IosicHUTeIBLHAA 3AIIMCKA

PaGouas mporpamma 1o XxuMuu pazpadoTaHa Ha OCHOBE CIICAYOIINX
HOPMATUBHBIX JTOKYMEHTOB:
1. ®enepanbHOTO TOCYAAPCTBEHHOTO O00pa30BaTENBHOTO CTaHAapTa OCHOBHOTO
o0miero oOpa3zoBaHus, YTBEpKIAEHHOTO mpukazom MwunoOpHayku Poccum ot 17
nekadpst 2010 . Ne 1897 (B pen. [IpukazoB Munobpuayku Poccun ot 29.12.2014 Ne
1644, or 31.12.2015 Ne 1577) (nanee ®I'OC O0O0)
2. IlpumepHOil OCHOBHOM 00pa30BaTENbHON MpPOTrpaMMbl OCHOBHOTO OOIIIEro
oOpazoBaHus, ogo0peHHoi denepanbHbBIM YYE€OHO - METOMYECKUM O0BEUHEHUEM
1o oOieMy oopazoBanuto (mpotokoii 3aceganus ot 08.04.2015 Ne 1/15)

B 0ocHOBY Kypca MOJI0KEHBI CISAYIOINE HIeH:

* MaTepHAIbHOE €IMHCTBO U B3aMMOCBSI3b OOBEKTOB U SBJICHUI MPUPO/IBL;

* BeAyllas poJib  TEOPETHUUECKUX 3HAHUM 11  OOBSICHEHMS U
IPOTHO3UPOBAHUS XMMHUYECKUX SBJICHUHM, OLIEHKH HMX MPaAKTHUYECKOU
3HAYUMOCTH;

* B3aMMOCBSI3b KAYECTBEHHOM W KOJMYECTBEHHON CTOPOH XUMHYECKHUX
00BEKTOB MAaTepUaIHLHOTO MUDPA;

* pa3BUTHE XMMHUYECKOM HAyKH U MPOM3BOACTBO XMMHUYECKUX BEIIECTB U
MaTepUalioB ISl YOBJIETBOPEHUS HACYIIHBIX MOTPEOHOCTEN YeIOBEKa U
00111eCTBa, PEIICHUS TJI00ATBHBIX MPOOJIEM COBPEMEHHOCTH;

* TEHETHYECKas CBsI3b MEXK/Y BEIIECTBAMHU.

OTH UIeH pean3yIoTCs B Kypce XMMHUHM OCHOBHOM IIKOJIBI MTyTEM JOCTHKCHHSI
CHEAYIOIINX eJIeH:

» Qopmuposanue y ydaluxcs UEIOCTHOW €CTECTBEHHOHAYYHOW KapTHUHBI
MUpa.

* Passumue T03HABATEIBHBIX HHTEPECOB, MHTENIEKTYAIBHBIX H TBOPYECKUX
CIIOCOOHOCTEM ydaluxcsi B MPOIECce U3yUeHUs] XUMUUECKON HayKu U €€ BKjaJa B
COBPEMEHHBI HAay4YHO -TE€XHUYECKUH Tmporpecc; (OpMHUpPOBAHUE BAKHEUIIUX

JIOTUYECKUX OTIepaliiii MBIIUICHUS (aHAIN3, CHHTE3, 00001IIeHNe, KOHKPETU3aIlUs,



CpaBHEHHUE U Jp.) B MPOIIECCE MO3HAHUS CUCTEMbI BAXKHEUIIINX MOHITHIA, 3aKOHOB U
TEOpHUH O COCTaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUU XUMUYECKUX BEIIECTB.

* Bocnumanue y6e:x1EHHOCTH B TOM, YTO IPUMEHEHHE TIOTYYCHHBIX 3HAHUN U
YMEHHM TO0 XMMHH SIBIISIETCS OOBEKTHMBHOW HEOOXOAMMOCTBIO NIl Oe30macHOu
paloTHI C BEIIECTBAMU U MaTepUaiaMy B OBITY U Ha MPOU3BOJICTBE.

* [Ipoekmuposanue u peanuzayusa BHITYCKHUKAMU OCHOBHOM IIKOJIBI TMYHOM
00pa30BaTEeNbHON TPACKTOPUU: BBIOOP mMpoduiis 0OydeHHs B CTapIICH MIKOJIE WIIH
pohecCHoHATBFHOTO 00Pa30BaTEIHLHOIO YUPEHKICHUSI.

*Osnadenue KiwuesbiMu KOMHEemMeHyuaAmMu: y4eOHO-TI03HABATEIbHBIMH,
WHGOPMAIMOHHBIMH, IIEHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATHBHBIMH.

[IpennaraeMelii Kypc OTIMYAeTCsl OT JAPYTUX KypCOB XUMHH OCHOBHOTO
oOmero o0pa3oBaHMs, BKIIOUYEHHBIX B DeAepalibHbI IEpeUYeHb YUYEOHUKOB,
HAJIMYUEM Ba’KHBIX METOAUYECKUX 0COOEHHOCTEIA.

1. Cooepotcanue Kypca evicmpoeHo 6 coomeemcmeuu ¢ UCHOPUKO-
JI02UYECKUM U CUCMEMHO-0eAMeNbHOCHMHbIM HOOX00AMU HA OCHO8E UEPapXuu
yueoHwix npooaem. Bce quaakTuueckue eMHULIBI yUeOHBIX KHUT JIsl 8—9 Ki1accoB
HAYMHAIOTCA C TIOCTAaHOBKM 0Opa3oBaTeIbHON MpoOJieMbl (BOMpPOC, 3ajaHue,
HKCIIEPUMEHT), KOTOpas pelaeTcs B MIpolecce M3ydeHus mnaparpada Ha OCHOBE
JeSATEIbHOCTHOTO MOAXO0AA.

2. Teopemuueckue nonoxcenus Kypca XuMuu OCHOGHOU  WIKOJIbl
PACKPBIBAIOMCA  HA  OCHOBE  WIUPOKO20  UCHOIb306AHUA  XUMUYECKO20
IKcnepumenma (1a00PATOPHBIX OMBITOB M MPAKTHYECKUX pabOT), B TOM YHCIIE U
MIPOBOIMMOTO B JOMAIITHUX YCIIOBHSIX, a TAKXKE JJEMOHCTPAIIMOHHOTO YKCIIEPUMEHTA.

3. Pazeumue uUHPOPpMAUUOHHO-KOMMYHUKAMUGHOU  KOMNEMEHMHOCmU
ooyuarouwuxca’ odpalieHue K pa3IMuHbIM UCTOYHUKAM XUMHYECKOWU UH(GOpMaIUH,
MOJITOTOBKAa WH(OPMAIIMOHHOTO MPOAYKTa M €ro MPE3CHTAIUs, YMEHHE BECTH
JMCKYCCHIO, OTCTauBaTh CBOIO TOUKY 3pEHUS U KOPPEKTUPOBATH IMO3UIIMIO HA OCHOBE

aHalin3a apryMCEHTOB YUYACTHUKOB JUCKYCCHHU.



4. Memanpeomemnulit xapaxkmep cO0epyHcAnus y4edHo20 mamepuaia:
peanu3anus CBA3EU C IPeAMETAMH HE TOJIBKO €CTECTBEHHOHAYYHOI'O IIMKJIA, HO U C
HCTOPHUEN, TUTEPATYPOH, MUPOBOM XYA0KECTBEHHOU KYJIBTYPOM.

5. Ilpakmuko-opueHmuposannas  3HAYUMOCMbL  O0mMOOpa  y4eOHO20
cooepiicanusn, CBSA3b U3y4aeMOTO MaTepuala C KH3HBIO, (POPMUPOBaHUE
AKOJIOTMYECKON TPAMOTHOCTH MPU OOpAICHUU C XUMUYECKHUMHU BEIIECTBAMU,
MaTepuaiaMl W TMPOIEeccCaMH, OTBEYAOIIMMH TPEOOBAHUSIM TIPABUI TEXHHUKHU
O0e3zomacHocTH Tpu  paboTe B XUMUYECKOM KabwHere (JmabopaTopuu) U
MMOBCETHEBHOM KU3HU.

JIOCTHKEHUIO TPEAMETHBIX, METANpPEAMETHBIX U JIMYHOCTHBIX PE3YyJbTAaTOB
CIIOCOOCTBYET CTPYKTYPUPOBAHUE 3aJIaHUM MO PyOpUKaM:

«IIpoBepbTe CBOM 3HAHUSY;
«IIpumennTe cBOM 3HAHUAY;
«Mcnonp3yiTe TOMOJIHUTENBHYIO HHPOPMAIIUIO U BBIPA3UTE MHEHHUEY.

[Ipennaraemas pabouas mporpaMma Mo XMMHUM PacKphIBaeT BKJIaj] y4eOHOTO
npeaAMeTa B JOCTHXKEHHUE LIeJIeH OCHOBHOTO OOHIEro oOpa3oBaHMsS U ONPEIEIseT
BAKHEWUILINE codepicameibHble TUHUU npeomema:

* «Bewecmeo» — B3aHMMOCBA3b COCTaBa, CTPOCHUS, CBOMCTB,
MOJTYYEHUS] M IPUMEHEHHUSI BEIIECTB U MaTEPUAJIOB;

*  «Xumuyecxas peaxyusy — 3aKOHOMEPHOCTH MPOTECKAHUSI
U yIpaBJIeHUS MPOIECCAMU TOJIYYEHHUS U MPEBPAIICHUS BEIIIECTB,;

*  «Xumuyeckuul A3biK» — ONEPUPOBAHUE CUCTEMOU BaKHEHUIIINX
XAMUYECKUX TIOHATUN, BIAJIEHUE XUMHUYECKOM HOMEHKJIATYPOU U
CUMBOJIUKOM (XMMUYECKUMU 3HaKaMH, dbopmynamu
Y YPaBHEHUSIMU);

 «Xumusa u owcusHby — COONIOZCHHE TMPaBWII XUMHUYECKON
0e30macHOCTH TpU OOpaIeHUH C BEIIECTBAMU, MaTepUaIaMH H
XUMHUYECKUMHU TMPOIECCaMd B TOBCEIHEBHOM JKU3HM M Ha

IMPpOU3BOACTBC.



Kypc opueHTHpoBaH Ha OCBOEHHME OOYYArOIIMMHCS OCHOB HEOPTraHUYECKOU
XUMUM M KpaTKO€ 3HAKOMCTBO C HEKOTOPbIMH MOHATUSMH U OOBEKTaMH
OPraHUYECKON XUMUH.

B conepxxarenbHOM nuHUK «Bewecmeo» PacKpbIBAETCS YYEHUE O CTPOCHUHU
aToMa ¥ BEIIEeCTBAa, COCTABE U KJIACCU(PHUKAIIUN XUMUYECKUX BEIECTB.

B conepxxarenbHON TUHUM «Xumuueckas peaxkyusi» PacKpbIBAETCS YYEHHE O
XUMHUYECKUX  IpoIeccax: KJIacCU(pUKALUsI XUMUUECKUX PEeaKklui u
3aKOHOMEPHOCTH HX MPOTEKAaHMs; KAa4eCTBEHHAs M KOJUYECTBEHHAs CTOPOHBI
XUMHUYECKUX MPOLECCOB (Pacdy€Thl MO XUMHUYECKUM (opMyslaM U YpPaBHEHHSIM
XUMHUYECKUX PEAKIIUN).

B copepxarenbHOM NWHUK «Xumuueckuii sA3vik» (HOPMHUPYIOTCS YMEHUSA
y4YalllUXCsl Ha3blBaTh BellecTBa MO (opMmyslaM M COCTaBIATH (POPMYJbl MO HX
Ha3BaHUSIM, 3alHMChIBATh YPABHEHHS PEAKIUN U XapaKTEpHU30BaTh UX, PACKPHIBAThH
MH(pOpMAaIUIO, KOTOPYIO HECET XUMHUUYECKasi CHMBOJIMKA, B TOM YKCJIE BbIpA)KEHHAS B
tabnnuHoit gopme (Ileproguueckas cucrtemMa xumuueckux snemeHtoB /J[. .
MenpeneeBa, Tabnuia pacTBOPUMOCTH BEUIECTB B BOJIE); UCIOJIb30BaTh CHCTEMY
XUMUYECKUX TOHITHH 711 OMUCAHUSI XUMUYECKUX OOBEKTOB (JIIEMEHTOB, BEILIECTB,
MaTepUaioB U MPOIECCOB).

B conepxarenbHOW NUHUM «Xumusi U J#CU3HbY PACKPBIBAIOTCS JIOTUYECKUE
CBSI3M MEXK]ly CBOWCTBaMH, IPUMEHEHUEM, TIOJyUEHHEM BEILECTB B J1a0OPaTOPHBIX
YVCIOBUSIX M Ha TMPOU3BOACTBE; (POpMHUpYETCs KyibTypa O€30MacHOrO H
HKOJIOTUYECKU TPAMOTHOTO OOpallleHHs] C XUMUYECKUMH 00OBEKTaMU.

B kypce 3HauuTenbHas poOJIb OTBOJAUTCS XUMHUYECKOMY SKCHEPUMEHTY:
MPOBEICHUIO TPAKTUYECKUX PAOOT M J1a0OPATOPHBIX OMBITOB, PUKCALIUUA U AHAIIU3Y
UX PE3yJbTaTOB, COOJIIOICHUIO HOPM U TIPaBUJI 0€30MacHON pabOThl B XUMUYECKOM
kabuHeTe (JrabopaTopum).

Peanuzauust mnporpamMmbel Kypca B Ipouecce OOy4eHHsS  MO3BOJIAT

OOyYarOIIMMCS TIOHSITh POJIb M 3HAYCHHE XUMUU CPEIH JIPYTUX HAYK O TIPUPOJIE,



T. €. PACKPBITh BKJaJ XUMHH B (POPMHUPOBAHUE LIETIOCTHON €CTECTBEHHO -HAyYHOM
KapTHUHBI MUPA.

Kypc paccuutan Ha oéazamenvnoe usyyenue npeomema B o0bEMe 140
y4eOHBIX YacoB, 1O 2 yaca B HeJemo B 8—9 Kkiaccax.

C menpr0 MOBBIIEHUS KadyecTBa XHMMHYECKOrO0 OOpa3oBaHUs Ha YpPOBHE
OCHOBHOTO O00IIero 00pa30BaHUA PEKOMEHAYEM HpOnedesmuueckoe u3ydeHue
Xumuu 6 7 Knacce

bonee panHee n3ydyeHue XMMHM B OCHOBHOM IIKOJIE MOCPEICTBOM BBEACHUS
MIPOIEIEBTUUECKOTO0 Kypca B 00bEME 35 y4yeOHbIX yacoB mo 1 yacy B HeHENo
ITO3BOJINT:

* YMEHBUIUTh MHTEHCUBHOCTh M3Y4YEHHUs y4eOHOro Marepuaia Kypca XUMUU
OCHOBHOM HIKOJIBI IO OTHOILIEHHUIO K y4€OHOMY BPEMEHU;

* 100UTHCS BO3MOXKHOCTU 00Jiee BHUMATENIbHO U3y4aTh MaTepHall Kypca, TaK
KaK €CTh BpeMs AJi1 OTPAOOTKU U KOPPEKIUU 3HAHUW YYaIIUXCS;

* copMHUpOBaTh YCTOMUUBBIN MO3HABATEIBHBIN HHTEPEC K MPEIMETY;

* 3(h(eKTUBHO pa3BUTh HE TOJBKO MPEAMETHbIE, HO WU METalpeJIMETHbIE
3HAHUS, YMEHUS U HABBIKH, a TAKKE JTUYHOCTHBIC KAUECTBA YUaIIUXCS;

* HHTETPUPOBATh XUMHIO B CHUCTEMY €CTECTBEHHO -HAyUHBIX 3HAHUW JJIs
dbopMUpOBaHUS XHMHUYSCKOM KapTUHBI MHpa KaK COCTaBHOM 4YacTu
€CTECTBEHHO-HAYUYHOW KapTUHBI.

[Ipennaraempiii Kypc HOCUT OOIIEKYJIbTYPHBINA XapaKTep U MO3BOJISAET

y4YaIuMcst ONIPECIIUTLCA ¢ BHIOOPOM Mpodusiss 00ydeHHs B CTapIeh IIKOJIE.

[Ipenyaraemplil TPONEAEBTUYECKUN KyPC SIBJISIETCSI aBTOHOMHBIM 10

OTHOILIEHUIO K 00s13aTeIbHOMY KypCY OCHOBHOM LIKOJIBI.

Takum 06pazom, pabouasi mporpaMmma MOKET OBITh COCTaBJIEHA C YIETOM

COZICpKAaHUS TIPEJIaraeéMoro MporeJIeBTUIECKOTr0 Kypca.



Ilnanupyemblie pe3yabTaTbl OCBOCHUS Y4e€OHOT0 MpeaMeTa
IIpenmeTHbIe pe3yJibTAThI

[To 3aBepieHNIO Kypca XMMHUU Ha 3Tarie OCHOBHOTO 00111ero 00pa3oBaHus
BBIITYCKHUKH OCHOBHOM IIIKOJIBI IOJKHBI OBJIAJIETh CIAEAYIOIIUMH pe3yIbTaTaMu:

|. JIuunocmmnuie pezynomamor:
1) ocosnanue cBOEH STHHUYECKOW NMPUHAIICIKHOCTH, 3HAHWE HCTOPUU XUMHH U
BKJIaJ1a POCCHMCKON XMMHUYECKOU HAYKH B MUPOBYIO XUMHUIO;
2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHUS K MO3HAHUIO XHMHUU; TOTOBHOCTH U
CHOCOOHOCTH OO0YyYarIUXcsd K CaMOpPa3BUTHUIO M CaMOOOpPA30BAaHUIO HA OCHOBE
U3YYEHHBIX (PaKTOB, 3aKOHOB U TEOPUN XMMHUH; OCOZHAHHOT'O BEIOOPA U MMOCTPOCHUE
WHIUBUYyaIbHOM 00pa30BaTeIbHON TPAEKTOPUY;
3) ¢opmuposanue - UEIOCTHOW  E€CTECTBEHHOHAYYHOW  KapTHHBI ~ MHpA,
HEOTBHEMIIEMOM YaCThIO KOTOPOU ABJISETCA XUMHYECKast KapTUHA MUPA;
4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIINM YPOBHIO Pa3BUTHS HAYKH
¥ OOIIECTBEHHOI MPAKTUKH, B TOM YHCJIE U XUMUYECKUM;
5) ocsoenue conMaNbHBIX HOPM, MPABHJI TOBEJCHHUS, PO U (HOPM COIUATBHON
YKU3HH B COIIMYME, TPUPOE U YACTHOM )KM3HU HA OCHOBE SKOJIOTHUECKOU KYIbTYPHI
1 0€e301acHOro O0pallleHus ¢ BEIIECTBAMH U MaTepualamMu;
6) ¢opmuposanue KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIICHHH CO
CBEPCTHUKaMH H B3pOCIBIMH B Ipolecce 00pa3oBaTeNbHOU, OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-MCCIIeIOBATENbCKOM, TBOPYECKOM W JOPYTrUX  BHUJIOB
JESITEIbHOCTH, CBA3aHHBIX C XMMHEH.

Il. Memanpeomemnoie pe3ynomamot:
1) onpeodenenue ueneit COOCTBEHHOTO OOYYEHUs, TIOCTAHOBKA U (OPMYIHUPOBAHNE
JUUIS ceOs HOBBIX 3aj1ad;
2) niaanHuposarue MyTer TOCTHKCHHUS KEIaeMOT0 Pe3ysIbTaTa OOYUICHUS XUMHUH KaK
TEOPETUYECKOI0, TAK U IKCIIEPUMEHTAIILHOTO XapaKTepa;
3) coomHecenue  CBOUX  JIGHCTBUA C  IUIAHUPYEMBIMH  PE3YJIbTaTaMH,

ocywecmeiieHue KOHTPOJIA cBOcH ACATCIBbHOCTH B IIPOICCCC JOCTUKCHUSA



pe3yinbTaTa, onpeodesnienue Coco0OB NEHCTBUI MPHU BBHIMOJIHEHUH JTa00paTOPHBIX U
MPAKTUYECKUX pabOT B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MaCHOCTH;

4) onpedeneHue UCTOYHUKOB XUMHUYECKOW MH(OPMAIINY, MTOTyYCHHE U aHAIH3 €€,
co3/1anre HHOPMAITMOHHOTO MPOAYKTA U €r0 MPEe3CHTaIuS;

5) ucnonvzoe6anue OCHOBHBIX WHTEIUICKTYAILHBIX OTICpAIlMii: aHAJKM3a U CHHTE3a,
CpPaBHEHHUS M CHCTEMaTH3allid, OOOOIICHUS U KOHKPETHU3AINH, Gbla6leHUE
IIPUYUHHO-CIEACTBEHHBIX CBSI3€U U NOCMpOeHue IJIOTUYECKOTO PACCYyXACHUS U
YMO3aKJIIOUEeHHs (MHAYKTUBHOIO, JE€IYKTUBHOIO W [0 aHAJIOIMH) Ha MaTepuaie
€CTECTBEHHOHAYYHOT'O COJIEP/KAHMS;

6) ymernue co3naBath, MPUMEHSATH U TIPEOOPA30BHIBATh 3HAKW M CUMBOJIBI, MOJICITH H
CXEMBI JUIsl pelIEHUs] y4eOHBIX U MTO3HABATENbHBIX 3a/1a4;

7) ¢opmuposanue n pazeumue KOJOTHUECKOTO MBIIUICHUS, YMEHUE MPUMEHSThH
€ro B II03HABATEJIIbHOW, KOMMYHHUKAaTHBHOM, COLIMAJIBHOM IMPAKTUKE U
npodheCcCUOHAIBHOW OpUEHTAIINH;

8) eenepuposanue wunel W OIpPENEICHUE CPEACTB, HEOOXOMUMBIX [UIS UX
peanu3anuu.

1. IIpeomemmnuwie pezynomamer:

BbINyCKHMK HAYYHUTCH:

.

XapaKTeprU30BaTh OCHOBHBIE METO/IbI TO3HAHMSL: HaOJI0/ICHHE,
M3MEPEHNE, IKCIIEPUMEHT;

. OMKCHIBATh CBOMCTBAa TBEPHABIX, >XKUIKUX, T'a3000pa3HbIX BEUIECTB,
BBIJICJISAS UX CYILIECTBEHHbIC TPU3HAKH;

* pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX ITOHATUN «aTOM», «MOJIEKYJIa»,
«XMMHYECKHM  3JEMEHT», «IPOCTOE  BELIECTBO», «CJOKHOE  BEIIECTBOY,
«BAJICHTHOCTBY», «XUMUYECKasl PEAKLHs», UCIIOJIb3Ysl 3HAKOBYIO CHCTEMY XUMUU;

* packpbIBaThb CMBICJ 3aKOHOB COXPaHEHHs MacChl BELIECTB, NOCTOSHCTBA
COCTaBa, AaTOMHO-MOJIEKYJISIPHOW TEOPHH;

¢ pa3jindaTb XUMHYCCKHC U (I)I/IBI/ILIGCKI/IG SIBJICHHA,



¢ Ha3bIBaThb XUMHWYCCKHUEC JJICMCHTHI,

* OIpeAeNATh COCTaB BEIIECTB IO UX (opMysam;

* ONpeAeNsATh BAJICHTHOCTh aTOMA JIEMEHTA B COCINHEHHUSIX;

* OIpenessTh TUIl XUMHUUECKUX PEaKIINi;

* Ha3bIBaTh MIPU3HAKU U YCIOBHS MPOTEKAHUSI XUMHUYECKUX PEAKIIHIA;

* BBIABIIATH IPU3HAKHU, CBUIETEIHCTBYIOIIUE O MPOTEKAHUU XUMUYECKOM
pEaKIuy NPy BHIMOTHEHUN XUMUYECKOTO OIBITa;

* COCTaBIATH (POPMYIIBI OMHAPHBIX COCTUHEHU;

* COCTaBJIATh YPABHEHMSI XUMUYECKUX PEAKIIHIL;

* cobuoathk npaBuiia 0e30macHoi padoThl IPU MPOBEIECHUH OIBITOB;

* TI0JIb30BaThCs JTA0OPATOPHBIM 0OOPYIOBAHUEM H MOCY]I0M;

* BBIYUCIIATH OTHOCHTEIHHYIO MOJIEKYJISIPHYIO  MOJIIPHYIO MacChI BEIIECTB;

* BBIYHCIISATH MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTA 10 hopMyJie
COCTUHCHUS;

. BBIYUCTISTH KOJIMYECTBO, 00BEM MITH MacCy BEIIECTBA MO KOJIUYECTBY,
00BEMy, Macce peareHTOB WU MPOAYKTOB PEaKIINM;

* XapakTepu30BaTh PUINYECKUE U XUMUYECKUE CBONCTBA MPOCTHIX BEIIECTB:
KHCIIOpOJia M BOJOPOJIA;

* MOJyd4aTh, COOMpaTh KUCIOPOA U BOAOPOL;

. pacrno3HaBaTh ONBITHBIM IyTEM ra3000pa3Hble BELIECTBA: KUCIOPO/,
BOJIOPO/I;

* PpacKpbIBaTh CMBICI 3aKOHa ABOTaIpO;

* PacKphIBaTh CMBICI TIOHATUH «TEMIOBOM YPPEKT peakum», «MOJISIPHBINA
00BEMY;

* XapakTepu30BaTh (PU3MUECKUE U XUMUUYECKHNE CBOMCTBABO/IBL;

* PpacKpBIBaTh CMBICI TTOHITHS «PACTBOPY;

* BBIUHCJIATH MAaCCOBYIO JOJIIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;



IIPUTOTOBJISITH PACTBOPBI C ONIPEACIEHHON MacCOBOM Zosen

PaCcTBOPEHHOIO BEIIECTBA;

* Ha3bIBaTh COCAMHEHUS U3YUYEHHBIX KJIACCOB HEOPTaHUUYECKUX BEILIECTB;

* XapaKTepU30BaTh (PM3MUECCKUE U XUMHUIECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIIECTB: OKCUJOB, KUCIIOT, OCHOBAHUH, COJIEH;

* ONpEACNATh NPUHAMICKHOCTh BEHIECTB K OIPEICIICHHOMY KJaccy
COCJIMHCHUM;

* COCTaBJIATH (POPMYIIBI HEOPTAHWUYECKUX COCTMHEHUIN N3YUEHHBIX KJIACCOB;

* TPOBOJUTH OIBITHI, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA U3YYEHHBIX
KJIACCOB HEOPTaHUYECKUX BEUIECTB;

* pacro3HaBaThb OMBITHBIM TIyTEM PAcTBOPbl KHUCJIOT U MIETOYEH IO
M3MEHEHUIO OKPACKU MHIUKATOPA;

* XapaKTepHU30BaTh B3aWMOCBSI3b MEXIY KJacCaMM HEOPraHUYECKHUX
COCIUHCHUM;

* packpbiBaTh cMmbich llepuoanueckoro 3akona . 1. Menaeneena;

* OOBSACHATh (PUBWYECKUA CMBICT ATOMHOrO (MOPSAKOBOTO) HOMeEpa
XUMHUUYECKOTO 3JIEMEHTa, HOMEPOB T'PYIIbI U MEepruoaa B MEPUOIUUECKON CUCTEME
JI.1. Menneneena;

* OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHSI CTPOCHHS aTOMOB, CBOMWCTB
3JIEMEHTOB B MpeAeIax MaJibIX IEPUO0B U IIaBHBIX HOATPYIIIL,

* XapaKTepU30BaTh XUMHYECKHE AJIEMEHTHI (OT BOAOPOJA /10 KajlbllUs) Ha
OCHOBE WX IIOJIO)KeHUsT B nepuoanueckor cucreme JI. M. MenneneeBa u
O0COOCHHOCTEH CTPOCHHS UX aTOMOB;

* COCTaBJSITb CXEMbl CTPOCHHUSI aTOMOB ImepBbIXx 20  3JIEeMEHTOB
nepuoguueckou cuctemsl Jl. . Menneneena;

. PacKphIBaTh CMBICIT
MTOHSTHI «XUMHUYECKasI CBSI3bY,
«QIIEKTPOOTPULIATEITLHOCTHY;

® XapakKTEepu30BaTb 3aBHCHUMOCTDH (1)I/IBI/I‘IGCKI/IX CBOMCTB BCIICCTB OT THIIA
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* OHIpEacisiTb BUJ XUMHMYECKOU CBS3H B HCOPraHN4CeCKUX COCAMHCHUAX]

* u300paxaTh CXEMbI CTPOCHHS MOJICKYJ BEIIECTB, 0Opa30BaHHBIX Pa3HBIMHU
BUJIAMH XUMHUYECKHUX CBSI3EH;

. pacKpblBaTh ~ CMBICT  TTOHATHM

«HOH»,  «KATHOHY, «aHUOHY,

(OIIEKTPOJIUTBI),  «HEDJICKTPOJHUTBI»,  «IJEKTPOJUTHYECKAs  JUCCOIHUAIIUY,
«OKHUCIIUTENb», «CTENEHb OKHCJIECHHUS», «BOCCTAHOBHUTENIL», «OKHCICHHUEY,
«BOCCTAHOBJICHUE;

* ONpEACNISITh CTENEHb OKMCIICHUS aTOMa dJIEMEHTA B COCIMHEHUU;

* PaCKpbIBaTh CMBICI TEOPHUHU IICKTPOTUTHICCKON TUCCOIUAITNH;

* COCTaBJIATh YPABHEHUS IJICKTPOIUTUICCKON JTUCCOIUAIINHI KUCIIOT,
1IeJIOYEeH, COJICH;

* 0OBSICHATH CYHTHOCTH MPOIECCa IICKTPOTUTHICCKON TUCCOIUAIINHN 1
peakIuii HOHHOTO OOMEHa;

* COCTaBJISITH MOJIHBIC U COKPAIIEHHBIC MOHHBIE YPAaBHEHUS peakiiii OOMeHa;

* ONpEAeISITh BOBMOXKHOCTh MPOTEKaHUs PEAKIIUi HOHHOTO OOMEHA;

* TPOBOJUTH PEAKIIUH, MOTBEPKIAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX
BEIIIECTB;

* ONpEAeIISITh OKUCIUTETh U BOCCTAHOBUTEb;

¢ COCTAaBJIATH YPAaBHCHUA OKHCIIMTCIBHO ~-BOCCTAHOBUTCIIBHBIX peaKHHﬁ;
¢ HAa3bIBATh (baKTopBI, BJIMAOIIME HA CKOPOCTDH XUMHYECKOM pPCaKnm;

* KJIaccupUIMPOBATH XUMUYECKHUE PEAKIIUU 110 PA3IUYHBIM MTPU3HAKAM;

* XapaKTEPU30BATH B3AaUMOCBS3b MEKIY COCTABOM, CTPOCHUEM U
CBOMCTBaMH HEMETAJLIIOB;

* TIPOBOJIUTH OMBITHI IO MOJYYCHUIO, COOUPAHUIO U U3YYCHUIO XUMHUYECKUX
CBOMCTB Ta3000pa3HbIX BEIIECTB: YIVIEKUCIIOTO ra3a, aMMHAaKa,;

* Ppacro3HaBaTh OMBITHRIM MYTEM Tra3000pa3HbIE BEIIECTBA: YTIACKUCIbIN ra3

1 aMMHaK;



* XapaKTEpU30BaTh B3aUMOCBS3b MEXIY COCTaBOM, CTPOCHUEM U
CBOMCTBaMH METAJLJIOB;

* Ha3bIBaTh OPTAaHMYECKHUE BEIIECTBA MO UX (popmyie: MeTaH, 3TaH, YTHICH,
METaHOJ, 3TAHOJ, TJIMUEPUH, YKCYCHAas KHUCJIOTa, aMUHOYKCYCHas KHCJOTA,
CTE€apUHOBAs KHUCJIOTA, OJICMHOBAs KUCIIOTA, TJIF0K034;

* OLICHUBATh BJIUSAHUE XMMHUYECKOTO 3arpsi3HEHUS] OKPYXKAOUIEHW Cpelbl Ha
OpraHu3M 4YeJIOBEKa;

* I'PaMOTHO 00paIlaThCs C BEIIECTBAMU B MIOBCEAHEBHON KU3HU;

* ONPEACTATH BO3MO>KHOCTbH MPOTEKAHUS peakuuii HEKOTOPBIX
MPEJICTABUTENIEN OPraHUYECKUX BEIIECTB C KHUCJIOPOAOM, BOAOPOJOM, METAILIAMH,
OCHOBAHMSIMU, raJIOTCHAMM.

BpInyCKHMK MOJIyYUT BO3MOKHOCTh HAYYUTHCS:

* gbIOBUCAMb U NPOBEPAMb IKCNEPUMEHMAIbHO 2UNOMEe3bl 0 XUMUUECKUX
CBOLICMBAX Bewecmse Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU
6CmMynamos 6 Xumuueckue peaxyuu, o0 Xapakmepe U NPOOYKMAX PA3IUYHBIX
XUMUYECKUX PeaKyull,

* Xapakxmepuzoeams 6ewecmed Nno COCmasy, CMPOEHUl U CEOUCMEAM,
YCManasiueamso NPUHUHHO-CTIeOCMBEHHbLE ces3uU medncoy OaHHBbIMU
Xapakxmepucmukamu eujecmed,

* cocmasnsams  MOJEKYIApHble U NOJHble  UOHHble  VPABHEHUs  No
COKPAUW|EHHBIM UOHHBIM YPABHEHUSIM,

* NPOCHO3UPOBAMb CNOCOOHOCb 8eUeCBa NPOsGIsIMb OKUCIUMENbHbLE UTU
80CCMAHOBUMETIbHLIE CBOUCMBA C YUEmOM CMeENneHeu OKUCIeHUs I1eMeHmos,
BX00AUUX 8 €20 COCMAB;

* cocmasnsamo ypasHeHus peaxyui, COOMBEMCmeEyIouux
NOCNe008AMENbHOCIU — NPEeBPAWCHUl  HEOPSAHUUEeCKUX  Beujecms  pPa3iuyHbIX
K1ACCOo8;

* 8bI0BUCAMb U NPOBEPSMb IKCNEPUMEHMAILHO 2UNOME3bl O Pe3VIbmMamax

6030elicmeust PAaA3TUUHBbIX ¢ClKI’I’lOpO6‘ HA U3MEHeHUue CKopocmu XUMUYECKOU



peaxkyuu;

* UCNOBL306aMb NPUOOPEMEHHbIE 3HAHUS O IKOJIOSUYECKU ZPAMOMHO20
noGeoeHUs 8 OKpyicawell cpeoe;

. UCNOIL3068AMb npuobpeménbie Kt0uesble
KOMNnemeHyuu npu
BbLINOJIHEHUU NPOEKMOB U YYeOHO-UCCIe008AMENbCKUX 3A0AY NO U3YUEHUIO CEOUCMS,
Cnoco608 Noyvenust U pacno3HaABAHUS BeUeCME,

* 00BEeKMUBHO oyerueanlob qu)opmauuio 0 eeuwecmedx U XumudeckKux

npoyeccax;
. KpumuyecKu
OMHOCUMBCSL K NCEBOOHAYUHOLL ungopmayuu,

He00bpoCco8eCcmMHOI peKiame 8 CPpeOCmB8ax Macco8ol UHGopMayuu;
* oco3Hasamv  3HAUeHUe MeopemuyecKux 3HAHuU no  XumMuu  01d
NPAKMUYECKOU 0esimeIbHOCU Yel08eKd,

* co30a6amv MOOeNU U cxembl Ol PeuleHUs: Y4eOHbIX U NO3HABAMENbHBIX



Copaep:xanue ydeOHOro npeamera

8 ki1ace

HavanbHble NOHATHA ¥ 3aKOHbI XUMHMHU
Tena u BemiectBa. CBOMCTBA BelIECTB. JTajJOHHbIE (U3MUECKHE CBOWCTBA
BelecTB. MaTepuansl U MaTepuanoBe/ieHue. Posib XUMUU B )KM3HU COBPEMEHHOIO
obmectBa. OTHOIIEHHE 00IIIECTBA K XUMHUH: XeMObUIus U xeModoous.

Meroabl nzydyenust xumuu. Habmonenune. DxcnepumeHT. MojaenupoBaHue.
Mopenu MatepuaibHble U 3HAKOBBIE UJIM CUMBOJIBHBIE.

lazer. XKugkoctu. TBEpabie BemiecTBa. B3anMHBIE NEPEXOAbl MEXKITY
arperaTHbIMHM COCTOSTHUSIMU BEIIIECTBA: BO3rOHKA (CyOnmuMarivs) u jaecyOmumanius,
KOHJICHCAIUs U UCTIapeHHE, KpUCTAJUIN3AllMA U TIJIaBJICHUE.

Ouznueckre sBieHUs. UYuCThie BellecTBa W CMECH. [ OMOTEHHbBIE W
retreporeHHplie cmecu. (CMecu ra3oo0pasHbie, >kujakue U TBEpAbIe. CrocoObl
pasliesieHusl CMecei: MeperoHKa, Wik TUCTUIUIALNS, OTCTauBaHue, (PUIbTPOBAHUE,
KpUCTAJUIA3AIUs WK BhinapuBaHue. Xpomatorpadus. [Ipumenenune s3tux cnocobos
B 1a00OpaTOPHOI MpaKTHKE, HA TIPOU3BOJICTBE U B OBITY.

XUMHUYECKHE DJIEMEHTh. ATOMBI W MOJIEKYyJbl. [IpocThie u ClOXHBIE
BelecTBa. AJUTOTPOIUs Ha TipuMepe Kuciiopoaa. OCHOBHBIC TIOJIOKEHHUSI aTOMHO -
MOJIEKYJIsipHOTO yueHus. Monbl. BelecTBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO
CTPOCHMUSI.

3Haku (CUMBOJIBI) XMMHUYECKUX 3JIeMeHTOB. MHbopMmanms, KoTopyro HeCyT
3HAKW XUMUYECKUX DJIIEMEHTOB. DTHUMOJIOTHS Ha3BAaHUN HEKOTOPHIX XMMHYECKUX
anemeHToB. [lepuonnueckas tabnuia xumudeckux 3neMmentoB JI. . Menaeneena:
KOPOTKOIIEPUOHBIN U JUIMHHOIIEPUOIHBIM BapuaHThl. [leproab! u rpynmsl. [ 1aBHas
1 moOoYHast moArpynibl, uiu A- u b-rpynmnel. OTHOCUTENBHAS aTOMHASI Macca.

Xumnueckue ¢Gopmynbsl. Mamekcer u  kodhdumueHTtsl. OTHOCUTENbHAS
MOJICKYyJIIpHas macca. MaccoBasi J0Jif XUMHUYECKOTO JJIEMEHTa B COCAMHCHHH.

Nudopmarus, KOTOPyIO HECYT XUMUUECKHE (OPMYJIHI.



BanentHocts. CTpykTypHBIE (OPMYNBI. XHUMHYECKHE JJIEMEHTHI C
MIOCTOSTHHOW W TIEPEMEHHOH BaJICHTHOCTHIO. BBIBOJ (opMysbl COeaMHEHHS IO
BajieHTHOCTH. OrnpesielieHne BaJIEHTHOCTH XMMHUYECKOTO 3JIeMEHTa 1Mo Qopmylie
BemiecTBa. CocTaBieHWE Ha3BaHUN COSAMHEHUMN, COCTOSIIUX U3 JBYX XUMHUYECKUX
AJIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.

XUMUYECKHEe peaknuu. PeareHTsI W TNPOAyKTH peakuuu. [lpusHaku
XUMHYCCKUX PEAKIUi. Y CIIOBUS UX IPOTEKAHUS U TIPEeKpaIieHus. Peakiiuu ropeHus.
DK30TEPMHUYECKUE U DHIOTEPMUUECKUE PEAKIUU.

3aK0H COXpaHEHUS MACChHI BEIIECTB. XUMUUYECKHe ypaBHeHUs1. CocTaBIeHHUE
XUMUYECKUX ypaBHeHu. MHopmalus, KOTOpyo HECET XUMUYECKOE YpaBHEHHE.

Knaccudukanus XUMHUUECKHX pEaKIUil MO0 COCTaBy M YHCIY PEareHTOB U
OPOAYKTOB. THUIBI XMMHUYECKMX peakuuil. Peakuuu coenuHEHUs, pasioKeHHs,
3aMmenieHust 1 oomeHa. Katanuzaropsl U KaTaius.

JdemoHcTpanuu
» Komiekius MaTepuaioB U U3I€IUN U3 HUX.
* Mopaenu, ucnosib3yemble Ha ypokax (GU3UKU, OMOJIOTUN U Teorpaduu.
* OOBEMHBIEC U MAPOCTEPKHEBBIE MOJIEITH HEKOTOPHIX XMMHUECKUX BEIIECTB.
* Mojenu KpUCTaUIMUYECKUX PEIIETOK.

» CoOupanue mpubdbopa /ist MOJIYyISHHS ra3a v MpoBepKa ero Ha FTepMETHYHOCTb.
» Bo3sronka cyxoro nipaa, noja win HadTaiuHa.

® AFpCFaTHBIG COCTOAHUA BOAHBI.

* PazzgeneHue n1ByX HECMEIIMBAIOIINXCS KUIKOCTEN C MOMOIIBIO JICTUTEILHON
BOPOHKH.

» JlucTuisaTop u ero padora.

* VYcraHoBka s puiibTpoBaHus U €€ padboTa.

* VYcraHoBKa JJ1s BbIapuBaHuUs U €€ padoTa.
» Komnekuus ObITOBBIX MPUOOPOB Il PUIBTPOBAHUS BO3/1yXa.



» Pazgenenue kpacsiero BemecTBa uoMacrepa ¢ IOMOIIbI0 OyMaKHON
xpomatorpaduu.
* Mopenu amIoTpONHBIX MOIU(GUKALIUN YTIIepOia U CephI.
* [lomy4yenue 030Ha.
« Tloprperst 1. 4. Bepuemiyca u JI. . Menzneneesa.
» KopoTkonepuoaHslii M JIIMHHONEPUOAHBIA BapuaHThl [lepronnueckon
cuctemsl /1. 1. MeHneneeBa
» KoHcTpynpoBaHue mapoCTepKHEBBIX MOJEIEH MOJIEKYII.
* Annapar Kunna.
» Paznoxxenue 6uxpomara aMMOHHUS.
* ['opeHue cepbl 1 MAarHUEBOM JICHTHI.
* Tloptpetrst M. B. JlomonocoBau A. JI. JlaBya3se.
*  OnbITHL, WJUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUSI MACChI BEIIECTB.
» T'openue pocdopa, pacTBOpeHHE MPOIYKTAa TOPEHHUS B BOJIE U UCCIIEIOBAHUE
MOJIy4YEHHOTO pacTBOPA JIAKMYCOM .
* B3sanmopencTBre COMTHON KUCIOTHI C IIMHKOM.
* Ilonyuenue runpoxcuaa meau(Il) u ero paznoxxkeHue Mpu HarpeBaHUU.
JlabopaTopHbIe ONBITHI
1. O3nakomJieHHE C KOJUIEKITUEH TaO0paTOpHOI MOCY/IbI.
2. TIpoBepka nmpubopa i MOJTy4YeHUS Ta30B HA TEPMETUIHOCTb.
3. O3HakomIICHHE ¢ MHHEpajJaMHu, 00pa3yIoNiMU TPaHHT.
4. TlpuroroBjieHUEe TreTEPOreHHON CMeCH TMOPOIIKOB Cephl U Kejle3a M HX
paszaciieHHE.
5. B3auMmopeiicTBuEe pacTBOPOB XJIOPUIOB U MOAMIOB KaHs C paCTBOPOM HUTpaTa
cepebpa.
6. Tlonyuenue ruapokcuna meau(ll) u ero B3auMoaeiicTBUE C CEpHON KUCTOTOM.
7. B3auMojelcTBIE pacTBOpPa COJIbI C KUCJIOTOM.
8. IlpoBepka 3akOHAa COXpaHEHHS MAacChl BEUIECTB Ha MpHUMeEpPE B3aUMOJACUCTBUS

H_IéJ'IO‘II/I N KHCJIOTHI.



9. TlpoBepka 3aKOHa COXPAaHEHHs] MacChl BEIIECTB HA MPUMEPE B3aUMOJCUCTBUS
ménoun u conu xxenesa (111).
10. Pa3znoxkeHune TMepoKcHIa BOJOpOJa C IOMOIIBI0 oOkcuaa Mapranna (IV).
11.3amenienue xeae3oM MeId B METHOM KyITOpOCE.
IIpakTHyeckune padboThI
1. 3nakoMcTBO ¢  J1labopaTopHbBIM  OOopymoBaHueMm. llpaBuina  TeXHUKH
0€30IacHOCTH MpU padboTe B kKabuHeTe XuMuu. HekoTopsie BUIbI padoT.
2. Amnanu3 nouBsl (aHaJIOT paboThl «OUYKUCTKA MOBAPEHHON COJIN»).

BaskHeiinmue npeacTaBuTe/ M HEOPraHMyecKux BemecTs. KosinyecTBeHHbIE

OTHOIIIEHUS B XUMMU

CocraB Bo3nyxa. [lonsitue 006 00bEMHOM J0J1€ (¢h) KOMIIOHEHTA MTPUPOTHOM
ra3oBoil cMmecu — Bo3ayxa. Pacuér o0béMa KOMITIOHEHTA Ta30BOM CMECH T10 €TI0
00BEMHOM J1071€ 1 HA00OPOT.

Kucnopona. O3o0mn. [lonyuenue kucinopoga. Cobrpanue u pacro3HaBaHUE
Kuciopoaa. XMMHUYECKUE CBOMCTBA KUCIOPOa: B3aUMOJICHCTBHE C METaJUIaMH,
HEMeTaJUIaMH U CJIOKHBIMU BelecTBaMu. [Ipumenenue kucnopoaa. Kpyrosopot
KHUCIIOpOia B IPUPO/IE.

Oxcunpl. OOpazoBaHue Ha3BaHUN OKCUOB 10 ux ¢opmynam. CocTaBieHHUE
dbopMyn1 OKCHIOB 110 X Ha3BaHUAM. [IpeacTaBuTeM OKCHIOB: BOJA M YTJICKUCIIBIN
ras, Herau€¢Hasi U3BeCTh.

Bonopoa B npupoae. Pu3ndeckue 1 XUMUYECKHE CBOMCTBA BOAOPOAA, ET0
MOJIyYCHHE U IPUMEHEHHE.

Kucnotsr, ux cocras u kinaccudukanus. Uaaukaropsl. Tabiumia
pactBopuMocTr. CossiHast U CEpHAsi KUCIIOThI, UX CBOMCTBA U IPUMEHEHHE.

Conu, ux cocTtaB U Ha3BaHUs. PacTBOPUMOCTD COJIEl B BOJIE.
[IpeacraBuTenu comeit: xaopua HaTpusi, kKapOoHAT HaTpus, hochat KaIbIus.

ITocrosinnas ABoraapo. KonnuectBo BemectBa. Monbs. MouisipHast macca.
KpatHbie emMHATIBI N3MEPEHUS KOJIMYECTBA BEIIECTBA — MIJLTUMOJIb i KUJIOMOJTb,

MHAJUIUMOJIAPpHAA U KWJIOMOJIIpHAasA MacCChbl BEIICCTBA.
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Pacuértsl ¢ ncnonap30BaHMEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJSIPHAs
Maccay, «IOCTOSIHHAsA ABOTAIpO».

3akoH ABorajipo. MosipHbIil 00BEM ra3000pa3HbIX BEIIECTB.
OTHOcHUTENBbHAS TUIOTHOCTh OJTHOTO ra3a Mo JIpyromy.

Kpartable enuHUIBI M3MEpPEHHS] — MHUIMMOJSIPHBIA M KHJIOMOJISIPHBIM
00BEMBI Ta3000pa3HBIX BEIECTB.

Pacuértsl ¢ nCnoap30BaHUEM MOHATHI «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAs
Maccay, «MOJISIPHBIN 00BEM Ta30B», «IIOCTOSHHAST ABOTaIpO».

Pacyétel ¢ ncnosb30BaHMEM NOHATUHN «KOJIMYECTBO BEIIECTBA», «MOJIAPHAs
Maccay, «MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTAIPO».

I'unpocdepa. KpyroBopoT Bojibl B ipupoie. Puznueckue 1 XUMUYECKHe
CBOMCTBA BOJBI: B3aUMOJICMCTBUE C OKCUIAMU.

OcHoBaHusi, ux coctaB. PacTBOpuMOCTh OCHOBaHUM B Bojze. M3MeHeHue
OKpPAaCKH MHJMKATOPOB B LIEJIOYHOU cpene. [IpencraBurenu menoyen: THAPOKCHIbI
HATpUsl, KIS U KaJIbLIHS.

PactBopurens u pactBop€HHOE BemecTBo. PactBopsl. PacTBopenue.
I'mpopatel. MaccoBas 10511 paCTBOPEHHOTO BellecTBA. Pacuérsl, CBSI3aHHBIE C
VICTIOJIb30BAHMEM TOHATHS «MacCOBast J10J1s PACTBOPEHHOIO BEILIECTBAY.

JdemoHcTpanuun

« Omnpenenenne coJepKaHus KUCIOPOJa B BO3AYyXE.
e [TlosyuyeHue kuCIOpOIa pas3noKEHUEM NIEPMAHTaHATA KaJIsl U IEPOKCUIA

BOJIOpOJA.

» ColOupanue METOJIOM BBITECHEHHSI BO3yXa U BOJIBI.
* Pacno3HaBaHME KUCIIOPOJA.

» T'openue marnusi, xenesa, yris, cepbl U hocopa B KucIopoe.

* Komnekiust OKCHIO0B.
» Tlomydenue, coOupanue u pacrio3HaBaHUE BOJOPO/IA.
» T'openue Bogopona.

* BzaumoneiictBue Bojiopoaa ¢ okcugom meau(Il).
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» Komneknus MUHEpaIbHBIX KUCIOT.
* IlpaBusno paz0aBiieHUs cepOil KUCIIOTHI.
* Komnekuus conei.

* Tabnuiia pacTBOPUMOCTHA OCHOBaHUH, KUCIOT U COJIEH B BOJIE.
* HexkoTopsle MeTaITbl, HEMETAJUIBI U COEUHEHHS KOJTMYECTBOM BEIIECTBA B 1

MOJIb.

* Mogaenb MOSIpHOTO 00bEMA ra3000pa3HBIX BEIIECTB.
* Komnekuus ocHOBaHMIA.

JlaGopaTopHbIie ONBITHI

12. TlomyTHEHHE U3BECTKOBOM BOJIbI TP MPOIYCKAHUU YTIIEKUCIIOrO Irasa.
13. Ilomydenue BoAOpOa B3aUMOAEUCTBUEM IUHKA U COJISTHOW KUCIIOTHI.
14. Pacno3HaBaHu€ KHUCIOT UHAUKATOPAMH.
15. U3meHeHHne OKpacKu MHJIMKATOPOB B IIEJIOYHOM cperie.
16. OsHakomileHHE C IIpernapaTamMHd JOMAIlHEW WM IIKOJbHOW anTeyKu —
pacTBOpaMu IMEPOKCHIA BOAOPOJA, CIHPTOBOM HACTOMKHA HMOJIa U HAIIATBIPHOIO
CIUPTA.
IIpakTnyeckune padoTbl
3. Ilomyuenue, coOupanue u pacrno3HaBaHUE KUCIOPOIa.
4. TlonmyuyeHue, coOMpaHue U paclio3HaBaHUE BOJIOPOIA.
5. IlpuroroBieHue pacTBOPOB COJEH C UX 3alaHHON MacCOBOM J10JIEH.

OcHOBHBIE KJIaCChl HEOPTraHUYECKHUX coequHeHuit O0001IeHNe
CBeJIeHUH 00 OKCHIaX, UX Kiaccu(duKanuu, Ha3BaHUsIX U cBoMcTBax. CrocoObl
MOJIYYEHHS] OKCUOB.

OcHoBanusl, UX KiaccuuUKalys, Ha3BaHUsA U CBOMCTBA. B3aumoneicTBue ¢
KHCIIOTaMH, KHUCJIOTHBIMM OKCHJIaMH W COJSIMU. PaznojkeHue HepacTBOPHUMBIX
ocHoBaHMI. CIOCOOBI MOTYYEHUsI OCHOBaHUM.

Kucnotel, ux xinaccuduxamus u HazBaHus. OOLMe XMMHUYECKUE CBOWMCTBA
KUCJIOT. B3anmoneicTBHE KHUCIOT C METaulaMU. OJIEKTPOXUMUYECKUU P

HANPSDKEHUM METaI0B. B3anmMoaencTBrue KUCIOT C OKCUIaMU METAJLIOB.
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B3aumoneiicTBue KHCIOT € OCHOBAaHUSIMU — pEaKkuus HEUTpav3aluu.
B3anmoeiicTBruE KUCIOT € comsimu.  [lonmydenue O€CKUCIOPOIHBIX
Y KUCJIOPOJCOIEPHKAITUX KHACIIOT.
Conu, ux kiaccudukaiys 1 cBolcTBa. BanmoaeicTsue comeit ¢ MeTajiaMu,
O0COOCHHOCTH 3THUX peakiuii. BzanMoelicTBue coyiei ¢ COsIMH.
['eHeTnyeckue psiabl METAIJIA U HEMETaJUIA. [ eHeTuyeckas CBSI3b MKy
KJIaCCaMU HEOPTaHUYECKHUX BEILIECTB.
JlaGopaTopHbIe ONbITHI
17. BzaumojelicTBHE OKCHJIa KAJIBIIHS C BOJOM.
18. TlomyTHEHUE N3BECTKOBOM BOJIBI.
19. Peakuus HeMTpamu3almm.
20. [Momyuenue runpoxcuaa meau(Il) u ero B3aumoielicTBrE ¢ KUCIOTOM.
21. Paznoxenue ruapoxcuaa meau(Il) mpu HarpeBaHuu.
22. B3aumojeiicTBre KUCIOT C METAJJIaMHU.
23. B3aumopeiicTBuE KUCTIOT C COJISIMHU.
24. O3HaKOMJICHHUE C KOJIJICKIIMEH COJIeH.
25. BsaumogeiictBue cynbdata meau(Il) c xemnesom.
26. B3aumopeiicTBue coJieli ¢ COJIAMH.
27. I'enetndeckasi CBSI3b Ha IPUMEPE COCTMHEHHUM MEJIH.
IIpakTnueckue padoThl
6. Pemenue sxcriepuMeHTANIBHBIX 33]1a4.
IHepuoanueckuii 3akoH u Ilepuoanyeckas cucreMa XMMHYECKHX IJIEMEHTOB
. A. MenesieeBa 4 CTpOeHUE aTOMA
EcTecTBeHHbIE cCEMENCTBA XUMUYECKUX AJIEMEHTOB:  MIEJIOYHBIE
U IIEJIOYHO3EMEIbHBIE METaJUIbl, TaJoreHbl, WHEpTHhIE (OJaropoaHbIe) Ta3bl.
AmMdoTtepHOCTh. AMBOTEPHBIE OKCUIBI U THAPOKCHIBI. KoMIIeKCHBIEC COH.
Otkpsoitue [. . MenaeneeBbiM [leprioinueckoro 3aKkoHa U CO3/IJaHUE UM

[Teprnoaudeckor CUCTEMbI XUMHUYECKHUX SJIEMEHTOB.
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ATOMBI Kak (opMa CYHIECTBOBAHUSI XUMHUYECKUX 3JeMeHTOB. OCHOBHbIE
CBEJICHUSI O CTPOCHHHM aTOMOB. JlOKa3aTeibCTBa CIIOAKHOCTH CTPOEHHS aTOMOB.
Omneitel Pesepdopaa. [InanerapHas Mojiesib CTPOCHUS aTOMA.

CocTtaB aTOMHBIX SAEp: NPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS ATOMHAas
Macca. B3anMOCBSI3b MOHATUH «IPOTOH», «HEUTPOH», «OTHOCUTEIbHAS ATOMHAs
Maccay.

Mukpomup. OnekTpoHbl. CTpo€HUE JIEKTPOHHBIX YPOBHEW AaTOMOB
xuMuueckux 31eMeHTOB NeNe 1-20. [ToHsiTuEe 0 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.

N3otonbl. Duznueckuil CMBICI CUMBOJHUKUA [leproIMYecKOr CHUCTEMBI.
CoBpemenHas ¢dopmynupoBka Ilepuoandeckoro 3axoHa. M3mMeHeHUS CBOWCTB
AJIEMEHTOB B MEPUOAX U TPyMMax, Kak GyHKIUS CTPOCHUSI DJICKTPOHHBIX 000JI0UEK
aTOMOB.

XapakTepucTUKa JJEMEHTa-MEeTala U JJIEMEHTa-HEeMeTalla MO0 UX
nonoxxeHnro B Ilepuoamyeckonr cucreMe xumMuueckux anemeHros [ .
Menpeneena.

JdemoHcTpanumn

» Paznuunbie Gopmbl TAOIHI] TEPUOANIECKON CUCTEMBI.

* Mogenuposanue nocrpoenus [lepuoanueckoit cucremsl . 1. Menneneesa.
* Moaenu aTOMOB XUMHYECKUX HJIEMEHTOB.

* Mogenu aToMOB 35IeMEHTOB 1—3-TO TIEpHOI0B

JlabopaTopHbIe ONBITHI.

28. Tlomyuyenune ampOTEPHOTO THIPOKCH A 1 HCCIIETOBAHUE €T0 CBOWCTB.
Xumuueckas cBsizb. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIMHU
HNonnas xumuueckasi cBsizb. MoHBI, 00Opa3oBaHHBIE aTOMaMU METAIOB M

HeMeTauioB. CxeMbl 00pa3oBaHUsi MOHHOM CBSI3U IS OMHAPHBIX COCJAMHEHUH.

HNonHble kpucTauiMueckue pemeéTku U (U3NYecKUe CBOMCTBA BEIECTB C ATUM

TunoM pemerok. [louarue o popMynbHON eUHUIIEC BEIIECTRA.



KoBaneHTHas xumuueckasi CBs3b. DJIIEKTPOHHBIE U CTPYKTYpHBIE (POPMYIIBI.
KoBanentHas HemnossipHas cBs3b. Cxembl 00pa3oBaHMs KOBAJIEHTHOM CBS3U IS
OMHApHBIX COeAUHEHUNH. MOJIEKYJIIpHbIE U AaTOMHBIE KPUCTAIIIMYECKHUE PEIIETKH, U
CBOMCTBA BEILECTB C ITUM TUIIOM PELIETOK.

DIIEeKTPOOTPULIATENBHOCTh. Psin  anexTpoorpuniarenbHocTd. KoBaneHTHas
noJyisipHasi Xxumuueckass cBs3b. Jlunmonmb. CxeMbl 00pa3oBaHUs KOBAJIEHTHOM
NOJIIPHOM CBSA3M /Il OMHApPHBIX COEIUMHEHU. MoneKyaspHble U aTOMHBIE
KPUCTAJUIMYECKHUE PEIIETKN, CBOMCTBA BELIECTB C TUM THUIIOM PELIETOK.

Meramnuyeckass XUMHMYECKash CBsA3b U METAUIMYECKAas KPUCTAJUIMYECKas
pemérka. CBolicTBa BEWIECTB € 3TUM THIIOM peEIETOK. EnuHas mnpupona
XUMUYECKUX CBA3EH.

Crenenp okucinenus. CpaBHEHHE CTENEHM OKHUCIEHUS W BAJICHTHOCTH.
[TpaBuiia pacuéra creneHeil okucaeHus no GopMysiaM XUMHUUECKUX COSAUHEHUH.

OKHCIINTENbHO-BOCCTAHOBUATENBHBIE  peakiuu. OmnpeneneHue CTeneHein
OKHCIIEHUSI JJI1 AJIEMEHTOB, OOpa3ylOIIMX BELIECTBA pa3HbIX KiaccoB. Peakuun
MOHHOTO OOMEHA M OKHCJIMTEJIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U
BOCCTAHOBUTENb, OKHCIEHHME U BOCCTaHOBIeHHE. CocTaBleHUE ypaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMI METOAOM 3JIEKTPOHHOTO OajaHca.
JleMoHCTpauumn

* Bugeo ¢parmenTs! u cnaitabl «MoHHAs XuMUYeCKast CBSI3b ».

» KoJeknus BemecTB ¢ HOHHOM XUMMHUYECKOM CBSI3BIO.
* Mopaenu HOHHBIX KPUCTAIMYECKUX PELIETOK.

* BuneodparmenTsl u ciaiasl «KoBajgeHTHAS XUMHYECKAsT CBS3bY.

° KOJ’IJ’IGKHI/UI BCHICCTB MOJICKYJISIDHOTO U aTOMHOI'O CTPOCHUSI.

* Mopgenu MOJIEKYJISIPHBIX U @TOMHBIX KPUCTAJUIMYECKUX PELIETOK.
* BuneodparmeHTsl u cinaiasl «MeTtainyeckas XuMA4YecKast CBSI3bY.

o Komekmusga «MeTanibl U CIUIaBBD.
* B3saumojeicTBue IMHKA C CEPOM, CONSTHOM KucIoToM, xiaopuaom meau(IT).

* l'opeHue Maruus.



* B3sanmoaencTBue XJIOPHOW U CEPOBOAOPOIHOM BOBI.
JlaGopaTopHbIe ONBITHI

29. N3roromieHune MOJEIH, WIUTIOCTPUPYIOLIEH CBOMCTBA METANINYECKON CBI3U

9 Kiacce

IHoBTOpeHne u 00001IeHUE CBeleHM 10 Kypcy 8 Kkiacca

bunapubie coemuaenms. OKCHUIIBI COIE0Opa3yIOMNUe W HECOIC00pas3yIoIue.
['uapokcunsl: ocHoBaHUs, amdoTepHble, KUCIOThl. CpenHue, KUciable, OCHOBHBIC
COJIH.

OO0oOuieHne cBeneHMd O XUMHUYEeCKMX peakuusx. Kriaccudpukanms
XUMHUYECKUX PEAKIMH [0 Pa3IMYHbIM OCHOBAHUSM: COCTABY U UHCITY PEarupyromumx
1 00pa3yrolIuxcsi BELIECTB, TEIIOBOMY 3(P(dEKTy, HampaBiICHUIO, U3MEHEHUIO
CTENEHEH OKHUCJIEHMS 3JIEMEHTOB, OOpa3yIoIMX pearupyromive BeliecTBa, ¢ase,
HCIIOJIb30BAaHUIO KaTaIU3aTopa.

[loHATHE O CKOPOCTM XHMHYECKOW peakuuu. PakTophl, BIUAIOLIIME HA
CKOpPOCTh XMMHUYECKHUX pEAKUUH: TpUpoAa pearupyrolux BeLWECTB, HX
KOHLIEHTpalusi, TeMIepaTypa, MiIomaab CONPUKOCHOBEHUS, HATMYME KaTaau3aropa.
Karanms.

JlemoHCcTpanumn
* (O3HaKOMIIEHHE C KOJUIEKIIUSIMUA METAJUIOB U HEMETAJIOB.
* (O3HaKOMIIEHHE C KOJUIEKIUSMH OKCHJIOB, KUCIIOT U COJIEH.
* 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIIMH OT IPUPOABI PEarupyronmx

BEILECTB.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIMHA OT KOHUEHTPALIMH
pearupyronmx BEIIECTB.

* 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEAKIIMH OT TUIOLIAAH
CONPUKOCHOBEHUS PEarupyrolINX BEMIECTB («KUTISIIUI CIOW»).

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pPEAaKIIMU OT TEMIIEPATYpPhI

pearupyromux BeuecTs.



JlabopaTopHbIe ONBITHI
1. BzauMopelicTBie aMMHUaKa U XJO0POBOJAOPOA.
2. Peaxuust HeHTpanu3aum.
3. Habmonenue TeminoBoro adexra peakiiuu HeUTpaaru3aliu.
4. BzaumojeiicTBue cepHoi KHCa0ThI ¢ okcuaoM meau (11).
5. PaznokeHue mepokcuia BoJIOpo/ia ¢ MOMOIIBIO KaTaja3bl KapTodes
6. 3aBUCHMOCTb CKOPOCTH XUMHUYECKON PEaKIIMK OT MIPUPOJIBI PEarupyroImx
BEILIECTB Ha IpUMEpe B3aUMOJICHCTBHUS PAaCTBOPOB THOCYJIb(aTa HATPHUA U XJIOpHUIA
Oapusi, THOCYIb(]aTa HATPHUS U COITHON KUCIIOTHI.
7. 3aBHCHUMOCTbH CKOPOCTH XMMHUUYECKOM PEaKIIUU OT MPUPOJIBI METAJIJIOB TIPH MX
B3aMMO/ICHCTBUH C COJITHOM KMCJIOTOM.
8. 3aBHUCHMMOCTb CKOPOCTH XUMHUYECKON PEaKIMK OT MPUPOIABI KUCIIOT MPHU
B3aMMOJICHCTBUH UX C JKEIIC30M.
9. 3aBHCHMOCTBH CKOPOCTH XMMHUYECKOM peaKIuy OT TEMITepaTypHhl.
10. 3aBHCUMOCTbH CKOPOCTH XUMHUUYECKOMN PEaKIIUA OT KOHIICHTPAITUH.
11. 3aBHCHMOCTb CKOPOCTH XMMHUYECKOMN PEaKIuy OT TUIOMIAINA COMMPUKOCHOBEHUS
pearupyronux BeIecTs.
12. 3aBHCUMOCTbH CKOPOCTH XMMHUYECKOM PEaKIIUU OT KaTaJn3aTopa.
XuMHUYeCKHE peaKlIMd B PACTBOPAX JIEKTPOJIUTOB

[Tonsatre 00 SIEKTPOIUTHUYCCKOM  JUCCOLMAIUU.  DJCKTPOJUTHI U
HEDJICKTPOJIMTHI. MEeXaHU3M JIUCCOIUALINH DJICKTPOJMTOB C PA3JIMYHBIM XapaKTEPOM
cBs3u. CTeneHb IICKTPONMTHYCCKOW guccoranuu. CuiabHble W ciiaOble
3JIEKTPOJIUTHI.

OCHOBHBIC  TIOJIOKEHUSI TEOPHUU  DIJICKTPOJUTHYECKOM  JIHUCCOIUAIIUU.
Kimaccudpukanuss moHOB M WX CBoicTBa. KHCIOTBI, OCHOBaHMS M COJM Kak
aieKTpoauThl. X KilaccubuKaIys U TUCCOMAITHS.

OO6mue XMMHUYSCKHE CBOMCTBA KHCIIOT: M3MEHEHHE OKPACKH HHIMKATOPOB,
B3aMMOJICHCTBUE C METAJIJIaMHM, OKCHUJAMH U THAPOKCUAAMU METAJUIOB U COJISIMH.

MonekynsipHble U1 HOHHBIE (TIOJHBIE U COKPAIIEHHBIE) YPaBHEHUS PEaKIUN.
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XUMUYECKUN CMBICI COKPAIIEHHBIX YPABHEHUM. Y CIIOBUS IPOTEKAHMS PEAKLIAN
MEK]y DJIEKTPOJIUTAMU J0 KOHIIA. Ps/T aKTHUBHOCTU METAILIOB.

OO0mpe XUMHYECKHE CBOMCTBA INEJIOYCH: B3aMMOJACHCTBHE C KHUCIIOTAMH,
OKCHJAMU HEMETaJUIoB, cosiMu. OOIIHMe XUMHYECKHE CBOMCTBA HEPACTBOPHMBIX
OCHOBAHHM: B3aUMOJECUCTBHE C KUCIOTAaMU, Pa3JIOKEHUE IIPU HArPEBAHNH.

OO0mme XWMHYECKHE CBOWCTBA CpPEIHUX COJICH: B3aWMOJACHCTBHE C
KHCJI0TaMH, IIeJI04YaMH, COJIIMU U MeTallIaMM. B3auMoaencTBre KUCIIBIX COJIEH CO
IEI0YaMH.

IMuaponus, kak 0OOMEHHOE B3auMOJCHCTBUE cojiei ¢ BoJoN. ['uaponus comnu
CHUJILHOTO OCHOBaHMS M CJ1aOOW KHUCHOTHL. ['Maponu3 conu ciiaboro OCHOBAHUS U
cuiibHOM kucnotsl. [lkama pH.

CBoiiCTBa KHCIJIOT, OCHOBAaHHUW, OKCHUIOB U COJEA B CBETE TEOPUH
ANEKTPOTUTUUECKON AUCCOIUALIUH U OKUCITUTEIBHO ~-BOCCTAHOBUTEIIBHBIX PEAKIIHN.
JeMoHcTpanuu.

* UcneiTanue BElIECTB U X PAaCTBOPOB HA 3JIEKTPONPOBOAHOCTD.

e 3aBUCUMOCTD 3JIEKTPOMPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPALUH.
* JIBM)KEHUME OKpAIIEHHBIX HOHOB B AJIEKTPUYECKOM TTOJIE.

* OrmnpeneneHne xapakTepa Cpeabl B pacTBOpax COJICH.
JlabopaTopHbIe ONBITHI.
13. JInucconmanus ciadbIX JIEKTPOIUTOB HAa MPUMEPE YKCYCHON KHCIIOTHI.
14. V3meHeHne OKpacKu MHAUKATOPOB B KMUCIOTHOM cpeie.
15. Peakuust HeHTpanu3aluu pacTBOpa MIETOUH PA3TUIHBIMU KUCIOTaAMHU.
16. ITonyuenue ruapokcuaa meau(Il) u ero B3aumoielicTBUE ¢ pa3IuuHbBIMU
KHCJIOTaMH.
17. B3aumoneicTBre CUIIbHBIX KUCIOT ¢ okcuaoM meau(Il).
18-20. B3zaumoeiicTBrEe KUCIOT ¢ METAJUIAMHU.
21. KaudecTBeHHas peakiusi Ha KapOOHAT-HUOH.

22. llonmy4yeHue CTyHS KPEMHHEBOU KUCIIOTHI.
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23. KauecTBeHHas peakius Ha XJIOPHU/L - WM CYJIb(paT-uOHBI
24. V3meHeHue OKpacKyd MHIUKATOPOB B IIETIOYHOM Cpeie.
25. BzauMmopeicTBHe 1IeNI0YEH C YTIEKUCIBIM ra30M.
26. KadectBeHHas peakiusi Ha KATUOH aMMOHHMSI.
27. Tlonyuyenue ruapokcuna meau(Il) u ero pasnoxenue.
28. BzauMmopelicTBue KapOOHATOB C KMCIOTAMM.
29. Tlonyuenue ruapokcuna sxemnesa(lll).
30. BzaumopeiicTBue xene3a ¢ pacTBopoM cyibdara meau(I1)
IIpakTnueckue padboTbl
1. CBoiicTBa KHCIIOT, OCHOBaHUM, OKCUJIOB U COJIEH B CBETE TEOPUU
AIEKTPOIUTUUECKOMN TUCCOIUAIIMN U OKUCITUTEIIBHO ~BOCCTAHOBUTEIBHBIX
peakuuii
HemeTtanibl U MX coeIMHEHUA

CtpoeHre aTOMOB HEMETAJUIOB U UX ToJiokeHue B [leproaudeckoii cucreme.
Psn ANEKTPOOTPUIIATENILHOCTH.  Kpucramimueckue — pemeTku
HEMETAJUIOB — TIPOCTHIX BEHIECTB. AIIOTponuss W €€ mpuuuHbl. Duznyueckue
cBoiicTBa HeMeTauioB.  OOIIME XUMUYECKHUE CBOWCTBA HEMETAIIJIOB:
OKHUCJIUTENIbHbIE U BOCCTAHOBHUTEIIbHBIE.

["amorensl, CTpoeHHE MX aTOMOB M MOJIeKyJ. DU3MYECKHUE U XUMHUUYECKHE
CBOMCTBAa TaJOr€HOB. 3aKOHOMEPHOCTHM W3MEHEHHUS CBOWCTB TajOT€HOB B
3aBUCUMOCTH OT uX TmojoxeHuss B Ilepuonnueckor cucreme. Haxoxnenue
raJIOTEHOB B MPUPOJIC U UX MOJyYeHre. 3HaYeHUE U TPUMEHEHUE TaJIOTeHOB.

["amoreHoBOOPOABI M COOTBETCTBYIONIUE WM KHCJIOTHI: IUIABUKOBAS,
coJisiHas, OpOMOBOJOPOAHAs, HWOAOBOAOpoAHAas. [amorenuanl. KadecTBeHHBIC
peaknuu Ha TaJlOreHuj -UOHBL. [IpUMEHEeHHE COEIWHEHWN TaJlOTEHOB M WX
OMoIOoTHYECKas POJIb.

OO6mast xapaktepuctuka 37eMeHTOB Y 1 A-rpymnmbel. Cepa B mpupojae u e
MOJIy4eHHUE. AJIIOTPOTHBIE MOAUGUKAIMK Cepbl M HMX CBOWCTBA. XHUMHUYECKHE

CBOWCTBA CEPBI U €€ IIPUMEHEHUE.
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CepoBOIOpOJI: CTPOCHHE MOJIEKYJIbI, (PU3MUECKHE U XUMUYECKHUE CBOMICTBA,
nosnyueHue u 3Hauenue. CepoBonopoaHas kuciora. Cynb(uibl U UX 3HAUCHHE.
JlromuHODOPHL.

Oxcun cepoi(1VY), cepHuctas kuciorta, cyibhuThl. KauecTBeHHas peakiius Ha
CYJb(HUT-HOH.

Oxcun cepoi(Y1), cepnas xkucnora, cyiabharel. Kpucramioruapatsl.
KauectBeHHas peakius Ha Cyab(}aT-uoH.

CepHast kucnoTa - CHJIbHBIN 35ekTposuT. CBolicTBa pa30aBlIeHHON CepHOM
KHUCJIOTHI, KaK TUIIMYHON KHUCJIOTHI: B3aUMOJECHCTBHE C METAUIAMH, OCHOBHBIMU U
aM(pOTEPHBIMU OKCHJIAMU, OCHOBAHUSMU U aM(POTEPHBIMU THAPOKCUIAMU, COJISIMHU.
KauectBenHas peakius Ha Cyab(haT-uoH.

OO0mmast xapakTepuCTUKa JIEMEHTOB Y A-rpymnmbl. A30T, CTpO€HHUE aToMa U
MoeKyiabl. duznueckue U XMMUYECKHE CBOMCTBA M MPUMEHEHUE a30Ta. A30T B
PUPOJIE U €r0 OUOTIOTHYECKas POJib.

AMMMaK, CTPOCHHE MOJIEKYJbl U (pU3ndecKkue CBOMCTBA. AMMUAyHas BOJA,
HAIIATBIPHBIM CIIUPT, TUApPAT aMMuaka. J{OHOPHO -akLENTOPHBIA MEXaHU3M
oOpa3oBaHusl KaTMOHa aMMOHUs. BoccranoBuTenbHbIE CBoMicTBa ammuaka. Conu
aMMOHHS 1 UX puMeHeHne. KauecTBeHHas peakiysi Ha KaTHOH aMMOHMUSL.

Oxcunbl a3ora: HecoeoOpas3yromue U KUCIOTHBIE. A30TUCTas KUCIOTa |
HUTPUTHI. A30THAsI KACIIOTA, €€ NOJIydYeHUe U cBoiicTBa. Hutparsl.

®ochop, crpoenne atoma u amwtorponusi. dochumasl. Pochun. Oxcua
dbochopa(¥Y) u oprodochopuas kucnora. docharel. DochopHbIe ymHOOpPEHUS.
NucexkTniuyabl.

OO6mast xapaktepuctuka 31emMeHToB [V A-rpymnmbl: 0COOEHHOCTH CTPOCHUS
aTOMOB, ITPOCTHIX BELIECTB U COCTMHEHUU B 3aBUCUMOCTH OT MTOJI0KEHUSI 3JIEMEHTOB
B llepuogmueckoit cucreme. Yriepoa. AJJIOTPONHBIE MOAM(PUKAIMH: aaMa3s,
rpadur. AmopdHBI yriepomx W €ro copra: caxa, aKTHUBUPOBAHHBIM YyTrOJb.
AncopOrnsa. XuMu4ueckre cBorcTBayriiepoaa. KokcoxuMuyueckoe mpou3BOACTBO U

ero npoxaykius. Kapoumapl.
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Oxcupn yrinepona(Il): crpoeHue MOJIEKy/bl, MOJTYYEHHE U €ro CBOMCTBA.
Oxcup yraepoaa(1V): ctpoeHne MOJIEKYIIb, MOJYYEHUE U €TI0 CBOMCTBA. YTOJbHAS
kucioTa. Coju yroiabHOM KUCIOThI: KapOOHATHI U THIpOKapOoHaThl. TexHuueckas u
MUIIEBas coja.

Heoprannyeckue U OpraHMYeCKue BEIIECTBA. YTJIEBOJAOPOAbl. XUMHYECKOE
CTPOEHUE OPTAaHUYECKUX BEILIECTB, KaK MOPSIA0K COEUHEHUS aTOMOB B MOJICKYJIE 110
BAJICHTHOCTH.

MeraH, 3TaH, Kak NpeAesbHbIE YTJIEBOAOPOJbl. DTHIEH W aAlETUJIEH, Kak
HerpeeNbHble  (HEHACHIICHHBIE) YIJIEBOAOPOAbl. ['OpeHue yrieBoJ1opojioB.
KauecTBeHHbBIE pEAKIIMU HA HENPEIEIbHBIE COCTUHEHUS.

OTUJIOBBIA CHHUPT, €ro TMOJydyeHHue, MPUMEHEHHEe U (PU3HOJIOTHYECKOEe
nerictBue. TpéxaToMHBIM cnupT MiepuH. KadecTBeHHass peakuuss Ha
MHOTOAaTOMHBIE CIIUPTHI. Y KCYCHAsl - IPEACTaBUTENb Ki1acca KapOOHOBBIX KUCIIOT.

Kpemnuii, ctpoenue ero aroma u cBoiictea. Kpemuuii B npupone. Cununuasl
u cuwitad. Oxcun kpemausi(1Y). Kpemuuenast kuciora u e€ coiu.

IIpousBomcTBO  crekia W LeMeHta.  l[Ipoaykuus — CUIIMKaTHOU
MIPOMBIIIJICHHOCTH: ONITHYECKOE BOJIOKHO, Kepamuka, ¢apdop, dhasac. Onrudeckoe
BOJIOKHO.

Hemeramnbl B nipupone. @pakimoHHAsh MEPErOHKA MKUJIKOTO BO3IyXa Kak
croco0 MoJydeHus KHUCIOpoja, a3ora, aproHa. llomyuenue docdopa, kpemuus,
XJI0pa, noAa. IIEKTPOIU3 PACTBOPOB.

[TonyueHne cepHOU KUCIOTBI: CHIPhE, XUMU3M, TEXHOJOTHUECKAs CXEMA,
METO/I KUTISIIIIETO CJIOS, TPUHITUIIBI TEIJIO00MEHA, IPOTUBOTOKA U IIUPKYJISIIUU.
Oneywm. [Ipon3BoCTBO aMMHuaKa: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs! CXEMA.
JlemoHcTpanuu

* Koieknysi HeMeTaJlIoB.
Moenu KpuCTaINIMYEeCKUX PEIIETOK HEMETAJUIOB:  aTOMHBIC U

MOJIEKYJISIPHBIE.

* (O30HATOP W NPUHITUIIBI €r0 PAOOTHI.



["openue HeMeTamIoB - MPOCTHIX BELIECTB: cephl, (hochopa, IpeBEeCHOTO
YTJIS.
OOpa31pl raJIOreHoB - MPOCTHIX BELIECTB.
B3anmoenicTBre rajloreHoB ¢ METAJLIAMH.
BrITecHeHue xJiopa OpOMOM MM MOJa U3 PACTBOPOB UX COJIEH
Kosnexkuus npupoIHbIX COEIMHEHUH XJIOPa.
B3auMopencTBre cepbl ¢ METAILIAMM.
['opeHune cepbl B KUCIOPOAE
Komnekmus cynbGUIHBIX Y.
KauectBenHas peakius Ha Cyab(OUI-UOH
OO6ec1BeunBaHre OKpAIICHHBIX TKAHEH U I[BETOB CEPHUCTHIM Tra30M.
B3auMonencTBre KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEZIBIO.
OOyrnMBaHuE OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOU
KHUCJIOTOM.
Huarpamma «CocTaB BO3/1yXay.
BuneodparmenTst u cnaitabl «IItruubu 6azapei.
[Toy4yenue, coOupanue 1 pacrio3HaBaHUE aMMHAaKa.
Paznoxenue 6uxpomara aMMOHHSI.
B3aumopnencTBre KOHIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEIBIO.
['openue yépHoro nopoxa.
Pa3noxxeHue HUTpaTa Kajausi U TOPEHUE JPEBECHOTO YroJibKa B HEM
OOpas1pl NPUPOIHBIX COeAMHEHUH docdopa.
['openue pocdopa Ha BO3yXe U B KUCIOPOJIE.
[Tonyuenue 6enoro Gocdopa 1 UCTIBITAHUE €TO CBOMCTB
Komnexuus «O0pa3iibl MPpUPOIHBIX COETUHEHUH YIIIepo1a»
[Toptper H. /1. 3enunckoro. [lornomenne akTHBUPOBAHHBIM YTIIEM

PacTBOPEHHBIX BEIECTB WJIM Ta30B.
Y CTpOUCTBO MPOTHUBOTA3A.

31
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MOI[CJ'H/I MOJICKYJ METaHa, dTaHa, OTUJICHA WU allCTHJICHA.

B3aumopeiicTBue aTuineHa ¢ OpoMHOM BOJIOM U pacTBOPOM II€pMaHraHaTa
KaJIus.

OO1ue XUMHUYECKUE CBOWCTBA KUCIIOT HA IIPUMEPE YKCYCHON KHUCIIOTHI.
KauecTBeHHas peakus Ha MHOTOATOMHBIE CITUPTBHI.

Komnekuusa «O0pa3ipl IPUPOAHBIX COENUHEHUN KPEMHUS.

Komieknus crekiia, KepaMUuKH, IEMEHTA U U3JI€JIMI U3 HUX.

Kosutekuust IpoyKIUK CUIMKATHON IPOMBIIUIEHHOCTH.

BuneodparmenTs u cnaiinbl «II[pon3BoaCTBO CTEKIIA U LIEMEHTAY.
Komnekuus «IIpupoaHeie coeMHEHN HEMETAILIOBY.

BuneodparmenTs u cnaitnbl «OpakiiOHHAs MEPEroHKa KUIKOTO BO3IyXa»
BuneodparmenTsi u cnaiinbl «IlonyueHnne Bogopo/ia, KHCIOPOa U TajioreHOB
ANEKTPOITUTUUECKUM CITIOCOOOMY.

Mopenu annapaToB JUisl IPOU3BOACTBA CEPHON KUCIOTBHI.

Mopeap KUISIIETro CIos.

Monenbp KOJJOHHBI CHHTE3a aMMHUaKa.

BuneodparmenTs u cnaiiasl «I[pon3BoicTBO CEPHON KUCIOTHD.

BuneodparmenTs u cnaitabl «II[pon3BoacTBO aMMuaka.
Komnekuus «CoIpb€ M1 MOTYYEHUSI CEPHOU KHUCIIOTHDY.

JlaGopaTopHblie ONbITHI

31.
32,
33.
34.
35.
36.
37.
38.

Pacrnio3znaBanue rajgoreHu1-noHOB.

KauecTtBeHHbie peakiiuu Ha CyJb(aT-UOHBI.

KauecTtBeHHas peakuysi Ha KATHOH AMMOHUS.

XUMHYECKHUE CBOMCTBA a30THOM KUCJIOTHI, KaK 3JICKTPOJIUTA.
KauecTBennsie peakiuu Ha pocdaT-uoH.

[TomydyeHne U CBOMCTBAYTOJIbHOW KUCIIOTHI.

KauecTBenHas peakius Ha KapOOHAT-HOH.

[TponyckaHue yriaeKuciioro ra3a uepes pacTBOp CHIIMKATa HATPHSL.

IIpakTnueckue padoThl



33

2. V3yueHne CBONCTB COJISTHON KUCIIOTHI.
3. M3yueHne CBONUCTB CEpHON KUCIIOTHI.
4. [lonyyeHue aMMuaka U U3y4€HUE €ro CBOWCTB.
5. IMonydenue yriieKucioro raza U M3y4eHue ero CBOMCTB.

MeTaJuibl 1 X COeIMHEHUS
ITonoxenne MertamuioB B Ilepuoanueckon cucremMe XUMuU4Yeckux siiemeHTos 1. U.
MeHneneeBa, CTPOCHHE HMX AaTOMOB M KPHUCTaUIOB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT KpUCTAJUIMYECKass pemerka. Duznueckue CBOWCTBA METAJUIOB:
AJNEKTPO- U TEIUIONPOBOJHOCTh, OTpa)Xarolas CIOCOOHOCTh, IJIACTUYHOCTb.
CruiaBel UEPHBIE U LIBETHBIE.
Metaimnel  Kak  BOCCTAHOBUTENU. JJEKTPOXUMUYECKUH P  HANPSHKEHUU.
B3auMopencTBrue METasioB ¢ HEMETAJUIAMHU, OKCUAAMH, KHUCIOTaMH, COJISIMH.
AJIFOMUHOTEPMHUS.
CtpoeHre aTOMOB W TMPOCTHIX BEHIECTB IIEJIOYHBIX METAIOB. 3aBUCHUMOCTD
bU3MYEeCKUX M XUMHUYECKUX CBOMCTB IIEJIOYHBIX METAIOB OT 3apsloB sJEp UX
aToMOB. OKCHJIbI U TUIPOKCHJIBI IIECTOYHBIX METAIOB, UX IMOJYyYEHHUE, CBOMCTBA,
IIpUMEHEHUE. BakHeWIme coii WIEJOYHBIX METAUIOB, UX 3HAYCHUE B KUBOU U
HEKMBOU MPUPOJIE U B )KU3HU YEIIOBEKA.
CtpoeHrne aToMOB M TMPOCTHIX BELIECTB MIEJIOYHO3EMEIBHBIX METAJIJIOB.
3aBUCUMOCTh (PU3HUYECKUX U XUMUYECKUX CBOMCTB IETIOYHO3EMENIbHBIX METAJIJIOB
OT 3apsioB sAnep uX aTtoMoB. OKCHIBI W THUAPOKCUABI IIEIOYHO3EMEIBHBIX
METAJUIOB, X IOJIyYEHHUE, CBOMCTBA U IPUMEHEHHE. BaxkHenmme cony mEIOUHO -
3€MEJIbHBIX METAJUIOB, MX 3HAYCHHE B MIPHUPOJC M KU3HU YeloBeka. KapOoHaTwl u
THIPOKAPOOHATHI KaJBITHSI.
XKéctkocth BOABI: BpeMeHHass U moctosiHHasg. CrocoObl yCTpaHEHHs] BPEMEHHOMN
#eéctkocTu. CriocoObl ycTpaHeHHUs TOCTOSTHHON KECTKOCTU. IOHUTEI.
CoenvHeHus: allOMHHUSL B Ipupoae. XHUMUYECKHE CBOWCTBA aJTIOMHUHUSI.
Oco0OeHHOCTH OKCHZIa M THAPOKCHIA aTIOMHHHUS Kak amM(pOTEPHBIX COCIMHECHHM.

Baxxnetiue conu aroMuHus (XJa0pu, cyibgar).
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OcobeHHoCcTH CTpoeHHsI aToma kenesa. JKene3o B mnpupoje. Bakneiiue pyssl
xene3a. Oxcunbl u rugpokeuasl skenesa(ll) u sxeneza(lll). Comu xenesa(Il) u
xenesa(lll). OOnapyxeHHEe HOHOB KaTHOHOB JKejie3a B pacTBOpe. 3HAUYCHHUE
COEJIMHECHUH Kelie3a.
Koppozus xumuyeckas v 3JICKTpOXUMHUYECKasl. 3alldTa METAIIJIOB OT KOPPO3HH.
Mertaiisl B Ipupo/ie: B CBOOOIHOM BHJIC U B BUJie coeauHenuit. [lonstue o
Metautyprud. Yé€pHas U LBETHas Metautyprud.  Ilupomeramnyprus,
THAPOMETAILTYPTUsl, dJeKTpoMeTtaiyprus. [lomennsiii mporecc. IlepepaboTrka
YyryHa B CTaJlb. DJIEKTPOJIN3 PACILIIABOB.
JdemoHcTpanuu

* BzaumopericTBue HaTpUs, JIMTUS U KaJbLU C BOJIOW.

e T'openue HaTpus, MarHus U Kejie3a B KUCIOPOLE.

* Bcrblmka TepMUTHOM CMECH.

* B3aumozencTBrEe CMECH NIOPOIIKOB CEPHI U JKEJI€3a, [IMHKA U CEPBI.

* BsaumopencTBre AIOMUHUS C KUCJIOTAMU, LIEJTI0YaMU U BOJOM.

* BzaumopernicTBue Kkeie3a U MEAU C XJIIOPOM.

* B3aumopencTBre Meau ¢ KOHUEHTPUPOBAHHOW CEPHOM KUCIOTOU U a30THOM

KHCJIOTOM (pa30aBIICHHOW U KOHIICHTPUPOBAHHOM ).

* Okpacka MjIaMeH" COeIMHEHUSIMHU IIEIOYHBIX METAILIOB.

* Okpacka IIaMeHn COCIMHEHUSIMH IETIOYHO3EMENIbHBIX METAIIIIOB .

e ['amreHue M3BECTH BOJIOM.

e [lonyuenue x’ECTKOW BOJABI B3AUMOJICHCTBUEM YIJIEKHUCIIOTO C U3BECTKOBOM

BOJIOM.

* YcTpaHeHUE BpEMEHHOHN KECTKOCTH KUIISTUCHUEM U JJOOABKOW COJIBI.
* YcTpaHeHHe IMOCTOSHHOM KECTKOCTH J0OABKOM COIBI.

* VoHUTHI U NIPUHIUIT UX JAeHCTBUS (BUACOdpArMEHT).
» Komiekuus npupoIHbIX COSTUHEHUN aTlOMUHUS.

* BuneodparmenTsl u cnaiibl «OKCHI aIFOMUHUS U €70 MOAU(DUKALTUI.



* [Ilonyuenue aMmpoTepHOro ruPOKCHUIA ATIOMUHUS U UCCIIEJOBAHUE €T0
CBOWCTB.
»  Komnekuus « XuMHUYECKUE UCTOYHUKH TOKAY.
* Pe3ynpTarsl JUIMTENBHOTO SKCIIEPUMEHTA 110 U3YUYEHUIO KOPPO3UHU CTAIIBHBIX
W3JEJIMN B 3aBUCUMOCTH OT YCJIIOBUM IIPOLIECCOB.

* Boccranosnenne meau u3 okcuaa meau(Il) Bogopogom.

* Buneodparments! u cnaiiasl «IIpor3BoaCTBO UyTryHa U CTAT.

* BugeodparmenTs! u cnaiasl «3nenus u3 4yryHa v cTaim.

* Bugeodparments! u cnaiiapl «[Ipou3BoACTBO aTIOMUHUS.
JlaGopaTopHbIie ONbITHI
39. BsaumogeiicTBue xene3a ¢ pactBopoM cynbdata meau(Il).
40. TlomydeHne U3BECTKOBOW BOJBI U OTIBITHI C HEM.
41. Tlonyuenue rumpoxcuioB xkeneza(ll) u (III).
42. KadecTBEHHBIE PEaKITMU Ha KATHOHBI Keje3a.
IIpakTnyeckune padoTbl
6. IlomydeHue KeCTKOW BOIBI U CITOCOOBI €€ yCTpaHCHHUSI.
7. Pelienue 3KcriepuMeHTaIBHBIX 3a7a4 Mo TeMe «MeTauibly.

XHUMHUS M OKPY:KaOLIas cpeaa

Crtpoenue 3eMiu: s1po, MaHTHs, 36MHasl Kopa, UX XUMUYECKHil coctaB. JIutocdepa
n e€ xuMmudeckui coctaB. Munepanbl. Pynbl. Ocamounbie mopoabl. [lone3nbie
UCKoIaeMble. XUMUYECKUN cOCTaB THIpocepbl. XUMUYECKUN COCTaB aTMOC(EPHI.
M cToYHMKN XMMUYECKOTO 3arpsi3HEHUs OKpY>Karolen cpefbl. [odanbHbie
HKOJIOTHYECKUE MTPOOIEMbI YEI0BEUECTBA: MAPHUKOBBIN 3D (PEKT, KUCTOTHBIE
JIOK]TA, 030HOBBIE JBIPEI. MEXIyHApOIHOE COTPYAHHYECTBO B 00JIACTA OXPAHBI
OKpY’KarOUIEN CPeibl OT XUMUUYECKOTO 3arpsi3HEHUS. «3eI€HAsT XUMUSI.
JlemoHcTpanuu

* Bugaeodparments! u cnaiigpl «CTpoeHue 3eMiau U €€ XUMUUYECKHUN COCTaBy.

® KOJ’IJ’I@KHI/IH MHHEPAJIOB U TOPHBIX ITOPOI.



* Koeknus «Pyasl METAIIIOBY.

* Bugneodparments! u cnaiipl «['100aIbHBIE YKOJIOTMYECKUE TIPOOIEMBI
YEJI0BEYECTBAY.

JlaGopaTopHbIe ONBITHI
43. N3yueHue rpaHura.

O0001meHre 3HAHUI IO XUMMH 32 KyPC OCHOBHOM mK0Jbl. [TogroroBka k

OCHOBHOMY rocy1apCcTBEHHOMY IK3aMEHY

CtpoeHrne aroMa B COOTBETCTBUU C TIOJIOKEHHEM XHMHYECKOIO 3JIEMEHTA B
[lepuoguueckoid  cucteme. CTpoeHHE BEIIECTBA: XUMHYECKass CBS3b U
KPUCTAJUIMYECKHE DPEIIETKU. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX JJIEMEHTAMHU
MPOCTHIX BEHIECTB (METAJUIOB, HEMETAJIOB, OJIArOPOJHBIX T'a30B) OT MOJOKECHHUS
sanemeHToB B llepumonnueckoit cucteme. TUMOIOrMsT HEOPraHUYECKUX BEILIECTB,
JIEJIEHUE UX Ha KJ1acchl U rpynmnsl. [IpencraBurenmy.
[Ipu3Haku U yclIOBUS MPOTEKAHUSI XUMUYECKUX Peakluil. TUIIOIOTHS XUMHUECKUX
peakuuii 1Mo  pa3auM4YHBIM  OCHOBaHMSAM. Peaknum  HOHHOrO  OOMeEHa.
OKUCIUTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUUECKHE CBOMCTBA
COJICOOpa3yIOMUX OKCHJIIOB, TUJIPOKCUAOB (OCHOBAaHHM, KHUCIOT W amM(pOTEPHBIX

TUAPOKCHUIOB), COJIEH.
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Poip xMuu B

PKHU3HHU 4CJIOBCKaA

¢u3nueckue cBoiicTBa BelecTB. Marepuaisl U

MaTCpruaJIOBCACHUC. Poinp xuMun B JXKU3HU

coBpeMeHHOT0 obmecTBa. OTHOIIEHHE 00IIEeCTBA K|
XUMHH: XeMOoQuIns U XxeMopoOus.

Jemonctpannu. Koseknns MarepranoB U U31ENHH

13 HUX.

JlaGopatopHbie onbITEI. 1. O3HaKOMIICHHUE C
KOJUIEKIIMEeN 1a00paToOpHOM MOCy/Ibl

Homepa
T OcHOBHOE coJiepKaHUE ypOKa XapakTepucTUKa OCHOBHBIX BUJIOB JICSITEIIbBHOCTH
eMa ypoka
YPOKOB yp . .
oOyuaromuxcs (Ha ypoBHE y4eOHBIX J€HCTBUI)
8 Kiacc
HavanbHble NOHATHS U 3aKOHBI XuMuM (20 u)
1 [Ipenmer xumumu. Tena u BemectBa. CBOMCTBA BEIIECTB. DTANIOHHBIEOOBACHAMb, YTO TIPEIMETOM U3YUEHUS XUMUHU

SABJIAIOTCSA BEIICCTBA, UX CBOICTBA U UX IMpEeBpaIlICHM.

\Pazniuuams TEIIa U BCIICCTBA, BCIICCTBA U MaTCPpHAJIbI.

Yemanasnueamo IIPUYHMHHO-CJICACTBCHHEIC CBA3HU
MCKIY CBOMCTBaMH BCIICCTB U UX IPUMCHCHUCM

Xapaxmepwoeamz; IMMOJIOKHUTCIIBHYIO U OTPUIATCIIbHYIO

POJIb XMMHHU B )KU3HHU COBPEMEHHOT'O O6HI€CTBa.

Apeymenmuposams CBOE OTHOIIEHUE K XeMODWINU
xeMohoouu.

MeToabl HU3YyUCHUA

XUMHUHN

Mertoanl HU3YUCHUSA XUMHUU. Ha6J’IIO,Z[CHI/IC. 3KCHCpI/IMCHT

MoaenupoBanre. Monenn MaTepuaibHbIE U 3HAKOBBIE

1IN CUMBOJIBHBIC.

Xapaxmepwoeamb OCHOBHBIC MCTOJbI U3YUCHUSA

€CTECTBEHHO-HAYYHBIX TUCIUILIVH.
[ Ipusooums puMeEphl MaTepUATBLHBIX U 3HAKOBBIX WU
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JlemoHcTpauuu. Mojenu, HCHOJb3yeMble Ha YpOKax

¢buzukn, Owomornu U reorpadpun. OObBEMHBIE U

IIapOCTCPIKHEBBIC  MOACIIM  HCKOTOPBIX XHMHYCCKHX

BCILCCTB. MOI[GJ'II/I KPHUCTATINIMYCCKUX peIHéTOK

CHUMBOJIBHBIX MOJIEJICH, HCIIOJIb3YEMbIX Ha YpOKax (hU3UKH,
Ourosiorun u reorpaduu.
Cobupamb 00bEMHBIC U MAPOCTEPIKHEBBIC MOJICITU

HCKOTOPBIX XUMHNYCCKUX BCUICCTB

ArperaTHble

COCTOsHUA BCIICCTB

['a3pl.  Kuakoctu. TEpuble BemecTBa. B3auMmHble
[epexo/ibl MEXIy arperaTHbIMU COCTOSHUSIMU BEILECTBA!
BO3TOHKA (CyOnumarus) u aecyonuManusi, KOHIeHCaus 1
HCIIapeHne, KpUCTaUIM3alis 1 TJIaBJICHHUE.

Jlemonctpanuu. Cobupanue npudopa Jist MOIy4eHUs ra3a
U MpOBEpKa €ro Ha TepMETHYHOCTh. Bo3ronka cyxoro
nh1a, nosa Uiy HaTamuHa. ATperatHble COCTOSHUS BOJIBI.
JlaGoparopubie ombiTel. 2. IlpoBepka mnpubopa s

IOJIYUCHU I'a30B HA TCPMCTUYHOCTD

\Paznuyams TPU arperaTHBIX COCTOSIHHS BEIISCTBA.
Yemanaenueams B3aMMOCBSI3U MEKIAY HUIMU Ha OCHOBE
B3aMMHBIX [TEPEXO0/I0B.

Unriocmpuposams 3TH TIEPEXOIbI IPUMEPAMHU.
\Habarwooams XAMHYECKUH SKCTIEPUMEHT U Oe/1anb BBIBOJIBI

Ha OCHOBE HAOJIIOIEHUI

[TpakTuyeckas pabora

1

3HAKOMCTBO C JabopaTopHBIM 00opynoBanueM. [Ipasuia
TEXHUKU O€30MaCHOCTH MpU paboTe B KaOMHETEe XUMUHU.
HexoTtopsie Bubl paboT. OOHapyX)eHHe IPOTyKTOB

TOpPCHUA napa(bI/IHa U BJIMAHHC BO3AYyXa HAa TOPCHUEC CBCUYHU

Pabomams ¢ 1abopaTOpHBIM  00OpYyIOBaHHEM U

HarpeBaTCJIbHbIMU HpI/I60p aMu B COOTBCTCTBHUH C

MpaBUIaAMU TEXHUKU 0€30TMaCHOCTH.
Boinoainsims TPOCTEHININE MAHUITYJISIIUN C JIA0OPATOPHBIM
00OpymOBaHUEM: C

J'Ia60paTOpHBIM IITaTUuBOM, Cco

CIIUPTOBKOM
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Jomanrauni

SKCIEepUMEHT |

Hao6mronenue 3a ropsmeii ceeuoit dusnyueckue sBICHUSI
pu ropeHuu cBeur. CTpoeHue IiIaMeHu cBeun Biusaue

BO3/1yXa Ha T'OPEHUEC CBCYU

Boinonnams 0e30nacHbIe B TOMAIIHUX YCIOBUAX
HKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHS 32 TOPEHUEM CBEYHU
Ogopmnsims OTYET O IPOJIETAHHON paboTe ¢

M CII0JIb30BAHHUEM PYCCKOI'O SA3bIKA U SA3bIKa XUMHUH

Dduznueckue

SIBJICHHA B XMUMHH

duznyeckue sABjIeHUA. YuCThIe BEIECTBA U CMECH.

['oMoreHHbIC U reTeporeHHbie cMecu. Cmecu
razoo0pasHbie, xXuaKue u TBEpabIe. CriocoObl

PasacICHUsA cMeceit: MEPCTOHKA, WK OJUCTHUIIIAIMA,

OTCTauBaHUC, (1)I/IJ'IprOBaHI/IC, KpUCTaJJIN3aloua nin

BbIapuBaHue. Xpomatorpadus. [Ipumenenue ITUX

croco00B B 1a00paTOPHOM MpaKTUKE, HA POU3BOJICTBE
1 B OBITY.

JlemoHcTpanuu. Pa3nenenne 1ByX HECMEIMBAOLINXCS
PKUJIKOCTEH C TIOMOILBIO JEIUTEIbHON BOPOHKHU.

JlucTumisTop u ero padora. Y cTaHOBKa JUTSt

¢buapTpoBaHUS U €€ padoTa. YCTaHOBKA JUTSt

BbINapuBaHus U e€ padora. Komnekius ObITOBBIX
puOOpoB Ui GUIBTPOBaHMS BO3ayXa. Pa3znenenue

Kpacsialero BEIeCTBa (I)J'IOMaCTepa C IIOMOIIBIO

OymakHOU XpomaTtorpaduu

\Paznuuamo (I)I/ISI/I‘IGCKI/IG U XUMHNYCCKUC ABJICHUA, YU CTBIC

BEILIECTBA U CMECH.
[Knaccugpuyuposams cmecH.

[ Ipugooums prUMepbl CMECEil pa3TUYHOTO arperaTHoro

COCTOsSHUA.

Yemanasnusamo MNPUYINHHO-CIICACTBCHHBIC CBA3U MCIKAY
(bI/BI/I‘IeCKI/IMI/I CBOMCTBaMHM BEIIECTB CMECU U crocobaMu ux

pa3acICHUA. Paznuuame HUX, onucwsieaniv U

xapakmepuzoeanib IIPaKTUICCKOC 3HAYCHUC.
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JlaGopaTopHblie onbIThL. 3. O3HaKOMIICHHE C MUHEpaJaMH,
00pa3yroIKUMU IPaHUT.
4. IlpuroroBieHne reTeporeHHON CMECH MOPOIIKOB Cephl U

KEJI€3a U UX pa3aciICHUC

[IpakTuueckas pabota
2 (aHajor paboThI
«Ouncrtka

[MOBapEHHOM COMM)

AHaIN3 ITOYBEI

Pabomams ¢ 1abOpaTOpHBIM  O0OpYyIOBaHUEM |
HArpeBaTeNIbHBIMU ~ MPUOOpaMH B COOTBETCTBHH  C
[paBUJIaMU TEXHUKH 0€30IaCHOCTH.

Buinoansme  mpocteimye  npuéMbl  OOpareHuss ¢

mabopaToOpHBIM 00OPYIOBAaHUEM: BOPOHKOW, (UIBTPOM,
CIIUPTOBKOM.

\Habniooams 3a CBOWCTBaMH BEIIECTB U SBICHUSIMH,
MIPOUCXOASAIINMU C BEIIECTBAMHU.

Onucvléambs XUMHYECKUH HKCIIEPUMEHT C MOMOILBIO
pPyccKoro (pOJHOTO) SI3bIKA U S3bIKa XUMUH.

V{enamb  BBIBOABI  TIO

pe3yipTaTaM  IPOBEAEHHOIO

HKCIIEPUMEHTa

ATOMHO-

MOJIEKYJISIPHOE
y4eHue.

XUMHUYECKUE

DJICMCHTBI

XUMHYECKUE DIIEMECHTBI. ATOMBI U MOJICKYIJIBI. HpOCTBIe

1 CJIO’KHBIE BEIIECTBA. AJUTOTPOIHS HA IPUMEPE
Krciopoa. OCHOBHBIE MOJOXKEHHUS aTOMHO-

MOJICKYJISIPDHOI'O YUCHUA. Honrl. BemecrBa

MOJICKYJIIPHOT'O 1 HEMOJICKYJIISIPHOT'O CTPOCHHA.

Ob6vsicHamb, 9TO TAKOE XUMUYCSCKHUI IIEMEHT, aTOM,

MOJICKYJIA, aJlTIOTPOINA, HOHBI.
\Paznuuamso IPOCTHIC U CIIOXKHBIC BEIIECCTBA, BEIICCTBA

MOJICKYJIAPHOTO U HEMOJICKYIISIDHOT'O CTPOCHUA.

Yemanasnusame MPUYUHHO-CJIICACTBCHHBIC CBA3U MEXKIY
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JleMoHCTpauuu. Mojenu aIoTPOIHBIX MOTU(DUKAIHHA

yriaepona u cepbl. [lomydenue o3oHa

COCTaBOM MOJIEKYJI U CBOMCTBAMH aJUIOTPOITHBIX
MOTU(UKAINIA KACIOPO/a.
Dopmynuposams OCHOBHBIE TIOJI0KEHHSI AaTOMHO-

MOJICKYJISIPHOTO YUCHHS

8-9

SHAKN XUMHUYECKUX
SJIEMEHTOB.
[lepuonuueckas
TadInIa
XUMHUYECKIX
hnemenTtoB J1. U.

Mennaeneena.

3HaKu (CHMBOJIbI) XUMUYECKUX JIEMEHTOB.
VHpopmanus, KOTOPYIO HECYT 3HAKU XUMHUECKUX
2JIEMEHTOB. DTUMOJIOT Ul HA3BaHUN HEKOTOPBIX

XUMHYCCKHX 3JIeMeHTOB. [leproandeckas tadimma

XUMHUUYeCKuX djieMeHToB 1. Y. Menjeneera:

KOpOTKOHGpHOJIHBIfI n JIJII/IHHOHepPIOI[HI)IfI BAapHaHTEI.

[lepuonp!l u rpynmbl. [1aBHas ¥ TOOOYHAS TOATPYIITIBI UITH
A- u b-rpynnel. OTHOCHTENbHASI AaTOMHAs Macca.
Jlemonctpauuu. Hoprperst 1. 4. Bepuemnyca u JI. .
MenpeneeBa. KopoTkoneproaHbIiA U ITTUHHOIIEPUOTHBIN

BapuaHThl leproanueckon cucremsl . 1. MenaeneeBa

[Hazvieams M 3anucvléams 3HaKU XUMUYECKUX 3JIEMEHTOB.
Xapaxkmepuzosamb UHPOpPMAIIHIO, KOTOPYIO HECYT 3HAKH

XMMHUYECKUX JIEMEHTOB.
Onucvieams CTPYKTYpPY TaOJIULIBI XUMUUECKHUX 3JIEMEHTOB

/1. 1. Menneneena.

Ob6vsacHAmMb YSTUMOJIOTUYECKHAE HAaYaJIa Ha3BaHUI

XUMHUYCCKUX BJICMCHTOB U UX OTACIIBHBIX I'PYIIIL.

\Paznuuams KOPOTKONIEPUOAHBIN U JNIMHHOIIEPUOIHBIN

BapuaHThl [Ieproauyeckon cucremsl /. . Menneneesa
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10-11 [ Xumnueckue
Xumudeckue (opmynsl. Mumekcbl u  Ko3hGuIMeHTs.|Omobpadxcams COCTaB BEIIECTB C IMOMOIIBI0 XHMHUCCKUX
(bopmyIbI
OTHOcHTENbHAS MOJICKYJISIpHAas Macca. MaccoBas aous|popMy.
XUMHUYECKOTO 3JIeMEHTa B coeauHeHuH. HHbopmarus,|Paziuuames MHISKCH U KO3()PHUIIMESHTHI.
KOTOPYIO HECYT XUMUYECKUE POPMYJIbI \Haxooums ~ OTHOCUTCIILHYIO ~ MOJICKYJISIDHYIO ~ MAaccy)
BCIICCTBA M MAaCCOBYIO JIOJI0 XMMHYECKOTO 3JICMEHTa B
COETMHEHUU.
Tpanciuposamso uH(pOpPMAITHIO, KOTOPYIO HECYT
XUMUYECKHE (hOPMYITBI
12-13 |BaneHTHOCTH

Banentaocts. CTpykTypHBIE (OpMYINBIl. XUMUYECKHE
DJIEMEHTBI C MOCTOSIHHOM U NEPEMEHHOW BaJIEHTHOCTBIO.
BriBon

COCAMHCHUA 10 BaJICHTHOCTH.

bopmyIbl
OmnpeneneHne BaJCHTHOCTH XHMHUYECKOTO JJIEMEHTa I10
dbopmyne Bemecta. CocTaBieHUE HA3BaHUN COCTMHEHUH,
COCTOSIIMX W3 JBYX XHMHYECKHX OJEMEHTOB, II0
BaJICHTHOCTH. 3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB.
JlemoncTpannu. KoHCTpyrpOBaHHEe MAapOCTEPHKHEBBIX

MOJIETIEN MOJIEKYJT

Ob6vscuamsb, 4TO TAKOE BAJIGHTHOCTD.

[ lonumams OTpa’keHNE NOPAAKA COEUHEHNS AaTOMOB B
MOJIEKYJIaX BEIECTB MOCPEACTBOM CTPYKTYPHBIX (hopMyI.
Ymems cocmaenamo hopmynbl coeuHEHMH 110
BaJICHTHOCTH U Onpeoeismb BaIEHTHOCTD AJIEMEHTA 110

(dbopmysie ero coeTMHEHUS
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XUMUYECKUE PEAKLINU.[XUMHYECKUE peakiu. PeareHTsl 1 poayKThl peakuu. [IpusnakuXapakmepuzoeams XUMHUYECKYIO PEAKLIUIO U

[Ipy3HAKU U YCIOBUS |[XUMHYECKUX PEaKUMil. YCIOBHS MX MPOTEKAaHMUs U NpeKpalieHns. €€ yUaCTHUKOB (pPEareHThl U MPOIyKThI

MX IIPOTCKAHUA Peakiuy ropeHus. DK30TepPMUUECKUE U SHAOTEPMUUECKUE [PeaKIum).
peakiuu. JlemoHctpauuu. Annapar Kunna. Paznoxxenue Onucvleams TPU3HAKUA U YCIIOBUS TCUCHUS] XUMHUECKHUX
OuxpoMaTa aMMOHUs. ['OpeHHe cepbl 1 MarHUEBOI! JTEHTHI. peaKuuid.
JlaGopaTopHble ONBITHL S. B3anMoneiicTeue \Paznuuams 35K30TEPMUYECKUE U SHAOTEPMUYECKHUE

pacTBOPOB XJIOPHIOB M HOAMIOB Kajlusd C PacTBOPOM HHUTpaTapCaKIUH.

cepebpa. 6. Ilonyuenme ruapokcuna Memqu(Il) wu  eroCoomHocums peakly TOPEHUS U IK30TEPMUUYECKHUE
B3aMMOJEUCTBUE C CepHOM kuciaoro. 7. B3aumopeiicTBuepeakiu.

pacTBOpa COMBI ¢ KMCIOTOM \Habarwooams v onucviéams XUMAYCCKAN IKCTICPUMEHT C

[IOMOIIBIO PYCCKOI'O (pOI[HOFO) A3bIKa U A3bIKa XMMHUH

15-16

3aKoH COXpaHeHHs Macchl XUMHUUecKie ypaBHeHHs. COCTaBICHHE XMUMHUYECKHX ypaBHEHHUiL.|PopMmyauposams 3aKOH COXPAHEHUSI MacChl BEILIECTB.
BELIECTB. Wudopmanus, Koropyro Hecér  xuMmudeckoe ypasuenue.\Cocmaeisims Ha €r0 OCHOBE XUMUYECKHUE YPABHEHUSI.
Jemoncrpaimu. Iloprperos M. B. JlomonocoBa u A. JL|Tpanciuposams UHGOpMAIUIO, KOTOPYIO HECYT
JlaByaspe.l'operne Qocdopa. ONBITE, WILTIOCTPUPYIONIINE 3aKOHXUMHUYECCKUE YPaBHEHUSI.

coxpaHeHust Macchl BeliecTs. JlaGopatopusie onbIThL.8. [IpoBepkal IKCIIEPUMEHTAILHO 100MEepIHcOams CIPaBeITIMBOCTh
3aKOHA COXPAHEHUS MaccChl BEIIECTB HA IIPUMEPE B3aUMOJEHCTBUA3AKOHA COXPaHEHHI MacChl BEIICCTB

ménoun U kucioTsl.9. IlpoBepka 3aKOHA COXPAaHCHUS MAacCCHI
BEIIECTB HAa NMPUMEPE B3aWMOJICUCTBUS IIETOYH U COJU

bkenesa (1)
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17-18 |Tumbl xumuyeckux  [Kimaccuukamnusi XAMUYECKUX PEAKITHH 110 COCTaBy U [Knaccugpuyuposams XUMAYECKUE PEAKIIUH 10 PU3HAKY
peaKiuHi YICIIy PEareHTOB U MPOJYKTOB. THUIIBI XUMHUYECKUX q1CJia U COCTaBa PEareHTOB U MPOJAYKTOB.
peakuuil. Peakuny coequHenus, pa3ioKeHus, 3aMelleHns [Xapakmepuzoeams poib KaTaau3aropa B IPOTEKaHUU
u oOMeHa. Kartanuzaropsl u karanus. JleMoHCcTpanuu. XUMUYECKON PEAKLUU.
["openue pocdopa, pacTBOpeHHE MPOAYKTa TOPEHHS B Habniooams 1 onucviéams XUMUYECKUI KCIIEPUMEHT C
BOJI€ 1 MCCIIEJOBAHKE [TOJIyYEHHOTO pacTBOPA JJAKMYCOM. [[TOMOUIbIO PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMHH
B3anmoeiicTBHE COITHON KUCIIOTHI C IIMHKOM.
[lonyuenue runpokcuna menu(Il) u ero pasnoxenue npu
HarpeBaHuu. JlabopatopHsie onbIThl. 10. Paznoxenue
[MepOKCHIa BO0POIa ¢ ToMoIbio okcuaa maprania(l'y).
11. 3amemnieHue xene30M MeId B METHOM KyIopoce.
19

[loBTOpEeHME U
000011IEHHE TEMEL.
IloaroroBka x

KOHTPOJIbHOM paboTe

TeCTI/IPOBaHI/Ie, PEIICHUC 3a/ia4 U BBIITIOJTHCHUEC

YIOpa>XHEHUH IO TEME
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KonTponbHas padota 1 «HauanbHbIe MOHATHS U 3aKOHBI XHMHUI)

20
BazkHelilue npejacTaBuTe 1M HeOprauuvdecknx BeulecTs. KosmmyecrBennnie oTHOMIeHHs B xumMum (18 1)
21 |Bo3nyx u ero CocraB Bo3ayxa. Xapaxmepuzosamv 00bEMHYIO OO0 KOMIIOHEHTA TaKOU
COCTaB [Tonstre 06 06bEMHOI oM1e (P) KOMIIOHEHTA [MPUPOAHON Ia30BOM CMECH, KaK BO3YX, U pACCYUMbIEAMb

[MPUPOAHOMN Ta30BOM CMECH - BO3]lyXa e€ Mo 00bEMY ATOM cMecH.
Pacuer 00bpEMa KOMIIOHEHTA ra30BOM CMECH TI0 €T0 Onucvieams 00BEMHBIN cOCTaB aTMOC(EPHOTO BO3AyXa U
00BEMHOM J10J1€ 1 HA00OPOT. nonuMams 3Ha4YEHUE MTOCTOSHCTBA 3TOI'0 COCTaBa AJist
JlemoHcTpauuu. Onpenenennue coiepkaHus KUCIopoia  310pOBbs
B BO3JIyXE.

22 |Kucnopoxn Kucnopon. O30m. [Tonydenue kucnopona. Codbupanue Xapaxmepuzoeams 030H, KaK aJUIOTPOITHYIO MOAU(PUKAIIHAIO

1 pacro3HaBaHHUE KUCIOPOIa. XUMHUUECKHE CBOMCTRA
KHCJIOPO/Ia: B3aUMOJICHCTBUE C METAIIAMHU,
HEMCETAaJJIaMU U CJIO)KHBIMHU BEIIIECTBAMU. HpI/IMeHeHI/Ie
Kucioposia. KpyroBopor Kuciopoja B Ipupo/Ie.
lemonctpanuu. [lonydenue Kuciopojia pa3iokeHueM
repMaHTaHaTa KajJus U IEPOKCHIa BOJIOPOIa.

C06I/IpaHI/Ie METOAOM BBITCCHCHUSA BO3aYyXa U BOJBI.

Pacro3naBanue kuciaopoja. I opeane Mmaraus, xenesa,
yriis, cepsl 1 pocdopa B kKuciopoe

KHACIIOPO/Ia.

Onucvlieams GU3NUECKUE U XUMUUECKHE CBOMCTRA,
MOJTydeHUE ¥ IIPUMEHEHUE KUCIIOPOa C UCTIOIB30BAHUEM
pyccKoro (POJTHOTO) SI3bIKA ¥ SI3bIKA XUMUH.
Yemanaenueams MpUaMHHO-CIIEICTBEHHBIE CBS3H MEXTY
(DU3HYECKUMU CBOMCTBAMH KHCIIOPOJIa U CIIOCO0aMU ero

coOupaHusl.

[ Iposooumv, nabaodams N ONUCHLIBAMb XUMUICCKHI

OKCIICPUMCHT I10 IMOJTYYCHHUIO, CO6I/IpaHI/II-O " pacClioO3HaBaHHIO

KHCJIOpOJa C CO6J'IIOJIGHI/I6M MpaBUJI TCXHUKHA 0e3omacHOCTH
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[IpakTuyeckas paboTal

3

[Tonydenue, coOupanue u pacro3HaBaHUE KUCIOPOAA

Pabomams ¢ n1abopaTOpHbIM  00OpyIOBaHHEM |
HarpeBaTeIbHBIMM ~ IPUOOpPaMH B COOTBETCTBUU  C
[IpaBWJIaMU TEXHUKHU 0€30I1aCHOCTH.

Buinoanams  npocteiiiine  npuémel - oOpallleHuss  C
mabopaTopHBEIM 000pYAOBaHUEM: COOHMpATh MPUOOP IS
MOJTY4eHHs Ta30B, NPOBEPATh €ro Ha TEePMETHYHOCTH H
MCTIOJIB30BATH JUIS OJTYYEHHS KUCIOPOAA.

Cobupamsb KHUCIOPOJ METOJOM BBITECHEHHS BO3IyXa M
pacnosnaeams ero.

Habnio0oams 3a CBOWCTBAMU BELIECTB U SBJICHUSIMH,

IMPOUCXOIAINMHA C BEIICCTBAMMU.

24

OKcuapl

Oxkcuapl. O0pa3oBaHUE HA3BaHUIH OKCHUIOB IO UX
dopmynam. CocraBneHue GopmMya OKCHIOB IO UX
Ha3BaHUAM. [IpeacTaBuTenn OKCUIOB: BOAA U YTIIEKUCIIBIN
ra3, HeraméHas u3Bectb. JleMoncTpanuu. Komnekmus
OKCH/JIOB

JlaGopaTopHsbiii onbIT. 12. [ToMyTHEHHE U3BECTKOBOM BOIBI

[IpU MPOITYCKAaHUH YIJIEKHCIIOTO ra3a

Bvidensimb CyILIECTBEHHBIE IPU3HAKUA OKCHJIOB.

/[asamb Ha3BaHUS OKCHUJIOB 110 UX (hopMymam.
Cocmaenams GOpPMYIbI OKCUAOB IO UX Ha3BAHUSIM.
Xapaxmepuzoeams TaKUX NpeACTaBUTENECH OKCUIOB, KaK

BOJ4, er'IeKI/ICJ'IHﬁ ra3 M Herami¢Has U3BeCTh
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JlaGopaTopHbiii onibIT. 12. [ToMyTHEHHE H3BECTKOBOW BOJIBI

IIPpH IIPOIMYCKAaHUHU YIJICKHUCJIOIO ra3a

25 |Bomopon
Bomopon B npupoze. u3nueckue U XUMUYECKHE Xapaxmepuzosams  COCTaB  MOJICKYJNIbI, (U3WYECKHE U
CBOWCTBA BOAOPO/IA, €T0 MOJIyUYCHHE U IIPUMECHEHUE. XHUMUYECKHE CBOWICTBA, MOJTyYCHHE U IPUMEHEHHE BOIOPO/Ia.
Jlemonctpanuu. [lonyueHue, coOupanue 1 pacrio3HaBaHue|Y cmanaeiueams TNPUIHMHHO-CICICTBCHHBIC CBSI3U  MEXKIY)|
Bosiopona. ['openue Bomopoa. Bzaumoerictre (Gu3nvYeckuMU  CBOMCTBaMH M cmocobamMu  coOupaHus
Bostopoia ¢ okcuaom mMeau(I1). JTabopaTopHBIii OIBIT. BOJIOPOJIa, MEKAY XUMHUYSCKUMH CBOMCTBAMH M €TO
13. INomyyeHue BOIOpOJIa B3aUMOCHCTBUEM LINHKA U [PUMCHCHHEM.
COJITHOU KUCJIOTHI [Iposooums, HabaOOamv W  ONUCHIBAMDb  XUMHUYCCKUN
HKCIICPUMEHT 10 MOJIyYEHHI0, COOUPAHUIO U PACIO3HABAHUIO
BOJIOPO/Ia C COOJIFOICHUEM MPABUII TEXHUKH 0€30MMacCHOCTH.
26 [Tonmyyenue, cobupanue 1 pacro3HaBaHHE BOIOPOJIa

[IpakTyeckas pabora

4.

Pabomams ¢ 1a0oOpaTOpHBIM  00OpyIOBaHHEM U
HarpeBaTelbHBIMU NPUOOPAMH B COOTBETCTBHHM C MpaBUIAMU
TEXHUKH O€30I1aCHOCTH.

Beinonnsams ~ TpoCTEHIIME  HpUEeMbl  oOpalieHust ¢
abopaTOpHBIM  00OPYZOBaHUEM: cOOMpaTh NPUOOpP  JUIs
MOJIydeHUs Ta30B, IPOBEPSATh €ro Ha TIePMETHYHOCTh H

HCII0JIb30BAaTh JIA TOJIYUYCHUA BOAOPOAA.

Cobupams BOJOPOJ METOJIOM BBITECHEHHS BO3yXa U
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pacnosznasams €ro.

\Habnrooams 3a CBOMCTBAMH BEIIECTB M SIBJICHUIMH,
MTPOUCXOISAIIMMU C BEIICCTBAMHU.

Onucvieams ~ XUMUYECKUA  DKCIEPUMEHT C  TOMOIIBIO
€CTECTBEHHOTO (PyCCKOTO WJIM POJHOT0) f3bIKa U S3bIKa
XAMHUU.

Cocmasnams  OTYET TO  pe3yabTaTaM  IPOBEICHHOIO

OKCIICPUMCHTA

27

KucaoThl

KI/ICJ'IOTBI, HX COCTaB M KJ'IaCCI/I(I)I/IKaI_[I/ISI. I/IHI[I/IKaTOpLI.

CBOMCTBA U IPUMEHEHUE

JlemoHcTpannu. Komieknus MUHEPaIbHBIX KUCIIOT.
[IpaBuio paz0aBieHus cepoit KucioTsl. JlJabopaTopHsIii
OIIBIT.

14. Pacno3HaBaHHE KUCIOT HHAUKATOpaMHU.

Ta6J'II/II_[a pacTBOPUMOCTH. ConsHas u CCpHAad KHUCJOTHI, ux|\Pacno3rnasams KUCIOTHI C IOMOIIBIO HHIAUKATOPOB.

Ananuzupoeams COCTaB KUCIOT.

Xapaxmepuzoeams NpeiCTaBUTENEH KUCIOT: CONSHYIO U
CEPHYIO.

Ymemv xapaxkTepuzoBaTh PpacTBOPUMOCTb COEIWHEHUH C
[TOMOILBIO TaOJIHIIBI pACTBOPUMOCTH.

Yemanasnueams  TpUYMHHO-CIIENCTBEHHBIE CBSI3H  MEXKIY)|
CBOWMCTBAMH COJITHOW M CEpHOM KHUCIOT W OOJIACTSMM HUX
[PUMEHEHHUS.

Oco3nasams HEOOXOIUMOCTH COOJIIOJCHHS TPaBUI TEXHUKU

0e30macHOCTH MpU paboTe ¢ KUCITOTaMHU.
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28  |Conu .
Counn, ux cocTaB U Ha3BaHUA. PacTBOpUMOCTh cosell B Xapakmepuzosamwb cONU KaK IPOAYKTHI 3aMEIIEHUS BOJAOPO/Ia
Bozie. [IpencraBurenu coneil: XI0pu HaTpus, KapOOHAT B KUCIIOTE HA METALI.
HaTpusl, hochar Kaibuus. 3anucvieams GOpPMYIBI COJIEH 1O BaJIEHTHOCTH.
Jlemonctpanuu. Komnekuust coneit. Tabauna Haszvieams conu 110 GopMyiaM.
PaCTBOPMMOCTH OCHOBAHUM, KMCJIOT U COJIEH B BOZIE ‘Hcnonvzoeams TaOIUIy paCTBOPUMOCTH JJI XapaKTEPUCTHKHU
CBOICTB COJIEH.
[ Ipogooums pacuéTsl 0 GopMysam conei
29 |KosnnyecTBo [TocrosinHas ABoranpo. KonuuectBo BemectBa. Monb.  [(O6vsacHAmMb, 4TO TAKOE KOJIMYECTBO BELLIECTBA, MOJIb,
BEIIECTBA
[OCTOSIHHAsi ABOraJpo, MOJISIpHasi Macca.
MoisipHas macca. KpaTHble eJUHULIBI U3MEPEHUs .
Pewamy 3a1aum ¢ UCIIOJIB30BAHUEM MOHATUI «KOJIMYECTBO
KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KMJIOMOJIb,
BEIIIECTBA», «MOJIIPHAs Maccay, «IIOCTOsIHHas: ABOrajpo
MUJUIIMOJIIpPHAs. M KWJIOMOJISIPHAsl MacChl BEILIECTBA.
PacyeTsl ¢ HCITOJIB30BAHUEM MOHATHH «KOJINYECTBO
BELIECTBA», «MOJISIPHAs Maccay, «IIOCTOSIHHAasE ABOTapo».
JlemoHcTpanuu. HekoTopsle MeTasuibl, HEMETaIbl U
COETMHEHMS KOJIMYECTBOM BellecTBa B | MOJIb
31 |MonspHblif 00beM 3akoH ABoraJipo. MosnsipHbIil 00beM ra3000pa3HbIX Ob6vsacuams, 4TO TaKOE MOJISIPHBINA 00bEM Ta30B,

ra3000pa3HbIX
BCIIICCTB

BCILICCTB. OrtHocuTeNnbHas II0THOCTh OJJHOI'o rasa 110

npyromy.

KpaTHI)Ie CAWHUIBI USMEPCHUA — MI/IJ'IJ'II/IMOJ'ISIPHI)If/i n

KIJIOMOJISIPHBIA 00beMBI Ta3000pa3HbBIX BEIIECTB.

HOPMAJIbHBIC YCIIOBUS.

\Pewamo 3aa4u C HCIIOJIb30BaHHUEM MOHATHH «KOJIMYECTBO

BEIIIECTBA», «MOJISIPHASI Macca», «MOJIAPHBIH O00BEM Ta3oBy,

«IMOCTOSTHHAST ABOTAAPO».




50

Pacu€Tel ¢ HCHONB30BaHHEM IOHATUH «KOJIUYECTBO

BCIICCTBA», «MOJIApHasd Maccay, «MOJ'I?IpHBIfI 00BeM

ra3oB», «IIOCTOSIHHAsT ABOTaIpO».
Mounens o0beMa

HGMOHCTpaHI/II/I . MOJISIPHOT'O

1"8.3006p213HHX BCIICCTB

32-33 [Pacuérsl O PacdeTsl ¢ UCIIOIb30BAaHUEM TIOHSATHI «KOJIHYECTBO Xapakmepuz06amb KOTMYECTBEHHYIO CTOPOHY]
XUMHAYECKUM BEIIECTBAY, «MOJISIPHASI Maccay, «MOJIIPHBIH 00beM XUMHAYECKHX O0BEKTOB H ITPOIIECCOB.
YpaBHCHHSIM ra3oBy», «YUCIIO ABOTAIPO» Pewamw 3amaun ¢ UCNIOIB30BaHUEM TIOHSATHIA
«KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBIN
00BEM Ta30BY», «IIOCTOSTHHAST ABOTAPO»
34 Boga. OcHOoBaHUs ['uapocdepa. KpyroBopoT BojbI B Ipupo/ie. ObvscHAMb, UTO TAKOE «OCHOBAHUS, «IIETOUNY,

dusnueckue U XUMHUUECKUE CBOMCTBA BOJLI:

B3aUMOJICHICTBUE C OKCUAAMM.
OcHoBaHus, ux cocTaB. PacTBOpUMOCTh OCHOBaHUI B
BOJI€. [I3MEHEHNE OKpAacKu MHAMKATOPOB B IIEJIOYHON

cpene. [IpeacraBurenu menovei: rTMAPOKCUIBI HATPUS,
KaJTusl U KaJIbLIUs.

JlemoncTparuu. Kosaekius ocCHOBaHUM.
JlaGopaTopHsbie onbIT. 15. I3MeHeHne okpacku

VHIUKATOPOB B IIEJIOYHOU Cpelie.

«KaueCTBEHHAs PEeaKIUs», «UHIUKATOP.
Knaccugpuyuposamv ocHOBaHMS IO PACTBOPUMOCTH B BOJIE.

Onpedensamsb TPUHAMIISKHOCTH HEOPTAaHMYECKUX BEIIECTB K
KJIacCy OCHOBaHHMi1 o popmyie.

Xapaxmepuzosams CBOMCTBA OTJAEIbHBIX TPEACTABUTENCH
OCHOBAHUMU.

Hcnonvzosams TabnuIly paCTBOPUMOCTH ISl ONIPEIECTICHUS
PacTBOPUMOCTH OCHOBAHHIA.
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35 PacTBOpBI. PactBopuTes M pacTBOpEHHOE BEIIECTBO. PacTBOpEI. ObvscHAmMb, 9TO TAKOE «MACCOBAsH JI0JIsI PACTBOPEHHOTO
MaccoBast qoJiist PactBopenue. 'mapatel. MaccoBas gons BEIIIECTBAY.
PacTBOPEHHOTO pacTBOPEHHOTO BelecTBa. Pacy€Thl, CBSI3aHHBIC C Yemanasnuseams ananorun ¢ 00bEMHOI 10JIE€H
BEIIIECTBA HCIIOJIb30BAHUEM ITOHSITHS «MaccoBas JOJIS KOMIIOHEHTOB ra30BOI cMeCH
PAcCTBOPEHHOTO BEIIECTBAY. \Pewtams 3a1a4i ¢ HCHOJIB30BAaHUEM ITOHSITHH «MaccoBast
JlaGopaTopHbIit onbIT. 16. O3HaKOMIICHHE C 0JIA DJIEMEHTA B BEIIECTBEY, «MAaccoBas 0
rpenaparamMu JOMalTHed Wi MKOJbHON anTeuKy - [PACTBOPEHHOTO BEIIECTBAY», «OOBEMHASI 1OJISI
pacTBOpaMH MEPOKCHIA BOJIOPOA, CITUPTOBOM ra3000pa3HOTo BEIIECTBAY
HAaCTONKH MOJIa ¥ HAIIATBIPHOTO CITHPTA
36 [IpakTrueckas [IpuroroBieHrne PaCTBOPOB COJICH C UX 3aJJaHHOM \Pabomamu ¢ 1a00paTOPHBIM 000PYTOBAHUEM U
paborta 5 MacCOBOM JoJei

HarpeBaTeIbHBIMU PUOOpPaMHU B COOTBETCTBUHU C ITpaBUIIaMU
TEXHUKU O€30I1aCHOCTH.
Bvinoansms MpoCcTeNIINe IpUeMbl 0OpaIeHus ¢

J'Ia60paTOpHLIM 060py,HOBaHI/IeMI C MCPHBIM TUIUHAPOM, C
BCCaMU.

\Habnrooams 3a CBOMCTBAMH BEILIECTB M SIBJICHUSIMHU,
HpOI/ICXOJISH_[II/IMI/I C BCUICCTBAMU.

Onucwviéams SKCIIEPUMEHT € TIOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO HMJIH POJTHOTO) SI3bIKA | s13bIKa XUMuH. Cocmaegnsimo

OTYETHI IO pe3yJIbTaTaM IIPOBEJACHHOIO KCIIEPUMEHTA
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I 'omosums PpacTBOPbl C OIPEICICHHOW MAacCOBOM J0Jiei

PaCTBOPECHHOT'O BEHICCTBA

HOMaH_IHI/Iﬁ BBIpaH_II/IBaHI/IC KPpHUCTAJIJIOB aJTIOMOKAJIMEBBIX KBACIIOB HJIN

OKCIICPUMCHT 2 MCHOI'O KYIIOpOCa

\Boinosinsame 0€301aCHBIE B JOMAallTHUX YCJIOBHAX
OKCIICPUMCHTBI, IIPOBOJAUTDH Ha6J'IIO)IeHI/I${ 3a pOCTOM
KpUCTAJLJIIOB.

Ogopmnsams OTUET O MIPOJECIAHHON pabOTE ¢ UCIIOIB30BaHNEM

PYCCKOT'O A3bIKA U A3bIKd XUMHU

37 O06o001IeHre U cucTeMaTU3aIs 3HaHUH 110 TeMe «BakHeHIe npecTaBUTeNIn HeOpraHnYeCcKuX BemecTB. KoandecTBEHHBIE OTHOIIICHUS B
XUMHAK
38  [KontponpHas pabota o Teme «BakHel1me npeacTaBUuTeIN HeOpraHM4ecKux BeriecTB. KonnuecTBeHHbIE OTHOIICHUS B XUMHUI)
OcHoBHBIE KJIacchl Heopranudeckux coeannenuit (10 u)
39 .
OKCHIBL: O0o0menue cBeneHNt 00 OKCHIaX, MX KIACCUPUKALUMU,|Q0bsiCHAMb, 4YTO TaKoe HECOJIeoOpa3yIolie  OKCHJIBI,
KiacCupUKaLIUS WHa3BaHUAX U cBoiicTBax. CrocoObl MONTydeHHs OKCUAOB|COJIE00PA3yIOINE OKCHJIbI, OCHOBHBIE OKCHJIBI, KHCIIOTHBIE
CBOMCTBa JlaGopaTopHBIE OTIBITHI. OKCH/IBI.
17.B3aumopeiicTBre OKCHa KaJbIHs C BOJIOM. Xapaxmepuzoeamo obuue XUMHYECKHE CBOICTBA]

18.TTomyTHEHHE H3BECTKOBOM BOIBI

coneoOpa3yIuXx OKCUJIOB (KHUCIOTHBIX H  OCHOBHBIX)
Cocmaenams ypaBHEHHsS pEaKIUH C Y4acTHEM OKCHJIOB.
Habnooams U onucvléams peaklMd C y4acTHEM OKCHIOB C
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA W

sI3bIKaA XUMUH.
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Hpoeo()umb OIIBITHI, IIOATBECPKAAOIINEC XUMUYCCKHUE CBOMCTBA

OKCHUJIOB C CO6J'II-OI[CHI/I€M IMpaBUJI TEXHUKHU 0e30macHOCTH

40 OcHoBaHuU4: OcHoBanusl, ux kinaccudukanus, Ha3BaHus U cBoiicTBa.  |Cocmasnams ypaBHEHUS PEeaKIMi ¢ y4aCTHEM OCHOBAHHM.
Kiaccuukanus u (BzaumoselicTBue ¢ KUCIOTaMU, KUCIIOTHBIMU OKcUaMu  [Habto0ams 1 onucvléams peakiuy ¢ y4acTUEM KHUCIIOT C
CBOICTBa 1 consiMu. Pa3ioxeHne HepacTBOPUMBIX OCHOBAHHIA. MOMOIIBIO ECTECTBEHHOT'O (PYCCKOTO UM POJIHOTO) SI3bIKA U

Crioco0bl TOTy4eHUs] OCHOBAHHIA. SI3bIKA XMMUH.

JlaGopatopHble onbIThI. 19. Peakius HeHTpaau3amnum. [ Ipo60O0umb OTBITHI, TOATBEPIKAAIOIINE XUMUICCKHIE
20. [Tonyuenue runpoxcuna meau(Il) u ero CBOMCTBAa OCHOBAHUM, C COOJIIO/ICHUEM MPABUIT TEXHUKHU
B3anMOo/ieiicTBHE ¢ KUCI0TOM. 21. Pa3noxenue 0e30macHOCTH

runpokcuaa meau(Il) npu HarpeBanum.

41-42 Kucnotsl: Kucnotsl, ux kiaccudukanus u Ha3Banus. OOmue Xapaxmepuzoeams 00IIME XUMHUUECKUE CBOICTBA KUCIIOT
Kiaccuukanus U [XUMUYECKHE CBOMCTBA KUCIOT. B3anmonelictBue Cocmasnsims ypaBHEHUS peaKIMi ¢ yYaCTHEM KHUCIIOT.
CBOICTBa KHCIIOT ¢ METaJUIaMH. DJIEKTPOXUMHUUECKHM psif \Habniooams 1 onucviéams peakliuy ¢ y4aCTUEM KHUCIIOT C

HaNpsOKEHU METAITOB. B3anmoaencTBre KUCIOT C
OKCHIAaMU METaJUI0B. B3auMoielicTBrE KUCIIOT C
OCHOBaHUSIMU — pPEAKIUs HEUTpan3aliu.

BzaumoseiicTBue KUCIOT ¢ coyisiMu. [lonydenue

OECKHCIOPOAHBIX U KHCIOPOCOACPIKAIIMX KUCIIOT.
JIaGopatopHble onbITHL. 22. B3aumoeiicTBue KUCIoT ¢

MeTajIaMHu. 23. BzaumoneiicTBHE KUCIOT ¢ COJISIMU

MOMOII[BIO €ECTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U
SI3BIKA XMMUH.

Hpoeodumb OIIBITBI, TOATBCPIKAAOINUEC XUMHUYCCKUC

CBOICTBA KUCIIOT, C COOTIOCHHEM MTPaBUII TEXHUKH
0€30I1aCHOCTH
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43-44 Comnu: Conu, ux knaccudukanus u cBoiictsa. Bzaumopeiicteue |Pa3zinnyarh NOHATUS «CPEIHHUE COJINY», KKUCIBIE COTN»,
KiaccupuKanus u coJieil ¢ MeTajiaMu, OCOOEHHOCTH 3TUX PEaKIUH. «OCHOBHBIE COJIH.
CBOICTBA B3anmoeiicTBue cosneli ¢ consimu. JIabopaTopHbIe ONBITHL. [ XapaKTeprU30BaTh OOIIME XUMUUECKUE CBOMCTBA COJICH.
24. O3HaKOMJICHHE C KOJUICKIIMEH coJiei. 25. Cocmasname ypaBHEHUS PEAKIIUN C YHaCTUEM COJICH.
BiaumopeiictBue cynbdara meau(Il) c sxenezom. 26. Habniodams 1 onucviéams peakliiy ¢ y9aCTUEM COJIeH C
BsaumoeiicTBue coneii ¢ consMu. MOMOIIBIO €ECTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U
SI3bIKA XUMUH.
/Ip06oOums ONBITH, MOATBEPKAAIOIINE XUMUYECKUE CBONCTBA
coJieit ¢ cOOI0IEHUEM MPABUJI TEXHUKU O€30MMaCHOCTH
45 ['eHeTnueckas cBsi3b |l 'eHeTUUYECKUe psAJibl MeTaJlJIa U HEMETaIa. Xapaxmepu3zoeamb TOHATUE «TE€HETUYECKHUU PAI».
MEXy Kiaccamu ['eHeTHUecKast CBSI3b MEXKY KIIACCAMHU HEOPTaHUYECKUX  |Mantocmpuposams T€HETUYECKYIO B3aUMOCBSI3b MEKIY
HEOPraHUYeCKUX BEILIECTB. BEILECTBAMM:
BeHeCTs JlaGoparopHble onbIThI. 27. 'eHeTHYecKas cBsI3b Ha [IPOCTOE BELIECTBO — OKCHUJ — FHUAPOKCU — COJIb.
puMepe COeTMHEHUN MeTn 3anucvleams ypaBHEHUS PEaKINil, COOTBETCTBYIOIINX
[OCJIE/I0BATEIBbHOCTH («LEMOYKE») MPEBPAIICHUI
HEOPraHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB.
46 PelieHre skciepuMeHTaNIbHBIX 3aa4

[IpakTuyeckas pabora

6

Ymemsv oOpamatbcs ¢ 71a00OpaTOpHBIM OOOpPYIOBAHHEM U

HarpeBaTCJIbHBIMU an6opaMH B COOTBETCTBUM C IIpaBUIaMH|

TEXHUKHA O0€30IIaCHOCTH.
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\Pacno3nasams HEKOTOPHIE aHUOHBI U KATHOHBI.

\Habnrwooams CBOWCTBA AJEKTPOJUTOB W IMPOUCXOJANIUX C
HUMH SIBJICHUM.

\Habarwooams 1 onucviéams peaKIMK ¢ Y9aCTHEM dJIEKTPOJIUTOB
C MTOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U
SI3BIKA XMMUH.

@opmynuposams BBIBOABI IO pe3ylbTaTaM IPOBEICHHOIO

OKCIICPUMCHTA

O606H_[6HI/IG U CUCTCMaTn3anus 3HaHuM 110 TeMe «OCHOBHBIE KJIACCHI HCOPIraHUYCCKUX COCIMHECHUI

KOHTpOHLHaﬂ pa60Ta 1o Teme «OCHOBHBIE KIIACCHI HEOpPTaHNYCCKUX COE€UHEHUI

[lepnonnueckuiizakon u [lepuoanueckas cucrema xumuueckux 3nemeHToB Jl. . MenneneeBa u ctpoenue atoma (8 )

EcTecTBeHHbIE EcTecTBeHHbBIE CEMENCTBA XUMUUYECKHUX JIEMEHTOB: ObvscHAmb TPU3HAKH, TTO3BOJISIONINE O0BEANHSTH TPYIIIIBI
cemeincTBa [IEJI0YHBIE U IET0YHO3EMENbHbBIE METAIIbI, TAJIOTE€HbI,  [XUMUYECKUX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
XUMHUYECKUX nHepTHBIE (OaropoiHbie) ra3sl. AMGOTEPHOCTS. \Packpvléamb XUMUYECKHH CMBICI (3TUMOJIOTHIO) HA3BaHUMA
3JIEMEHTOB. AMdoTepHbIE OKCHIIBI U THAPOKCHABI. KoMIekcHbIe €CTECTBEHHBIX CEMENCTB
AMDOTEpHOCTD COJIH. Apaymenmuposams OTHOCUTEIBHOCTh HA3BAHUS «MHEPTHBIE
JlaGoparopHbie onbIThL. 28. [Tomyuenue ra3bi»
aM($OTEepHOTO TUAPOKCUIA U UCCIICIOBAHHE €r0 ObvsicHAmMb, 4TO TaKoe «aM(pOTEPHBIE COSTUHEHUS.
CBOWCTB. Habarwooams v onucvieams PeaKuii MKy BEIIECTBAMHU C
MOMOIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U S3bIKA XMMHH.
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\Xapakmepu3oeams  IBONCTBEHHBIM  XapakTepe CBOMCTB
aM(pOTEPHBIX OKCHJIOB U TUAPOKCHUIIOB.

[Ipo6oOums ONBITHI TO TOJYYCHHUI0 U MOATBEP>KICHHUIO
XMMHUYECKHUX CBOMCTB aM(OTEPHBIX OKCUIOB U TUAPOKCUIOB C

COGJ’IIOI[CHI/IGM IIpaBUJI TCXHUKHU 0€30IaCHOCTH.

50 OTtkpbITHE Otkpertue J[. . Menaeneessim [lepuoanueckoro \Paznuyams eCTECTBEHHYIO U UCKYCCTBEHHYIO
JI. 1. MenneneeBsIM [3aKOHA U co3aaHue uM [leproandeckoit cucTeMbl KJ1acCHU(UKaIUU.
[leproanueckoro XUMHUYECKHUX 3JIEMEHTOB. Apeymenmuposams otHecenue [lepruoauyeckoro 3aKkoHa K
3aKOHA JlemoHcTpanuu. Paznuanbie popmbl TabIUIL €CTECTBCHHOU KJIacCH(PHUKAIIH.
[epUOINYECKON cUCTeMbl. MoIeTMpoBaHNe IMoodenuposams XuMU4eCcKre 3aKOHOMEPHOCTH C
noctpoeHus [lepruoauueckoi cucTeMbl BBHI/IETICHHEM CYIIECTBEHHBIX XapaKTePUCTHK 00BEKTa U
J1. 1. Menneneena .
MpE/ICTaBJICHUEM WX B MPOCTPAHCTBEHHO-TpadUUECKOU HIIH|
3HaKOBO-CUMBOJIMUECKON (hopme
51 OcHoBHbIE CBeIeHUs |ATOMBI Kak (popMa CYIIECTBOBAHUS XUMHUECKUX ObvscHAMb, 4TO TAKOE «IIPOTOHY, KHEUTPOH,

O CTPOCHHUH aTOMOB.

hieMeHTOB. OCHOBHBIE CBCACHUA O CTPOCHUH aTOMOB.

I[OKaSaTCJ'IBCTBa CJIOKHOCTH CTPOCHHUSA aTOMOB. OnbIThI

Pe3epdopnaa. [lnanerapHas MOJeIb CTPOSHUS aToMa.
CocraB aTOMHBIX s/1ep: TPOTOHBI, HEUTPOHBI.

OtHocuUTeNnbHAs aTOMHas Macca. B3anMoCBI3b MTOHATHM

«(IIPOTOHY, ((HCﬁTpOH», «OTHOCHUTCJIbHasA aTOMHas1

(QJICKTPOH», «XUMHUYECKUN QJICMCHT», «MaCCOBOH YHCIIO».

Onucvieamow CTPOCHHUC A/Ipa aTOMaA UCIIOJIb3Yys

[leproIMUecKyr0 CUCTEMY XUMUYECKUX DJIEMEHTOB
J1. 1. MeHpeneeBa.

THonyuams MHGOPMAIUIO TIO XUMHH U3 PA3TUYHBIX

HCTOYHUKOB, aHAIU3UpO6antb e€.
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Macca».

HemoncTpauuu. Mojenn aToMOB XUMUYECKUX

SJIEMEHTOB
52 . .
Crpoenue Mukpomup.  OnexktpoHbl.  CrpoeHue  3IeKTpOHHBIX| OOwsACHAMb, YTO TAKOE IEKTPOHHBIN CION WK
DICKTPOHHBIX YPOBHEHypOBHEH aTOMOB XHMHUYeCKHX dieMeHToB No 1—20.pHepreTHyecKuil ypoBeHb.
aTOMOB XMMHMYECKHUX ([IoHATHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE. Cocmasnsaims CXeMBbI paCIPEEICHNS JIEKTPOHOB 110
hsieMeHTOB Ne«Nel-20 HIIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOIN 000JI0UKe
B Tabmume /1. U.
Menneneena.
53 [leproauueckuii . .
30TOMBI. dusnyeckuit CMBICTT CUMBOJIMKH|Packpbiéamy  (GU3NYECKUN CMBICI: TOPSIKOBOTO HOMEpaA
3aKOH [lepuonnueckoil cucrembl. CoBpeMeHHast (pOpMyINPOBKAXMMUYECKOTO 3JIEMEHTa, HOMepa Iepuoia U HoMepa rpyIIibl.
[lepuonnueckoro 3akoHa. Mi3aMeHeHUs CBOMCTB 251eMeHTOB|O0bACHAMb 3aKOHOMEPHOCTH HM3MEHEHHUS] METAJUIMYECKUX U
/1. 1. MenneneeBa u
B IIEpUOJAaxX M TpyINnax Kak KIMSI  CTPOEHUAHEMETAIUIMYECKUX CBOWCTB XMMHMUYECKHX JJIEMEHTOB M UX
CTpPOEHHE aTomMa PHO pyn (bynKn p
HJIEKTPOHHBIX 000JI0UEK aTOMOB COEIMHEHUH B IIEpUOJIaX U Ipynmax
54-55
XapakTepucTuka XapakTepHucTHKa 3J1€MEHTa-MeTalljla U dJIEMEHTa- Xapaxmepuzoeams XUMUYECKUE 3JEMEHTHI 1—3-r0 nepuoJ1oB
XUMHYECKOTO HeMeTaJlja 110 UX MoJIokeHUIo B [leproaudeckoli cucTeMe o UX MojioXkeHHo B Ileproanueckoil cucreMe XMMHUYECKUX

DJICMCHTA Ha

OCHOBAaHHUU €TI0

TIOJIOXKCHUSA B

XUMHYecKHuX 3neMeHToB [l. 1. MeHaeneena.
JlemoHcTpanuu. Mojenu aToMOB 35ieMeHTOB 1—3-10

[EpUOJIOB

[IOCPEICTBOM YPaBHEHUH PEAKLUN

hinemeHToB J[. . MengaeneeBa. Apeymenmuposams CBOMCTBA

OKCHUIOB U THAPOKCUIAOB MECTAJIJIOB 1 HCMCTAJIJIOB
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[lepuoauueckoit
cucreMe

56  [3naueHue CooOuienust yqauuxcs o KU3HH, HAyYHOU U Onpeoenamp NCTOYHUKUA XUMHUYECKON HHPOpMAIIH
[lepuoanueckoro obmecTBeHHOU nestenbHocTH [. Y. MenaeneeBa [ lonyuams HEOOXOIUMYIO HH(POPMALIUIO U3 PA3TUIHBIX
3aKOHA U «Ilepuoguyeckomy 3aKOHY HE I'PO3UT pa3pyLIEHUE, a MCTOYHUKOB, AHAIU3UPOBAMb €€, 0popmasims
[lepuoanueckoit TOJIBKO Pa3BUTHUE U HAJCTPONKU 00CIIAIOTCSI H(OPMALIMOHHBIN TPOAYKT, NPE3eHmMOo8amy €ro, 86ecmu
CHUCTEMBI HAay4HYIO TUCKYCCHUIO, OMCMAaueams CBOI TOUKY 3PCHHS
XUMUYECKUX WIH KOppeKmuposams €€
hiemenToB . W.
Meneneena

Xumudeckas cBsizb. OKHCITUTENBHO-BOCCTAHOBUTENbHBIE peakiuu (8 )
57  |Nonnas Honnast xumudeckas cBsi3b. MloHbI, 00pa3oBaHHBIE ObvscHAMb, 4TO TAKOE HOHHAS CBSI3b, HOHBI.

XHUMHUYCCKas CBA3b

aToMaMH METa/IJIOB M HeMeTalllioB. CXeMbl 06paSOBaHI/I$I

MOHHOM CBSI3M JIJIs1 OMHAPHBIX coeuHeHn. FloHHbIE
KpUCTAITNYECKHE PEIIETKH U (PU3UUYECKUE CBOMCTBA

BCIICCTB C 3TUM THUIIOM peIJ_IéTOK. IlonsTue o

(dbopMyIbHON eTUHMIIE BEIIECTBA.
JlemoHcTpanuuu. BuneodparmenTs! u cnaiiasl «MonHas

XHUMHUYCCKaA CBA3b). KOJ'IJ'ICKI_II/I}I BEILIECTB C HOHHOM

XHUMHUYECKOM CBA3bI0. MOJeIN HOHHBIX

Xapakxmepuzoeams MEXaHU3M 00pa30BaHNsI HOHHOMU CBSI3U.

Cocmaenams cxemMbl 00pa30BaHUs HOHHOH CBS3H.
Ucnonvzoeams 3HaKOBOE MojienupoBanue. Onpeodenims

TUTT XUMUYECKOU CBsI3U O (hOpMyIie BEIecTBa.

[ Ipuooums pUMEpPHI BEIIECTB C HIOHHOMW CBA3BIO.
Yemanasenueams npuaMHHO-CIEACTBEHHBIE CBSA3U MEXY

COCTABOM BEIIECTBA U BUJIOM XHUMUYECKOM CBA3U, MCIKAY

MOHHOM CBSI3bIO0 U KPpUCTATINIMICCKHUM CTPOCHUEM BCIICCTBA,
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KpUCTAIJIIMYCCKUX peH_IéTOK.

(bu3nyecKUMHU CBOMCTBAMHU

58 [KoBanenTtHas KoBaneHTHast XuMH4ecKast CBsI3b. JJIEKTPOHHbBIE U O0vsicHAMb, YTO TAKOE KOBAJIEHTHAS CBSI3b, BaJICHTHOCTD.
XUMUYECKasl CBSI3b CTpyKTypHBIe hopmybl. KoBaneHTHas HENosIpHAS Cocmaenams cxemMbl 00pa30BaHUs KOBAJIEHTHON
cBs3b. CxeMbl 00pa30BaHusl KOBAJICHTHOM CBSI3U AJIs HEMOJIIPHON XMMHUYECKOI CBSI3U.
OMHAPHBIX cOeqUHEHMH. MoNeKylIsapHbIe U aTOMHBIE \Hcnonv3o6ams 3HAKOBOE MOJEITUPOBAHUE.
KpUCTANTNYECKHE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM  |Onpedeisims TUIl XUMUUECKOH CBSI3U 10 popmyrie
TUTIOM PEIIETOK. BEIIIECTBA.
JlemoHcTpanuu. BuneodparMeHThI 1 cai bt [ Ipusooums TIpUMEPHI BEIIECTB C KOBAJICHTHOU CBSI3bIO.
«KoBaneHnTHas xumudeckas cBsi3b». Komekius Yemanasnueams npuYMHHO-CIIEICTBEHHBIE CBSA3H MEXAY
BELIECTB MOJIEKYJISPHOIO U aTOMHOT'O CTPOEHHSI. COCTaBOM BEIIECTBA U BUJIOM XUMHYECKOU CBSI3U, MEXKIY
Mopenu MONEKYJISIPHBIX U aTOMHBIX KPUCTAIUTMYECKUX  [KOBAJIEHTHOM CBS3BIO U KPUCTAJUIMUECKUM CTPOECHHUEM
PEIIETOK. BEIIECTBA, MKy KPUCTAITNYECKUM CTPOCHUEM BEIIECTBA
1 ero (pU3NYEeCKUMH CBOMCTBAMU
59 [KoBaneHTHas DNEeKTPOOTPUIIATETLHOCTB. Psif ObvscHAmMb, UTO TAKOE KOBAJICHTHAS TOJISIPHAS CBSI3b,
MoJIsIpHAst AJIEKTpoOTpHULIaTeNbHOCTU. KOBalleHTHAsI mossipHast HIIEKTPOOTPHUIIATETILHOCTh, BO3TOHKA WM CYOIMMAIusl.

XHUMHUYCCKasa CBA3b

XHUMHUYCCKasa CBA3b. I[I/IHOJ'IL. CxeMsbl O6p3.30BaHI/I$I
KOBaJICHTHOM I'IOJBIpHOfI CBA3U HJIA 6I/IHapHLIX

COEeIMHEHUI. MOJEKyJIsSIpHBIE U aTOMHBIE

KPUCTAJUIMYECKUE PEIIETKH, CBOMCTBA BEMIECTB C 3TUM

TUIIOM PELIETOK.

Cocmasnsims cxeMbl 00pa30BaHUs KOBAJCHTHOMN MOJSIPHOM
XUMHUYECKON CBSI3U.

Hcnonv306amb 3HAKOBOE MOACIINPOBAHHUC.

Xapakmepuzosamb MeXaHU3M 00pa30BaHUs MOISPHOI

KOBAJICHTHOM CBS3U.

MCXKAY KPHUCTAINIMYECKUM CTPOCHHEM BC€IIECTBA M €TI0
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HGMOHCTpaHI/II/I. MOI[GJ'II/I MOJICKYJSIPHBIX W ATOMHBIX

KpUCTAIJIIMYCCKUX peH_IéTOK

Onpeoenamp TUT XUMUYECKOU CBSI3U 1O (hOpMyJie BElIeCcTBa.

[ Ipusooums TIpUMEPHI BEIICCTB C KOBAJICHTHOW IMOJISPHOU
CBSI3bIO.

Yemanasnueams  TpUYMHHO-CIIECTBEHHBIE CBSI3H  MEXKIY)|
COCTaBOM BEIIECTBA M BHJIOM XHUMHUYECKOW CBSI3U, MEXKIY]|
KOBAJCHTHOM CBA3BI0 U KPUCTAIMYECKHM CTPOCHHUEM
BEIIECTBA, MEXKIY KPUCTANIMYECKUM CTPOCHHEM BEIIECTBA U
ero GU3NYECKUMU CBOMCTBAMHU.

Cocmasnams ~ QopMynbl  OMHAPHBIX  COEAMHEHUH  TIO
BaJICHTHOCTH M HAXOOUMb BAJICHTHOCTU DJIEMEHTOB II0
dbopmyse OMHAPHOTO COETMHEHUSI.

\Hcnonvzosams MaTepraaibHOC MOACITIUPOBAHUEC

60

MeTtanueckas

XHUMHUYCCKas CBA3b

MeTtannnueckas XuMU4YecKas CBSI3b U MeTaIn4ecKas

KpUCTAJNINYCCKasA peméTKa. CBoiicTBa B€HICCTB C OTUM
THUIIOM peI_HéTOK. Enunas npupoaa XuMH4YCCKUX

CBSI3EN.

JlemoHcTpanuu. BuneodparMeHThl v caaiabt
«Merannnueckas XuMudeckas cBsi3by. Komekus

«MeTamibl U CIJIaBbI».

JlaGopaTopHbie onbIThI. 29. M3roToBnenne Moaenu,

06’b}lCH}ZI’I1b, YTO TaKOC MCTAINIIMYCCKaA CBA3b.

Cocmasnsims cXxeMbl 00pa30BaHUS METATLTUYECKON
XUMHUYECKON CBSI3U.

\Hcnonv306amsb 3HAKOBOE MOZACIINPOBAHUC.

Xapakmepusoeamb MCXaHHU3M 06pa3OBaHI/I$I
METAJIMYECKOM CBS3U.

Onpedenamp TN XUMUYECKOH CBSI3H 110 (popmyiie

BCIIICCTBA.
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WTIOCTPUPYIOIIECH CBOMCTBA METAJIIMYECKOM CBA3U

[ Ipusooums TpUMEpHl BEIIECTB C METAJUIMYECKOH CBS3BIO.
Yemanasnueams  NpUYMHHO-CIIENCTBEHHBIE CBSI3HM  MEXKIY)|
COCTaBOM BEIIECTBA M BHJIOM XHMHUYECKOW CBSI3U, MEXIY]|
METAJINYECKONH CBSI3bI0 M KPUCTAIIMYECKHM CTPOCHHEM
BEIIECTBA, MEXKIY KPUCTANIMYECKUM CTPOCHHEM BEIIECTBA U

cro (bl/ISI/I‘IeCKI/IMI/I CBOMCTBaMM.

\Hcnonvzosamo MaTCpUaJIbHOC MOACIMPOBAHHUC

61 |Crenenb okucnenus |CreneHb okuciieHus. CpaBHEHUE CTEIIEHH OKUCIICHUS U ObwsicHsamb, YTO TAKOE «CTEIEHDb OKHUCIIEHU,
BaJICHTHOCTH. [IpaBuia pacuéra cTeIeHEeH OKUCICHHS «BaJIEHTHOCTB Y.
o ¢hopMysnaM XUMHUYECKUX COSTUHEHUN .
Cocmasnsims GOpMyITbI OWHAPHBIX COCTUHEHUH Ha OCHOBE
00I1IETO CITOCO00a NX Ha3BaHUH.
CpasHusamsb BaJICHTHOCTD U CTETICHb OKUCIICHUSI.
\Paccuumvleams CTENIEHU OKUCIICHUS TI0 (hopMyIIaMm
XUMHUYECKHUX COEIUHEHUI
62 |OxuciurensHo- OKHCIUTETEHO-BOCCTAHOBHTEIBHBIC PEAKITHH. Ob6vsicHsamp, 9TO TAKOE OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIE
BOCCTaHOBUTEIbHBIC |OnpenenecHue cTereHed OKUCICHUS IS DJIEMEHTOB, peaKIMK, OKHCIIUTEh, BOCCTAHOBUTEIb, OKHCIICHHUE,
peaknun 00pa3yroIIKX BEIIeCTBA Pa3HbIX KiIaccoB. Peaknun BOCCTaHOBJIEHUE.

HOHHOTI'0 OOMEHA ¥ OKMCIUTEIbHO-BOCCTAHOBUTEIbHEIC

pPCaKInu. OxucauTens u BOCCTAaHOBHTCIIb, OKHCIICHHUEC 1

BoccTaHoBJIeHHE. COCTaBICHHE ypaBHCHI/Iﬁ OKHCIIHUTCIIb

HO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ METOJOM

Knaccuguyuposames XUMUYECKHE PEAKLUH 110 IPU3HAKY
«M3MEHEHHE CTETIEHEH OKUCIIEHUS 3JIEMEHTOBY.
Onpeoensims OKUCINUTENb U BOCCTAHOBUTEIb, IPOLIECCHI

OKHCJICHHA 1 BOCCTAaHOBJICHU .
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\Hcnonv3o6amb 3HAKOBOE MOACIIUPOBAHUC
DJICKTPOHHOI'O OajaHca.

JleMoHcTpanu. B3auMojelcTBue I1IMHKA € CEpoi,
coJiTHOU kucioTo, xsopuaoM meau(Il). 'openne marams.

B3anmoaeiicTBre XJIOPHOM U CEPOBOAOPOIHOMN BOIBI

63 O6o0menne u cucrematusanus 3HaHuil o temam «llepuoanyeckuii 3akoH u Ilepmommueckas cucrtema XuMuyeckux siaemeHtoB JI.U.
Menpeneesa u crpoeHne atoMa» U «Ctpoenue BemecTsa. OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKLIUN
64 .
KontponbHast padota no temam «llepuoanueckuii 3akon u [lepuoanyeckas cuctema xumuueckux snemeHToB JI.M. MenneneeBa u crpoeHue
atoMa» 1 «Ctpoenue BemecTsa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUI
Pesep (64




I[IpumepHoe TeMaTHYeCcKOe IUIAHUPOBAHME 9 KiIacca
(2 4 B Hepeus10, Beero 70, u3 HuX 4 4 — pe3epBHOE BpeMsl).

Home
pa XapaKTepuCcTUKa OCHOBHBIX BHJIOB JICSITCIIBHOCTH
YPOK Tema ypoxka OcHOBHOE coJiepKaHue ypoKa 6 6 - -
on oOydaromuxcs (Ha ypoBHE YI€OHBIX JCHCTBHIA)
/1
IToBTOpEeHME 0 00001IeHUE CBeAeHUI 0 Kypcy 8 kiacca. XuMuveckue peakuuu (5 4)

1 |Knaccuduxanus bunapubie coemunenns. OKcuapl coneoOpasyromue MXapakmepu306ams OKCHIBL, THAPOKCHIB (OCHOBAHMS,
HEOPraHUYECKUX Hecolieo0pa3yoIue. ['unpoxcunsr: OCHOBaHHUsL,laM(OTEPHBIE THAPOKCHIBI, KHCIOPOICOACPIKAIINE KUCIOThI) 1
BEIIIECTB U UX amdorepnble, KUCIOThL. CpemHue, KHUCIbIE, OCHOBHBIEICOIM IO IUIAHY: COCTaB, COCOObI 00Pa30BaHKs HA3BaHH,
HOMEHKJIaTypa COJIH. XapaKTepHbIE CBOICTBA U MonydeHue. Kiaccuguyuposamso

JlemoncTpanuu. O3HaKOMIICHHE C KOJUICKIUSIMH METAJIOBOKCH/IbI, THAPOKCH]IBI (OCHOBAaHHs, aM(POTEPHBIE THIPOKCHIBI,
1 HeMeTaIoB. O3HaKOMIIEHHE C KOIUIEKIHMAMU OKCHUJIOB,[KUCIOPOACOAEPKALINE KMCIOThI) U COIM 110 Pa3IuYHbIM
KHCJIOT M COJICH MpU3HAKaM.
Vmemv  moOATBEpKAATH  XapaKTEPUCTHKY  OTACIBHBIX
MPEJICTABUTEICH  KJIAacCOB  HEOPraHWYEeCKWX  BEIIECTB
YPaBHEHUSIMHA COOTBETCTBYIOIINX PEAKIIHIA.
Packpvisamo B3aMMOCBSI3b MEXTY KJ1accaMiu
HEOPTaHWYCCKHUX COCAMHCHHM, KaK TeHETHUECKYIO

2-3 O6oOmmenne CBeIEHWH O XHUMHUYECKHX pPeaknusax.OO0vsacHams TOHATHS «XUMUYECKas PEaKIusy, «PeaKiuu
Krnaccudukanus Kraccupukanus XUMHYESCKHX PEAKIMA M0 PAa3IMIHBIM[COSHHCHUS», «PEAKIIMH PA3JIOKCHHS», «PEAKIIMH OOMEHay,
XUMHUYCCKHX PEaKIWHAOCHOBAHUSM: COCTAaBY U YHCIy pEAarupyronuxX H«PEaKIuu  3aMeIICHUs»,  «PEaKIUu  HEUTpaTu3alumy,
10 Pa3TMIHBIM/OOPA3YIOIINXCS BEIIIECTB, TEIUIOBOMY 3D (PEKTY,[«IK30TEPMUIECCKHE PEAKITUNY, «IHIOTCPMUICCKUE PEAKITHI,
OCHOBaHMSIM HAIPABJICHUIO, U3MEHEHUIO CTCTICHEH OKUCIICHHUS «OOpaTUMBIC PEAKITUNY, «KHEOOpaTHUMBIC
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HJIIEMEHTOB, 00pa3yIONINX pearupyromire BeuiecTna, dase,
MCIIOJIb30BAHUIO KaTallu3aTopa.

JlaGopaTopHbie onbITHL. 1. B3anmonelicTBre ammuaka u
xjgopoBojopona. 2. Peakuus — HeTpanmuzaumu. 3.
Ha6mronenue TEIJIOBOTO apdekra peakium
HelTpanu3auuu. 4. B3auMopeiicTBue CepHON KUCIOTHI €
okcuaoM meau(Il). 5. Paznoxkenue nepokcuia Bogoposa ¢
MMOMOIIBIO KaTana3sl KapTodens

peaKun», «OKUCIUTEIIbHO-BOCCTAHOBUTEILHBIE PEAKIIUNY,
«TOMOT€HHbIE PEAKIINN», «T€TEPOreHHbIC PEAKIIHI,
«KATAJIMTUYECKHE PEAKIIUN», «HEKATATUTHUYECKHE PEaKIIun,
«TerI0BOM 3P PeKT XUMHUUYECKOIN peakiumy.
Knaccugpuyuposams XUMUYECKUE PEAKIIMH 110 PA3TUYHBIM
OCHOBAaHHUAM.

Onpeoenams OKUCIUTENIb U BOCCTAHOBUTEND, IIPOLIECCHI
OKHCJICHUA U BOCCTAaHOBJICHU .

\Habniooams 1 onucviéams peaklini MEX/1y BEILIECTBAMHU C
MOMOIIIbIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

45

[ToHsiTHE O CKOPOCTH
XUMHUYECKON PEaKIIUH.
Karanuz

[loHATHE O CKOPOCTM XMMHYECKOH peakiuu. DakTopsl,
BIIMSIOIME HAa CKOPOCTh XMMUYECKHMX PEaKLUi: IpUpoJa)
pearupyromux BeLecTB, UX KOHUEHTpalus, TeMIeparypa,
[IoL[a/lb CONPUKOCHOBEHUS, HAJIM4YME KaTalu3aropa.
Karamus.

JlemoHCTpanuy. 3aBUCUMOCTh CKOPOCTH XMMHUECKON
peaKuu OT IPUPO/IbI PEarupyOIINX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIMH OT KOH -
[IEHTPALIUM PEarupyroLIX BEeIECTB. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON PEAKIIUH OT IUIOIAIN
COIIPUKOCHOBEHUS pearupyrolrx BemecTB («KUTSAIHNNA
CII0i1»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PEaKLIUU OT
TeMIepaTyphl pearupyronumx BemiecTs. JlaboparopHsie
OMBITHL. 6. 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEAKIINH
OT IIPUPO/IbI PEATMPYIOIINX BEIIECTB HA IIPUMEPE
B3alMO/JICIICTBHS pacTBOPOB THOCYJb(haTa HATPUS U
xJjiopua 6apus, THOCYIb(haTa HaTPUS U COJISTHOM KHUCIOTHI.
7. 3aBUCHMOCTb CKOPOCTH XHUMHYECKOW PEAKIIUK OT
[IPUPO/IBI METAJUIOB IIPU UX B3aUMOJIEUCTBUU C COISTHOM
KHCIIOTOM. 8. 3aBUCHMOCTb CKOPOCTH XUMUYECKOM

CaKIIMKU OT MPUPOABI KMCJIOT

ObvscHAmMb, 4TO TAKOE «CKOPOCTh XMMHUECKOH peakium».
Apeymenmuposams BIOOp €AMHUIL U3MEPEHUS Y.
Yemanasnueames NTpUUMHHO-CIEACTBEHHBIE CBS3H BIMSHUS
pa3IUUHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKHUX PEaKIIHiA.
\Habniooams 1 onucviéams peaklini MEX/1y BEILIECTBAMHU C
[MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
/Ipo6oOums ONBITHL, MOATBEPKIAIOLINE 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEAKIINH OT pa3InyHbIX (PAKTOPOB
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[IpHY B3aUMOJICHCTBUU UX C jkee30M. 9. 3aBUCUMOCTD
CKOpPOCTH XMMHMYECKOM peakiuu OT Temiieparypsl. 10.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEaKIH OT
KOHLIEHTpauuu. 1 1. 3aBUCUMOCTh CKOPOCTH XUMUYECKOMN
peaKuu OT IUIOIIA/Id COTPUKOCHOBEHHUS Pearupyronmx
BellecTB. 12. 3aBUCUMOCTh CKOPOCTH XUMHYECKON
peaKIny OT KaTtajau3aTopa

Xumuueckue peakuuu B pacrsopax (10 u)

QHGKTp OJIMTUYCCKasd

nucconuanus

[lonsatTne 00  SJEKTPOJMTHYCCKOW  JAMCCOLMAIIMH.
DJIEKTPOJIUTHI H HE3JICKTPOJIUTHI. MexaHn3M
TTUCCOITMAITUN AJICKTPOJUTOB C Pa3IMYHBIM XapaKTepOM
cBsa3u. CTeneHb HBIEKTPOJMTHYECKOM  JTUCCOLUALINH.

CunbHbIe U clladble 3JIEKTPOIUTHI.

JlemoHcTpanuu. VMcnblTaHne BEECTB U UX PAaCTBOPOB Ha
PIIEKTPOIPOBOIHOCTD

JlabopaTtophsbie onbIThl. 13. Juccomnmarus ciadbbx
DIIEKTPOJIUTOB Ha IPUMEPE YKCYCHOM KUCIIOTHI.

Xapaxmepwoeamb IMOHATHSA <«QJICKTPOJIINTUYICCKAA
JUucconuanus», «QJCKTPOJIUTLD), «HCIJIICKTPOJIUTED).
Yemanasnusamo IMPUYIUHHO-CJICACTBCHHLIC CBA3U MCIKAY
HpHpOI[OfI QJICKTPOJIUMTA U CTCIICHBIO €T'0 JUCCOLUALIUU.
Yemanasnusamo IMPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKIAY
TUIIOM XUMHUYECKOI CBS3H B QJICKTPOJIUTC 1 MEXAHHU3MOM €TO
JIUCCOLIMAaIIH.

OCHOBHBIE TIOJIOKEHUS
Teopuun
HIIEKTPOIUTUIECKON
muccouunanuu (TD])

OCHOBHBIE  TTOJOXKCHHS TCOpHUUn SHGKTpOHI/ITI/I‘ICCKOﬁ
JUCCOMaIn. KJ'IaCCI/I(l)I/IKaLII/IH HOHOB M HX CBOMCTBA.
KI/ICHOTBI, OCHOBAHUSA H COJIM KaK 3SJICKTPOJIUTHI. Hx
KJ'IaCCI/I(l)I/IKaI_II/IH U aucconuanus.

HGMOHCTpaLII/II/I. 3aBHCHMOCTD SJICKTPOIIPOBOAHOCTHU
YKcyCHOﬁ KHUCJIOTBI OT KOHLCHTpAIIUU. I[BI/I)KGHI/IC
OKpalI€CHHBIX MOHOB B JJICKTPUYCCKOM ITOJIC.

Xapakmepwoeamb IIOHATHUA «CTCIICHb AUCCOITU AN,
«CHJIbHBIC OJICKTPOJIUTHI», «crma0ble SJICKTPOJUTHI»,
«KaTHOHBID», «aHHUOHBID», «KHCJIOTBI», «OCHOBAHUI», «COJIH.

Cocmaeénams ypaBHEHUS DIJIEKTPOIUTHYECKON AUCCOLMAIIIN
KHCJIOT, OCHOBAHUM U COJICH.

\Unnrocmpupoeams ipuMepaMu OCHOBHBIE TTOJIOKEHUSI TEOPUU
PIICKTPOJIUTUYECKON JUCCOIHAITIH.

Paznuuams KOMIIOHEHTHI JIOKa3aTEIbCTB (TE3UCOB,
apryMeHTOB M (JOPMBI JJOKA3aTEIbCTBA)

00

XMMHUYECKHE CBOMCTBA

KHCJIOT B CBETC TCOPUU

O6H_II/IC XMMHYECKHE CBOMCTBAa KHCJIOT: H3MEHEHHE
OKpaCKu HHAHUKATOPOB, B3aMMOJEUCTBHE C MCTaJlJlaMH,

OKCHMJaMH U THAPOKCUIAMH MCTAJIJIOB M COJIIMU.

Xapaxkmepuzosamwb 001Ie XUMUUYECKHE CBOMCTBA KUCIIOT C
[MO3ULINI TEOPUH DIIEKTPOIUTHUECKON TMCCOIUAIIUU.
Cocmaensims MOJICKYJISIPHBIC, TIOJTHBIC U COKPAIIEHHBIC
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BJIGKTPOHI/ITI/I‘{CCKOI;'I

nuccouanuu

MounekymnsipHble U HOHHBIE (MOJHBIE U COKpallEHHBIC)
YpaBHEHUS peakiuil. XMMUYECKUN CMBICI COKpalIEHHBIX|
YpaBHEHUW. YCJIOBUA TPOTEKAHUS pPEaKIUd MEXKIY)|
PIIEKTPOJIUTAMU A0 KOHIIA. Pl akTHBHOCTH METaLIOB.

JlaGopaTopHble ombIThl. 14, 3MeHeHHWE OKpacKu
WHIUKATOPOB B KHUCIOTHOM  cpene.  15.Peakuus
HEHUTpadu3allud  pacTBOpa  WIENOYM  Pa3IMYHBIMU

kuciotamu. 16. [Momyyenue rumpoxcuaa meau(Il) u ero
B3aMMOJICHCTBUE C PA3IMUYHBIMU KHCIIOTAMHU.

17. BzaumomeWcTBHE CHIBHBIX KHCJIOT C OKCHJIOM
meau(Il). 18-20. BzaumopelicTBue KUCIOT ¢ METAJUIAMU.
21. KauecTtBeHHas peakius Ha KapOoHaTHoOH. 22.
[lonyuyeHue cTyiHS KpEMHUEBON KUCIIOTHI.

23. KauecTBeHHas peakius Ha XJIOPU/I- UITU CYJb(paTHOHB]

WOHHBIC YPABHCHHS pEaKUi ¢ y9aCcTHEeM KHCJIOT.
Apeymenmupoeams BO3MOKHOCTD IMPOTEKAHUS PEAKITUH C
yJacTUEM KHCIIOT Ha OCHOBE IpaBmiia beprosuie u psia
AKTHBHOCTH METAJIIOB.

[Ip0800UM®b OMBITHI, IOITBEPKIAIOINE XUMUIECKHE CBOHCTRA
KHCIIOT, C COOJIFO/ICHUEM TIPAaBUJI TEXHUKU OC30MMaCHOCTH.
\Habniooams v onuceiéams peakiiy ¢ y4aCTHEM KHUCIIOT C
MOMOIIBbIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

10 XUMHUUYECKUE CBOWCTBA Cocmagnsams MOJIEKYIISIPHBIE, TIOJHBIE U COKPALLICHHBIE
OCHOBaHHH B CBETE O6IJ_II/IG XUMHNUYECKHUE CBOMCTBA Luenoqef/'[; B3aPIMO,Z[eI>'ICTBI/Ie HOHHBIC YPABHCHUA peaKI_[I/Iﬁ C y4aCTUuCM OCHOBaHHUH.
TeopI/m C KHUCJIOTaMHU, OKCHJIaMH HEMETAJIJIOB, COJISAMU. O6mﬂeAp2yMeHmup066m’lb BO3MOXHOCTbH HpOTeKaHI/I}I peaKHI/Iﬁ C
DJIEKTPOIIMTUYECKON  [XMUMHUYECKHE CBOMCTBA HEPACTBOPMMBIX  OCHOBAHMIA:y94aCTHEM OCHOBAaHHWH Ha OCHOBE MpaBuia beproite.

M CCOLIMAlAN B3aUMOJIEHiCTBHE C  KHCIOTaMH, pasioxkeHue mnpull[po600ums ONBITHI, TOATBEPKIAIONINE XMMUYECKUE CBOWCTBA
Harpesanuy. JlabopartopHble ONBITHL. 24. V3MeHeHHelOCHOBAHWM, C COONIIOIEHUEM MTPABUII TEXHUKU O€30IIaCHOCTH
OKpacKM MHIMKATOPOB B MIeNo4HOil cpexme. 25.Habmooame v onucvléams peakuy ¢ y4aCTUEM KHUCIIOT C
B3aumojeiicTBUe Ieaodell ¢ YIIIeKHCIbIM Tra3oM. 26.[IOMOIIBIO PYCCKOTO (POJHOIO) A3bIKA U A3bIKA XUMUH
KauecTBeHHass peaknuss Ha KaTUOH aMMOHHMS. 27.
[Tonyuenue runpokcuna menu(Il) u ero pasnoxenue
11 Xumuueckue cpoiicTBa

COJIEH B CBETE TEOPUU
DIIEKTPOJINTUYECKON
IICCOLMALIUU

OO01Ire XMMUYECKUE CBOMCTBA CPETHUX COJICH:
B3aUMOJICHCTBUE C KUCITOTaMH, IIEJI0YaMHU, COJISIMHU 1
MeTauIaMu. B3anMoelicTBUE KUCIIEIX COJIEH CO
[eT0YaMHU.

JlaGopaTopHbie onbITHL. 28. B3auMopeiicTBue kapOOHATOB

Xapaxmepuzosamwb 0011IMe XUMHUUYECKHE CBOMCTBA COJIEH C
[MO3HULIMI TEOPUH SIIEKTPOJMTHYECKON TNCCOLUALINN.
Cocmagnsams MOJIEKYIISIPHBIE, TIOJHBIE U COKPALIEHHBIE
VOHHBIE YPaBHEHHUS PEAKIMl C y4aCTUEM COJIEH.
Apeymenmuposams BO3MOKHOCTb IMPOTEKAHUS PEAKIUH C

¢ kucioramu. 29. [lonydenune ruapokcua

y4acTHEM COJield Ha OCHOBE npaBuiia beprose.




67

kenesa(lll). 30. B3aumopeiicTBue xeme3a ¢ pacTBOPOM
cynbdara meau(Il)

[Ipo6oOums ONbBITHL, TOATBEPKIAIOIINE XUMIUUYECKHE CBOICTBA)
colieil, ¢ coOII0IeHIEeM MPaBUJI TEXHUKU 0€3011aCHOCTH.
\Habniooams U onucviéams peakuy C y4yaCTHEM COJIeH C
MOMOIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMHHU

12 [TonsTue o ruapommse [['uaposin3, Kak 0OMEHHOE B3aUMOICHCTBHE COJICH ¢ BOIOW. Yemanasiusames  3aBUCUMOCTh  MEXKIY COCTAaBOM COJH U
coJien ['uapoNM3 COMM CHIIBHOTO OCHOBAHUS M CIA00M KUCIOTHLXapaKTepOM TUIpOIu3a
['1ponu3 conu c¢1aboro OCHOBaHMS M CUJIBHOW KUCHOTHLAHaIu3upogams  Cpeay pacTBopa COJUM C  IOMOILBIO
[Ixana pH. VUHJIUKaTOPOB
Hemonctpauuu. OnpeneneHue xapakrepa Cpeibl B [ Ipoeno3uposams TAI TUAPOJIA3A COJIM HA OCHOBE aHAIN3a €T0
aCTBOpPAxX COJICH. (hopMyITBI
13 HpaKTI/I‘leCKaH pa6OTaCBOI‘/'ICTBa KHUCIIOT, OCHOBAaHUM, OKCHJIOB U coyieil B cBeTe|Y memo 06pa]_uaT],c;1 C J'Ia60paT0pHBIM O60pyI[0BaHI/I€M H
1. Pemenuereopun SIIEKTPOJIMTUYECKON Adcconnanmu HHarpeBaTeIbHBIMH TPUOOpPaAMU B COOTBETCTBUH C IPABHIIAMH
SKCHEPUMEHTAIBHBIX |OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI. TEXHUKH 0€30MMaCHOCTH.
3az1aq o TEMC \Habniooams CBOMCTBA 3JEKTPOJIUTOB M MPOUCXOISAIIUX C
«DNEKTPOJIUTUYECKA ST HUMU SIBJICHUM.
JAUCCOMalus» \Habatooams 1 onucvieams PEaKuy C yIaCTUEM IJIEKTPOJIUTOB
C MOMOIIIBIO0 €CTECTBEHHOTO (PYCCKOTO WM POJAHOTO) SI3bIKA U
SI3bIKA XUMUM.
@opmynuposams BBIBOJBI 10 pe3yJbTaTaM IPOBEICHHOTO
DKCIIEPUMEHTA
14 |O6o006mieHue 1 cucTeMaTH3alus 3HaHUH 10 TeMe « XUMUYECKHE PEakllii B PACTBOPAX DIIEKTPOIUTOBY
15 |KontponbsHas padota 1 mo Teme «XMMHUYECKHUE PEAKIIUU B PACTBOPAX IIEKTPOTUTOBY»
HemeTasibl M UX coeuHeHHUs (25 4)
16 |O6mas CTpoeHre aTOMOB HEMETAJIOB U MX MOJIOKEHUE B ObvscHAmMb, 9TO TAKOE HEMETAILIHI.
XapaKTepUCTUKa [Iepuoanueckoint cucreme. Psn Cpaenueams anioTPONHbIE BUIOM3MEHEHUS KUCIIOPOA.
HEMETAJIJIOB QIeKTpooTpulaTenbHOCTU. Kpuctannnueckue pemérkn  [Packpviéans IPUUUHBI ATIOTPOIHUH.

HEMETAJIJIOB — MPOCTHIX BELIECTB. AJUIOTPONUS U €€
npuurHbl. PU3NUecKue cBOMCTBa HeMeTaioB. Obmue
XMMHUYECKHE CBOICTBA HEMETAJJIOB: OKHCIUTENBHBIE U

BOCCTAaHOBHUTCIILHBIC.

Xapaxmepwoeamb XHUMHUYCCKUEC DOJIICMCHTBI-HEMCTAJIJIBI U
IIPOCTBIC BCIICCTBA-HECMCTAJUIBI: CTPOCHUC, (I)I/ISI/I‘-IGCKI/IC 151
XHUMHYSCKHE CBOMCTBA HEMETAJLIOB.

Ob6vsicHAmMb 3aBUCHMOCTh OKHCIIMTEIBHO-
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JlemoHnctpanmu.  Kosiekuuss  HemeTtauioB.  Mogaenu
KPUCTAJUTMYECKUX PEIIETOK HEMETAUIOB: aTOMHBIE U
MOJIeKYJsipHbIe. O30HATOP M TMPUHIMIBL €r0 PadOTHI.
['opeHne HeMmMeTaIOB - TMPOCTHIX BEIIECTB: CEPHI,
docdopa, TpeBECHOTO yrIIsl.

BOCCTAHOBUTEIBHBIX CBOUCTB (MJIU NpedCcKa3vbiéams CBOMCTBA)
3JIEMEHTOB-HEMETAJJIOB OT MX MoJiokeHus B [lepronnueckon
cucTteMe XxuMuieckux sneMeHToB J[. 1. MeHeneena.
Yemanaenueams TPUUMHHO-CIIEACTBEHHBIE CBSI3M  MEKIY|
CTPOEHUEM aroma, XUMHYECKON CBSI3bIO, THIIOM|
KPUCTAJUIMYECKOW PEIETKA HEMETAJUIOB U UX COECAMHEHUH, UX
(U3NYECKUMHU CBOHCTBAMH.

Vlokazviéams  OTHOCHTCIBLHOCTb IIOHATHM  «METalll» |
«HEMETaJII»

17 OO0 ["aJioreHsl, CTpOEHUE MX aTOMOB U MoJiekyil. dusndeckuelXapakmepuzosams CTpoeHHUE, (DU3NUYECKUE M XUMHUYECKHE
XapaKTEPUCTHKA Y XUMHYECKHUE CBOICTBA TaJOr€HOB. 3aKOHOMEPHOCTH|CBOMCTBA, IOJYyYEHHE M TPUMEHEHHWE TaJOT€HOB B IIJIaHE
hiiemeHToB YIIJI M3MEHEHHS CBOKMCTB TaJIOTEHOB B 3aBHCHUMOCTH OT MX|0OIIEro, 0COOEHHOr0 U €IMHUYHOTIO.

CPYIIIbl — TaJIoreHoB [nonoxkeHus B Ilepumoaunueckoit cucreme. HaxoxnenueYcmanasnueams TPUUUHHO-CIEACTBEHHBIE CBSI3HM  MEXKIY|
raJlor€eHOB B NPHUPOAE M HX MOJy4yeHUE. 3HAYEHUE HCTPOCHUEM aToma, XHUMHYECKOMN CBS3bIO0, THUIIOM
puMeHeHue rajgoreHoB. JlemoHcTpanuu. OOpa3UbIKPUCTAUNINYECKOW PEIIETKA TaJlOT€HOB, UX (U3NYECKUMH U
rajJOreHOB — TMPOCTBIX BEHIECTB. B3anMoIelCTBUEXUMUYECKUMHU CBOMCTBAMH
raJIOreHOB C MeTajuilaMu. BeiTecHeHue xjiopa OpoMoM Win
oA U3 PACTBOPOB UX COJIEHN

18 CoenuHeHus raJ'IOl“eHOBO,ZLOpOI[LI M COOTBETCTBYIOIIME MM KHCJIOTHI:
FAJIOreHOB MJIaBUKOBas, COJISTHas, OpOMOBOAOPOIHAS,

nonosonopoanas. 'anorennael. KauecTBeHHbIE peaknnu
Ha rajioreHu1-uoHsl. [IpuMeHeHne coeIMHeHnH rajloreHoB
u ux Ouosormyeckas poinb. JlemoHcTpauus. Komnekius
[IPUPOIHBIX COEAUHEHUH XJIOPA.

JlaGopaTopHsbie onbIThl. 31. Pacmo3snaBanue
rajJoreHu1-MOHOB

Xapakmepuzosamv cOCTaB, (PU3NYECKUE U XUMHUYECKHE
CBOICTBa, IOTyYEHUE U IPUMEHEHNE COSAMHEHUI TaJOTeHOB C
VCIIOJIb30BAHUEM PYCCKOTO (POJTHOTO) SI3BIKA U S3bIKA XMMHUH.
\Ha3vi6amb COeAMHEHUS TaJIOTEHOB 110 (OPMYIIe U COCMAasisamy
(hopMyJIBI IO X Ha3BAHUIO Ycmanasnueams
[IPUYIUHHO-CJICICTBEHHBIC CBSI3U MEXK]TY XUMHUICCKOU CBS3BIO,
THUTIOM KPUCTATMIECKON PENICTKH COSTMHECHUI TaJIOTeHOB, UX
(DU3HMYECKUMU U XUMUISCKUMHU CBOWCTBAMHU.

[Iposooumsb, Habawoamv W onucvléams  XUMHUYECKUHN
HKCIIEPUMEHT 10 PACIIO3HABAHUIO TaJIOTCHUI-HOHOB C
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COOJIOZICHHEM MTPABWJI TEXHUKHU 0€30MacCHOCTH.

Buinonnams  pacdeThl MO0 XHMHUYECKUM  QopMmylIamM H
YpPaBHEHUSIM PEAKLUI, TPOTEKAIOIIUX C Y4aCTUEM COCAMHEHUN
raJOreHOB

19  [[paxtnueckas paGora [ConsHas KUCIOTa - CHIIBHBIA 3JEKTPONUT. TuUnWuHbe|YMems 0Opamarbcs ¢ 1a6OpaTOPHBIM OOOPYNOBAaHHEM H
2. peakuuu  KHUCIOT: B3aMMOACUCTBHE C  METaJlJlaMM,HarpeBaTeIbHBIMU MPUOOpPaMH B COOTBETCTBUU C MpaBUIAMHU
«/3yueHue cBOMCTB  |0OCHOBHBIMU U aM(OTEPHBIMU OKCHJIAMH, OCHOBAHUSMHU H[TEXHUKH O€3011aCHOCTH.

COJITHOU KHCJIOTBI»  |[aM(OTepHBIMH TUIpOKcuAamu, coisiMmu. KaudectBeHHasiHabnooams CBOWCTBA 3JICKTPOJIUTOB W MPOUCXOIAIIUX C
peaxius Ha XJIOPHUA-HOH. HUMU SIBJICHUH.
[Habn00ams 1 onucvliéams PEAKIMU C y4aCTUEM MIEKTPOIUTOB
C ITOMOLUIbIO €CTECTBEHHOT'0 (PYCCKOTO MM POJAHOIO) A3bIKa U
SI3pIKA XUMUU.
Dopmynuposams BBIBOABI IO Ppe3ylbTaTaM IPOBEIEHHOTO
DKCIIEPUMEHTA

20 |O6mms OOmas xapakrepucTtrka ainemMeHToB VI A - rpynmsl. Cepa
XapaKTepUCTHKA B IPUPOJIC U €€ MOIyYCHHE. AILTOTPOIHBIC MOAUGUKALNN /[ggamp 0OIIYI0 XaPAKTEPHCTHKY aTOMAaM, POCTBIM
pieMeHTOB VI A - Cephbl U UX CBOMCTBA. XUMHUYECKHE CBOMCTBA CEPhI M €€  (germecTBAM U COEANHEHHMSIM XaIbKOTEHOB B 3aBUCHMOCTH OT HX|
XanpkoreHos. Cepa  MPUMEHEHHE. nojoxxenus B Ilepuoauueckont cucreMe. Xapakmepuzoeamao

JleMoHcTpany. B3anmozericteie cepsl ¢ MetamiaMu. I' - |etpoenue, annorponus, Gusnueckue n XMMHUYECKHe CBOKHCTBA,

OPEHHE CEPBI B KUCIIOPOAC [I0JIy4eHHUE U IPUMEHEHUE CEephl. Ycmanasausamo
[IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXK/y CTPOEHUEM aTOMa,
XUMHUYECKOH CBS3bI0, TUIIOM KPUCTAJUITMUECKOHN PEIIETKU CEPHI,
e¢ pU3NYEeCKUMHU U XUMUYECKHMH CBOMCTBaMHU.
Buvinonnamo pacu€Thl M0 XUMUYECKUM QopMysiaM U
YpaBHEHUSAM PEaKIiii, MPOTEKAIOIINUX C YUaCTUEM CEPHI.
[Iposooumys, HabaOamv U ONUCLIBAMb XUMUYECKUN
SKCIIEPUMEHT I10 TOPEHUIO CEPhI HA BO3IyXE U B KUCIOPOJE C
co0JII0/ICHHEM IIPAaBUJI TEXHUKU 0€30aCHOCTH

21 |Ceposonopon u CepoB0oJIOpOJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U Xapakxmepuzosams cOCTaB, (U3NYECKHE U XUMHUYECKHUE

CyIb(UIBI

XMMHUYECKHE, TIOJyueHUe U 3HaueHue. CepoBOIOpOAHAs
kuciota. Cynbhuasl 1 ux 3HayeHue. JlroMuHO(OpHI.

Jlemonctpanus. Koyutekuus cynbpuaHbIX pya.

CBOMCTBA, MOJy4eHHE W NPUMEHEHUE COEIUHEHUU Ccepbl B
CTENEHU OKHUCIJICHHS -2 C UCI0JIb30BAaHUEM PYCCKOTO (POJAHOIO)

MI3bIKA U A3bIKa XMMHH.
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KauecTBeHHas peakuus Ha CyabGUI-HOH

\Hazvieamb COCTUHEHUS CEPhI B CTEIIEHN OKUCIICHHUS -2 TI0
(dhopMyite U cocmasisims GOPMYJIBI IO UX HA3BAHUIO.
Cocmasnsims MOJICKYJIIPHBIC U MOHHBIC YPABHECHHUS PCAKIUH,
XapaKTePU3YIOIINE XMMHUSCKHUE CBOMCTBA COCTMHEHUH CephI B
CTEIEHH OKHUCIIEHHS -2.

Onucwvieams MPOLIECCHI OKHUCJIEHUA-BOCCTAHOBIICHU,
onpedensimb OKUCIIATEIb W BOCCTAHOBUTEINb U COCMABIIAMb
HJIEKTPOHHBIN OaTaHC B PEaKLHUAX C yUYaCTHEM CEephl B CTETICHU
OKHCJICHUS -2.

Yemanasnueamo MNPUYUHHO-CJICACTBCHHBIC CBA3U MCKIY|

XUMHUYECKOM CBS3bI0, THUIIOM KPUCTAJUIMYECKON PpEIIETKH
COeAMHEHUI cepbl, UX (GU3NYECKUMU U XHUMHYECKUMHU
CBOWCTBaMHU
22 KucnoponHeie Oxcun cepri(I'Y), cepHucTast KMCI0Ta, CYyIb(UTHI.
COEIMHEHUS CEPBI KavecTBeHHast peakiyst Ha CyJb(UT-HOH.
Oxcun ceprl( Y1), cepHast Kuciora, cynbharsl.
Kpucrannornaparsl. KauecTBeHHas peakius Ha 3anucvieamv  (POPMYIIBI  OKCHUIOB CEpPbHI, HA3bIGAMb WX,

Cynb(aT-uoH.

JlemoHcTpanuu. OGeclBeYBaHNE OKpAIIEHHBIX TKaHEeH U
[[BETOB CEPHUCTBIM I'a30M.

B3anMoeicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI €
Menpi0. OOyTIIMBaHHE OPTAHUYECKUX BEIIECTB
KOHLIEHTPUPOBAHHOM cepHO kucioToi. JlabopaTopHbie
OTIBITHI.

32. KauecTBeHHbIE peakiuu Ha CyJb(aT-nOHbI.

onuceléamv CBOMCTBA HAa OCHOBE 3HAHUH O KHUCIOTHBIX
OKCHJAX.

Xapakxmepuzoeamb CcOCTaB, (U3NYECKHME U XUMHUYECKHUE
CBOMCTBA  CEpPHOM  KHUCIOTBI ~ Kak  DJJEKTpOJIuTa  C
UCIIOJIb30BaHUEM PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMMH.
Cocmasnsims MONEKYJIAPHBIE U NOHHBIE YPABHEHUS PEAKIIUA,
XapaKTEpU3YIOIINX XUMUYECKUE CBOWCTBA CEPHOM KUCIIOTHI.
Pacnosnasams cynb(aT-HOHBI.

\Xapaxmepuzoeameb CBOICTBA KOHLEHTPUPOBAHHOM CEPHOH
KHCJIOThl KaK OKHCIUTENS C HCIHOJIb30BAHUEM PYCCKOIO
(pOHOrO) SI3bIKA U SA3bIKa XUMUH.

Cocmaensims ypaBHEHUS] OKHUCIMTEIBHOBOCCTAHOBUTEIBHBIX
peaKIMii METOA0M JIEKTPOHHOTO OajiaHca.

Buvinonnams pacu€Thl 0 XUMUYECKUM (OopMyJIaM U

YpaBHEHUSIM PEaKIUii, MPOTEKAIOINUX C YYACTUEM CEPHOMU
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KHCJIOTHI.
\Habarooame U onuculéams XUMUYSCKUH OKCIICPUMCHT

23 [IpakTuueckas pabora (CepHas KHCIOTa - CHIbHBIM OneKTponutT. CBOHCTBAYyems oOpalmathess C J1aGOPaTOPHBIM 00OPYJIOBAaHHEM U
3. p336aBHeHHOﬁ cepHoﬁ KHCJIOTBI, KaK TUMTUYHOMN KHCJIOTBLHarpeBaTeIIbHBIMUA r[pp[6opaMH B COOTBETCTBUHU C IIpaBUIIAMU
«3y4yeHure CBOMCTB  [B3aUMOJCHCTBUE €  METAJUIaMH, OCHOBHBIMH  HTeXHUKH 0€30MMaCHOCTH.

CepHOfI KHUCIOTBD) aM(l)OTepHBIMI/I OKCHJaMH, OCHOBaHHUAMHU U aM(bOTepHBIMI/IHaémodamb CBOMCTBA JJIEKTPOJIUTOB U IPOUCXOIAIINX C
FUAPOKCHIaMH, CcoJisiMH. KauecTBeHHas peakuus HaguMmu SIBICHHIA.
Cynb(haT-uoH. \Habatooams 1 onucviéams peakiy C y4aCTUEM 3JICKTPOJIUTOB
C ITOMOLUIbIO0 ECTECTBEHHOTI'0 (PYCCKOTO MM POJHOIO) sI3bIKa U
SI3bIKA XUMUM.
Dopmynuposams BBIBOIBI 1O pe3yjibTaTaM IPOBEICHHOTO
DKCIIEpUMEHTA
24 |06was OOmiast xapakTepucTuka 31eMeHTOB VA rpynmnbl. A3o0T,
XapaKTEpPUCTUKA CTPOCHHE aTOMa M MOJIEKYJIbl. DU3NYECKUE U XUMUYIECKUE/[asampb OOIIYIO XapaKTEPUCTHKY aTOMaM, IIPOCTBIM
XUMHUYECKUX CBOMCTBA M NPHUMEHEHHUE a30Ta. A30T B NPUPOJE U ETOBEMIECTBAM U COSIUHEHUSM THUKTOT€HOB B 3aBUCUMOCTH OT
DIIEMEHTOB VA Ouoorudeckast poib. HX 1ojoxkeHus B [lepuoanueckon cucreme.
rpynmbl. A30T Jlemonctpanus. uarpamma «CoctaB Bo3gyxay. Xapaxmepuzoeams cTpoeHue, (PU3NYECKHE U XUMHUUECKUE
Buneodparmentsl u cnaiasl «IItuabu 6a3apen CBOMCTBA, NIOJyYE€HUE U IPUMEHEHHUE a30Ta C UCII0JIb30BaHUEM
PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMUHU.
\Hazvieams coeAMHEHUs a30Ta Mo (QopMyle U cocmasisime
(hopMyIIBI IO UX HA3BAHHUIO.
Yemanaenueams TIPUUYUMHHO-CIIEACTBEHHBIE CBSI3M  MEKIY|
CTPOCHHEM aToOMa M MOJIEKYJIBI, BUJIOM XMUMHYECKON CBS3H,
TUNIOM KPUCTAJUTMUECKON PEmIETKH a30Ta U ero (pU3HYecKuMu
1 XUMUYECKHUMU CBOMCTBAMH.
Bvinonnams  pacu€Tel MO XUMHUYECKHUM  QopmyiamM H
YPaBHEHUSIM PEaKIMil, MPOTEKAIINX C yYaCTUEM a30Ta
25 Ammuax. Comnu

AMMOHU A

AMMUaK, CTpOEHUE MOJIEKYNbl U (U3NYECKUE CBOWCTBA.
AMMUavHas BOJia, HallaTbIPHBIN CIIUPT, TUAPAT aMMHUAKA.
JlOHOPHO-aKIIENITOPHBIA MEXaHU3M 00pa30BaHUs KaTHOHA]

\Xapakxmepu3zoeamsb cOCTaB, CTPOCHUE MOJIEKYJIbI, (PU3NUECKHUE
1 XUMHWYECKHEC CBOI\/’ICTBa, MMOJIYYCHNEC U IPUMCHCHHUEC aMMHUAKa,
C HUCITI0JIb30BAHUEM PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHH.

aMMOHHA. BoccTaHOBUTENILHEIE CBOMICTBA aMMHUAaKA.

\Hazvieamwb coni aMMOHUSI 110 GOpMYJIaM U cOCMA8Iiamb
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Conn aMMOHUS ¥ UX ipuMeHeHune. KadecTBeHHas peakius
Ha KATHOH aMMOHHSI.

Jlemonctpanuu. [lomydenue, coOupanue u pacrio3HaBaHUE
amMMmHaka. Pa3noxxeHne Ouxpomara aMMOHHSI.
JIaGopaTopHBIE OIIBITHI.

33. KauecTBeHHas peakius Ha KAaTHOH aMMOHUS

(hOpMYyIIBI 10 UX HA3BaHHSIM.

3anucvlieams MONEKYISPHBIC U UOHHBIC YPABHCHUS PEAKIIHA,
XapaKTePU3YIOIINEe XMMHUYECKHE CBONCTBA aMMHaKa M COJIeH
AMMOHHSI.

Cocmasnsims ypaBHEHUS OKHUCIUTEILHOBOCCTAHOBHUTEIbHBIX|
peakuuii ¢ y4acTHeM aMMHaKa C IOMOIIbIO 3JIEKTPOHHOTO
OanaHca.

Ycmanasnueams  TPUYMHHO-CIENCTBEHHBIE CBA3H  MEXKIY]
BUJAMH XUMHUYECKUX CBSI3€H, THUMAaMU KPUCTAITMYECKHUX
pEeImEéTOK aMMHaKa M cojiell aMMOHUS U MX (PU3HYECKUMHU U
XUMHYECKHUMH CBOHCTBAMH.

[Iposooumsb, HabawOamv W onucvléamb  XUMHUYECKUU
DKCIIEPUMEHT TI0 PAClO3HABaHUIO HOHOB AaMMOHHUS C
cOOII0ICHUEM TPaBUJI TEXHUKHU 0€30I1aCHOCTH.

Buinonnams  pacu€Tel MO XUMHUYECKMM  QopmyiamM H
YpaBHEHHUSIM PEAKINi, MPOTEKAIINX C YIaCTHEM aMMHaKa

26 [TpakTuyeckas padora [lomydenue, cobupanue 1 pacrio3HaBaHHE aMMHAKA. [lonyuams, cobupams u pacnosnasams ammuak Odpawamuvcs
4. «llomyuenue l3yueHne pacTBOPUMOCTH aMMHUaKa B BOJIE U c J1abopaTopHbIM OOOpYJOBAaHHEM M HarpeBaTeIbHBIMU
aMMHaKa U M3y4eHHE [XapaKTepUCTHKAa OCHOBHBIX CBOMCTB IMJpaTa aMMHUaka. [MIpUOOpaMHd B  COOTBETCTBMM C TPABUIAMH  TEXHHUKH
€r0o CBOIMCTBY» KauecTBeHHas peakiys Ha KaTHOH aMMOHUS 0€30MaCHOCTH.

[Habntooams 1 onuceléams XAMUUYECKUHN SKCIIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOJBI 110 pe3yJIbTaTaM IMPOBEIEHHOTO
HKCIIEPUMEHTA.

Compyonuyams B TIpoliecce y4eOHOTO B3aUMOJCHCTBUS TIPHU
paboTte B rpymnmnax

27-28 Kucnopoaconepsxani |OKCHIBI a30Ta: HECONEOOPA3yIONINE U KMCIOTHBIE. Xapakxmepuzosames cocTaB, (U3NYECKHE U XUMHUYECKUE

1C COCAUMHCHUA a30Ta

A30THCTasi KUCJIOTa U HUTPUTHI.

A30THasl KUCJIOTa, €€ MOJIy4eHHE U cBoiicTBa. HuTpartsl.
JlemoHcTpanuu. BzaumoaercTBre KOHUEHTPUPOBAHHOM
a30THOM KHCIOTHI C MEJIBIO.

CBOﬁCTBa, MOJIYYCHHUEC W HNPUMCHCHHEC OKCHIAOB a30Ta C
M CII0JIb30BAHHUEM PYCCKOI'O (pO,[[HOl"O) A3bIKa U A3bIKa XMMHH.
Cocmasnamo MOJICKYJISIPDHBIC U HOHHBIC YPABHCHUA
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["openue uépHoro nopoxa. Paznoxxenue HuTpara Kajaus u
rOpEeHHE IPEBECHOT0 YroJibKa B HEM.
JlaGopaTopHble ONBITHL. 34. XUMHYECKHE
Q30THOW KHUCJIOTHI, KaK dJIEKTPOIUTA

CBOHCTBA

peakIuii, XapaKTEePU3yIOLUMe XUMUYECKHE CBOMCTBA OKCUIOB
a3oTa.

Yemanaenueams  NPUYMHHO-CIIEACTBEHHBIE CBSI3U  MEXKIY)|
BUJIOM XMMUYECKOHN CBA3HU, TUIIOM KPUCTAJUIMYECKON PEIIETKN
OKCHJIOB a30Ta U UX (UIUYECKUMH UM XUMHUYECKUMU
CBOMCTBaMH.

Xapakmepuzosams CcOCTaB, (PUINYCCKUE ¥ XUMHUYCCKHEC
CBOMCTBA a30THOM KHCJIOTHI KaK 3JIEKTPOJIUTA, IPUMEHEHUE C
MCII0JIb30BaHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMHUHU.
3anucvieams MOJEKYJISIPHbIE U MOHHBIC YPAaBHEHHS PEaKIIHi,
XapaKTEPU3YIOIINE XUMUYECKUE CBOMCTBA a30THOW KHUCIJIOTHI
KAK 3JIEKTPOJIUTA.

[Ipogooumsb, HabMOOamMb W ONUCHIGAMb  XUMUYECKUH]
SKCIEPUMEHT, XapaKTepU3YIOLIUK CBOMCTBA a30THOM KUCIIOTH]
KaKk JJIEeKTPONUTa, C COONIOICHHEM TPaBUI  TEXHUKH
0€30MaCHOCTH.

Xapakxmepu3o6ams a30THYIO KHCIIOTY KaK OKHCIIUTEb.
Cocmaensams ypaBHEHHS OKUCITUTEIIBHOBOCCTAHOBUTEIBHBIX
pEaKIUii, XapaKTEPUIYIOINX XUMUYECKHE CBOMCTBA a30THOM
KHCJIOTHI KaK OKUCIIUTEIS, C TOMOIIIBIO DJIEKTPOHHOTO OajaHca.
[Iposooumsb, HabawOoamv W onucvléamb  XUMHUYECKUUN
DKCIIEPUMEHT, XapaKTepU3YIOIIUKA CBOMCTBA a30THOM KHCIIOTHI
KaK  OKHCIHUTENs, C COONIOJEHHEeM TIpaBWUJI  TEXHUKH|
06e30I1aCHOCTH

29

Docdop u ero
COeTMHEeHUS

dochop, crpoenne aroma u amiorpornus. Dochuabl.
®dochun. Oxcun pochopa(V) u oprodochopHas kucnora.
docdater. DochopHbie ynoopenns. THCEKTUIINIBI.
JlemoHcTpanuu. O6pa3iibl NPUPOIHBIX COEAMHEHUN

Xapaxmepuzoeams CTPOCHHE, AUIOTPONUIO, (HU3UYECKHE U
XUMUYECKHE CBOMCTBA, MOJydeHne U mpuMeHeHue (ocdopa ¢
MCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XMMHH.

CamocTosiTenbHO onucbigams cBoWcTBa okcupa (dochopa(V)

dhocdopa. 'openne pochopa Ha Bo3yxe u B

KaK KMCJIOTHOTO OKCHJIa M CBOMCTBa opTodochopHOH
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kuciopoje. [lonydaenue 6emoro dpocdopa u ucrbITaHNE
€ro CBOMCTB
JlaGopaTopHsbie onbIThl. 35.KadecTBeHHBIC peaKIuu Ha
dbocdar-non

KHCJIOTHI.

\Unnrocmpuposampo 9TH CBOICTBA YpaBHEHUSMH|
COOTBETCTBYIOLIUX PEAKIIUH.

IIposooums, HabnoO0amv W ONUCHIBAMb  XUMHUYECKUH

HKCIICPUMEHT C COOJII0ICHUEM IIPaBUII TEXHUKH 0€30I1aCHOCTH.
\Pacnoznasams pocdar-noHbl

30 |O6was OO6mas xapakrepucTuka 31eMeHToB [V A- rpymnmsbr: /[asamb  0OILIYI0  XapaKTePUCTHKYy AaToMaM, MPOCTHIM|
XapaKTepUCTHKA 0COOCHHOCTH CTPOCHHUS aTOMOB, IIPOCTHIX BEIIECTB U BEIIECTBAM M COEAMHEHUSM dJeMeHTOB [V A- rpymmbel B
siaemeHToB [V A- COEIMHEHUI B 3aBUCIMOCTH OT IOJIOXKEHUS JIIEMEHTOB B 3aBUCMMOCTH OT MX mosioxkeHus: B llepuoguueckoit cucreme.
CpYIIbL. YTIEpO [lepuonnueckoii cucreme. Yriiepoa. AJIOTPOIHbIE Xapaxkmepuzoseams CTpOCHUE, AIOTPOIHUIO, (U3HUECKUE WU

Moaudukanum: anmas, rpagut. AMOp(HBIN YrIepoa 1 eroXxMMUYeCKHe CBOMCTBA, MOTyYeHHE U IPUMEHEHHE aMOP(HOTO
copTa: caxka, akTUBUPOBAHHBIHN yTroyib. AcopOuus. yriepojga M €ro COpTOB C HCIHOJIB30BAHHEM PYCCKOTO
XuMU4yecKue CBOKCTBa yriiepoaa. Kokcoxumuueckoe (pOIHOTO) SI3bIKA U SI3BIKA XUMUH.

MMPOU3BOJICTBO U €0 MpoAyKius. KapOouasl. Cpasnusamsb CTPOCHHUE U CBOMCTBA ajiMa3a U rpadura.
Jlemonctpanun. Komnexuust «O6pa3iibl IpUpOIHBIX Onucvleams OKUCTUTEIIBHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA
coenunenui yrieponaa». [loprper H. /. 3enunckoro. yriaepoja.

[TornonieHne akTHBUPOBAHHBIM YTIIEM PACTBOPEHHBIX [Iposooumsb, HabawOoamv W onucvléamb  XUMHUYECKUUN
BEILIECTB UJTM Ta30B. Y CTPONCTBO MPOTUBOTA3A PKCTIIEPUMEHT C COOJIFOICHUEM TIPABUII TEXHUKH 0€30MMaCHOCTH

31 |Kucnoponcomepxkam [Oxcun yraepoaa(Il): ctpoeHne MoneKysisl, IoJdydeHue U |Xapakmepusoéams cocTaB, (GU3MYECKHEe M XMMHUYECKHE
1€ COCIMHEHMS ero ceoiictBa. Okcun yriepona(I'y): ctpoeHue MOEKyJIbL,|ICBOICTBa, MOJTy4YeHHEe M MPUMEHEHHE OKCHIOB YIiiepoja ¢
yriepoaa [MOJIyYEHHUE U €ro CBOMCTBA. YToibHas kucioTta. Conn UCIIONE30BAaHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMHUHU.

YTOJILHON KUCIIOTHI: KapOOHATHI M I'MIPOKapOOHATHI.
Texuuueckas u nuiesas coaa. JlabopaTopHbIe ONBITHI.
36. [Toxy4eHune u CBOMCTBA YTOJIHHON KUCIIOTHI.

37. KauecTBeHHas1 peaknus Ha KapOOHAT-NOH

Yemanaenueams NpUYMHHO-CIIEICTBEHHBIE CBSA3U MEXKIY
BUJIAMU XMMUYECKHUX CBSI3€H, THITAMU KPUCTAIITMUECKUX
PEIETOK OKCHUJIOB YTIIepo/ia, UX (PU3HUECKUMH U
XUMAYECKIMH CBOWCTBAMH, a TAK)KE TIPUMEHEHUEM.
Cobnrooams ipaBUila TEXHUKU O€30MaCHOCTH NPU
MCTIOJIH30BAHUH TIEYHOTO OTOTIICHHUS.

Oxazvlieams TIEPBYIO TOMOINb MpPH OTPABICHUH YTrapHBIM
ra3oMm.
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Xapakmepuzosamv cOCTaB, (PU3NYECKUE UM XUMHUYECKHE
CBOICTBa, MOJIyYCHHE U MPUMEHEHHE YrOJIbHOW KUCIOTHI U €&
coJyieli (kapOOHATOB U THUAPOKAPOOHATOB) C MCIOJIB30BAHUEM
PyCcCKOro (POAHOrO) SI3bIKA U SI3bIKA XUMUHU.
\Unniocmpuposéams 3aBUCUMOCTh CBOWCTB COJIEH yrOJBHOM
KHCJIOTHI OT MX COCTaBa.

[Iposooumsb, HabarwOamv W onucvléamb  XUMHUYECKUUN
HKCIIEPUMEHT C COOJIIOICHIEM TTPABUII TEXHUKH O€30MTaCHOCTH.
\Pacno3naéams KapOOHAT-UOH.

\Bvlnoansms pacd€Thl 10 XUMUYECKUM (GopMyJiaM U
YPaBHEHUSIM PEAKIUI, TPOTEKAIOIIUX C YH4aCTUEM COCMHEHUH
yriepoja

32 [TpakTuyeckas pabora |[lomydenue, cobupanue U pacrio3HaBaHue yriekuciaoro |[[lomyuame, cobupams W pacnos3naéams YIIEKUCIBIA raj3
5. «Ilony4yenue raza. Mi3yueHue pacTBOpUMOCTH YIJIIEKUCIIOro ra3a B Bojie |Oopawamsca ¢ 1a0OpaTOpHBIM ~ O0OpYJOBaHUEM |
YIJIEKUCIIOrO Ta3a U M XapaKTEPUCTHKA KUCIIOTHBIX CBOMCTB YrOJBbHOM HarpeBaTelbHBIMU NMPHOOpaMH B COOTBETCTBUM C MpPaBUIIaAMHU
WN3Y4YEHUE ETO KHCI0Thl. KauecTBeHHas peakius Ha KapOoHaT- U TEXHUKU 0€30IacHOCTH.

CBOMCTB» rUIpoKapOOHAT-HOHBI \Habniooams v onucviéams XUMUYECKUIN 3KCIIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOJBI 11O PE3yJIbTaTaM IIPOBEACHHOTO
DKCIIEpUMEHTA.
Compyonuyams B TIpoliecce y4eOHOTO B3aUMOJCHCTBUS TIPHU
paboTe B rpymnmnax

33 YTII€BOOPOIBI Heoprannueckue 1 OpraHM4ecKue BELECTBa.

YrineBonopoasl. XMMHUYECKOE CTPOEHHE OPraHN4YECKUX
BELIECTB, KaK IOPAJOK COETUHEHHS aTOMOB B MOJIEKYJIE T10
BaJICHTHOCTH.

MerTaH, 3TaH, KaK IpeJesbHbIE YTIIEBOI0POAbl. DTUIIEH U
alleTUJIEH, KaK HenpeebHble (HEHACBIILEHHBIE)

YTJIeBOIOPOIBL. ['OpeHre yriieBo10pOI0B.

\Xapakxmepuzoeamb  OCOOEHHOCTH COCTaBa U CBOWCTB
OPTraHUYECKUX COCTMHEHHM.

Paznuuams IpeeabHbIe U HENPEICIBHBIE YTIEBOLOPOIBL.
Haszvieamo 1 3anucvigams GOpMyJibl (MOJIEKYISIPHBIE U

CTPYKTYpHBIE) BaXKHEHIINX MMpEeACTaBUTENCH YTI€BOIOPOIOB.

[Ipednazame SKCIEPUMEHT 110 PACHIO3HABAHUIO COSAMHEHUI
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KauyecTBeHHBIE peaKlui Ha HETIpe/iebHbIE COCTUHEHNUS.
JleMoHcTpauuu. Mojienu MoJIeKysl MeTaHa, 3TaHa, THIICHA|
u anieTuiieHa. BzaumoselictBue 3TuiieH ¢ GpoMHON BOAOH
11 PAaCTBOPOM II€pMaHIraHaTa Kajusl.

HENpeaeIbHOr0 CTPOCHHUS.
[Habnto0ams 3a X00M XUMHUYECKOTO SKCIIEPUMEHTA,
OIKCBIBATH €TO0 U JIeTaTh BBIBOABI HA OCHOBE HAOIIOCHUN.
Quxcuposams pe3ybTaThl SKCIIEPUMEHTA ¢ TOMOIIBIO
PYCCKOTO (POIHOTO) SI3bIKA, & TAKXKE C TTOMOIIBIO XUMHUUECKUX
(dbopMys U ypaBHEHUH.

34 Kucnoponconep:ka-  [OTUIIOBBIN CIUPT, €T0 MOJIIyY€HUE, IPUMEHEHUE U Xapakmepuzo6amu CIIAPTHI, KAK KMUCIOPOACOACPKALLIE
ive opranuyeckue|puznogoruueckoe aeiicreue. TpexaToMHbI criupt OpPraHUYECKHUE COCTUHEHUS.
COCIMHEHUS riinepuH. KauecTBeHHas peakliis Ha MHOTOAaTOMHBIE Knaccuguyuposams cniupThl 10 aTOMHOCTH.
CIMPTHI. YKCYCHas - IPEJICTABUTENb Kilacca KapOOHOBBIX |[Ha3bieamsb NpeACTaBUTENEN OJJHO- U TPEXATOMHBIX CIIMPTOB U
KHCJIOT. 3aMUChIBATh U3 (POPMYIIBL.
JlemoHcTpauuu. O0Iye XuMHYECKUe CBOICTBA KUCIIOT Ha |\ Xapakmepu3o6ams KUCIOTHI, KAK KHUCIOPOCOAEpIKaIne
[IpUMepe YKCYCHOM KHUCIIOThL. KauecTBeHHas peakuys Ha (OPraHUYECKUE COCUHEHUS.
MHOI'0OAaTOMHBIE CIIUPTHI \Hazvieams NpeacTaBUTENEN IPEIEIbHBIX U HEIIPEAEIbHBIX
KapOOHOBBIX KHCJIOT U 3aIIMCBIBATh U3 (DOPMYIIBI.
35 Kpemnuii u ero KpeMmuuii, ctpoeHne ero aroma 1 csoiictsa. Kpemnuii B

COCOAUMHCHUSA

npupoae. Cunuuuasl v cunad. Oxeng kpemMHus(I'Y).
KpemHueBast KUCIIOTa U €€ COJIH.

Jlemonctpaunu. Komnekus «O06pa3isl DpUpOoaHbIX
coenHeHul kpeMHus». Komnekus crekia, KepaMuKH,
[IEMEHTA U U3/ U3 HUX.

JlaGoparopHbie onbIThl. 38. [IpomyckaHue yriekuciaioro
ra3a yepe3 pacTBOp CHJIMKAaTa HaTpHs

Xapakmepuzosamb  CTPOEHME aTOMOB U  KpPUCTAJIOB,
¢uznyeckue W XUMHUYECKHE CBOWCTBA, TONYYCHHE U
[MPUMEHEHHUE KPEMHHS C UCIIOIH30BAaHUEM PYCCKOTO (POJIHOTO)
SI3BIKA U SI3BIKA XMMUH.

Ycemanaenueams TPUYMHHO-CIEICTBEHHBIE CBSI3U  MEXIY|
CTPOCHHEM aToMa, BMJOM XUMHMUYECKOW CBSA3M, THUIIOM
KPUCTAJUINYECKON PEmETKH KpPEeMHUs, ero (U3NYeCKUMU HU
XUMUYECKHMU CBOMCTBAMH.

Buinonnsams pacy€Thl 10 XUMHUUECKUM (OpMyJiaM U
YPaBHEHUSIM PEAKLUH, IPOTEKAIOIIUX C yYaCTUEM KPEMHUS U
ero COSTUHEHUN.

Xapakmepuzosamb cOCTaB, (QU3NYECKUE U XUMHUYECKHE
CBOWCTBA, IOJyYCHNE W MIPHUMEHEHHE COCAMHEHUN KPEMHHS C
MCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XMMHH.
CpasHusamsv TUOKCHUIBI YTIIEpPOAa U KPEMHHUSL.
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Onucviéams BaKHEUIINE TUIIBI TPUPOJIHBIX COSTUHECHUI
KPEMHHUsI KaK OCHOBHOTO 3JIEMEHTA JIUTOC(EPHI.
\Pacnos3rnasams CUIAKAT-UOH

36

CumkaTHas

[IPOMBIINIJICHHOCTDH

[IpousBocTBO cTekia u neMenTa. [lpoaykuus
CHJIMKATHOHN MPOMBILIUIEHHOCTH: ONTHYECKOE BOJIOKHO,
kepamuka, dpapdop, hasac. OnTHIECKOe BOJOKHO.
JlemoncTpanuu. Konnekuus npoayKuuu CUINKaTHON
MPOMBIIIIICHHOCTH. BueopparMeHTsl U caai bl
«[Tpon3BOACTBO CTEKIIA U IIEMEHTA

Xapaxkmepuzoeamv CUTNKATHYIO IPOMBIIIEHHOCTD U €€
OCHOBHYIO MPOAYKIIHUIO.

Ycemanasnueams ananoruu Mexy pa3iMdHbIMU OTPACISIMU
CHJIMKATHOW TPOMBIIUIEHHOCTH

37

[lonyuenue

HEMCTAIJIOB

Hewmeraisl B mpupoze.

@DpakiMoHHAas ePEroHKa KHUJKOT0 BO3/lyXa, Kak Croco0
[10JIy4€HUsI KUCII0pO/1a, a30Ta, aproxa. [lomyuenue
docdopa, kpeMHUs, XJI0pa, HOJA. DIEKTPOJIU3 PACTBOPOB.
Jlemonctpannu. Komnekuus «lIpupogneie coenuHeHus
HEMETAJJIOBY. BuneodparmenTs u cranpl
«DpakMOHHAsT ~ NEPEeroHKa  KUAKOTO  BO3IyXay.
Buneopparmentsl u cnaiiasl  «llonydyenue Bomopona,
KHMCJIOPO/1a ¥ TaJIOT€HOB 3JIEKTPOIUTUYECKUM CIIOCOO0M»

Onucwviéams HaXOXKJICHIE HEMETAJIOB B IPUPO/IE.
Xapaxmepuzosamv PpakIMOHHYIO NTEPETOHKY >KUKOTO
BO3/lyXa KaK COBOKYITHOCTh (PU3UUYECKHUX MPOIECCOB.
Apeymenmupoeams OTHECEHUE AKTUBHBIX HEMETAJUIOB K
OKHCITUTEIHHO- BOCCTAHOBUTEIBHBIM IIpOIleccaM

38

[lonyyenue

BaYKHEHIITNX
XUMHUUYECKHX
COeTUHEHNN

[lonyyeHue  cepHOM  KHUCIOTBL:  CBIPbE,  XUMH3M,
TEXHOJOTHMYECKAss CXeMa, METOJA  KHIIAIIEro  CJO,
MPUHIIMITB TETNIO00OMEHa, MPOTUBOTOKA M IUPKYIISIIHH.
Oneywm.

[Ipon3BOACTBO aMMHUaKa: CbIPbE, XUMHU3M,
TEXHOJIOTHYECKAsA CXEeMa.

JleMoHCcTpanum.

Mogpenu anmapaToB JJIs MPOU3BOJICTBA CEPHOM KUCIIOTHI.
Monens KUITIIEro ¢jios. Moeib KOJJOHHBI CHHTE3a
ammuaka. Bugeodparments! u ciaiinsl « IponzBoacTBo

cepHO KUCIOTH. BupeopparMeHTs

Xapakxmepuzoeams XUMHU3M, ChIpE, annapaTypy, HayuHble
MPUHLIMAIBI U TPOJYKIMIO IIPOU3BOACTBA CEPHON KHUCIIOTHI.
CpasHusams IPOU3BOJICTBO CEPHON KHCIIOTHI C
[IPOU3BOJICTBOM aMMHaKa
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I ITOJTYYCHUA CCpHOﬁ KHUCJIOTBI».

u cnaiael «lIponsBoacTtBo ammuakay. Komnekiusa «Coipbé

CBOMCTBA METAJLJIOB

39 O0006menne o TeMe  |YPOK-yIpakHEHHUE C UCIIOJIb30BaHUE CAMOCTOATENBHON  |[Ipo6ooums OLEHKY COOCTBEHHBIX JOCTHXKEHHH B YCBOEHUM
«HemeTtaiuibl u ux PabOTHI IO BHITIOJIHEHHUIO IIPOBEPOYHBIX TECTOB, 3aJaHUHN HITeMBbl.
COCAMHCHU YIPOKHEHHH \Koppexmuposams ~ CBOU 3HAaHUSI B  COOTBETCTBHUM C
[UIAHUPYEMBIM PE3YJIbTATOM
[lonyuams  XUMHYECKYIO HHGDOpMAmMU W3  Pa3INYHBIX]
HCTOYHHKOB.
[Ipeocmasnsame unpopmanuio o reme «Hemeramis» B Buie
Ta0IMI], CXEM, OIIOPHOIO0 KOHCIEKTa, B TOM YHCIE C
npumeHeHueM cpeacts KT
40 KoHTposibHas paboTta mo Teme «HemeTauibl M X COSTMHEHUS»
MeTtaJiibl M UX coeauHennst (17 4)
41  [[onoxenue meramios [[lonoxkenne MetauioB B Ilepuoauueckoii  cucteMe|Q6bACHAMb, YTO TAKOE METALIBL.
B [lepnonnueckon xumuueckux s1aemMeHToB J{. . MenneneeBa, ctpoenne ux|Pasiuyams (HOPMBI CYIIECTBOBAHHUS METAIIOB: DJIEMEHTHI H
CHCTEME, CTPOCHUE aTOMOB U  KpPUCTAJUIOB. Meraimyeckass CBfI3b  HU[IPOCTHIE BEILIECTBA.
ATOMOB U KPUCTAJUIOB [METAJUIMYECKasl KpUcTaluinueckas pemérka. dusnueckueXapakmepuzogams XUMHUYECKUE DIIEMEHTBI-METAUIBI 10 HX
CBOMCTBA METAJUIOB: JJIEKTPO- M TEIUIONPOBOJHOCT,MON0XKEHUIO B [lepuoanueckon cucreme . . Menaeneesa.
OTpakalIass CHOCOOHOCTh, TUIACTUYHOCTh. CrutaBbll/IpocHo3upogams  CBOMCTBA HE3HAKOMBIX  METANIOB  TIO
YEPHBIE U [IBETHBIC MojJokeHuto B Ilepuoamyeckoi cucremMe XUMHUYECKHUX
hiemenToB 1. V1. Meneneena.
Yemanaenueams TPUUMHHO-CIIEICTBEHHBIE CBSI3M  MEKIY|
CTPOEHUEM aTOMa, BHJOM XHMHYECKOW CBSI3H, THIIOM|
KPUCTAJUTMYECKON PEIIETKA METAJIJIOB — MPOCTHIX BEUIECTB U
X COCIMHEHNH
42 OO0IMe XUMHYECKUE

HanpsHKeHUW. B3anMoielicTBie METAIJIOB C HEMETaJlIaMu,
OKCHUJaMH, KMCJIIOTaMU, COJISIMH. AJ'IIOMI/IHOT epMI/ISI.

MeTasuibl Kak BOCCTAaHOBHUTEINN. DJIEKTPOXUMUYECKUN psall[pumenssme €ro Juisl XapaKTePUCTUKU XUMUYECKUX CBOMCTB

06bﬂCHﬂl’l’lb, YTO TAKOC pAd aKTUBHOCTHU MCTAJIJIIOB.

MTPOCTHIX BEIICCTB-METAILIOB.
0606wams CUCTEMY XUMHUYECKHUX CBOMCTB METAJVIOB KaK
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JleMoHcTpanuu. B3aumopeiicTBue HaTpus, JHUTHS U
KaJblUsl ¢ BOJIOM. ['opeHne HaTpusi, MarHus U Keje3a B
KHCJIOPOJIE. Bcenreimka TEPMUTHOMN CMECH.
B3anmo1eiicTBHE CMECH MTOPOIIKOB CEPBI U JKEJe3a, IUHKA
1 cepbl. B3ammoneicTBHE aNlOMUHUS C KHCIOTaMH,
[meno4aMu U BOAoM. B3amMonelicTBue kene3a U MEOH C
XJIOpoM. B3ammopneicTBue Meau ¢ KOHUEHTPUPOBAHHOU
CepHON KHCIOTON M a30THOM KUCIIOTOH (pa30aBiIeHHON U
KOHLIeHTpupoBaHHOM).  JlabopaTopHblii  ombIT.  39.
B3anMoeiicTBre xene3a ¢ pactBopom cyibdara meau(I1)

«BOCCTAaHOBHUTEIBHBIE CBOHCTBA.

Cocmasnamo MOJICKYJISIPHBIE ypaBHEHUs peakuui,
XapaKTePU3YIOIIUX XMMUYECKHE CBOMCTBA METAJIOB B CBETE
yueHHUs: 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MpOIleccax, a
PEaKIMU C Yy4aCTUEM 3JIEKTPOJIUTOB, MPEJICTABISATh TAKXKE U B
MOHHOM BHUJIC.

\Habniooams v onucviéams peakliui MEX/1y BEILIECTBaMU C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.
CaMOCTOSATENBHO #POBOOUNDb OTBITHI, OITBEPKIAIOLINE
XMMHUYECKHE CBOIICTBA METAJVIOB C COOJIIOJIEHUEM TIPAaBUJI
TEXHHUKHU 0€30MacHOCTH

43-44  |O6mas CrpoeHue aTOMOB U MPOCTBIX BELIECTB. 3aBUCHUMOCTBIOGbACHAMs STUMOJIOTHIO HA3BAaHHS TPYIIbl  «IIETOYHBIE
XapaKTepUCTHKA (bU3NYECKUX ¥ XUMUYECKUX CBOMCTB ILEIOYHBIX METAIIOB|MeTaLIIbIY.
[ICIIOTHBIX OT 3apsifioB siaep uX aroMoB. OKCHABI M THUIPOKCHABL/Jagame 0O0IIyI0 XapaKTEPUCTUKY IICTOYHBIM METaJlJIaM T10 MX
METaJUIOB IICIOYHBIX ~ METalIOB, MX IIOJNYYCHHE, CBOHCTBA,[onoxkeHMIO B IlepHOAMYECKOH CHCTeME XMMHYECKHX
IIPUMCHCHUC. Baxueiinme conn ICJIOYHBIX MCTAJIJIOB, UX|3;1e MEHTOB I[ . MeHHeHeeBa_
BHAYCHHC B JKMBOH M HEXHMBOW NPUPOLE M B XKUSHUXapaxmepuzoeamb CTPOeHHE, (DM3MUECKHE U XUMHYECKHE
1CJIOBCKA. CBOMCTBA IIECIIOYHBIX METAJUIOB B CBETE 00IIIEr0, 0COOCHHOIO U]
JlemoHcTpanuu. OKpacka IIaMeH! COeTUHEHUSIMU e IMHUYHOTO.
LICJIOYHBIX METAJIIOB [Ipeockazvieame  (HU3NUECKHE W XUMHYECKHE CBOWMCTBA
OKCHJIOB U TMIAPOKCHIOB IIIEJIOYHBIX METAJUIOB HA OCHOBE MX
COCTaBa U CTPOEHHUS U IOATBEPKAATh IIPOTHO3bI YPABHEHUSMHA
COOTBETCTBYIOIINX PEAKIIH.
[Ipogooums  pacu€Thl MO XUMHUYECKUM QopmyiaamM H
YPaBHEHUSIM pEaKlUii, IPOTEKAIOIIMUX C Yy4aCTUEM IIEIOYHBIX
METAJUIOB U UX COCIMHEHUN
45-46  |O0us CtpoeHre aTOMOB U MPOCTHIX BEIIECTB. 3aBUCUMOCTHOOBACHAMb STUMOJIOTUIO Ha3BaHUS TPYMINbl  «IIEIOYHO-
XapaKTepUCTHKA (U3MYECKUX U XUMUYECKMX CBOWCTB IIEI0YHO3EMENbHBIX[3eMEbHbIE METAILIbI.
menouHoseMenbrpx  |[MCTAVIOB OT 33pANOB SJIEP HX aTOMOB. Oxcunpl u/lasams OOIIYI0 XapaKTepuCTHUKYy Metauiam [IA rpynmsl
CUAPOKCUABI  IIEJIOYHO3EMENIbHBIX ~ METauIoB,  UX|(LIENOYHO-3€MENIbHBIM MeTaljlaM) MO0 UX TOJOXKEHUIO B
METaJUIOB

TIOJIYUCHUC, CBOMCTBA U IMPUMCHCHHUC. Baxsneiinue conu
IE10YHO3EeMEIbHBIX MCTaJIJIOB, UX

[leproanueckoil cucreMe XUMHYEeCKHX anemMeHtoB /J[. U.
Menpeneena.
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3HaYEHHUE B MPUPOJIE U KU3HU desoBeka. KapOoHatsl u
rUIPOKapOOHATHI KAJIbLIUA.

JlemoncTpanun. Okpacka IJIaMeHu COeIUHEHUSIMU
HIEI0YHO3EMENBbHBIX METAJUIOB. ["alienre n3sectu BOJOM.
JlaGopaTophsbiit onbIT. 40.1Tosry4eHE N3BECTKOBOW BOJIBI U
OIBITHI C HEU

Xapakmepuzoeamsb CTpOeHUE, (U3NYECKHE U XUMHUYECKHUE
CBOMCTBA ILENOYHO-3€MEIbHBIX METAJZIOB B CBETE OOILEro,
0COOEHHOI'0 M €JUHUYHOTO.

IIpeockasvieamsv  (U3NUECKHE U XHMUYECKHE CBOMCTBA
OKCHJI0B M THJIPOKCHUI0B MeTailioB ITA rpynmnel Ha OCHOBE UX
cocTaBa M CTIPOCHHA U  nOOmMeepi’coams  MPOTHO3BI
YPaBHEHUSMHU COOTBETCTBYIOIINUX PEAKIIUM.

[Ipogooums  pacu€Tel 1O XUMHUYECKUM QopmyiaamM H
YPaBHEHUSAM peakUuil, IPOTEKAIOIINUX C YYaCTUEM IIETOUYHBIX
METaJUIOB U UX COCTMHEHUIN

A7 DKéctkocTh Bompl 1 PKEcTKOCTh BOIBI: BpeMeHHass W moctosHHas. CrocoOb|O0bACHAMb, YTO TAKOE «GKECTKOCTh BOJBIY.
CIIOCOOBI €& yCTpPaHCHUS BPEMEHHOM KECTKOCTH. Cnoco6sl1Pasnuuams BpEMEHHYIO U TOCTOSIHHYIO JKECTKOCTB BOJIBI.
yCTpaHEHUS YCTpaHEHHsT  TOCTOSHHOM  kéctkocth.  Houwutsl[/Ipednazamsb ciocoObl yCTpaHEHHs )KECTKOCTH BOJIBI
JleMOHCTpanuu. [Tony4yenune KECTKON BonbI/ I[p060OUmMb, HAOII0Oamb N ONUCHIBAMb XUMUYECKHUH
B3aMMOJIEHCTBUEM YIJIEKUCIOIO C W3BECTKOBOM BOJIOMW.PKCIEPUMEHT, C COOJIIOAEHHEM NIPaBHU TEXHUKH 0€3011aCHOCTH
YcTpaHeHHe BpPEMEHHOH KECTKOCTH KHUIISITYCHHEM U
00aBKOM COJMbI. YCTpaHEHUE TOCTOSIHHOM JKECTKOCTH
no0aBkoi conbl. MOHUTBI M NpPUHIMI WX JACUCTBUS
(BumeodparMeHT).
48 [IpakTuyeckas pabora

6. «[lonyuenue
PKECTKOU BOIBI U
CITOCOOBI €€
YCTPaHEHUSI»

[TonydyeHue KECTKOM BOABI B3AMMOACHCTBUEM
YTJIEKUCIIOTO C U3BECTKOBOW BOJIOW. Y CTpaHEHUE
BPEMEHHOM KECTKOCTU KUTISTYCHUEM U JOOABKOH COIBI.
Y cTpaHeHue NOCTOSTHHOM KECTKOCTH 100aBKOM COJBI.
McnpiTanue %ECTKOM BOABI paCTBOPOM MbLIa

[lonyuams, cobupames ¥ pacno3Hagams YTIEKUCIBIA Taj3
Obpawamvca ¢ 1abOpaTOpHBIM ~ OOOpPYJOBaHUEM U
HarpeBaTelbHBIMU NMPHOOpaMH B COOTBETCTBUM C MpPaBUIIaAMHU
TEXHUKU 0€30IacHOCTH.

[Habnto0ams 1 onuceléams XAMHUUECKUH SKCIIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOJBI 110 pe3yJIbTaTaM IPOBEIECHHOTO
HKCIIEPUMEHTA.

Compyonuyams B TIpoliecce y4eOHOTO B3aUMOJCHCTBUS TIPHU
paboTte B rpymnmnax
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49

AJTIOMUHHI U €ro CoenvHeHus ATIFOMUHMS B IPUPOAE. XUMHUUECKUE \Xapakmepuzoeams aNOMUHUA 1O €ro TOJIOKEHHIO B
COCTUHCHMS cBoiicTBa amroMuHMsI. OcOOEHHOCTH OKcHa U Tuapokcuaalllepuonnueckoid cucteme Xumudeckux oanemeHToB [J[. U.
QTFOMUHHUS Kak aMPOTEepHBIX coequHeHnid. Baxknelimue |(MeHueneena.
COJIM aTIOMHHHMS (XJI0pHU/, cyibdar). JlemoHncTpauu. Onucvleams CTpOCHUE, (PU3HUECKUE U XUMUYECKUE CBOMCTBA
Koiuekyst npupoHBIX COCTUHEHUN alTFOMUHUSL. AITFOMUHUS, MOATBEPIKIas 1504 COOTBETCTBYIOIIUMH
Buneopparments! u crnaiipl «OKCUT AIIOMUHUS M €70 |YPAaBHEHUSIMH PEaKIIHIA.
Moubukanuny. [lomyuenne amporeproro ruapokcuaa |O6vacHams JTBONCTBEHHBIH XapaKTep XMMHUYECKUX CBOWCTB
AJIOMHHUS U UCCIIEIOBAHNME €r0 CBOMCTB OKCHJIa U TUJIPOKCUJIA AITFOMUHUA.
\Konkpemuzuposanmu 31EKTPOJIUTUUECKOE MOTYyUCHUE
METaJJIOB ONTMCAHUEM MTPOU3BOJICTBA ATIOMUHHS.
Yemanasnueams 3aBUCUMOCTB 00J1aCTEN TPUMEHEHUS
AJIFOMUHUS U €T0 CIIJIABOB OT CBOMCTB.
[Iposooumsv  pacd€Thl MO XUMHUYECKHUM QopMynamM H
YpaBHEHUSIM PEaKIMi, MPOTEKAIOIINX C Y4aCTUEM aTlOMUHUS U
€ro COCIUHEHUN
50-51 [Keneso u ero OcoOeHHOCTH cTpoeHHs aToMma Kkerne3a. JKene3o B

COCTUHEHUS

npupojae. Baxueiimue pyasl sxene3za. OKCuabl U
runpokcuabl sxene3a(Il) u (I). Conu sxeneza(Il) u (II0).
OO6Hapy>keHrne HOHOB KaTHOHOB elle3a B pacTBOPE.
3HaueHUE COSAMHEHH JKenesa.

JlaGopaTopHBIE OTIBITHI.

41. TTonyuenue runpoxcunon xeneza(ll) u (I11).

42.  KadecTBeHHBIE peaKIIMH HA KaTHOHBI JKeJie3a

Xapaxmepuzoeams TmIONOXKEHUE xene3a B Ilepuonnueckon
cucteMe xumuueckux dnemeHToB J[. M. Menneneena,
0COOCHHOCTH CTPOCHHUS aTOMa.

Onucvieams (u3NUECKUe U XUMHUYECKHE CBOMCTBA >Keiesa,
MOATBEPIK/asi UX COOTBETCTBYIOIIMMH YPAaBHEHUSIMHU PEAKIUH.
ObvscHams HANUYUE JABYX T'€HETHYECKHX PSAOB COCMHEHUMN
kenesa Pe?” u Pe®* .

Ycemanasnueams 3aBUCUMOCTB 00JIacTell IPUMEHEHUS JKeTe3a
W €r'0 CIVIaBOB OT CBOICTB.

[Ipogooums  pacu€Thl MO XUMHUYECKUM QopmyiaamM H
YpaBHEHUSIM PEaKIMi, MPOTEKAIONINX C y4acTHEM JKeje3a U
ero COSTUHEHUN.

Habnrwoams u onucviéames PEakud MEXIy BEIIECTBAMHU C

[MOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUU
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02 [IpakTiueckas pabota |Perenue sSKkCriepuMEHTAIbHBIX 33/1a4 Ha paclOo3HaBaHHUE U[DKCIEPUMEHTAIbHO UCCIe0068amb CBONCTBA METANIOB U UX
7 «Pemenne [0JIy4€HUE METAJUIOB U UX COeIMHEHUN COEUHEHMI, peliaTh IKCHEpPUMEHTANbHbIE 3a7auyd IO TeMe
PKCIIEPUMEHTAIIbHBIX «MeTamisl.
3a1ad 1o TeMe \Pabomams ¢ 1abOpaTopHbBIM  00OpPYIOBaHHEM  H
«MeTabi» HarpeBaTeJIbHBIMU PUOOpaMU B COOTBETCTBHM C IpPaBUIAMU

TEXHUKH 0€30I1aCHOCTH.

\Habnr00amb CBOMCTBA METAJIOB M X COCAUHCHUM M SIBJICHUH,
MPOUCXO/ISIINX C HUMHU.

Onucvieamb XUMUYECKUHN SKCIIEPUMEHT C IIOMOIIBIO PYCCKOTO
(pOIHOTO) SI3bIKA U SI3BIKA XUMUH.

Dopmynuposams BBIBOABI IO Ppe3ylbTaTaM IPOBEIEHHOTO
HKCIIEPUMEHTA

Onpeodenamoy (ucxons u3 y4eOHOHN 3a7aun) HEOOXOAMMOCTh
MCIIOJIb30BaHUs HAOMIOICHUS HIIM YKCIIEPUMEHTA

03 Koppo3ust METAILIOB U ObvsicHsmp, 4TO TAKOE KOPPO3HSL.

CIIOCOOBI 3AIUTHI OT Koppo3us xumuueckas U JIeKTpoXuMudeckas. 3ammura  [Pasiuyams XAMUYECKYIO U DJIEKTPOXUMHUYECKYIO KOPPO3HH.
Hee METAJIJIOB OT KOPPO3HH. \Unrniocmpuposams TIOHATUS «KKOPPO3US», «XUMHUUYECKAs
JleMOHCTpalny. KOPPO3US», «IIEKTPOXUMUYECKAS KOPPO3USD MPUMEPAMH.
Kosutekius « XMMHUUECKHE HCTOYHUKH TOKay. Pe3ynbrarel |[Xapakmepuszoeams criocoObl 3alIUTl METAJUIOB OT KOPPO3UH
JUTUTEIIBHOTO SKCIIEPUMEHTA 110 U3YYEHUIO0 KOPPO3UHU
CTaJIbHBIX M3JIEJMI B 3aBUCUMOCTH OT YCJIOBHI MPOIECCOB
94-55  [MeTauisl B IpUpOIE.

[lousarue o
METAJLTYPTUHU

Mertasuisl B Ipupo/ie: B CBOOOIHOM BUJE U B BHJIE
COCIMHECHUM.

[lonsaTre 0 MmeTayurypruu. YépHas u 1BeTHas
METaJLITypIHysl.

[TupomMeTamyprusi, THAPOMETaITYprus,
hrekTpometautyprus. Jlomennsiii mpouecc. [lepepaborka
Jyr'yHa B CTaJlb.

DJIEKTPOJIN3 PACILIIABOB.

JleMoHcTpanu. BocctanoBieHre MeIM U3 OKCUA

menu(I1) Bomopomom. BuneodparMeHTs U ciraiiibl

bopMBI COEIMHEHUH

Knaccugpuyuposamo
METaJIOB.
Xapaxkmepuzosams 0011ue CIOCOOBI IMOJYYEHUS METAJIIOB:
[UpO-, TUAPO- U JIEKTPOMETATUTYPTHH.

Konkpemusuposamu 3T cIOcOObI TPUMEPAMU U YPABHEHUSIMU
peakuuii ¢ COCTaBICHUEM AIIEKTPOHHOTO OasiaHca.

Onucviéams IOMEHHBI TpollecC U BIEKTPOIUTHUECKOE

TIOJIYUCHHNEC MCTAJIJIOB.

HIPUPOAHBIX

Paznuuame 4€pHBIE U IIBETHBIE METAJUIbI, YYTYHBI M CTAIIN
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«[IpousBoacTBO UyryHa u crain». BugeodparMeHTsl u
crnaiapl «M3aenus u3 yyryHa u cranuy». BuneopparmeHTs
1 ciaipl «I[por3BOACTBO AIIFOMUHHUS

56

O0o001eHre  3HAHUHY POK-YIIPaKHEHUE C UCIIOIb30BAHNUE CAMOCTOATENBHON  |[[Ip0o600ums OIEHKY COOCTBEHHBIX IOCTIIKCHHH B YCBOCHHUH
o Teme «MeTtauibl»  [PaOOTHI IO BHIMOJHEHUIO TPOBEPOYHBIX TECTOB, 3aIaHUH HUTEMBI.
YIIPaXKHEHUM. Koppekmupoéams ~ CBOM  3HaHHA B  COOTBETCTBHH C
MJIAaHUPYEMBIM Pe3yJIbTaTOM
[lonyuams  XUMHYECKYIO HHGpOpMamMU W3  Pa3INYHBIX]
MCTOYHUKOB.
[Ipeocmasname wHPOpPMAIMIO MO0 TeMe «MeTauisl» B BUIC
Ta0JIMI], CXEM, OIIOPHOIO0 KOHCIEKTa, B TOM YHCIE C
npuMmeHenueMm cpencts MKT.
57 KonTpoibpHas padot 3 mo Teme «MeTauibly
Xumus ¥ OKpyxa0mas cpeaa (2 4)
o8 Xumuueckas Crpoenue 3emiu: a/1po, MaHTHUsI, 3eMHasl KOpa, UX \Unmezepuposams cBefieHUs 10 Ppu3ndecKoii reorpaduu B
OpTraHU3aIMs TUIAHETHI [XUMHUECKU cocTaB. JIutocdepa u e€ XuMudeckuit 3HAHUS O XUMHUYECKOW OpraHU3aliy MIaHETHI.
Semis coctaB. Munepansl. Pynel. Ocaiounbie MOpObL. Y, N
onestibie Hoxomaesire. XMiaeckii cocTas apakmepu3zo8ams ~XUMHYECKUH COCTaB TI'eOJIOTHYECKHUX|
. 0000ueKk 3eMiu.
ruapochepsl. XUMUYECKHI cOCTaB aTMOCHEPHI.
JemoncTpati, BrjieodparmenTs! 1 ciaiins: «CTpocHue \Paznuuams MUHEPAJbl U TOPHBIE MOPO/IbI, B TOM YKCIIE U PYIbI
3emu 1 €€ XuMHU4YecKHil coctaBy. Komekius MuHepanos
1 ropHbIX opoJ. Komnekmus «Pyasl MmeTaimoBy.
JlaGoparopHbie onbITHL. 43. M3ydenue rpaHuTa.
59 Oxpana M CTOYHMKY XUMUYECKOT0 3arpsi3HEHUS] OKPYXKaroIen Xapaxmepu306amb UCTOYHUKA XUMUYECKOTO 3arpsi3HEHUS

OKPYKaIOIIE Cpebl
OT XUMHUYCCKOI'O
3arpsA3HeHus

cpensl. ['mobGanbHbIE 5KOJOTHYECKUE MPOOTIEMBbI
YEIIOBEUECTBA: MAPHUKOBBIA d(PPEKT, KUCIOTHBIC TOXKIH,
030HOBBIE JBIPHI. MEXTyHAPOIHOE COTPYTHUYECTBO B
00J1aCTH OXpaHbl OKPYKAIOIIEH

OKPYKaIoIe Cpebl.

Onucwvieams TII00aTbHBIC YKOJIOTHYECKHE HpO6JlCMLI
YCJIOBCUYCCTBA, CBA3AHHBIC C XUMUUYCCKHUM 3arpsA3HCHHUCM.
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CpE€AblI OT XUMHNYCCKOI'O 3arpsA3HCHHS. «3enéHas XuUMus».

JlemoHcTpanuu. BuaeodparMeHThI U Cl1ali bl
«I"'moGanpHBIE KOJIOTHYECKUE TTPOOIEMBI YEIIOBEUECTBAY

[ Ipeonazame MyTH MUHUMHU3ALUU BO3ACHCTBHS XUMHUYECKOTO
3arpsi3HEHUS] Ha OKPYXKAIOLIYI0 Cpeay.

[ Ipusooumsv TIpUMEPHI MEXIYHAPOJHOTO COTPYJHUYECTBA B
o0JacTl OXpaHbl OKPYXKAIOMIEH Cpeapl OT XHUMHYECKOTO
3arpsi3HEeHus

O0001eHre 3HAHUY 10 XUMMH 32 KYPC OCHOBHOM 1IKOJIbL. [TogroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHY

(OT) (7 u)
60 Bemiectsa CtpoeHue aToMa B COOTBETCTBUHU C MOJIOKEHUEM [Ipeocmasnsmo wuHpopManuo no Teme «llepuoguyeckuid
XMMHYECKOro s1aeMenTa B [lepruoanyeckoit cucreme. 3aKk0H U llepnonnueckas cucrema JI. M. Menneneesa B cBere
CrtpoeHue BelecTBa: XUMHYECKast CBA3b U TEOPUM CTPOEHUS aTOMa» B BUAE TAaOIHIl, CXEM, OINOPHOIrO
KPUCTAUIMYECKHE PELIETKUA. 3aBUCUMOCTb CBOMCTB KOHCIICKTa, B TOM YHCJIC C IPUMCHECHHEM CPEICTB
00pa30BaHHbBIX AJIEMEHTAMU IIPOCTHIX BEIECTB (METAIOB, MKT.
HEMETAJUIOB, OJIArOPOAHBIX ra30B) OT MOJI0XKEHHS Bvinonnamos TECTOBBIE 3aaHUs 110 TEME.
pieMeHTOB B [leprnoanyeckoit cucreme. Turmonorus IIpedcmaensme wHGOpMAIHIO 1O TeMe «BHIBI XMMHYECKHUX|
HCOPraHMYCCKMX BCIICCTB, NCIICHUC NX Ha KJIACChl K CBA3CH M THUIBl KPUCTANIMYECKHX pEETOK. B3amMocssA3b
rpynnsl. [IpencraBurenn CTPOEHHMs U CBOMCTB BEILECTBY» B BUE TAOJIHIL, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM 4YHcJe ¢ mpumeHeHueM cpeacts KT
61 XuMuueckue [Ipu3Haky 1 ycloBUs MPOTEKAHUsI XUMHUECKUX peakuuil. |[[peocmasname unpopMamuioo mno Teme «Knaccubukanus
peaKkunu THUIOIOrus XUMUYECKUX PEAKIUH 110 PA3INYHBIM XMMHAYECKMX peaKUUil M0 pa3M4HbIM Ipu3HakaM. CKoOpocTb

ocHOBaHUSIM. Peakiinu HOHHOro oOMeHa.
OKHCIUTETEHO-BOCCTAHOBHTEIBHBIC PEAKITHH

XUMAYECKHX peakluil» B BHUAE TaOJUI, CXEeM, OIOPHOIO
KOHCIIEKTa, B TOM 4Hcie ¢ npumeHeHneM cpencts UKT.
\BvinonnAams TECTOBBIE 3aJaHUS 110 TEME.

\Xapaxmepu306amv OKACIUTENBHO-BOCCTAHOBUTENIBHBIC
peaKkinu, OKHCIUTENb U BOCCTAHOBUTEITb.

Omauuams 3TOT TUI peakui OT peakiuii oOMeHa.
3anucvieams ypaBHEHUS! OKHCIUTEIbHOBOCCTAHOBUTEIIBHBIX
PEaKIMii ¢ TOMOLIBIO JIEKTPOHHOTO
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OanaHca
62-63 |OcHOBBI XHUMHUECKHEe CBOMCTBA IPOCTHIX BELIECTB. Xapaxmepuzoeamv o61IMe, 0COOEHHBIE M HHIUBUIYyaIbHbIE
HEOPraHUYeCKOM XapakTepHble XHMHYECKHE CBOWCTBA COJCOOpa3yIOIIMX|CBOMCTBA KHMCJIOT, OCHOBaHHM, COJIEl B CBET€ TEOPUH
XUMUH OKCHUOB, THIPOKCHJIOB  (OCHOBAaHUH, KHCIOT  HPJIEKTPOJMTHYECKOMN JUCCOLUALINY.
aM(OTEepHBIX THAPOKCHUJIOB), COJICH Apeymenmuposams BO3MOKHOCTb MPOTEKAHUS XUMUYCCKUX
PeaKIMii B pacTBOpax JIEKTPOIUTAX UCXOISI U3 YCIOBUH.
Knaccugpuyuposams HEOpraHUIECKUE BEIISCTBA IO COCTABY U
CBOMCTBaM.
[ Ipusooums TIpuUMEpHI MPEACTABUTENICH KOHKPETHBIX KJIACCOB
1 TPYIII HEOPTaHUYECKUX BEILIECTB
64 [ToBTOpCHHE M TectupoBaHue, pelieHWe 3aJad W BBINIOJHCHHUE

0000IIIEHHE 10 TEME.
I[loaroroBka K
KOHTpPOJIbHOM pabore

ynpaxcHeHI/Iﬁ 10 TCMC

\BvinonHams TECTHI U yIIPAXKHEHUS, peuiams 3aauu 1o TeMe.
[Ipo6odumsb ONEHKY COOCTBEHHBIX JOCTH)KCHUU B YCBOCHHH
TEMBI.

Koppexmuposams cBOY 3HaHUS B COOTBETCTBUU C
MJIAHUPYEMBIM PE3YJIbTATOM

65 KontposbHast pabora  [Ne4 «MtoroBasi mo Kypcy OCHOBHOM HIKOJIBI»
66 AHanM3 KOHTPOJIbHOM paboTsl. [ToBeneHNE UTOTOB TOAA.
67-70 |Pe3epBHOE BpeMmst
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Y4eOHO-MeTOANMYECKNH KOMILUIEKT Kypca

Y4eOHO-MeTOAMUECKUI KOMIUIEKT JJI U3y4YeHUs Kypca XUMHUH B 8—9 Kitaccax,
CO3JJaHHBIN aBTOPCKUM KOJIJIEKTUBOM IO/ PYKOBOJICTBOM

O. C. T'abpuensHa, COIEPKHUT, KpOME YYECOHHKOB, YYECOHO-METOAUYECKUE W
TUAAKTAYECKUEe TOCOOMsl, TeTpajau i BBINOJHEHUS JA0OpAaTOPHBIX U

MPaKTUYECKUX padoT u JIp.

YMK «Xumusa. 8 knaccn
1. Ta6puensu O. C. Xumus. 8 kiacc : yue0. /ij1s o01ieo0pa3oBar. opraHu3aIuii /
O. C. I'abpuensn, 1. I'. Octpoymos, C. A. CnankoB. — M.: IIpoceemienue, 2019
2. T'abpuensu O. C. Xumusa. Metonuueckoe nocobue 11 8 kiacca : yued. mocoodue
uist obieoopaszosar. opranuzanuii / O. C. I'abpuensn, . B. Akcénona, U. T
OctpoyMoB. — M.: IIpocsemenue, 2019
3. [Ma6puensn O. C. Xumus. COOpHUK 3a/lay U yNpaKHEHUU. § Kiacc : y4deO.
nocobue ais obmieoodpazonar. opranuzaiuii / O. C. T'abpuensn, U. B. Tpurybuak.
— M.: IIpocBemenue, 2019
4. Tabpuensu O. C. Xumus. Terpaas s 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor. 8 kiacc : yue0. mocobue A 001eoopa3oBaT. opranuszaiui /
0. C.Tab6puensn, 1. B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsemenne, 2019
5. Iabpuensu O. C. Xumus. Pabouas terpags. 8 kiacc : yueO.
nocobwue s obmeodpazonar. opranmsanmii / O. C. I'abpuensn, C. A. Cnaakos, U.

I'. OctpoymoB. — M.: IIpocsemenue, 2019

YMK «Xumusa. 9 knacc»

1. Ta6puensu O. C. Xumus. 9 knacc : yueb. jyisi 001meoopa3oBaT. opraHu3ammii /

O. C. I'abpuensn, 1. I'. Octpoymos, C. A. CnagkoB. — M.: IIpocsenienue, 2019
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2. I'abpuensan O. C. Xumus. Meroanueckoe nocobue s 9 kinacca : yue0. mocodue
st obmeodpazosar. opranmsanuii / O. C. I'abpuensn, . B. Axcénoa, U. T.
OctpoymoB. — M.: IIpocsemienune, 2019

3. Tabpuensa O. C. Xumusa. COOpHUK 3adad W yHpakHeHWH. 9 kimacc : ydeO.
nocobue ans obmeodpazoat. opranuzamuii / O. C. I'abpuensn, 1. B. Tpuryouak.
— M.: IIpocBemenue, 2019

4. T'abpuensan O. C. Xumus. Terpaap 1uist 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabort. 9 ximacc : yueb. mocobue aJis 001eoopa3oBaT. opranu3aiui /

0. C. I'abpuensn, U. B. Akcénona, 1. I'. OctpoymoB. — M.: Ilpocsenienue,
2019

5. T'abpuensu O. C. Xumus. Pabouas tetpanp. 9 knace : yued. mocodue st
obmeoopazosar. opranuzanumii / O. C. I'abpuenss, C. A. Cnankos, 1. T

OctpoyMoB. — M.: IIpocsemienue, 2019



