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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma o XuMuu pazpaboTana Ha OCHOBE CJIEIYIONUX HOpMa-
THUBHBIX JOKYMEHTOB:
« ®enepanbHOr0 TOCYAAPCTBEHHOTO 00Pa30BaTENIBHOTO CTaHIapTa OCHOBHOTO 00111eTr0o 00pa-
30BaHMS, YTBEPKAEHHOTO puka3zoM MuHoOpHayku Poccun ot 17 nexa6ps 2010 r. Ne 1897 (B
pen. [Ipuka3zoB MunoOpHayku Poccun ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577) (nanee
OI'oC O00)
» IIpumepHo¥t OCHOBHOI 00pa30BaTeIbHOM IPOrPaMMbl OCHOBHOT'O OOIIETO 00pa30BaHMs,
ono6perHoi denepaibHBIM y4eOHO-METOIMYECKIM 00BEUHEHHNEM T10 00IIeMy 00pa30BaHHUIO
(mportokon 3acenanus ot 08.04.2015 Ne 1/15)

B ocHOBY Kypca M0I0KEHbI CIIEIYIONUE HACH:
1.maTepuanbHOE €AMHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBICHUN IIPUPOJIBI;
2.Bey1asi poJib TEOPETUUECKUX 3HAHUMN I O0BACHEHUS U IPOTHO3UPOBAHUS XUMUUYECKUX SIB-
JIEHUM, OLIEHKH UX MPAKTUYECKOW 3HAYUMOCTH;
3.B3aUMOCBSI3b KAUYECTBEHHOW U KOJIMYECTBEHHON CTOPOH XMMHUYECKUX 0OBbEKTOB MaTepHAIIbHO-
ro MUpa;
4.pa3BUTHE XUMHUYECKON HAYKH U MPOU3BOACTBO XMMHUYECKUX BEIIECTB U MAaTEPUANIOB IJIs y]I0-
BJIETBOPEHUS HACYITHBIX MOTPeOHOCTEH UeioBeKa 1 00IIeCTBa, PeIeHHs TII00ATBHBIX POoOIeM
COBPEMEHHOCTH;

O.F€HETUYECKas CBSA3b MEK/Y BELIECTBAMH.

OTHU UJIen peaiu3yroTCsl B Kypce XMMUU OCHOBHOM HIKOJIBI TYTEM JIOCTUKEHUS CIEAYIO-

LIUX HeJIeH:

-¢hopmuposanue y yaamuxcs HeJIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

-pa3eumue NO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
YYaIIUXCS B MPOIECCE U3YUECHUSI XUMHUECKOW HAYKH U €€ BKJIaJa B COBPEMEHHbIN Hay4HO -
TEXHUUYECKUN IIporpecc; GopMUPOBaHNE BAXKHEUIINX JIOTUYECKUX ONepaliil MbIIIeHUs (aHa-
Ju3, CUHTE3, 00001IeHNne, KOHKPETHU3allus, CPaBHEHUE U JIp.) B IIPOLecce MO3HAHMS CUCTEMBI
BAKHEUILINX MOHSTHI, 3aKOHOB U TEOPUM O COCTaBe, CTPOCHNUH, CBOWCTBAX U IPUMEHEHUHN XU-
MHUYECKHX BEIECTB.

-gocnumanue yoex JIEHHOCTU B TOM, YTO MPUMEHEHUE MOTYyYEHHbIX 3HAHUM U YMEHUH 10 XU-
MUH ABIsiETCS 00BEKTUBHON HEOOXOJUMOCTBIO [l 6€30MacHOM paboThI C BEIIECTBAMU U MaTe-
puanaMu B OBITY U Ha IPOM3BOJCTBE.

-npoeKmuposanue u peaiu3ayus BeIMyCKHUKaMUA OCHOBHOM IIKOJIBI JINYHON 00pa3oBaTebHOM
TpaeKTOPHUU: BBIOOp poduiist 00ydeHHsl B cTapllie MIKoJie Wi TpodhecCuoHaIbHOro 00pa3oBa-
TEJIBHOTO YUPEXKICHHUS.

-061a0enue Kuo4esvimu Komnemenyuamu: yieOHO-TI03HaBaTeIbHbIMU, UHHOPMAIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMHU.

[IpennaraemMslif Kypc OTJIMYAETCS OT IPYTUX KYPCOB XUMUHU OCHOBHOTO 0011eT0 00pa3o-
BaHUs, BKIIIOUEHHBIX B DenepanbHblii epeueHb Y4eOHUKOB, HATHYHMEM BAKHBIX MeTOHYe-
CKHMX 0COOCHHOCTEH.

*Cooeporcanue Kypca 6bicmpoeno 6 COOmMeEemcmeuu ¢ UCMOPUKO- 102U4eCKUM U CU-
CHEMHO-0eAmMeTbHOCIMHBIM RO0X00AMU HA OCHOGe Uepapxuu yueonslx npoonem. Bee nunak-
TUYECKUE €TUHUIIBI YUSOHBIX KHUT U 8—9 KJIacCOB HAYMHAIOTCS C MIOCTAaHOBKHU 00pa3oBa-
TeIbHOU IIPoOIIeMBI (BOIIPOC, 3a/1aHuE, SKCIIEPUMEHT), KOTOpasi peliaeTcs B MpoLecce U3yueHus
naparpada Ha OCHOBE JICSITEILHOCTHOTO TIOJIX0/A.

*Teopemuueckue nonoxcenus Kypca XuMuu 0CHOBHOI WKOJIbl PACKPbIEAIOMCA HA OCHO-
6€ WUPOKO20 UCNONIb306AHUA XUMUUECKO20 IKChepumenma (1a00paTOPHBIX OIBITOB U MPaK-
TUYECKUX paboT), B TOM YHCIIE ¥ MPOBOJIMMOTO B IOMAIIIHUX YCIOBHUAX, a TAKXKE JIEMOHCTpaLU-
OHHOTI'0 PKCIIEPUMEHTA.



*Pazeumue uHphopmayuoOHHO-KOMMYHUKAMUBHOU KOMNEMEHMHOCHU 00YUaAIOWUXCA:
oOpalleHre K pa3IMuyHbIM HICTOYHUKAM XUMHUYECKOH nH(popMalnuu, NoAroToBKa MHGOpMaIoH-
HOTO IIPOJYKTA U €ro MPEe3eHTaIUs], YMEHUE BECTH IUCKYCCHIO, OTCTAMBATh CBOIO TOUKY 3pEHUS
U KOPPEKTUPOBATh MO3UIMIO HA OCHOBE aHAJIN3a API'YMEHTOB YYaCTHUKOB JUCKYCCHUH.

Memanpeomemuulii XapaKmep co0epHCaAnus yuedHo20 mamepuana:
peanu3alnys CBA3el ¢ MpeIMeTaMu He TOJbKO €CTECTBEHHO-HAyYHOI'0 IIMKJIA, HO U C UCTOpUEil,
JIUTEPATYPOM, MUPOBOM XYyJI0KECTBEHHON KYJIbTYPOl.

Ilpakmuko-opuenmupoeannan 3HaUUMOCms OMHOOPa yuedH020 cO0ePIHcAHUs, CBI3b
U3y4aeMoro Marepuaia ¢ )KU3Hbl0, (POPMUPOBAHKE IKOJIOTMYECKON TPAMOTHOCTH IIpU o0parie-
HUM ¢ XUMUYECKUMHU BELIECTBAMH, MaTe€pUalaMu U NPOLECCaMU, OTBEYAIOLIMMH TPEOOBaHUSIM
NpaBUJI TEXHUKH OE30MAaCHOCTH MPU pabOTe B XUMHUYECKOM KabuHeTe (J1abopaTopun) U OBCe-
JTHEBHOH KU3HHU.

JIOCTIIKEHUIO IPEIMETHBIX, METAIIPEIMETHBIX M TMYHOCTHBIX PE3YIHTaTOB CIOCOOCTBYET
CTPYKTYpUpOBaHue 3a1aHuii no pyopukam: «IIposepbre cBou 3HaHus»; «[IpuMenuTe cBOM 3Ha-
HUs; «Vcnoap3yiTe TOTOMHUTENbHYI0 HH(POPMALIUIO U BBIPA3UTE MHEHHUE.

O0mas xapakTepucTUKa y4e0HOro nmpeaMera

[Ipennaraemasi pabouasi mporpamma o XMMHUM PAaCKPbIBAET BKJIA] yueOHOTO IIPEIMETa B
JOCTHDKEHUE LieJIel OCHOBHOT'O 0011ero 00pa3oBaHus U ONPEeNseT BaXKHEHIIe codepaca-
menbvHble TUHUU npeomema:

«Bewecmeoy» — B3aMMOCBA3b COCTaBa, CTPOCHHUSI, CBOICTB, ITOJIyYE€HUS U IPUMEHEHUS Be-
IIECTB U MaTEPUAJIOB;

«Xumuueckasn peakyus» — 3aKOHOMEPHOCTH IIPOTEKAHMSI U yIIPABJICHUS IPOLIECCAMU T10-
Jy4eHUS U MpEeBpallleHuUs BEIIECTB;

«Xumuueckuii A3vIKk» — ONEPUPOBAHNE CUCTEMOW BAKHEUILINX XUMUYECKUX IMOHATHM, BlIa-
JIEHUE XUMUYECKOW HOMEHKJIATYpOil U CUMBOJIMKON (XMMUYECKUMU 3HAKaMHU, (opMyJiaMu U
YPaBHEHUSMH);

«Xumust u dcu3HbY — COONIOACHNE MTPABHII XMMUUYECKOI 0€3011acHOCTHU MPH 0OpaIleHuH ¢
BELIECTBAMH, MaTEpHUaIaMi U XUMUYECKHMH ITPOLIECCAMU B [IOBCETHEBHOM KU3HU U Ha IIPOU3-
BOJICTBE.

Kypc oprieHTHpOBaH Ha OCBOCHUE 00YYAIOIIUMHCS OCHOB HEOPIraHUYECKON XUMHUH U
KpaTKO€ 3HAaKOMCTBO C HEKOTOPBIMU MOHATUSAMHU U 00BEKTAaMH OPraHU4eCKOW XUMHH.

B conepxxarenpHON nUHUM «Bewecmeoy pacKppIBacTCs yUEHHUE O CTPOEHUU aTOMa U Be-
IIECTBA, COCTABE U KJIACCU(PUKAIUU XUMUYECKUX BEILIECTB.

B conepxarenpHON TMHUM « Xumuueckas peakyus» pacKpblBacTCs yUEHHUE O XUMHUYECKHUX
npoleccax: KiaccCu(puKalys XMMHUUECKUX pPeaklUid 1 3aKOHOMEPHOCTH UX NMPOTEKaHUs; Kaue-
CTBEHHAsl M KOJIMUECTBEHHAs! CTOPOHBI XUMHUECKUX MPOIECCOB (PAcYEThI MO XUMUUYECKUM (hop-
MyJiaM ¥ YpaBHEHHSIM XUMUYECKUX PEaKIuil).

B conepxarenbHON MTUHUM «Xumuueckuti A361k» GOPMHUPYIOTCS YMEHHS YUaIIMXCS Ha3bl-
BaTh BEIIECTBA M0 (OpMYJIaM U COCTABIATH (POPMYJIBI IO X Ha3BAHUSM, 3aIIUCHIBATH YpaBHE-
HUS peakifii ¥ XapaKTepu30BaTh UX, PACKPhIBaTh HHPOPMALIUIO, KOTOPYIO HECET XUMUYECKas
CHUMBOJIMKA, B TOM YHCII€ BhIpakeHHas B TabnuuHoi popme (Ileproanueckas cucrema Xumuye-
ckux snemeHToB /. V1. MenneneeBa, Tabauiia pacTBOPMMOCTH BEILIECTB B BOJIE); HCIIOJIb30BATh
CUCTEMY XMMHMUYECKUX TMOHATUHN 715 ONMCAHUS XUMUYECKUX 0OBEKTOB (3JIEMEHTOB, BEIIECTB,
MaTepUasoB U IPOLECCOB).

B conepxarenbHON TUHUM « XuMus U Hcu3Hb» PaCKPbIBAIOTCS JJOTUUYECKHE CBSI3U MEXKIY
CBOWCTBaMH, IPUMEHEHHEM, MTOJIyY€HHEM BEIIEeCTB B JIAOOPATOPHBIX YCIOBHIX M HA IPOU3BO/I-
cTBe; (hopMupyeTcs KylbTypa 0€301acHOr0 U 3KOJIOIMYECKH IPaMOTHOrO OOpalleHHs ¢ XUMHU4e-
CKUMHU OO0BEKTaMHU.



B kypce 3HaunTenpHas pojb OTBOJUTCS XMMUYECKOMY SKCIIEPUMEHTY: MIPOBEACHUIO TIPaK-
TUYEeCKUX paboT 1 1a00PAaTOPHBIX OMBITOB, (PUKCAIIMHN U aHAIHU3Y UX PE3YJITATOB, COOIIIOICHUIO
HOPM U IIpaBuJiI 0e301acHOi paboThl B XUMUYECKOM KaOuHeTe (JabopaTopun).

Peanu3zarust mporpamMmsl Kypca B Ipoiiecce 00yueHusi N03BOUT 0OyyatoWwmmca NoHATb
POJIb ¥ 3HAYEHUE XUMHHU CPEAN APYTUX HAYK O MPHUPOJIE, T. €. PACKPHITh BKJIAJ XUMHUH B (hopMu-
pPOBaHME LEIOCTHOM €CTECTBEHHO ~-HAYYHON KapTHHBI MUDA.

MecTo0 npeaMeTa B y4eOHOM ILJIaHe

Kypc paccunrtan Ha o6sa3amenvHoe uzyuenue npeomema B 0obéme 140 yaeOHBIX 4acoB,
1o 2 yaca B HeJlenro B 8—9 kiaccax.

C uenbio NOBBIMICHHS KaueCTBAa XUMUYECKOT0 00Pa30BaHUs Ha yPOBHE OCHOBHOTO 00-
1Iero oOpa3oBaHusl PEKOMEH/IYETCsl nponedesmuueckoe uzyuenue xumuu ¢ 7 knacce (http:// c
atalo g.prosv. ru/item/25177 — ccwbiika nHa memoouueckue peKkoMeHOayuu U memamuiecKoe
NAAHUPOBAHUE OAHHO20 KYPCA).

bonee panHee u3yuyeHre XMMUU B OCHOBHOM ILIKOJIE TOCPEICTBOM BBEICHUS IIPOIIEIEB-
THYECKOTO Kypca B 00bEéMe 35 yueOHBIX 4acoB 1Mo 1 yacy B HEENIO MO3BOJIUT:

® YMEHBIIUTh HHTEHCUBHOCTH U3y4EHHS Y4eOHOTO MaTepuaia Kypca XUMUU OCHOBHOU
IIKOJIBI 110 OTHOIIEHUIO K y4eOHOMY BPEMEHHU;

e J10OUTBHCSA BO3MOKHOCTH 00Jiee BHUMATENIbHO U3y4aTh MaTepuall Kypca, Tak Kak ecTbh
BpeMsi 17151 OTPaOOTKU M KOPPEKIUH 3HAHUH yJaliuxcs;

e c(hopMupOBaTh YCTOMUMBBINA TO3HABATEIBHBIN HHTEPEC K IPEMETY;

e 3(hdeKxTUBHO pa3BUTH HE TOJIBKO MPEIMETHBIC, HO U METANPEAMETHbIC 3HAHUS, YMEHHS U
HaBBIKH, a TAK)KE JINYHOCTHBIE KaUeCTBA yUYaIIUXCS;

e HHTETPUPOBATH XMMHIO B CHCTEMY €CTECTBEHHO -HAayUHbIX 3HAHUN 1J11 (POPMUPOBAHUS
XAMHYECKOM KapTUHBI MUPa KaK COCTaBHOM YaCTH €CTECTBEHHO-HAYYHON KapTUHBI.
[Tpennaraemslii Kypc HOCUT OOIIEKYIBTYPHBIN XapakTep U MO3BOJIAET yYalluMcs Ompe-

JEJIATHCS € BBIOOPOM Mpoduiist 00yd4eHHUs B cTapIlel IIKoJIe.

[Ipennaraemslii MporneaeBTUUECKHUI KypC SBIISETCS aBTOHOMHBIM 110 OTHOIIIEHHUIO K 005~
3aTe€IbHOMY KYpCY OCHOBHOM HIKOJIBI.
TakuMm oOpa3om, pabodas mporpaMMa MOKET OBITh COCTaBJICHA C YUETOM COAECPIKAHUS

MpeyIaraéMoro MnporneIeBTUYECKOro Kypcea.

JII/I‘-IHOCTHI)IC, METANIPEAMETHBIC M IIPECAMETHBIC PE3YJIbTAaThl 0CBOCHUA

Kypca XUMHH

ITo 3aBepieHNIO Kypca XMMHH Ha 3TaHE OCHOBHOTO 00I11er0 00pa30BaHUs BHIITYCKHHU-
KM OCHOBHOMH ILIKOJIbI JOJDKHBI OBJIA/IETh CIIEYIOIIMMH PE3yJIbTaTaMu:

|. JTuunocmueie pesyromame:
1) ocosnanue cBoeit >THUYECKON MPUHAIIEKHOCTH, 3HAHME UCTOPHU XMMHUHU U BKJIaJa POCCHH-
CKOM XMMHYECKOW HayKH B MUPOBYIO XUMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOIIEHHUS K TI03HAHMIO XMMHUHM; TOTOBHOCTH U CHOCOOHO-
CTH 00YUaIOIMIMXCS K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE M3YUYEHHBIX (DAKTOB, 3aK0-
HOB M TEOPUH XMMHHU; OCO3HAHHOTO BBIOOpA M MOCTPOEHUE UHIMBUIYaTIbHOW 00pa3oBaTeIbHON
TPAeKTOPHH;
3)hopmuposanue NENOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, HEOTHEMIIEMON 9acThIO KO-
TOPOH SIBJISIETCA XMMHUYECKasi KApTUHA MUPA;
4)osnadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAyKH U 00111e-
CTBEHHOMW ITPAKTUKHU, B TOM YHCJIE U XUMHUYECKHM;



5)oceoenue conmanbHBIX HOPM, TIPaBUII IOBEJCHUS, poJieii U (hOpM COIMATbHON KU3HU B COLIU-
yMe, TIPUPOJIC ¥ YACTHOM KU3HU Ha OCHOBE YKOJIOTHUECKOM KYJIbTYphI U O€301macHOro odpaiie-
HUS C BEIIECTBAMH U MaTepHallaMH;
6)opmuposanue KOMMYHUKaTUBHONW KOMITIETCHTHOCTH B OOILIEHHH CO CBEPCTHUKAMH U B3POC-
JBIMHU B TIPOIECCe 00pa3oBaTeIbHON, OOIIIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIeI0BATEIHLCKOM,
TBOPYECKOH M JPYTrUX BUAOB JCATEIBHOCTH, CBSI3aHHBIX C XUMHCH.
1. Memanpeomemnuie pezynomamor:
1) onpeodenenue neneii cobcTBEHHOro 00y4eHNs, IOCTAHOBKA U (JOPMYJIMPOBAHHE 11 ceOs HO-
BBIX 33/1a4;
2) nnanuposanue NyTel JOCTUKEHHUS KENAEMOTO Pe3yIbTaTa 00yUeHHs XUMHUH KaK TeOpeTUde-
CKOT0, TaK M SKCIICPUMEHTAIBHOTO XapaKTepa;
3)  coommnecenue cBOMX NHCTBHIL ¢ IIAHUPYEMBIMH PE3YIbTATAMH, OCYUICCINETEHIE KOH-
TPOJISL CBOCH JICATEIILHOCTH B TIPOLIECCE JOCTHIKEHUS PE3yJIbTaTa, onpedeieHue CrocoOoB JIei-
CTBHH MTPH BBIITOJIHEHUH JTA00PATOPHBIX M MIPAKTHYECKUX PaOOT B COOTBETCTBUU C MTPABHIIAMH
TEXHUKU 0€30IIaCHOCTH;
4) onpedenenue NCTOUHMKOB XMMUYECKOH MHPOPMALIUH, IONYYEHUE U AHAIH3 €€, CO3IaHHE
UH(POPMAIIMOHHOTO MPOYKTA H €ro MPE3CHTALUS;
5) ucnonvzoséanue ocHOBHBIX UHTEIIEKTYANbHBIX ONEPALMii: AHAIN3A U CUHTE3a, CPABHEHUS 1
CHCTEMaTH3aluK, 0000IEHHS 1 KOHKPETH3AIHH, 8bli6/leHue TPUIMHHO-CIICICTBEHHBIX CBSI3€H 1
nocmpoerue JIOTHIECKOT0 PacCYKICHHS U YMO3aKITFOUEHUS (MHAYKTHBHOTO, IETYKTHBHOTO
110 aHAJIOTUH ) HA MaTepualie €CTECTBEHHO-HAYYHOTO COJICPKAHUS;
6)ymenue  CO31aBaTh, IPUMEHATH M IPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJICIIA U CXEMBI
JUTSL pelIeHUs1 y4eOHBIX M TO3HABATENIbHBIX 33/1a4;
6) ¢opmuposanue n pazsumie SKONOrMUYECKOTO MBILLICHNS, yMEHHE IPUMEHATh €r0 B IO3HA-
BaTeJIbHON, KOMMYHUKATUBHOM, COLIMAJILHOM MPaKTUKE U TPO(HEeCCHOHATIbHON OpUEHTAIUY;
7) 2enepuposanue wzei v onpeaeneHne CPEICTB, HEOOXOMMMBIX ISl UX PEaTU3allHH.
1. Ipeomemnsie pezynomamo:
® XapaKTEepPH30BaTh OCHOBHBIE METO/BI IO3HAHMS: HAOIIOICHNE, H3MEPEHHE, dKCIIEPH-
MEHT;
® ONUCHIBATH CBOMCTBA TBEPIBIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIACIAS UX CYIIe-
CTBEHHBIC TTPU3HAKH;
® pPAacKpBIBaTh CMBICT OCHOBHBIX XUMHYECKUX MOHATUI «aTOM», «MOJICKYJIa», «XUMH-
YECKUN AJIEMEHT», «IIPOCTOE BEIIECTBOY, «CIOKHOE BEILIECTBOY, «BAJIEHTHOCTD,
«XUMHYECKas PEaKIHs», HCIOIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;
® PpacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHUS MACChI BEIIECTB, TOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOU TEOPUH;
pa3nuyaTh XUMUYECKHe U (PU3MUecKue sBICHHS,
Ha3bIBaTh XUMUYECKUE DJICMEHTHI;
OTIPeNIeNIATh COCTAaB BEUIECTB MO UX (hopMyram;
OTIpEeNIeNATh BAJIGHTHOCTh aTOMa DJIEMEHTA B COSTMHEHUSIX;
e OMpENENITh TUIl XUMUYECKUX PEaKIInii;
e HA3bIBATh MPU3HAKH U YCIOBHS MPOTEKAHMS XUMHUYECKIX PEaKIINii;
e BBISABISATH IPU3HAKH, CBUICTEIHCTBYIONIUE O TPOTEKAHUN XUMUYECKON pEaKIuu Mpu
BBITTOJIHEHUH XHMHUYECKOTO OITBITA;
e COCTaBIATH (POPMYITBI OMHAPHBIX COCTUHEHHIA,
e COCTaBJISTH YPAaBHEHHS XMMUYCCKHUX PEaKITHiA,
o coOmonaTh npaBuiia 6e30macHoi paboThI MPH MPOBEIECHUH OIBITOB;
e TIOJIB30BAThCS JTAOOPATOPHBIM 00OPYAOBAHUEM U TIOCY/IOM;
e BBIUUCIIATH OTHOCUTENILHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacCChl BEIIECTB;
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e BBIUUCIIATH MACCOBYIO JOJIO XUMHUYECKOTO 3JIEMEHTa 0 (hOpMyJie COCTUHEHNUS;

e BBIUUCJIATH KOJUYECTBO, 00BEM WIIM MacCy BElIeCTBa MO KOJINYECTBY, 00bEMyY, Macce
peareHTOB UM IPOAYKTOB PEaKIIMH;

e XapakTepu3oBaTh (PU3MUYECKHE U XUMUUECKUE CBONCTBA IPOCTHIX BEIIECTB: KUCIOPO-
J1a ¥ BOJOPOJIa;

e II0JIy4yaTbh, COOMPATh KMCIOPOA U BOJIOPO;

e pacrmo3HaBaThb OIBITHBIM IIYTEM ra3000pa3Hble BELIECTBA: KUCIOPO, BOAOPOI;

e PAcKphIBAaTh CMBICII 3aKOHA ABOTraipo;

e PACKpBIBATh CMBICI IOHATHH «TEIIOBOM 3((HEKT peakun», «MOJSPHBIA 00BEM»;

e XapakTepu3oBaTh (PU3NUYECKHE U XUMUUECKUE CBOICTBA BOJIBI;

e PpacKpbIBATh CMBICI MOHATHUS «PACTBOPY;

e BBIUUCJIATH MACCOBYIO JOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

e IIPUTOTOBJIATH PACTBOPHI C OIPEAEIEHHON MAaCCOBOM J10JIEW paCTBOPEHHOIO BEIllE-
CTBa;

e HAa3bIBATh COEIMHEHUS U3yYEHHBIX KJIACCOB HEOPraHUUECKUX BEIIECTB;

e XapakTepHU30BaTh (PU3MUECKHE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpra-
HUYECKHNX BEIIECTB: OKCHIOB, KHCIIOT, OCHOBAHUM, COJICH;

e ONpEeAEATh MPUHAJICKHOCTD BEIIECTB K OINPEICJIEHHOMY KJIaCCy COE/IMHEHUM;

e COCTaBJATH (HOPMYJIbI HEOPTAaHHUECKUX COCAMHEHUI N3YUIEHHBIX KIIACCOB;

e IIPOBOJIUTH ONBITHI, TOATBEPKIAIOIINE XUMUUECKUE CBOICTBA U3yUEHHBIX KJIACCOB
HEOpPraHUYECKUX BEILECTB;

e pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCIIOT U ILEI0YE 0 U3MEHEHUIO OKPACKU
MHAMKATOPA;

e XapaKTepHU30BaTh B3aMMOCBS3b MEKIY KI1acCaMH HEOPIraHUYECKUX COeIMHEHM;

e packpbiBaTh cMbIcH [lepuoguueckoro 3akona [1. 1. Menneneena;

e OOBACHATH (PU3UYECKHI CMBICII AaTOMHOTO (TIOPSIKOBOT0) HOMEpPAa XUMHUYECKOTO 3JIe-
MEHTa, HOMEPOB I'PYIIIBI ¥ IIeproJa B nepuoanyeckon cucreme /1. 1. Menneneesa;

e OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B
npeJienax MajbIX EPUOJO0B U INIaBHBIX MOATPYII;

e XapaKTepHU30BaThb XUMHUYECKHE JIEMEHTHI (0T BOJOPO/IA 10 KaJIbLUs) HA OCHOBE MX
MoJIOXKeHUs B nepuoanueckoii cucreme [1. 1. MenneneeBa u 0coOEHHOCTEN CTPOCHHSI X aTO-
MOB;

e COCTaBJISITh CXEMbI CTPOEHHS aTOMOB MEPBbIX 20 AIEMEHTOB MEPUOINIECKON CUCTEMBI
J. 1. MeHpeneeBa;

e PpaCKphIBaTh CMBICI NOHATUN «XUMHUYECKAs! CBSI3bY, «QJIEKTPOOTPHULIATEILHOCTDY;

e XapaKTEpHU30BaTh 3aBUCUMOCTh (PU3NUYECKUX CBOICTB BEIIECTB OT TUIIA KpHCTAJIINYe-
CKOM PEIIETKH;

e ONPEIENATh BUJ XMMUUECKOH CBSI3U B HEOPIraHMUYECKUX COEANHEHUSAX;

e M300pa’kaTh CXEMbI CTPOEHHUS MOJIEKYJI BEILIECTB, 00pa30BaHHbBIX Pa3HBIMU BUJIAMU
XUMHYECKHX CBA3EH;

e PpACKpBIBATH CMBICI MOHATUN «HOH», «KATHOH», AHHUOHY, «3JIEKTPOIUTHI», «HEIJIEK-
TPOJIUTBI», «AJEKTPOIUTHUECKAST JUCCOLUALUA», KOKUCIUTEIND), «CTEIEHb OKUCIEHUS», «BOC-
CTaHOBUTEJIbY, KOKHUCICHHUEY, «BOCCTAHOBICHHUEY;

e ONPEIENATh CTENIEHb OKUCIEHUS aTOMA 3JIEMEHTA B COEAMHEHNH;

e PaCKpBIBATh CMBICI TEOPUH JIEKTPOIUTHUUECKOMN TUCCOLNALINN;

e COCTaBJIATH YPAaBHEHHUS JJIEKTPOJIUTUYECKON TUCCOLMALIMN KUCIIOT, IEN0YEH, CONEH;

e OOBSICHATDH CYLIHOCTb MPOLIECCa DIEKTPOTUTHUECKON AUCCOLMAIINY U PEAKIINI HOH-
HOI'0 OOMEHa;

e COCTaBIIATH IOJHBIE U COKPAIEHHBIC HOHHBIC YPABHEHUS peakiuii oOMeHa;

e OMNpEAEIATh BO3MOXKHOCTh MMPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa;
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e IIPOBOAUTH PEAKIMU, TIOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3JINYHbBIX BEILIECTB;

e ONpEIeIITh OKUCIUTENb U BOCCTAHOBUTEID;

e COCTaBJIATH YPAaBHCHHA OKHCIUTCIBHO ~-BOCCTAHOBHUTCIIbHBIX peaKI_[I/If/'I;

e Ha3bIBaTh (DaKTOPBI, BIUAIOIINE HA CKOPOCTh XMMHUECKOHN peaKlnu;

. KJIaCCI/I(i)I/II_II/IpOBaTL XUMHUYCCKUEC pCaKIU 110 PA3JIMYHBIM IIPpHU3HAKAM;

e XapaKTepU30BaTh B3aMMOCBS3b MEXKIY COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMeTal-
JIOB;

e TPOBOJUTH OIBITHI IO MOTYYEHUIO, COOUPAHUIO U U3YUECHUIO XUMUYECKHX CBOMCTB ra-
3000pa3HbIX BEUIECTB: YIJIEKHCIIOrO ra3a, aMMHaKa;

e pacrmo3HaBaTh OIMBITHBIM MYTEM ra3000pa3Hble BEIECTBA: YIVIEKUCIbIN ra3 1 aMMHaK;

e XapaKTEpHU30BaTh B3aUMOCBSI3b MEX]y COCTABOM, CTPOCHUEM U CBOMCTBAMHU METaJI-
JIOB;

e Ha3bIBaTh OPraHUYECKHE BEIIECTBA 1O UX (popMyre: MeTaH, 3TaH, STUIICH, METaHOI,
3TaHOJ, MIULEPUH, YKCYCHAs KHCIIOTa, aMUHOYKCYCHAs KUCJIOTa, CTeapUHOBAasi KUCIIOTa, OJICH-
HOBAas KUCJIOTA, [III0K03a;

e OLIGHUBATH BIMSHHE XMMHYECKOTO 3arpsi3HEHUS OKPY’KaIoIIEei cpeibl Ha OpraHu3M
YeJI0BEKa;

e TPaMOTHO OOpalIaThCsl C BEUIECTBAMH B MIOBCEAHEBHOM KU3HU;

e OINpPEIENATh BO3MOXHOCTb IIPOTEKAHMS PEAKIUI HEKOTOPBIX NIPEICTABUTEIIEH Opra-
HUYECKHUX BEILIECTB C KHCIOPOJ0M, BOJOPOIOM, METAJlIaMU, OCHOBAaHUSIMH, TaJIOT€HAMHU.

e BBIABUIAaTb U NPOBCPATH SKCIICPUMCHTAJIBHO IT'MIIOTE3bI O XUMHUYCCKUX CBOMCTBAxX Be-
IIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, UX CLIOCOOHOCTH BCTYNAaTh B XUMUYECKHE PEaKIIUU, O
XapaKTCPEC U MPOAYKTAX PA3IUIHBIX XUMHUYCCKUX peaxunﬁ;

e XapaKTEpHU30BaTh BELIECTBA I10 COCTABY, CTPOCHHUIO U CBOMCTBAM, yCTaHABIUBAThH
MPUYUHHO-CJIICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPUCTUKAMHU BEIICCTBA,

e COCTAaBJISITh MOJIEKYJISIPHBIE U MOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSAM;

e TPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE WM BOCCTAHO-
BUTEJILHBIE CBOIICTBA C YUCTOM CTEIEHEH OKUCICHUS 3JIEMEHTOB, BXOJAIIIUX B €0 COCTAaB,

e COCTaBJISITh YPABHEHMSI PEAaKIMi, COOTBETCTBYIOIINUX MOCIIEI0OBATEILHOCTH MPEBPA-
HleHI/IfI HCOPTaHNYCCKUX BEHICCTB Pa3JIMYHBIX KJIACCOB;

e BBIIBUTaTh U MPOBEPATH HIKCIIEPUMEHTAIIBHO TUIIOTE3bI O PE3ybTaTax BO3AECHCTBUA
pa3NIUYHBIX (DAKTOPOB HA UBMEHEHUE CKOPOCTU XUMHUYECKOM
peakuuy;

e HCIIOJIB30BaTh HpI/IO6peTéHHBIC SHAaHUA OJId SKOJOTHYECKU I'PaMOTHOTO IMOBC/ICHUS B
OKpY>Karollleu cpene;

e HCIIOJIB30BaTh HpI/IO6peTéHHBIe KJIIFOYCBBIC KOMIICTCHIIUHN IIPH BBIIIOJIHECHHUHN ITPOCKTOB
1 yueOHO-HMCCNe0BaTeIbCKUX 3a/1a4 0 U3YYEHUIO CBOMCTB, CIIOCOO0B MOTYYEHHS U pacO3Ha-
BaHHA BCUICCTB,

e OOBEKTUBHO OICHUBATh MH(POPMAIIHIO O BEIIECTBAX U XUMUYECKHUX MPOIECCaX;

e KPUTHUYECKHU OTHOCHUTHCS K MCEBIOHAYIHON WH(POpMAINU, HEJOOPOCOBECTHON peKIa-
Me B CpeJCTBaX MacCOBOM MH(DOPMAIINH;

e OCO3HAaBaTb 3HAYCHHUEC TCOPETHICCKUX 3HAaHUHU 10 XUMUH JJIA HpaKTquCKOfI ACATCIIb-
HOCTH 4eJIOBEKa.

Conep:kanue y4eOHOro npeamera 9 kiace

1.TloBTOpeHue 1 0000IIEHNEe CBeleHHIi 0 Kypcy 8 KJacca

bunapusie coequnenusi. Okcuapl cojaeodpaszyromue 1 Heconeodpasyromnue. [ napokcuib:
OCHOBaHUs, aMpoTepHbIe, KUCIOThL. CpeHne, KUCIble, OCHOBHbIE KOMIUIEKCHBIE COJIH.
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O06o001ieHne cBeleHNH 0 XUMHUECKUX peakuusax. Kinaccupukanms XuMHIeCKUX peakiuii mo
pa3JIMYHBIM OCHOBAHUSIM: COCTABY U YUCILY pearupyronmx 1 00pa3yroLuxcs BeIeCTB, TeIIo-
BoMY 3((ekTy, HanpaBIeHNIO, I3MEHEHUIO CTETIEHEH OKUCIICHHS SJIEMEHTOB, 00pa3ymoIuX pea-
TUpYIOLIE BEUIeCTBa, (a3e, UCIOIb30BAHUIO KaTalln3aTopa.

ITonsTHE O CKOPOCTH XUMUYECKOHN peakuuu. DaKTophl, BIUAIOINE HA CKOPOCTh XUMUYE-
CKHX PEaKLMi: IPUPOJA PEArupyOIIUX BEIIECTB, HX KOHLICHTpALHs, TEMIIEPATypa, IUIOIALb
COIIPUKOCHOBEHUS, HAIMYKE Katanu3aTopa. Karamnus.

JemMoHCTpauMu

*  O3HaKOMJIEHHE C KOJUIEKIIMSIMU METAJJIOB U HEMETAJLJIOB.

* O3HaKOMJIEHHE C KOJUIEKLIUSIMU OKCHJOB, KUCIIOT U COJIEH.

*  3aBHCHMOCTb CKOPOCTH XUMHYECKOHN PEaKIMK OT PA3IUYHBIX (PaKTOPOB.
JlabopaTopHbIe ONBITHI

1. BsaumoneiicTBue aMMHuaKa U XJIOPOBOIOPOJIA.

2. Peaxuus HEHTpaIU3aLUH.

3. HaGmonenue termnoBoro 3pexra peakiunuu HeNTpaIn3aluH.

4. BzaumoeiicTBre CEpHOMU KUCIOTHI ¢ okcuaoM meau (I1).

5. Pasnoxenue nepokcHIa BOJIOPO/A C TIOMOIIBIO KaTanasbl KapToQess

6.3aBHCUMOCTh CKOPOCTH XMMHUYECKON PEaKLMU OT PAa3INUHBIX (PAKTOPOB.

2.XMMHYeCKHe peaKliid B PACTBOPAX JIEKTPOJIUTOB

[ToHsITHE 00 MEKTPONUTUYECKON TUCCOLMALUMU. DINEKTPOJIUTHI U HEAIEKTPOJIUThL. Mexa-
HU3M JIUCCOLMALIUU 3JIEKTPOJIUTOB C PA3TUUYHBIM XapaKTEpOM CBsI3U. CTENeHb 3JEKTPOIUTHYE-
cKkoif nucconranui. CHIbHBIE U CIIa0bIe SJIEKTPOIUTHI.

OcHOBHbIE TOJIOKEHUS TEOPHUH IEKTPOIUTHYECKON qucconuanuu. Kiaccudukanus noHoB
U UX cBoiicTBa. KHCIOTHI, OCHOBaHMSI U COJIM KaK MIEKTPoNUThl. VX Ki1accudukaius u Juccoum-
anusl.

OO01me XMMUYECKHE CBOMCTBA KMCIIOT: U3MEHEHUE OKPACKU UHJIMKATOPOB, B3aUMO/IEH-
CTBHUE C METaJNIaMH, OKCHJIaMHU ¥ TUAPOKCUIAMH METAJIOB U COJIAIMH. MOJIEKyIJIIpHbIE U MOH-
HbI€ (TIOJIHBIE U COKpaIIEHHbIE) YpaBHEHUS peakuil. XUMHUECKUN CMBICT COKPAIIEHHBIX ypaB-
HEHUH. Y CI0BUs IPOTEKAHUS PEAKLIUN MEXKY MEKTPOIMTAMHU 10 KOHIA. Ps1 akTHBHOCTH Me-
TaJJIOB.

OO0mre XMMHUYecKHe CBOMCTBA IeNI0Ueii: B3aUMOCHCTBUE ¢ KUCIOTaMU, OKCUIAMU HEMe-
TaJIoB, cossiMu. O0IIKe XMMUUECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHI: B3auUMOIEHCTBHE
C KUCJIOTaMH, pa3JI0oKEHUE NPU HarpeBaHUH.

OO0mre XUMUYECKHE CBOMCTBA CPEITHUX COJIEH: B3aUMOJCHCTBUE C KUCITOTAMH, IIEJI0YaMH,
COJISIMU M MeTaJulaMu. B3anmozeiicTBre KUCIIBIX COJIEH €O 1IeI0YaMu.

IMaaponus, kak 0OMEHHOE B3aMMOJICUCTBHE COJIEH C BOOW. [ MIpon3 comu CHIIBHOTO OC-
HOBaHUA U c1a00i KUCIOTHL. ['uaponu3 conu c1aboro OCHOBAaHUS U CUIIBLHOM KucaoThI. [1Ikama
pH.

CBolicTBa KHACIOT, OCHOBaHUM, OKCUOB M COJIEN B CBETE TEOPUH IIEKTPOJIUTUYECKON JUC-
COLIMALIMU ¥ OKHMCIIUTENBHO ~-BOCCTAHOBUTEIBHBIX PEAKLIUM.

JleMoOHCTpPaLun
* HcnplTaHue BEMIECTB U UX PACTBOPOB HA AJIEKTPONPOBOIHOCTD.
*  3aBUCUMOCTH AJIEKTPOMPOBOIHOCTH YKCYCHOM KUCIIOTHI OT KOHIIEHTPALIHH.
* OmnpeneneHue xapakrepa cpeibl B paCTBOpax COJIEH.
JlabopaTopHbIe ONbITHI
13.JInucconmanmsi cnaldbiX AIEKTPOJIUTOB HA IPUMEPE YKCYCHOM KHCIIOTHI.
14.M3meHeHne OKpacky MHANKATOPOB B KUCIOTHOM cpefie.
15.Peakius HeUTpaIM3aUK PACTBOPA IIETOYN PA3TUYHBIMUA KUCITOTAMU.
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16.ITonyuenne ruapokcuna meau (I1) u ero B3auMoaeiiCTBIE ¢ a3 TMUYHBIMEA KHUCIOTaAMH.
17.B3anmoieiicTBUE CHIIBHBIX KUCIOT ¢ okcuioM meau (IT).
18-20. B3anmopeicTBie KUCIOT C METaJIaMHU.
21.KavecTBeHHas peakuus Ha KapOOHAT-HOH.
22.Tlony4eHue CTyaHs KPEMHUEBON KUCIIOTHL.
23.KavecTBeHHas peakius Ha XJIOPH - WK CYIIb(paT-HOHEI
24.VI3MmeHenre OKpacku UHAMKATOPOB B LIEIOUHOM Cpeje.
25.B3auMoeiiCTBHE MIENO0YEH C yITIEKUCIBIM Ta30M.
26.KavecTBeHHas peakuus Ha KATHOH aMMOHHSI.
27 .Tlonyuenue ruapoxcuna meau(Il) u ero pasnoxenue.
28.B3anmoeiicTBuEe KapOOHATOB C KUCIOTAMHU.
29.TMonyuenue ruapokcuna xkenesa(lll).
30. BzaumoneiicTBue xesesa ¢ pacTBopoM cyibdara Meau(I1)
IMpakTnyeckue padoThI
1. CBoiicTBa KUCIIOT, OCHOBaHUM, OKCHUIOB U COJICH B CBETE TEOPUH JICKTPOIUTHYC-
CKOM JUCCOIMAIMU 1 OKHCIUTEIBHO ~-BOCCTAHOBUTEIBHBIX PCAKIIHA.

3.HemeTaJuIbl M UX COETUHEHUS

CrpoeHue aTOMOB HEMETAJJIOB U UX MosioxkeHue B [lepuonnueckoit cucreme. Psia anexrpo-
oTpuuaTesnbHOCTH. KpucTtaminueckue peméTky HEMETaIIOB — MPOCTHIX BEHIECTB. AJIOTPOIUS
u e€ npuunHbl. Ouznyeckre cBoicTBa HeMeTaIoB. O0IIMe XUMHUYECKHE CBOMCTBA HEMETAJIIIOB!
OKHUCJIUTETIbHbIE U BOCCTAHOBUTEIIBHBIE.

["asiorensl, cTpoeHHE UX aTOMOB U MOJIeKysl. PU3ndecKkue 1 XMMUYECKUE CBOMCTBA rajiore-
HOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB raJIOT€HOB B 3aBUCUMOCTH OT UX MojoxeHus B Ile-
puoaudeckon cucteme. HaxoxaeHne raloreHoB B IPUPOJE U UX MOIyYeHHE. 3HAUEHUE U NIPU-
MEHEHHE TraJoreHoB.

["anoreHoBOIOPOIBI M COOTBETCTBYIOIINE UM KHCIIOTHI: IIABUKOBAs, COJIsIHAs, OpOMOBO/I0-
ponHas, nogoBoopoaHas. ['anorenuapl. KauecTBeHHbIE peakiuy Ha raJloreHu1-uonsl. [Ipume-
HEHME COEMHEHUH raJloreHoB U UX OMOJIOTHYECKas pOlb.

O6mr1as xapaktepuctrka 3meMeHToB VIA-rpynmel. Cepa B mpupoe u e€ nonxydeHue. Ao-
TPOITHBIE MOAU(PHUKAIIUHU CEPBI U X CBOMCTBA. XMUMUYECKHE CBOMCTBA CEPHI U €€ IPUMEHEHHE.

CepoBOZOpOJI: CTPOEHHE MOJIEKYJIbI, PU3MUECKHE U XUMUYECKHE CBOMCTBA, MOIYYEHHUE U
3HayeHue. CepoBogopoanas kuciota. Cynbhuasl 1 ux 3Hadenue. JliromuHOOpHI.

Oxcup cepri(1V), cepuucras kucioTa, cyabhuThl. KauecTBeHHas peakisi Ha Cyab(QUT-HOH.

Oxcup cepoi(VI1), ceprast kuciota, cyabdarsl. Kpucrammoruaparel. KauecTBeHHas peakius
Ha Cylb(aT-uoH.

CepHas KucoTa - cuiIbHbIHN 21ekTpoaut. CBoiicTBa pa30aBiIeHHON CEpHON KUCIOTHI, KaK
TUMIUYHON KUCJIOTHI: B3aUMOJICHCTBUE C METalJIaMU, OCHOBHBIMU M aM(OTEPHBIMU OKCHJIaMH,
OCHOBaHUSMHU U aM(POTEPHBIMU TUIPOKCUIAMU, coysiMu. KauecTBeHHas peakuus Ha Cyabgar-
HOH.

OOm1ast xapakTepucTHKa 371eMeHTOB VA-rpynnbsl. A30T, CTpPOSHHE aToMa U MOJIeKybl. Du-
3UYEeCKHe U XUMUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IIPUPOJIE U €ro OMoJIornyecKas
pOJIb.

AMMHUak, CTpoeHre MOJIEKYJIbl U (U3HUYECKre CBOMCTBA. AMMUavHas BOJa, HalllaTbIPHBIN
CIUPT, TUIIPAT aMMHUaka. JlOHOPHO -aKIENTOPHBIN MeXaHU3M 00pa30BaHUs KaTHOHA aMMOHHSL.
BoccranoBurenbHbie cBOMcTBa aMmMuaka. Cojii aMMOHUS M X puMeHeHne. KauecTBeHHas pe-
aKIIMs HA KaTHOH aMMOHMUSL.

Oxkcuipl a30Ta: HECOJICOOPA3YIOIINE M KUCIOTHBIC. A30THUCTast KMCJIOTa M HUTPUTHI. A30T-
Hasl KMCJIOTA, €€ MoJydeHue U cBorcTBa. Hurparsl.
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®ocdop, ctpoenune atoma u ayutorponust. ochuasr. Docdun. Oxeua pocdopa (V) u op-
todochopras kuciaora. Docdatel. Dochopubie yaoopeHus. MHCEKTUIIH B

OOm1ast xapakTepucTHKa 37eMeHTOB [V A-Tpymiibl: 0COOEHHOCTH CTPOEHUS aTOMOB, IIPO-
CTBIX BEIIECTB M COCIUHEHUH B 3aBUCMOCTH OT IOJI0XKEHUs 3J1eMeHTOB B [lepuoanyeckoit cu-
creMe. Yriepoa. AoTponHble Moaudukanuu: anmas, rpadput. AMoOphHBIN YIIepoa U ero
copTa: caXka, akTUBUPOBAHHBIN yroyib. AncopOums. XumMudeckrue cBorcTBa yriepoaa. Kokco-
XUMHUYECKOE IIPOU3BOJICTBO U €ro npoaykuus. Kapouel.

Oxcun yrnepoaa(Il): crpoeHue MoseKyibl, OIy4YeHUe U ero ceoiictsa. OKcua yriepo-
na(1VY): crpoenrie MOJEKYIbI, TOJIYYEHUE U €r0 CBOMCTBA. YToJbHas KucioTa. Cou yrojabHOM
KHCJIOTBI: KapOOHAThI M TMIPOKapOoHaThl. TexHuueckas U MUILEBas CoAa.

Heopranuueckue u opraHnyecKue BEIIECTBA. Y TIEBOA0POAbl. XUMHUECKOE CTPOEHHE OP-
TFaHUYECKHX BEILECTB, KaK MOPAJIOK COEJUHEHHUS aTOMOB B MOJIEKYJIE IO BaJICHTHOCTH.

Mertan, 3TaH, KaK IpeJeJIbHbBIE YIIIEBOAOPObl. DTUIIEH U allETUIIEH, KaK HENPEACIIbHbIE
(HeHachIIIEHHbIE) YTIeBOJOPObl. ['opeHue yrieBonopo1oB. KauecTBeHHbIE peakliuu Ha Henpe-
JIeJIbHbIE COEUHEHMUS.

OTWIOBBIN CIIUPT, €r0 MOJIyYeHHEe, IPUMEHEeHUe U (pu3nosioruueckoe aeicreue. Tpéxarom-
HBIN cnupt rnuepuH. KauecTBeHHas peakiiys Ha MHOTOATOMHbBIE CIIUPTHL. YKCyCHasl - Ipei-
CTaBUTEIb KJjlacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u cpoiictBa. Kpemuuii B npupoae. Cununuasl v cuiad. Ok-
cun kpemHus(1Y). KpemuueBas kuciiora u €€ coiu.

[Ipou3BocTBO cTekia U eMeHTa. [Ipoaykiys cuiaMkaTHOW IPOMBILIIIEHHOCTH: ONTHYE-
CKO€ BOJIOKHO, KepaMuka, papdop, dpasHc. Ontuueckoe BOJIOKHO.

Hemertannsl B mpupoae. @pakiioHHas IeperoHkKa )XKUAKOro Bo3/1yXa Kak crocol mojyye-
HUS KMCIIOpOJa, a30Ta, aproHa. [lonydyenue gochopa, kpemMHus, Xjopa, noja. DIEKTPOIU3 pac-
TBOPOB.

IlosydyeHne cepHOM KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIOTHMYECKAs CXEMa, METOJ| KUIIALLETO
CJI05, MPUHIUIIBI TEII000MEeHa, MPOTUBOTOKA U UpKyauuu. Oneym. [Ipon3BoacTBo amMmmuaxa:
CBIPBE, XUMU3M, TEXHOJIOTHUECKAS CXEMA.

JleMoOHCTpaL U
e Komiekuus HeMeTalIoB.
e Moen KpUCTaNINYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
* T'opeHue HEMETAJUIOB - MPOCTHIX BEILIECTB: cephl, (hocdopa, IPeBECHOTO YIJIsl.
* OOpa3Lpbl raJoreHoB - MPOCTHIX BELIECTB.
* Kouekuus NpupoIHbIX COEAUHEHUH XJI0pa.
* BzaumopeicTBHuE CEphl C METATUIAMMU.
* Topenue cepbl B KUCIOPOJE.
*  Komnnekuus cynbGuaHbIX py.
* KauecTBeHHas peakuus Ha Cylb()UI-UOH
* BsauMmopeiicTBHE KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MENIBIO.
* OOyraMBaHWE OPraHMYECKHUX BEHIECTB KOHIICHTPUPOBAHHON CEpHON KUCIIOTOM.
* Tlonyuyenue, cobupaHue U paco3HaBaHHE aMMHUAKa.
* Pa3noxxenue 6uxpomara aMMOHHUS.
* BsauMmopeicTBHE KOHIEHTPUPOBAHHOM a30THOW KMCIIOTHI C MEJIBIO.
* PasznokeHue HUTpaTa KaJlusg U TOPEHUE APEBECHOTO YrojbKa B HEM
*  OOpa31pbl NPUPOHBIX COeTUHEHUH pocopa.
*  Komnekuus «O06pa3ibl IpUPOAHBIX COSAUHEHUH yriepoa»
* [loptper H. 1. 3enunckoro. [lormomnienrne akTHBUPOBAHHBIM YTJIEM pACTBOPEHHBIX
BELIECTB UJIU Fa30B.
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*  VYCTpOUCTBO NIPOTUBOTra3a.
* Mogenu MoJIeKyll ME€TaHa, 3TaHa, STUJICHA U aleTUIICHA.
* BzaumopeiicTBue 3THIIeHA C OPOMHOM BOJOW M paCTBOPOM IEpPMaHTaHaTa Kalusl.
* OO0muMe XMMHYECKHUE CBOICTBA KUCIIOT HA IPUMEPE YKCYCHOU KHCIIOTBHI.
* KayecTBeHHas peakius Ha MHOTOQTOMHBIE CIIMPTBHI.
*  Komnekuus «O06pa3isl IPUPOJHBIX COSTMHEHUN KPEMHUS.
*  Kosekuus crekia, KepaMUKH, IEMEHTA U U3J1eJIUI U3 HUX.
* Komnekuus npoayKIuy CUIMKAaTHON IIPOMBIIUIEHHOCTH.
*  Komnexkuus «IIpupoaHbie COEAUHEHUS HEMETAIIOBY.
*  BuzneodparmenTs U craipl «@pakMoOHHAS EPErOHKa KUIAKOTO BO3TYXa»
* BuaeodparmenTsl u cnaiinel «Ilonydyenne Bogoposaa, KUCIOpOia U rajloreHOB JIEK-
TPOITUTHYECKUM CIIOCOOOM.
*  Buneodparments! u cnaiisl «IIpon3BoACTBO CEPHOM KUCIOTHI».
* Buneodparments! u cnaiisl «IIpon3BoacTBO aMMuaKa.
*  Komnekuus «CoIpb€ ISl NOTYUEHHS] CEPHONU KHCIOTBIY.
JlaGopaTopHble ONBITHI
31.Pacnio3naBanue rajoreHu1-HOHOB.
32.Ka4ecTBEHHBIE PEAKIIUY Ha CYJIb(aT-MOHBL.
33.KauecTBeHHas peakius Ha KATHOH aMMOHHS.
34. XumudecKkue CBOMCTBA a30THOM KUCIIOTHI, KaK JJIEKTPOJIMTA.
35.KavectBennble peakiuy Ha Gocdar-uoH.
36.I1oay4enne U CBOWCTBA YTOJIbLHON KUCIIOTHI.
37.KavecTBeHHas peakius Ha KapOOHAT-UOH.
38. TMponyckanue yriaeKuCIoro ra3a 4epes3 pacTBOp CHIIMKATA HATPUSL.
IIpakT4yeckue padoThI
2. V3yuenue CBOWCTB COJIAHON KUCIIOTHI.
3. M3ydeHue CBOWCTB CEPHON KUCIIOTHI.
4. Tlony4yeHne aMMUaKa U U3y4EHHE €ro CBOMCTB.
5. IMonyuenue yriaekucsaoro raza U U3y4eHHe ero CBOMCTB.

4. MeTaJulbl M UX COETHUHEHHS

ITonoxenue Mmeraiuios B llepuoanyeckon cucreMe xumudeckux 3neMeHToB /1. . Menne-
JieeBa, CTPOCHHUE UX aTOMOB M KpUCTAJUIOB. MeTajuinueckas CBsI3b U METAININYECKask KpUCTall-
nuyeckas pemérka. Guznueckre CBOMCTBA METAIOB: JEKTPO- U TEILIONPOBOJIHOCTD, OTPAKA-
I0II1ast CIIOCOOHOCTD, TIIACTHYHOCTD. CIiaBbl YEPHBIE U IIBETHEHIE.

Mertasibl Kak BOCCTAHOBUTENH. DIEKTPOXUMUUYECKUN sl HanpsbKeHuil. B3anmoeiicteue
METAJJIOB ¢ HEMETAJUIaMH, OKCHIaMH, KUCJIOTAMH, COJIAMU. AJTFOMUHOTEPMHUS.

CtpoeHre aTOMOB M MPOCTHIX BELIECTB MIETOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKUX U
XAMHYECKUX CBOMCTB MIEJTOYHBIX METAJIOB OT 3apsIOB siAep UX aTOMOB. OKCHABI U THIPOKCH-
JIbI IIEJIOYHBIX METAJIIOB, UX MOJIyYEHUE, CBOWCTBA, IPUMEHEHNE. BaxkHENIIINe COMU METOUYHBIX
METAJJIOB, UX 3HAYEHUE B JKMBOW U HEKUBOUW MPUPO/JIE U B )KU3HU YEITOBEKA.

CtpoeHre aTOMOB ¥ MPOCTHIX BEUIECTB MIEIOYHO3EMETbHBIX METAIIOB. 3aBUCUMOCTH (U-
3UYECKHX U XUMHYECKUX CBOMCTB IIETOYHO3EMENbHBIX METAJIJIOB OT 3apPsI/IOB SIAEP UX aTOMOB.
OKCHUIBI M TUAPOKCUBI IETOYHO3EMEIBHBIX METAIOB, UX MOJyYeHUE, CBOMCTBA U TPUMEHE-
Hue. BaxHelne coiu MWETOYHO - 36MEJIbHBIX METAJUIOB, UX 3HAYEHUE B IPUPOJIE U KU3HU Ye-
noBeka. KapOoHaThl ¥ THAPOKAPOOHATHI KAJIBIIHS.

KéctkocTh Boabl: BpeMeHHast ¥ ocTossHHas. CriocoObl yCTpaHeHHUs BpEMEHHOM KECTKO-
ctu. CriocoObl ycTpaHEHUs MOCTOSTHHOM KECTKOCTH. IOHUTHI.
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CoenuHeHUs ATFOMUHUS B IPUPOJIe. XUMUYECKUE CBOMCTBA amFoMUHUSA. OCOOCHHOCTH OK-
CUJia U THJIPOKCH/IAa ATIOMHUHHUS KaKk aM(pOTEepHBIX cOeAMHEeHU. BaxkHeiiume comu amtoMuHus
(xmopu, cyabdar).

OcobenHocTH CTpOCHHS aToMa kese3a. JKeneso B mpupose. Baxueiimme pyas! xenesa. Ok-
cunabl ¥ ruapokcus xkenesa(ll) u xemneza(lll). Comu xenesza(Il) u xeneza(lll). Obnapyxenue
MOHOB KaTHOHOB JKeJie3a B pacTBOpe. 3HAUCHUE COeTMHEHUIT JKene3a.

Koppo3us xumuueckas u 3JIeKTpoOXUMHUYecKas. 3aliuTa METaJIJIOB OT KOppo3uu. MeTallssl B
pupojie: B CBOOOAHOM BUJE U B BUJie coequHeHuit. [Tonstue o metamutypruu. UépHas u upeT-
Has Metayutyprus. [lupomeramtyprusi, rTuApOMeTauTyprusi, SAEKTpoMeTauTyprus. JJloMeHHbIi
npouecc. [lepepaboTka uyyryHna B crajib. DJIEKTPOIU3 PACILIaBOB.

JdemMoHcTpanuu
* BzauMopelcTBUE HATPUs, JIUTHUS U KAJIbIUS C BOJIOM.
* T'openue HaTpusi, MarHus M kejie3a B KUCIOPOJIE.
* BsaumozeiicTBre cMecH MOPOIIKOB CEPhI U JKee3a, LIMHKA U CEPHI.
*  BsaumopeiicTBue amtOMUHUS C KUCIOTaMU, IIEI0YaMH U BOJIOH.
* BsaumopeiicTBue xeie3a U MEIU C XJIOPOM.
* BzaumogeiicTBre MeU C KOHLIEHTPUPOBAHHON CEPHOI KUCIOTON U a30THOM KUCIOTOU
(pa36aBJICHHOW U KOHIICHTPUPOBAHHOM ).
* Okpacka IJIaMEHH COEIMHEHUSIMU IIEJIOUYHBIX METAJUIOB.
* Okpacka IJaMeHH COeIUHEHUSIMHU MIENTOUYHO3EMENbHBIX METAJLJIOB .
* [ameHue U3BECTU BOJIOM.
* Ilomyuyenue xKECTKON BOABI B3aUMOACHCTBUEM YIIIEKHCIIOTO C U3BECTKOBOM BOJOM.
* VYcTpaHeHue BPeMEHHOM KECTKOCTH KUISTYEHUEM U 100aBKOM COMBI.
* VYcTpaHeHHE MOCTOSTHHOM XECTKOCTH T00aBKOM COJIBI.
* HMoHUTHI ¥ IPUHIIUT UX ACUCTBUS (BUICOPPArMEHT).
* Komnekuust npupoIHbIX COEAUHEHUN aTIOMUHMUSL.
*  BuneodparmenTst u cnaiapl «OKCHI ATFOMUHUS U €70 MOJAU(DUKAIIHI.
* [lomydyenue am(poTepHOro rUAPOKCHIA ATFOMUHHUS U UCCIIEOBAHNE €T0 CBOMCTB.
*  Bugaeodparments! u ciaiinbl «[Ipou3BoACTBO YyryHa U CTAlIN».
*  BuneodparmenTsl u cnaiiasl «31enus U3 yyryHa u craamy.
*  BuaeodpparmenTsl u cnaitbl «I[Ipon3BoACTBO aTIOMUHUSY.
JlabopaTopHbIe ONBITHI
39.BsaumoseiicTaue xenesa ¢ pactBopoM cynbdara meau(IT).
40. ITonyuyenune u3BECTKOBOM BOJbI M ONBITHI C HEM.
41.Tlonyuenue ruapoxcunos xenesza (IT) u (111).
42. KauecTBeHHBIE pEaKIIMM Ha KATUOHBI XKeEJe3a.
IIpakT4yeckue padoTnl
6. TlomyueHue KECTKOM BOMBI M CIIOCOOBI €€ yCTPAaHEHHUS.
7. Pelenye 5KCIEPUMEHTATBHBIX 3a/1a4 110 TeMe «MeTalib».

5. XuMHS ¥ OKpY Kalouias cpeaa

Crpoenue 3eMiu: apo, MaHTHA, 3eMHast KOpa, UX XUMUYECKUi cocTaB. JIutocdepa u eé
XUMHYECKHM cocTaB. MuHepansl. Pyabl. Ocagounsie nopoasl. [lonesHbie nckonaemele. XUMH-
4ecKUil cocTaB rujipochepbl. XUMHUUECKUH COCTaB aTMOC(EpBI.

HcTouHNKHN XUMHUECKOTO 3arpsA3HeHHsI OKpY»Karoliei cpepl. [ 1obanbHble 3KOJI0rH4ecKue
po0JIeMbI YEJIOBEUECTBA: MAPHUKOBBINA AP PEKT, KUCIOTHBIE T0KIH, 030HOBBIE JBIPBI. MexXTy-
HapOJIHOE COTPYAHUYECTBO B 00JIaCTH OXPaHbl OKPY’KAIOIIEH Cpeibl OT XUMHUYECKOTO 3arpsi3He-
HUS. «3eN€Has XUMUS.
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JleMoHCTpanuu

*  Buneodparments! u cnaiiasl «CtpoeHue 3eMid U €€ XUMHUYECKUA COCTaBy.

* Komnekuust MUHEPAIOB ¥ TOPHBIX TOPOJ.

*  Komneknusa «Pyasl METaIOBY.

* Buneodparments! u cnaiiabl «I 1obanbHbIe SKOIOTHYECKHUE TPOOJIEMBI YETIOBEYECTBAY.
JlaGopaTopHble ONBITHI
42 VI3y4yeHue rpaHuTa.

6.00001eHHe 3HAHMI 110 XUMMH 32 KypPc OCHOBHOI mK0Jibl. [Toaroroska k OcHOBHOMY
rocy1apCcTBEHHOMY JK3aMeHy

CtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHUEM XUMHUECKOI0 AieMeHTa B Ileproanueckoit
CUCTEME.

CtpoeHue BellecTBa: XUMUUECKAsl CBSI3b U KPUCTAJUINYECKUE PELIETKH.

3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTaMHU IIPOCTHIX BEIIECTB (METAJIIIOB, HEMETAaJl-
JI0B, 6JIaropoTHBIX Ta30B) OT MOJIOKEHHUs dIeMeHTOB B [lepuoanyeckoit cucreme. Tumonorus
HEOPraHMYECKUX BEILECTB, AEJIEHUE UX Ha Ki1acchl U rpynmnsl. [Ipencrasurenn.

IIpu3Haky ¥ ycnoBuUs MPOTEKAHUS XUMUYECKUX PEAKLIUU. THUIIOIOTHs XUMHUYECKUX PEaKIIUi
10 PA3JIMYHBIM OCHOBaHUAM. Peakiinyu nonHoro ooMeHa. OKUCINTEbHO-BOCCTAHOBUTEIIbHBIE
peakuuu.

XUMHUYECKUE CBOICTBA MPOCTHIX BEILECTB. XapaKTepHble XUMUUYECKHE CBOMCTBA cosieo0pa-
3YIOLIUX OKCUJIOB, TUIPOKCHIOB (OCHOBaHHM, KUCIOT U aM(POTEPHBIX TUAPOKCUIOB), COJIEH.
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(2 yaca B HejeJ110, Bcero 68 yacos, u3 HUX 3 yaca — pe3epBHOe BpeMsi, 4 KOHTPOJIbHBIX pad0Thl, 4 MPAKTHYECKUX PA0OTHI)

KanengapHo-temaTuyeckoe njiaHUpPOBaHUe

OobopynoBanue Hdara
Conepsanne ypoka XapakTepucTHKA OCHOBHBIX BH/I0B st 3ananue NpoBeIeHUA
No Tema ypoka AeSiITeJIbHOCTH O0y4yarommxcst (Ha JeMOHCTPAUUMN | HA IOM 10
YPOBHe y4eOHBbIX AelCTBHIA) JIa0OPATOPHBIX | Y4eOHUKY Oa
ONBbITOB
1 2 3 4 5) 6 7
Tema 1. O600menne 3HaHuii Mo Kypcey 8 kiacca. XumMmuuyeckue peakunu (S 4acoB)
1 Knaccudukanus ne- | I[IpaBuna Th. Bunapubie coequHeHus. | Xapakmepu306ams OKCUIBI, . . O3HaKOM- §1
OpPTaHHYECKUX Be- Oxcupsl coneobpasyromye u THJIPOKCHUIBI (OCHOBAHUS, JIEHUE C KOJI-
IIECTB U UX HOMEH- HecolieoOpazyomue. ['uapokcus: amM(bOoTepHbIE THAPOKCUIBI, JEKIHUIMHU Me-
kiatypa [IoBTOpHBI | OcCHOBaHUA, aM(pOTEpHBIC, KUCIOTHI. KHCIIOPOJICO/IEPKAIIUE KUCITOTHI) U TaJJIOB ¥ HEMeE-
uHCTpyKTax 1o Th Cpennue, Kucible, OCHOBHBIE, KOM- COJIU TI0 TUTaHY: COCTaB, CIIOCOOBI taioB. O3Ha-
(TexHUKe 0€30MacHO- | IJIEKCHBIE COJIU o0pa3oBaHUs Ha3BaHUH, XapaKTEPHBIC | KOMJIEHHE C
CTH) CBOMCTBA U MOJIyYCHHE. KOJUICKIUSIMH
Knaccugpuyuposams okcumpl, OKCH/JIOB, KHC-
T'UJIPOKCH/IbI (OCHOBAHUA, JIOT U coJent
aMmdoTepHbIe THIPOKCUIBI,
KHCIIOPOJICOIEPKAIIIUE KUCTOTHI) U
COJIM TIO Pa3IMYHBIM MTPU3HAKAM.
Ymems noaTBEpxKIATH
XapaKTePUCTHUKY OTJEIbHBIX
MpeJICTaBUTENeH KIIacCOB
HEOPraHMYECKUX BEIIECTB
YPaBHEHUSIMHA COOTBETCTBYOIIUX
peaKkuui.
Packpvisamb reHeTHUECKYIO CBSI3h
MEXy KIaccaMy HEOPTaHMUECKUX CO-
eUHEHNN
2-3 Knaccudukanms xu- O00011IeHNE CBEAEHUN 0 XUMHUECKUX | O0bsicHAMb MOHITHS «XAMHAYECKast JI. Bzanmoneii- §2
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MHUUYECKUX PEaKIui

peakmusax. Kmaccudukamms
XUMHAYECKHX PEAKIUH 10 Pa3InIHbIM
OCHOBAHHUSIM: COCTaBY M YUCITY
pearupyomux 1 00pa3yronmxcs
BEIIECTB, TEIUNIOBOMY 3 deKTy,
HaIpPaBIICHUIO, U3MEHEHUIO CTETICHEH
OKHCIICHHS 3JIEMEHTOB, 00pa3yIOLINX
pearupymromue BemecTna, dase,
MCTOJIb30BAHUIO KaTaJIN3aTOPa

PEAKIHS», «PEAKITUH COCTUHECHUS,
«PEAKINH PA3IIOKECHUSY, «PEAKIINN
o0OMeHay, «peaKkIuy 3aMEIICHUS,
«peaKIny HEUTpaTu3aIum,
«OK30TEpPMUYCCKUE PEAKIIUN,
«OHJOTEPMHUYECKHE PEAKIIUN»,
«0o0paTuMBbIe PeaKIUn»,
«HEOOpaTUMBIC PEAKITUNY,
«OKHUCIIUTEIIEHO-BOCCTAHOBUTEIIbHBIC
PEaKIMN», «<FTOMOTECHHBIE PEAKITHH,
«TETEPOTCHHBIC PEAKIIUNY,
«KaTaJIUTUYCCKHE PEAKIIUNY,
«HEKATAIIMTUYCCKUE PEaKIIUN»,
«TeTIoBOH 3(HEKT XMMHUIECKOM
peakuuny. Kraccupuyuposams
XUMHUYECKHE PEAKIUH 110 PA3INIHBIM
OCHOBAHHUSIM.

Onpeodensims OKUCTUTEND U
BOCCTaHOBHUTEIIb, TIPOILIECCHI
OKHCIICHHSI U BOCCTAHOBJICHUSI.
Habnrwoams v onucvieams peakuuu
MEX/y BEIeCTBaMH C TIOMOIIBIO pyc-
CKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMHUH

CTBUE aMMHaKa
1 XJIOPOBOJIOPO-
na. Peakius
HEUTpaIU3aLnH.
HaOmronenune
TEIIOBOTO (-
(dhekTa peakiuu
HEUTpaIU3aLHH.
Bs3anmoneii-
CTBUE CEPHOU
KHCIIOTHI C OK-
CHJIOM MeIIn
(IT). Paznoxe-
HUE MEPOKCUIA
BOJIOpOJIA C TO-
MOIIBIO KaTaja-
3bI KapTodens

4-5

[TonsaTHEe 0 ckOpocTH
XUMHUYECKOU peakK-
muu. Karamus

[ToHsATHE O CKOPOCTH XUMHUYECKOMN
peakuuu. @akTopkl, BIUSAIONIUE HA
CKOPOCTbh XUMHUYECKUX PEAKIIMM:
MIPUPOJIAa PEATNPYIOIIMX BEIIECTB, UX
KOHIIEHTpALKs, TEMIIEpaTypa,
IIJIOIIAb COIPUKOCHOBEHUS, HAIMUNE
karanu3aropa. Karanms

O06vsicHAMb, YTO TAKOE «CKOPOCTh XH-
MHUYECKOM peakuumn». Apeymenmupo-
6amu BHIOOP €IUHUI U3MepeHus V).
Yemanasenueames npu4nHHO-
CJICZICTBEHHBIE CBSI3U BIMSHUS pa3iIHy-
HBIX (PAKTOPOB HA CKOPOCTh XUMHUYE-
CKuX peakuuid. Habnarooams u onucowi-
6amb PEaKINU MEX/y BEIECTBAMH C
MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U
SI36IKa XUMUU [Ip0600umb OTIBITHI, TIOJI-

Jl. 3aBUCUMOCTH
CKOPOCTH  XHU-
MHYECKON peak-
MU OT pa3nud-
HBIX (PaKTOPOB.

JI. 3aBucuMocCTb
CKOPOCTH  XHU-
MHYECKON peak-
MU OT Pa3Iny-
HBIX ()aKTOPOB

§3
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TBEPI)KAAIOIINE 3aBHCUMOCTh CKOPOCTH
XUMHYECKOHN peakiuy OT Pa3IMIHbIX
(hakTOpOB

2.XumMnueckue peakuuu B pacrsopax (11 yacon)
6 Onekrtponutndeckass | [loHaTHE 00 3JIEKTPOTUTHICCKOM Xapaxmepuzoeamv noHATUA «35ekTpo- . McnpiTanue § 4
JUCCOLIMAIUs JUCCOLUAIUU. DIEKTPOJIUTHI U JUTUYECKAs JHUCCOLMALUSY, «AJEKTPO-| BEUIECTB U UX
HERJIEKTPOJIUTHI. MexaHusm JUTB», «HEDJEKTPOJIUTB». Ycmawnas-| pacTBOPOB Ha
JUCCOLUAIUHI 2JIEKTPOIUTOB C JU6amb NPUUYNHHO-CJIEICTBEHHBIE CBS-| 3JIEKTPOIIPO-
Pa3IUYHBIM XapaKTEPOM CBSI3H. 3U MEXIY MNPHUPOAON BIIEKTPOJIUTA M| BOJHOCTD.
CreneHb >JIEKTPOTUTHYECKON CTENEHBI0 €ero nuccoumauuu. Ycma- JI. Juccouna-
nuccouuanuu. CHibHbIE U ci1alble Haenuéams  TPUUMHHO-CIIEJACTBEHHBIE| ITUS CIA0BIX
ANEKTPOJIUTHI CBS3M MEXJy TUIIOM XHMUYECKOW CBSI-| AJIEKTPOJIUTOB
3U B DJIGKTPOJIUTE U MEXaHU3MOM €ro| Ha MpuMepe ykK-
JIYICCOLIAIINH CYyCHOM KHCIIO-
THI
7 OcHoBHBbIE TIOJIOXKE- OcCHOBHBbIE TOJIOKEHUS TEOPUU Xapaxmepuzoseams nonaTus «crenens | . 3aBUCHMOCTb §5
HUS TEOPUH DJIEKTPO- | AIEKTPOIUTUYECKON JTUCCOLUALINY. JUCCOLIMALIUN», «CUIIbHBIE NIEKTPOIPO-
JUTUYECKOH 1CCO- Knaccudukanus HOHOB U UX AIIEKTPOJIUTHI», «Ci1alble BOJHOCTH YK-
ruaruu (TO/) cBoiicTBa. Kucnotel, ocHOBaHUS U AIIEKTPOJIUTHI», «KATHOHBD, CYCHOM KHUCIO-
COJIM KaK AJIEKTposIUThI. Mx «AQHHUOHBD», «KUCJIOTBI», KOCHOBAHUA», | Thl OT KOHIIEH-
KJ1accu(uKanus U JUCCOLMALUS «comm». Cocmasnsims ypaBHEHUS Tpamuu
ANIEKTPOJINTUYECKON JTUCCOLMALIUU
KHUCJIOT, OCHOBaHUM U COJIEN.
Hnnrocmpuposams IpuMepaMu OCHOB-
HBI€ MTOJIO)KEHUSI TEOPUH DIIEKTPOJIUTH-
YEeCKOHN auccounauvu. Pasziuuameo
KOMITOHEHTBHI JI0Ka3aTeIbCTB (TE€3UCOB,
apryMeHTOB U (OpPMBI J1I0Ka3aTeIbCTBA)
8-9 XUMHYECKUE CBOU- OO61ue XuMHUYECKUE CBOMCTBA Xapaxmepusoeams o0111E JI. Usmenenue §6

CTBa KHUCJIOT B CBETC
O]

KHCJIOT: UBSMCHCHUEC OKPACKHN
HHIUKATOPOB, B3aHMOJICHCTBUE C
METaljlaMu, OKCHIaMH 1
THAPOKCUAAMU MCTAJIJIOB U COJISIMU.

XUMHUYECKHE CBOUCTBA KUCJIOT C
MO3ULUI TEOPUU IIIEKTPOIUTUYECKON
nucconuarmu. Cocmasnsameo

MOJICKYJIAPHBIC, ITOJIHBIC U

OKpacKu UHU-
KaTOPOB B KHC-
JIOTHOM cpene.
Peakmusa
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MomnexynspHble 1 HOHHBIC (TIOJHBIE 1
COKpaIlI¢HHBIC) YPABHEHHS PEaKIUH.
XUMHUYECKUN CMBICIT COKPAIIEHHBIX
ypaBHEHUH. Y CIIOBUS MPOTEKAHUS
peaKIuil MEXTy JICKTPOIUTAMU 10
KOHIIA. Ps1 akTUBHOCTH METaJIIOB

COKpAIIEHHBICHOHHBIC YPAaBHCHUS
peaKIuii C y9acTHEM KUCIIOT.
Apeymenmuposams BO3MOKHOCTh
NPOTEKAHUS PEAKIUH C yyacTHEM
KHCJIOT Ha OCHOBE mpaBmia beproiie
U psiZia aKTUBHOCTH METAJLJIOB.
Ilposooumu ONBITHI,
MOJTBEPXKIAIOIINE XUMUIECKHE
CBOICTBA KUCIIOT, C COOTIOIEHUEM
NpaBUJI TEXHUKU OE€30IaCHOCTH.
Habnwoams v onucvieams peakuuu ¢
Y4acCTHEM KHUCJIOT C TIOMOIIBIO
pycckoro (pOJHOTO) sI3bIKa U 3bIKA
XUMHUU

HEeUTpaIU3aluN
pacTBopa MENo-
YU pa3IMYHbIMU
kucnoramu. Ilo-
JIy4eHUE TUI-
poKcua Me-
mu(IT) u ero
B3auMOIeH-
CTBHE C pa3ny-
HBIMU KUCJIOTA-
mu. B3aumoeii-
CTBHE CHIILHBIX
KHCJIOT C OKCH-
nom meau(Il).
Bszaumoneii-
CTBHE KHCIIOT C
Metautamu. Ka-
YeCTBEHHAs pe-
aKIus Ha Kap-
OoHaT- HOH.
ITony4yenue
CTYJIHS KPEMHHU-
€BOM KHCIOTHI.
KauecTBennas
peakius Ha
XJIOPUA- UITH
cynb(dar- HOHBI

10

XUMHYECKHE CBOU-
CTBa OCHOBAaHWH B
ceere TO/]

OO01111e XUMHUYECKHE CBOMCTBA IIIe-
JIOUel: B3aMMOJIEHCTBHE C KHCIOTaMU,
OKCHJAMH HEMETAIIIIOB, coiaMu. O0-
e XMMUYECKUE CBOMCTBA HEPACTBO-
PHUMBIX OCHOBAHUI: B3aUMOJICHCTBUE C
KHCJIOTaMH, Pa3J0KEHUE MIPU Harpe-

Cocmasnsims MOJEKYISPHBIE, TIOJTHBIE
N COKpPAIICHHBIC NOHHBIC YPAaBHCHUS
peaKkuuii ¢ y9acCTUEM OCHOBAHUM.
Apaymenmupoeams BO3MOKHOCTb
MPOTEKAHUS PEAKIUNA C yJaCTUEM
OCHOBaHUM Ha OCHOBE IPaBHJIA

JI. U3menenue
OKpacKu UH]U-
KaTOpOB B IIIe-
JIOYHOM cpefe.
Bzaumoneii-
CTBHE IIEJI0OUYeH

§7
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BaHHUU

bepromne. Ilposooumsb ONBITHI,
MOJITBEPKIAOIIUE XUMUYECKHE
CBOIiCTBA OCHOBAHMIA, ¢ COOJIFOEHUEM
MIPaBUJI TEXHUKH 0€30MaCHOCTH

Habarwooams n onucvleams peakuu ¢
Y4aCTHEM KUCIOT C MOMOIIBIO PYCCKO-
ro (pOHOTO) SI3bIKA U A3bIKa XUMUU

C YIJICKUCIIBIM
razom. Kaue-
CTBEHHAs peak-
1S HA KaTHOH
amMmoHus. Ilo-
Jy4eHHUE TUJI-
pOKCcHIa MEIN

(IT) u ero paz-
JIO)KCHHUE
11 XHUMHUYECKUE CBOM- OOu1re XMMUYECKHE CBOMCTBA Xapakmepuzosams o0uIme JI. B3aumopen- §8
CTBAa COJICH B CBETE CPEIHHMX COJICH: B3aUMOJICHCTBUE C XHMUYECKHE CBOMCTBA COJICH C CTBHE KapOOHa-
TO/1 KHCJIOTaMHU, 1IeJI0YaMu, COISIMU 1 MO3UIUNA TEOPUH IJIEKTPOIUTUYECKON | TOB ¢ KUCIIOTa-
MeTajulamu. B3aumopelictBue KUcibIX | puccorpanuu. Cocmaensame mu. [Tonyuenne
COJIEH CO LIET0YaMH MOJICKYJISIpHBIC, IOJIHBIC U ruapokcuaa
COKpaII€HHbIE HOHHBIE YPAaBHEHUS xenesa (11).
peakLMil C y4acTHEM COJIEH. B3anmonen-
Apaymenmuposams BO3MOXKHOCTh CTBHE JKEIIe3a C
MPOTEKAHUS PEAKIIUMA C y9acTUEM pacTBOpoM
coJIell Ha OCHOBE IpaBmiia beproiuie. cyibgara Meau
1Ipo60oums OMBITHI, (IT)
MOATBEPKIAIOIINE XUMUIECKIE
CBOICTBA COJIEH, C COOMIOAECHUEM
IIPaBUJI TEXHUKHU 0€30IaCHOCTH.
Habniooamws u onucvieams peakuuu ¢
Y4aCTHEM COJIeH C TTIOMOIIBI0 PYCCKOTO
(poIHOTO) SI3BIKA U A3BIKA XUMUU
12 [Tonsatue o rugponu- | 'maponus, kKak OOMEHHOE Yemanasenueams 3aBucumMocts Mexay | JlemoncTpanum. §9
3e cosel B3aHMOJCHCTBUE cOJIel C BOJOM. COCTaBOM COJIA U XapaKTEPOM Onpenenenue

['maponns com CUIIbHOTO OCHOBAHUS
1 ciaboii KucnoThl. ['uaponus conu
CJ1a00T0 OCHOBAHMSI U CUIIBHOU
kucnotsl. [llkama pH

TUAPOJIN3a
Ananuzuposams cpeny pacTBopa Coiu
C IOMOILBIO UHAUKATOPOB

IIpozro3zuposams TUII TUAPOIN3a CONH

Ha OCHOBE aHaJIN3a ero hopMyJIbl

Xapakrepa cpe-
JIbl B pacTBOpax
coueit
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13 [TpakTuueckas pabo- | [Ipasuna Th. CoiicTBa Kucnot, oc- Ymemw obpamatscs ¢ 1ab0paTOpHBIM
ta Ne 1. Pemenue HOBAHU, OKCUIIOB U COJICH B CBETE 000py/I0BaHUEM U HarpeBaTeIbHBIMU
9KCIIEPUMEHTANIBHBIX | TEOPUU AIIEKTPOIUTHUYECKON AUCCOIU- | MPUOOpaMU B COOTBETCTBUH C
3a/1a4 1o TeMe Al U OKUCIUTEIHLHO- MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.
«INEKTPOJUTUYECKA | BOCCTAHOBUTEIBHBIX PEAKIIHMA Habniodamws cBOWCTBA 3JIEKTPOJIUTOB
sI TUCCOLIAAITUS. Y TIPOUCXOISIINX C HUMH SIBJICHH.
Tekymuit ”HCTPYK- Habniooams u onucviéams peakiuu ¢
tax 1o Th Y4aCTHEM JJIEKTPOIIUTOB C MOMOIIBIO

€CTECTBEHHOTI'O (pPyCCKOTO MU
POJTHOTO) SI3BIKA U S3BIKA XHUMHH.
Dopmynuposams BEIBOJBI 110
pe3ynbTaTaM MpOBEICHHOTO
HKCIIEPUMEHTA

14 O06o0011IEHNE U CH- BrinonnHeHue 3aganuii mo Teme, pe-
cTeMaTH3aIlys 3Ha- | [ICHHUE 3319
HUM 1o Teme «Xu-

MHUYECKHE PEaKIiy B

pacTBopax 3JeKTpo-

JTUTOBY
15 Kontponbnas pado-

Ta Nel mmo Teme

«XUMHYECKHE PEaAK-

IIUU B PaCTBOPax

JIEKTPOTHUTOBY»
16 AHanu3 KOHTPOJIb-

HO paboThl Nel

Tema 3. HemeTa/uibl 1 X coequHeHusi (23 yaca)

17 OOmas CrpoeHue aTOMOB HEMETAIIJIOB U X ObvsicHamb, 9TO TAKOE HEMETAILIBI. . Komnexums § 10

XAPaAKTCPHUCTHUKA HC-
MCETAIJIOB

nojoxxenue B [lepuonnueckon
cucreMe. Psan
3JeKTpooTpulaTrenbHocTH. Kpucrain-
JINYECKUE PEIETKU HEMETAIIJIOB —
MIPOCTHIX BEHIECTB. AJUTOTPOIHUS U €€

CpasHusams amIOTPOIHbIE
BUJIOU3MEHEHUS KUCIIOPOJa.
Packpvieams pu4nHbI ATUIOTPOIUU.
Xapaxkmepuzoeams XUMUYECKUE
AJIEMEHTBI-HEMETaJUTbl U TIPOCTHIE

HEMETaJJIOB.
Mopnenu kpu-
CTAJUTHYECKUX
pemeToK HeMe-
TaJIJIOB: aTOM-
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npuyrHbl. OU3NYECKUE CBOMCTBA HE-
MeTayioB. O0IIMe XMMHUYECKHUE CBOM-
CTBa HEMETAJJIOB: OKUCIIUTEIbHBIC U
BOCCTaHOBUTEIbHBIE

BEILECTBA-HEMETAIUIBL: CTPOCHHUE,
buznyeckue 1 XuMUYECKHe CBONCTBA
HEMETaJUIOB.

ObvsacHamsb 3aBUCUMOCTD
OKUCITUTEIHHO BOCCTAHOBUTEIBHBIX
CBOMCTB (WJIN npedcKasvléamy
CBOMCTBA) JIEMEHTOB-HEMETAIJIOB OT
ux nonoxkenus B [leprnoanueckon
CHUCTEME XUMUYECKUX AJIEMEHTOB /.
H. Meunneneena.

Yemanasnueams npuunHHO-
CJIE/ICTBEHHBIE CBSI3U MEKIY
CTPOCHHUEM aTOMa, XUMUYECKOM
CBSI3b10, TUIIOM KPUCTAJUIMYECKOU
PELIETKH HEMETAJUIOB U UX
COCIMHEHUH, UX (PU3NICCKUMU
CBOWCTBaMH.

/Jloxazvieams OTHOCUTEIIBHOCTh TTOHS-
TUNA «METAJUD» U «HEMETAILI»

HBIC ¥ MOJICKY-
nspHele. I'ope-
HUE HEMETAJUIOB
- IPOCTHIX Be-
IIECTB: CEPHI,
docdopa, ape-
BECHOT'O YTJIst

18 OO0mmas xapakrepu- ["anorensl, cTpoeHne UX aTOMOB U MO- | Xapaxkmepu3o6ams CTPOCHHE, . OGpa3iisr ra- §11

CTHKa DJIEMEHTOB nexyi. Pusndeckre U XMMHUYECKHE ¢uznyecKkne 1 XuMHUYECKHE CBOMCTBA, | JIOTEHOB —

VIIA rpynnel — ra- | cBOHCTBa raJJOr€HOB. 3aKOHOMEPHO- IIOJIy4eHUE U IPUMEHEHHUE FaJIOTEHOB | MPOCTBIX Be-

JIOTEHOB CTH U3MEHEHMs CBOMCTB T'aJIOTEHOB B | B IIaHE 00Iero, 0COOEHHOT0 U niecTs. B3aumo-
3aBUCUMOCTH OT UX MOJIOKEeHMA B Ile- | equHUYHOrO. JIEHICTBHE rajo-
puonudeckoii cucteme. Haxoxaenune | Ycmanasnueams NpUIMHHO- T€HOB C METall-
raJIor€HOB B MPUPOJIE U UX MOTyde- CJIE/ICTBEHHBIE CBSA3H MEXKIY CTPOCHH- | JIaMu
HUe. 3HaYCHHE U IPUMEHEHHE Tajlore- | €M aToMa, XMMUYECKOHN CBSA3BI0, TUIIOM
HOB KPUCTAJTIMYECKON PEIIETKU TaJOTEHOB,

uX (PU3NYECKMMHU U XUMHYECKUMHU
CBOMCTBaMH
19 Coenunennus ranore- | ['anoreHoBoJOpOIbI U Xapaxkmepuzoeams COCTaB, J. Komnexuus § 12

HOB

COOTBCTCTBYIOIIHUEC UM KHCJIOTBI:
IIJIaBUKOBasdA, COJIsAHAad,

(I)I/I3I/I‘ICCKI/IC N XUMHWYCCKHEC CBOﬁCTBa,
MOJIYYCHHUC U ITPUMCHCHUC

MIPUPOAHBIX
COeTUHEHUN
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OpOMOBOIOPOIHASI, UOJOBOIOPOTHAS.
lNanorennapl. KauecTBeHHBIE peakinu
Ha TaJIoreHuA-uoHbI. [IpumeneHmne
COEIMHEHHI TaJOreHOB U UX
OuoJstornueckas pojib

COECIUHEHNN TaJJOr'€HOB C
HCITOJIb30BaHUEM PYCCKOTO (POIHOTO)
SI3BIKA M SI3BIKA XMMUH.

Haszvieams coenuHeHns rajJoreHoB 110
bopmyse u cocmasnams GOPMYIIBI TIO
WX Ha3BaHUIO YCmMaHasiueamao
MPUYUHHO-CJICICTBEHHBIC CBS3U

MEXTy XUMUYECKOU CBS3BIO, THIIOM
KPUCTAJUIMYECKOU PELIETKH
COCIUHEHMI raJIOTE€HOB, UX
(UBHYECKUMU U XUMUYISCKUMU
CBOMCTBaMH.

Ilposooumv, Habarooams U onucvleamy)
XUMHYECKUM HSKCIIEPUMEHT II0 PacIio-
3HABAHMIO TaJOT€HUI-HOHOB C COOJIIO-
JICHUEM TIPaBHJI TEXHUKH Oe30macHO-
CTH. Buinoausms pacdeTsl MO0 XHUMHYECH
ckuM (QopmysaM M ypaBHEHHUSM peak-
UH, MPOTEKAIOIIUX C YYaCTHEM CO-
SIMHCHUM TaJIOICHOB

XJiopa.

J.
PacnosnaBanue
rajJjoreHum-
HOHOB

20

OOm1as xapakrepu-
CTHKAa 311€MEHTOB VI
A - XaJIbKOT€HOB.
Cepa

OO1m1ast XxapaKTepUCTHKA SJIEMEHTOB
VI A - rpynnsl. Cepa B mpupojie u eé
noJry4eHue. AJUIOTPOIIHbIE MOJU(H-
KalllH Cepbl U UX CBOWMCTBA. XUMHUYE-
CKHE CBOWCTBA CEPBI U €€ IPUMEHEHHUE

Hasams 0011YIO0 XapaKTEPUCTUKY
aToOMaM, IIPOCTBIM BELIECTBAM U
COEIMHEHUSM XaJIbKOT€HOB B
3aBHCHUMOCTH OT MX IIOJIOKEHUS B
Ilepunonnueckon cucreMe.
Xapakmepuzoeams CTPOCHUE,
ajoTponusi, pusnueckue u
XUMHYECKHE CBOMCTBA, OIYYEHHUE U
IPUMEHEHHE Cepbl. Yemanasnusamo
MMPUYUHHO-CJICACTBCHHBIC CBA3U
MEX/1y CTPOCHHUEM aToMa,
XUMHUYECKOH CBS3bI0, TUIIOM

KPUCTAJUIMYECKOU pPEIETKH CEphl, €€

J. Bzaumopeii-
CTBHE CEPBI C
meTtamiaamMu. I'o-
pEHHE CEPBI B
KHUCII0poJe

§ 13
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(U3HYSCKUMHU U XUMUYCCKUMHU
CBOMCTBaMH.

Buinonnsmos pacdéTsl 10 XUMUYECKUM
dbopMyniaM U ypaBHEHHSIM pEaKInid,
MPOTEKAIOIIUX C Y4aCTHEM Cepbl. [Ipo-
800UMb, HAOIOOAMb U ONUCHLIBAMD
XUMHUYECKHH SKCIIEPUMEHT 110 TOPECHHUIO
CEphI Ha BO3JIyXE U B KUCIIOPOJIE C CO-
OJIFOICHUEM TIPABUIJI TEXHUKH Oe3oI1ac-
HOCTH

21

CepoBoopoa 1
CyIbQUIBI

CepoBoJ10pOJI: CTPOSHUE MOJIEKYJIBL,
¢buznvecKkre 1 XUMHYECKHE, TIOTyde-
Hue U 3HaueHue. CepoBo1opoiHAs
kuciota. Cynb(uabl 1 UX 3HaYCHHUE.
JlromuHODOPHI.

Xapaxmepuzoeams cocTas, puznye-
CKHE U XUMHUYECKHE CBOMCTBA, MOITyYe-
HUE U IPUMEHEHHE COeIMHEHUN Cephl B
CTEIEHU OKUCIICHUS -2 C UCTIOIb30Ba-
HUEM PYCCKOT0 (POJHOTO) S3bIKA U
SI3BIKA XUMUH.

Has3zvieams coenuueHus cepol B
CTETeHH OKUCIICHHUS -2 110 PopMyIie U
cocmasnsims GOPMYIIBI 11O UX
HazBauut. Cocmasniamo
MOJICKYJISIPHBIC ¥ NOHHBIC YPaBHEHUS
peaKuuii, XapaKTEePU3YIOIINE
XUMHUYECKHUE CBOMCTBA COSIUHEHNH
CEephI B CTETICHU OKUCJICHUS -2.
Onucvieamv POIECCHI OKUCICHUS -
BOCCTaHOBJICHUS, Onpeoeams
OKHUCJIUTETh U BOCCTAHOBUTENb U
cocmaensims NEKTPOHHBIN OanaHC B
PEaKIUsAX ¢ yUaCTHEM CEphI B CTENIEHU
OKHUCJICHHUS -2.

Yemanasnueams npuanHHO-
CIICJICTBEHHBIC CBS3H MEKIY XHMHYC-
CKOH CBSI3bI0, TUTIOM KPUCTAJLTUIECKON

J. Konnekius
CYb(HITHBIX
pya. Kaue-
CTBEHHAs peak-
1S Ha CYJIb-
bua-noH

§ 14
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PEIIETKU COeTMHEHUH Cepbl, UX PU3HU-
YECKUMH U XUMUYECKHUMH CBOMCTBAMU

22 Kucnopoansie co- Oxkcun cepri(I'Y), cepuucras kuciora, | 3anucvieams GOPMYITbI OKCHIOB . Ob6ecuBeun- § 15
€MHEHHUS Cepbl cynbuThl. KauecTBeHHas peakuus Ha | CEPBl, HA3bI8AMb UX, ONUCHIBAND BaHUE OKpa-
cynbdut-uoH. Oxcua cepri(Y1), CBOICTBA Ha OCHOBE 3HAHUH O IIEHHBIX TKaHEH
CepHasi KUCJIO0Ta, CYIb(aThl. KHCIIOTHBIX OKCHJAX. U 1IBETOB cep-
Kpucrannoruaparel. KauectBeHHas Xapaxkmepuzoeams cOCTaB, HUCTBIM T'a30M.
peaxius Ha Cynb(aT-uoH duzHUeCKre U XUMUYECKHE CBOMCTBA | B3anmomeii-
CEPHOU KUCIIOTHI KaK 3JIEKTPOJIUTA C CTBHUE KOHIICH-
UCIIOJIb30BAHUEM PYCCKOTO (POAHOIO) | TPUPOBAHHOM
SI3BIKA U SI3bIKA XFMHH. CEepHOI1 KucIo-
Cocmasnsims MOJEKYISPHBIE U ThI C MEIBIO.
MOHHbBIC YPaBHEHUS PEaKIIUid, OOyrnuBanue
XapaKTepU3YIOIINUX XUMUYECKUE OpPTaHUYECKUX
CBOMCTBA CEPHOM KUCIIOTBHI. BEILIECTB KOH-
Pacnosznasams cynbdaT-uoHsbI. [CHTPUPOBAH-
Xapaxmepuzoeamb CBOWCTBA HOH CepHOM
KOHI[EHTPUPOBAHHOMN CEpHOM KUCIOTHI | kucaoToil. Jla-
KaK OKHCJINTECIIA C UCITIOJIb30BaHHUECM 60paT0p]-n,1e
pycckoro (poHOro) si3blKa U A3bIKa onbIThI. 32. Ka-
xumun. Cocmaensims ypaBHEHUS YEeCTBEHHBIE pe-
OKHUCJIMTENHEHO- BOCCTAHOBUTENBHBIX | aKIIUK Ha CYJlb-
peaKuui METOAOM IEKTPOHHOIO baT-noHBI.
OanaHca.Bvinonnames pacuéTsl MO
XUMHUYECKUM (hopMynaM u
YpaBHEHUSM PEAKIUi, MPOTEKAOIINX
C y4acTHUEM CEpHOMN
KUCTOTHL. Habniodams v onucvliéams
XUMHYECKHI SKCIIEPUMEHT
23 [IpakTuyeckas [TpaBuna Th. ConsHas u cepHas Ymems obpamarbest ¢ 1a00paTopHBIM
pabora Ne2. (pa3baBiieHHAsT) KUCIIOTHI - CUIIbHBIE 000py/I0BaHNEM U HarpeBaTeIbHBIMU

«M3y4yeHue cBOWCTB
COJIIHOW U CEpPHOU

OJICKTPOJIUTEI. TunmaHere pCaKknuu
KHCJIOT: BSaHMOHeﬁCTBHC C MCTaJlja-

HpI/I60paMI/I B COOTBCTCTBHHU C
MpaBUJIaMH TCXHUKHU 0e30ITaCHOCTH.
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KUCH0TY. TeKymmit
MHCTpYyKTax 1o Th

MU, OCHOBHBIMHU ¥ aM()OTEPHBIMH OK-
CU/IaMH, OCHOBaHUSMHU U amdoTep-
HBIMHU TUAPOKCHIIAMH, cosimu. Kade-
CTBEHHAs peaKklvs Ha XJIOPUA-UOH. U
cynbdar-uoH

Habnwoams cBOMCTBA DIIEKTPOIUTOB
Y TIPOUCXOISIIIUX C HUMU SIBIICHUHA.
Habnrwoams u onucvieams peakuu ¢
Y4aCTHEM 3JIEKTPOJIUTOB C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WIIH
POJTHOTO) SI3BIKA U S3BIKA XHUMHH.
Dopmynuposams BBIBOABI 110 PE3yIib-
TaTaM MPOBEJICHHOT0 YKCIIEPUMEHTA

24

OO61as xapakrepu-
CTHKAa XMMHYECKUX
anemeHToB VA rpyn-
nbl. A30T

OO0m1as XxapakTepucTrUKa 3JIEMEHTOB
VA rpymnmbl. A30T, CTpO€HHE aToMa U
MoJIeKyIbl. DU3NYecKne U XUMHYe-
CKHE CBOICTBA U MPUMECHEHUE a30Ta.
A3OT B IpHUpoOJIe ¥ €r0 OUOJIOTHIEeCKas
poJIb

Jlasamb OOIIYIO XapaKTEPUCTUKY
aroMam, POCTHIM BELIECTBAM U
COCIUHCHHSM ITHUKTOICHOB B
3aBHCHUMOCTH OT UX IIOJIOKCHHS B
[Tepuoanueckoii cucreme.
Xapaxmepuzosams CTpOEHUE,
(U3UYECKHEe U XUMHUYECKUE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHHUE a30Ta C
UCIIOJIb30BAaHUEM PYCCKOTO (POTHOTO)
SI3BIKA U SI3bIKa XUMUH.

Ha3zvieams coequHEHUS a30Ta 110
dbopmyIe u cocmagnsims GOPMYIIBI TIO
NX Ha3BaHMIO.

Yemanasnusame MIPUYHUHHOA
CJICZICTBEHHBIE CBSI3U MEXKIY CTPOCHMU-
€M aToMa M MOJIEKYJIbI, BUJJOM XUMHYE-
CKOM CBSI3M, TUIIOM KPHUCTaJUIMYECKOU
pemETKH a30Ta U ero (pU3N4ecKUMHU U
XUMHUYECKUMHM CBOMCTBaMH. Bwinoji-
HAMb PACYEThl TIO XUMHUYECKUM (HOp-
MyJIaM U YPaBHEHUSIM PeaklUid, TpoTe-
KalOIHUX C YYaCTUEM a30Ta

§16

25

Ammuak. Coim am-
MOHUSA

AMMUak, CTpoeHle MOJIEKYJIbl U Gu-
3UUYECKHE CBOMCTBA. AMMUaYHas BOJa,
HalaThIPHBIN COUPT, TUAPAT aMMHUa-

Xapakmepuzoeamsb cOCTaB, CTPOCHHE
MOJIEKYJIbI, pU3NYECKUe U

XUMHUYECKHUEC CBOfICTBa, IMOJIYYCHHUEC U

. Ionyuenue,
cobupaHue u
pacro3HaBaHHe

§ 17

25




Ka. JIOHOpHO-aKIENTOPHBIM MEXaHU3M
o0pa3oBaHMs KaTHOHA aMMOHHUs. Boc-
CTaHOBUTEJIbHBIE CBOIICTBA aMMHUaKa.
Coan aMMOHHMS U UX IMPUMCHCHHUC.
KauecTtBeHHas peakiiys Ha KaTHOH
AMMOHUA

MPUMEHEHUE aMMHUaKa ¢
HCIOJIb30BaHUEM PYCCKOTO (POHOTO)
A3bIKA U A3bIKA XUMHH.

Has3zvieams conu aMMOHUS 110
dbopmynam u cocmaensims HOPMYJIBI

M0 WX Ha3BaHUSIM.

3anucvieams MONEKYISIPHBIE U

WOHHBIC YPABHEHUS PEAKLIMM,
XapaKTePU3YIOIINE XUMHUECKUE
CBOMCTBAa aMMMAKa U COJIEH aMMOHUS.
Cocmaensams ypaBHEHUS
OKHUCJIMUTEIHHO- BOCCTAHOBUTEJIBHBIX
peaxiuii ¢ yuacTueM aMMHuaKa ¢
MOMOIIIBIO AJIEKTPOHHOTO OanaHca.
Yemanaenueams npuunHHO-
CJIEICTBEHHBIE CBS3H MEXKIY BUIAMHU
XUMHUYECKUX CBSI3EU, THIIAMU
KPUCTALIMYECKUX PEMETOK aMMUaKa

U COJICH aMMOHUS U MX (PU3HUECKUMU

¥ XUMHYECKUMU CBOMCTBAMHU.
IIposooums, nabrooams N OnUCHIBAMY
XUMHUYECKUN JKCIEPUMEHT IO Pacro-
3HAaBaHUIO NOHOB aMMOHUS C COOJTIO/Ie-
HUEM TPaBUJI TEXHUKU O€30MacHOCTH.
Bvinonnsms pacd€Tel IO XUMHUYECKUM|
dbopMynaM U ypaBHEHUSM peakIui,
MTPOTEKAOIINX C YIaCTHEM aMMHaKa

aMMHaKa.
Paznoxenue
ouxpomarta
aAMMOHHSL.

JI. KagectBeH-
Has peakuus Ha
KaTHOH aMMO-
HUA

26-27

Kucnoponssie co-
€JIMHEHUS a30Ta

Oxcuipl a30Ta: HecoaeoOpa3youue 1
KHMCJIOTHBIE. A30TUCTas KUCJIOTA U
HUTPUTBHL.

A30THas KUCIO0TA, €€ NOIIy4eHUE U
ceoncrBa. Hurpatsl

Xapaxmepuzoeamsb COCTaB,
¢du3nueckre 1 XMMHYECKHE CBOMCTBA,
MIOJIy4eHUE U IPUMEHEHUE OKCUI0B
a30Ta C UCIOJIB30BAHUEM PYCCKOTO
(poZIHOTO) SA3BIKA U A3BIKA XUMHH.

Cocmaensims MOJNEKYISPHBIE U

J. B3aumoaeii-
CTBHUE KOHIICH-
TPUPOBAHHOU
a30THOM KHCIIO-
TBI C MEJIbIO.
Paznoxenne

§18
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VIOHHBIC YPaBHEHUS PEAKIIUH,
XapaKTEPU3YIOIINE XUMUYECKUE
CBOMCTBa OKCHIOB a30Ta.
Yemanasnueams npuamHHO-
CJICZICTBEHHBIE CBS3U MEXIAY BUIOM
XUMHYECKOM CBS3H, TUIIOM
KPUCTAJUIMYECKON PEIIETKA OKCHIOB
a30Ta ¥ X PU3NUYECKUMH U
XAMHYECKHMH CBOICTBAaMH.
Xapaxmepuzosams COCTaB,
$u3NYecKre U XUMUYECKUE CBOMCTBA
A30THOM KUCJIOTHI KaK AJIEKTPOJIUTA,
MIPUMEHEHHUE C UCTI0JIb30BAHUEM
pyccKoro (pOJHOTrO) sI3bIKa U SA3bIKa
XHMHH.

3anucvieams MOJEKYISIPHBIE U
HMOHHBIE YPaBHEHUS PEaKLIHA,
XapaKTEPU3YIOIINE XUMUYECKUE
CBOMCTBA a30THOM KHCJIOTHI KaK
AIEKTPOJIUTA.

IIposooumy, nabarwoams u
ONuUCHIBAMb XUMHUICCKUM
AKCIIEPUMEHT, XapaKTEPU3 YOI
CBOMCTBA a30THOM KHUCJIOTHI KaK
AIIEKTPOJIUTA, C COOIIOICHUEM TTPABUIT
TEXHHMKH 0€30IaCHOCTH.
Xapakmepuzoeamsv a30THYIO KUCIOTY
Kak okuciaurenb. Cocmasnamos
YpaBHEHUS OKUCIUTEIbHO-
BOCCTAHOBUTEIHHBIX PEAKIINH,
XapaKTEePU3YIONTNX XUMHUECKUE
CBOMCTBA a30THOM KHCIOTHI KaK
OKHCIIUTENS, C TTOMOIIBIO

HUTpAaTa Kaus
Y TOpEHUue Jpe-
BECHOT'O YTOJIb-
Ka B HEM. JI.
Xumuaeckue
CBOICTBa a30T-
HOM KHCIOTHI,
KaK AJIEKTPOJIU-
Ta
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AJIEKTPOHHOTO OanaHca.

IIposooumy, nabarooams N OnUCHIBAMY
XUMHYECKUN IKCIIEPUMEHT, XapaKTepH-
3YIOIIMHA CBOMCTBA a30THOM KHCIIOTHI
KaK OKHCJIUTENS, C COONIOACHUEM Ipa-
BUJI TEXHUKU O€30MMaCHOCTH

28 ®docdop u ero co- docdop, cTpoeHne aToma u Xapakmepuzosamwb CTpOEHUE, . O6pasis § 19
€MHEHUS autotponust. @ocuasl. PochuH. AITIOTPONHIO, (PU3NUYECKHE U IIPUPOIHBIX
Oxcun dpochopa(V) n XUMHYECKHUE CBOMCTBA, MOIy4eHUE U COCTUHEHU I
oprodochopras kucinora. Pocdarel. | mpumenenue pocdopa c docdopa.
dochopHbie yaoOpeHus. UCIOJIb30BaHUEM pycckoro (pogHoro) | [openue
Wucextuuuast A3BIKA U A3bIKA XUMHH. docdopa Ha
CaMoCTOATEILHO OnuUchi8ams BO3IyXE U B
cBoricTBa okcun hochopa(V) kak KHCJIOPO/IC.
KHCIIOTHOTO OKCH/JIa M CBOWCTBA JL.
opTo(hocPOPHOIT KUCTOTHI. KauecTtBeHHbIC
Hnnrocmpuposams 3T CBOWCTBA peakuuu Ha
YPaBHEHUSMHU COOTBETCTBYIOIINX docdar-non
peaKuui.
IIposooumy, nabarwoams u
ONUCHIBAMb XUMHUECKUH
HKCIEPUMEHT C COOJIIOACHUEM MPaBHII
TEXHUKU O€30MaCHOCTH.
Pacnosznasamv hocdat-uoHsl
29 OO6m1as xapakTepu- OO6m1ast xapakTepuCcTHKa SJIEMEHTOB Jlasamp 001IYIO XapaKTEPUCTUKY . Konnextmst § 20

CTHKa dj1eMeHTOB IV
A- rpynsl. Yriiepon

IV A- rpynmnsl: 0COGEHHOCTH CTpOe-
HUS aTOMOB, IPOCTHIX BEILLECTB U CO-
€IMHEHUI B 3aBUCUMOCTH OT IOJIOXkKe-
HHUS 2JIeMEHTOB B [lepnoanyeckoni cu-
cTeme. Yriepoa. AJUIOTpOIIHbIE MO-
nudukanuy: anmas, rpagut. Amopd-
HBIN YTJIEPOA U €ro copTa: caxka, aK-
THBHPOBAHHBIN yrojb. AcopOuusi.

aToMam, MPOCTHIM BEIIECTBAM U
COeTUHEHUSIM diieMeHTOoB [V A-
IPYIIBI B 3aBUCUMOCTH OT UX
nosnoxxeHus B llepuoanueckon
cucreme. Xapaxkmepusosamso
CTpOEHHE, aJUNIOTPONHIO, PUINIECKUE
Y XMMHYECKHE CBOMCTBA, IIOJyYCHUE U

npUMEHEeHHe aMOP(HOTo yriepoja u

«O06pa31pl mpu-
POIHBIX COEITH-
HEHUU yriepo-

na». [Hoptper H.

J1. 3emuHCKOTO.
ITornomenue
aKTUBHUPOBAH-
HBIM YIJIEM pac-
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XHUMUYECKUE CBOMCTBA yTJIepoa.
Kokcoxumuueckoe mpou3BOACTBO U
ero npoaykuus. Kapousl

€ro COPTOB C UCIOJIb30BAHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA
xumuu. CpasHusams CTPOEHUE U
CBOMCTBA anMasa u rpadura.
Onucvléams OKUCIUTEIBHO-
BOCCTaHOBUTEIbHEIC CBOMCTBA
yrieposa.

IIposooumy, HabOOamv U ONUCHI-
6amb XUMHUYECKUHN IKCIIEPUMEHT C CO-
OJI0/IEHUEM TPABUIT TEXHUKHU Oe€3-
OITACHOCTH

TBOPEHHBIX BE-
LIECTB WJIH ra-
30B. Y CTpOMi-
CTBO MPOTUBO-
rasa

30

Kucnoponssie co-
€AMHEHHUs yIIepoaa

Oxkcua yrinepona(Il): ctpoenne more-
KYJIbl, IOJTYYEHHE U €r0 CBOMCTBA.
Oxkcun yranepona(I'V): crpoenue mo-
JIEKYJIIbI, TTOJIyY€HHE U €T0 CBOMCTBA.
VYronbHas kucnota. Coiau yroiabHOU
KHCIIOTHI: KapOOHATHI ¥ TUAPOKapOo-
HaTbl. TeXHUYECKas U MUILEBas CoJa

Xapakmepuzoeamu COCTaB,
¢du3nveckre 1 XUMHYECKIE CBOMCTBA,
MOJIy9YEeHUE U TPUMEHEHHE OKCHJIOB
yriepoja ¢ UCIOJIb30BaHUEM
PYCCKOro (POIHOTO) S3bIKa U sA3bIKA
XUMUH.

Yemanasnueams npuunHHO-
CJIEZICTBEHHBIE CBSI3U MEXAY BHJIaMU
XMMUYECKUX CBsI3€H, TUITaMu
KPUCTAUTHIECKUX PEIIETOK OKCHJIOB
yriepojia, ux Gu3n4ecKuMu 1
XUMHYECKIMH CBOMCTBAMH, a TAK)KE
npumenenueM. Cob.iro0ame npaBuiia
TEXHHUKHU 0€3011aCHOCTHU IpHU
MCTIOJIH30BaHUH TTIEYHOTO OTOTLICHUSI.
Oxa3vl6ams TIEPBYIO OMOILb TIPU
OTpAaBJIEHUH YTapHBIM Ia30M.
Xapakmepuzoeams COCTaB,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA,
MOJIy4YeHHE U IPUMEHEHHUE YTOJIbHOU
KUCJIOTHI U € conelt (kapOOHATOB U
rUApOoKapOOHATOB) C UCIIOJIb30BAHUEM

JI. Ilonyuenue u
CBONCTBA
YIOJIbHOM
KHCJIOTBI.
KauecTBennas
peakius Ha
KapOOHaT-HOH

§21
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PYCCKOTO (POAHOTO) SI3bIKA U SI3BIKA
XUMUH.

Hnnrocmpuposams 3aBUCUMOCTD
CBOMCTB COJIEH YTOJIBbHOU KUCIOTHI OT
UX COCTaBa.

IIposooumu, Habooams u
ONUCHIBAMb XUMUYECKUH
HKCIEPUMEHT C COOJIIOACHNEM MPaBHII
TEXHUKU OE30MaCHOCTH.
Pacnosnasams xapOoHAT-NOH. Bbi-
NOJHAMb PACUYETHI 0 XUMUYECKUM
dbopmyaM U ypaBHEHHSIM PEAKIUH,
MIPOTEKAOIIUX C YYACTHEM COEMHE-
HUU yriaepoja

31 [Ipaktuueckas paGo- | IIpasuna Th. Ilonydyenue u pacniosna- | Iloryyams M pacno3naeams rasbl.
Ta Ne3.. «[lomyuenue | Banue ra3zoB. MI3yueHue ux cBOMCTB. Obpawamyucs ¢ 1a00paTOPHBIM
U u3ydeHue cBoiCTB | KauecTBeHHBIE peakuy Ha HOHBI 000py/I0BaHUEM U HArpeBaTeIbHBIMU
ra3oB: aMMHaKa 1 puOopaMu B COOTBETCTBUH C
YIIIEKUCIIOTO Ta3a. IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.
Texkyumuit UHCTPYK- Habniooams u onucvieams
Tax 1o Th XUMHYECKHUM KCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA
U sA3bIKa XUMUU. Popmyauposamas
BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBEJIEHHOTO DKCIIEPUMEHTA.
Compyonuuams B niporiecce yueOHOro
B3aMMOJICHCTBUS pU paboTe B IpyIi-
nax
32 'Y TI1€BOI0OpOBI Heoprannueckue u opranndeckue Xapaxmepuzoeams 0COOEHHOCTH . Mopemu mo- § 22

BEIIECTBA. Y TJIIEBOJOPO/IBI.
XHUMHYECKOE CTPOCHUE OPTaHUIECKUX
BCIIECCTB, KaK HOpSIlIOK COCONHCHUS
ATOMOB B MOJIEKYJI€ TI0O BAJICHTHOCTH.

COCTaBa M CBOMCTB OPraHUYECKHUX
COCIMHECHU.

Paznuuams nipenensusie U
HEIPEACIIbHBIE YTIIEBOAOPOIBI.

JIeKyJ MeTaHa,
JTaHa, dTHJIEHA
M alleTUJIeHA.
Bzaumoneii-
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MeraH, 3TaH, KaK MpeaeabHbIC
YTJICBOJIOPOIbI. DTHIICH U alleTUJIEH,
Kak HerpeaesibHble (HEHACHIILEHHBIE)

Has3zvieamo v 3anucvieams GopMyIibl
(MOJIEKYJISIPHBIC U CTPYKTYPHBIE)
BOKHEHIIUX TIPEACTaBUTEIICH

CTBHE ITHIICH C
OpoMHOI BOIOM
U pacTBOPOM

yriaeBo1opoabl. ['openue YIJI€BOIOPOIOB. nepMaHraHaTa
yriaeBo1opoaoB. KauecTrBeHHBIS IIpeonazame KCIIEPUMEHT 110 KaJIust
peaxkiuy Ha HerpeaeIbHbIC pacro3HaBaHHUIO COSAMHECHUN
COCTUHEHUS HENPEEITBHOTO CTPOCHHSI.
Habniooams 3a X010M XUMUYECKOTO
HKCIIEPUMEHTA, ONUCHIBATH €T0 U Jie-
JaTh BBIBOJBI HA OCHOBE HAOJIOICHUM.
Qukcuposams pe3ynbTaThl IKCIIEPH-
MEHTa C TIOMOIIBIO PYCCKOTO (POJIHO-
o) sI3bIKa, a TAKXKE C MIOMOIIBIO XH-
MUYECKUX (DOPMYIT U ypaBHEHUH
33 Kucnoponaconepxka- DTUIIOBBIN CIIUPT, €T0 MOJIyYeHHE, Xapakmepuzoeams CIUPTHI, KaK A. Obuue xu- § 23
M€ OPTaHUYECKue MPUMEHEHHE U (PU3HOIOTUIECKOE KHCJIOPOJICO/ICPIKAIINE OPTAaHHUECKUE | MUYECKHE CBOM-
COETMHEHUS neiicrBue. TpexaTOMHBIN CIUPT coenunenus. Knaccugpuyuposams CTBa KUCJIOT Ha
rimnepuH. KauecTBeHHas peakiiis Ha | CIIUPTHI 110 aTOMHOCTH. Hazvieamo npuMepe yKcyc-
MHOTOQTOMHBIC CITUPTHI. YKCYCHAs - MpPEICTaBUTENICH OJTHO- U HOM KHCIIOTHI.
MIPEJICTaBUTENh KJIacca KapOOHOBBIX TpEXaTOMHBIX CIIUPTOB U 3anuChiBaTh | KauecTBeHHast
KHCIIOT u3 (OpMYIIBL. peaxius Ha
Xapaxmepuzoeams KACIOTHI, KaK MHOTOaTOMHBIC
KUCIIOPOJICO/IeP KAIEe OPTAHUYECKHUE | CIIMPTHI
COETUHEHUSI.
Hasvieames mpencraBuUTeNied Ipenesb-
HBIX W HENpeACTbHBIX KapOOHOBBIX|
KHCIIOT U 3allMCHIBaTh U3 POpMyIIbI
34 Kpemunii u ero co- [IpaBuna Th. Kpemuuii, crpoenue ero | Xapaxmepuzosams ctpoenue atomoB | J. Kommexuys § 24

equnenus. Ilosrop-
HBII UTHCTPYKTaX IO
Tb

aToMa u cBoiicta. Kpemnwuii B npu-
poxae. Cruynuuasl v critad. Okeupg
kpemuusi(I'V). KpemHueBas kucnora u
e€ conu

U KPUCTAJUIOB, (PU3UYECKUE U
XUMHYECKHE CBOWCTBA, MMOIyYeHUE U
PUMEHEHHE KPEMHUS C
HCIIOJIh30BaHUEM PYCCKOTO (POIHOTO)
S3bIKA U SI3bIKA XHUMUHU.

«O06pa31pl mpu-
POJIHBIX COEU-
HEHUU KpeM-
Hus». Komek-
111 CTEKIIA, Ke-

31




Yemanasnueams npuanHHO-
CJIEJICTBEHHBIE CBA3U MEKIY
CTPOEHHUEM aTOMa, BUJIOM
XUMHUYECKOU CBSA3H, TUIIOM
KPUCTAJTIMYECKON PEIIETKN KPEMHUS,
ero (pU3MYECKUMH U XUMUYECKUMHU
CBOMCTBAMMU. Bovinoansams pacy€Tsl 110
XUMUYECKUM (HOopMysIaM U
YPaBHEHUSM peakLui, IPOTEKAOIINX
C y4acTHEM KPEMHHUS U €T
COCIMHEHUM.

Xapaxmepuzoeams COCTaB,
bu3nyeckre 1 XMMHYECKHE CBOMCTBA,
IIOJIy4YEHUE U IPUMEHEHHE
COEIMHEHUI KPEMHHUS C
UCIIOJIb30BAHUEM PYCCKOTO (POAHOTO)
A3bIKA U SA3bIKA XUMHH.

Cpasnueamv TUOKCUIBI YIIIEPOAA U
KpEMHUS

paMHKH, [IEMEH-
Ta U U3AEJIUU U3
HUX

35 CunukartHas npo- [Ipon3BOACTBO CTEKIIA U LIEMEHTA. Xapaxmepuzoeamsb CUINKaTHYIO J. Komnexknus § 25
MBIIUIEHHOCTh [TpoayKiust CUIMKATHOM MTPOMBIII- MIPOMBIIIJICHHOCTh U €€ OCHOBHYIO HIPOAYKIUH CHU-
JICHHOCTHU: ONITUYECKOE BOJIOKHO, K- | TIPOJIYKIIHIO. JMKATHOH Tpo-
pamuka, dpapdop, pasuc. Ontuyeckoe | Yemarnasnueams aHANOTUN MEXAY Pa3- MBIILICHHOCTH.
BOJIOKHO. JUYHBIMU  OTpacisiMH  CcUJIMKaTHOH Buaeodpar-
POMBIIIICHHOCTH MEHTBI U ClIai-
nel «IIponsBo-
CTBO CTEKJIa U
IIEMEHTa»
36 [Tonyuyenue Hemeran- | Hemerannsl B mpupoe. Onucvleams HAXOKACHUE HEMETAILIIOB JemoHcTpa- §§ 26,27

JIOB U UX BAXKHEUIIINX
COCTUHEHUN

@pakimoHHas IeperoHKa KUIKOT0
BO3/yXa, KaK CIIOCO0 MOIy4eHUs
KHCJIOPOAa, a30Ta, aproHa.
ITonyuenue docdopa, kpemHus,

B Ipupoje. Xapakmepusoeams Qppak-
LIMOHHYIO NIEPETOHKY KMJIKOTO BO3]IyXa
KaK COBOKYITHOCTh (PU3UYECKUX MPO-

LIECCOB. Apeymenmuposams OTHECEHHUE

mun. Komnek-
s «lIpupon-
HBIE COEUHE-
HHS HEMETal-
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XJIOpa, M0J1a. DIIEKTPOJIN3 PACTBOPOB. | AKTUBHBIX HEMETAJUIOB K OKUCIUTENb- | JIOBY». Bu-
[ToyrydeHue cepHO# KUCIIOTHI: CBIPhE, | HO- BOCCTAHOBUTEIILHBIM MpoIieccaM. | 1eopparMeHThI
XUMH3M, TEXHOJIOTHYECKas cXeMa, Xapaxmepuzoeams XUMH3M, ChIPbE, U CIIai bl
METO/I KUIIALIETO CIIOSI, IPUHIIUITBI anmaparypy, Hay4HbIe TPUHITUIIBI 1 «[IpousBoacTBO
TeII000MeHa, MPOTUBOTOKA U MPOIYKIIMIO IIPOM3BOJICTBA CEPHOM CEpHOI1 KuCIo-
nupkyasauu. Oneym. KUCIoThl. CpasHusams IPOU3BOJCTBO | ThI». Bu-
[Tpon3BoICTBO aMMHAaKa: CHIPHE, CEPHOM KHCIIOTHI C IPOU3BOACTBOM neo(parMeHThb
XUMH3M, TEXHOJIOTHYECKas cxemMa aMMuaKa U CIIal bl
«[IpousBoacTeo
aMMHaKa
37 O6o6menue o TeMe | BolmonHeHnue ynpaxkHeHU 10 TEME,
«Hemeraiutbl u ux peueHue 3aa4q
COCTUHEHUS
38 KontponsHast pabora
No2 o Teme «Heme-
TaJUTBI U UX COCTUHE-
HUSD)
39 AHaIn3 KOHTPOIBHON
paboThl Ne2
Tema 4.Metanjbl u ux coequHeHus (17 yacon)
40 OO6mmas xapaktepu- ITonoxxenne metainos B [lepuonude- | Xapaxmepuzoeams XuMudeckue . Bzaumonei- §§ 28,29

CTUKA METAJUIOB. XHU-
MHYECKHE CBOMCTBA
METAJIOB

CKOM CHCTEME XMMUYECKUX IJIEMEHTOB
/1. 1. MeHneneeBa, CTpO€HUE UX aTO-
MOB U KpUCTaJUI0B. MeTrayudeckas
CBA3b U METaJNIMYECKasi KpUCTainye-
ckas pemeTka. u3nyeckue CBOMCTBa
MetauioB. CruiaBbl YEPHBIE U LIBET-
Hble. MeTaibl Kak BOCCTAHOBUTEIH.
DIEKTPOXUMHUYECKUN Pl HAMpshKe-
HUM. B3anMoeiicTBie METAIIOB C
HEMeTaJIaMH, OKCUAaMH, KUCJIOTAMH,
COJISIMU. AJTFOMUHOTEPMUS

3JIEMEHTHBI-METAJIIbI 110 UX
MoJ10keHUI0 B [lepuoanueckoi
cucteme /1. 1. Meneneena.
IIpoeno3uposams CBOMCTBA
HE3HAKOMBIX METAJIJIOB II0
nosioxkeHuro B Ileproanueckon
CUCTEME XMMHYECKUX 3JIEMEHTOB /.
H. Meuneneena.

Yemanasnueams npuunHHO-
CJIEZICTBEHHBIE CBA3U MEXKIY CTPOECHU-
€M aToMa, BUJIOM XUMHUYECKON CBSI3H,
TUIIOM KPUCTAINTNYECKOMN PEIIETKHA Me-

CTBUE HATpus,
JUTHS U KaJlb-
U C BOJOH.
I'openue
HaTpHUsI, MarHUs
U Kenes3a B
KHCIJIOPOJIE..
Bzaumoneii-
CTBHE CMECH
IIOPOLIKOB CEPBI
U KeJnesa, [UH-
Ka U cepsbl. B3a-
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TAJIJIOB — MPOCTHIX BEILIECTB U UX CO-
SIMHCHUM.

ObvscHamb, 4TO TAKOE P
AKTUBHOCTH METAJUIOB. [Ipumensmo
€ro JIJIsl XapaKTEPUCTUKU XUMUYECKUX
CBOMCTB MPOCTHIX BEIIECTB-METAILIIOB.
0b606wamsv cUCTEMY XUMHUYECKUX
CBOMCTB METAJIJIOB KakK
BOCCTaHOBHUTEIbHEIC CBOMCTBAY.
Cocmagnsames MOJIEKYIISIPHBIE ypaBHE-
HUS peaklMil, XapaKTepU3yIOLIUX XH-
MHYECKHE CBOMCTBA METAJJIOB B CBETE
yueHus: 00 OKUCIUTETHHO-
BOCCTAHOBHUTEJIbHBIX MPOLECCAX, A Pe-
aKIIMU C YYaCTHEM JJIEKTPOIUTOB,

MNpEaACTaBJIATh TAKXXC U B MOHHOM BHUC.

Habnrwoams u onucvieams peakuuu
MEXJTy BEIIeCTBAMHU C TIOMOIIIBIO PyC-
CKOTro (POJIHOTO) SI3bIKa M s3bIKA XH-
Mur. CaMOCTOSITEIIEHO 1po8ooums
OTIBITHI, TTOJITBEPKIAIOIIIE XUMHUYE-
CKH€E CBOMCTBA METAJIJIOB C COOMIONC-
HUEM MPABUI TEXHUKU OE€30MaCHOCTH

HUMOJENUCTBHE
aJIFOMUHUS C
KHCJIOTaMHU,
[IeJI0YaMu 1
BonoH. Biau-
MOJCHUCTBHE
)Kelie3a U MeIu
¢ xsiopoM. B3a-
UMOJENUCTBUE
MEIHU ¢ KOHIICH-
TPUPOBAHHOM
CEpPHOM KHCIIO-
TOH M a30THOU
KHUCJIOTOM (pa3-
0OaBJIEHHOH U
KOHIIEHTPUPO-
BaHHOM).

JI. Bzaumopeii-
CTBHE JKeJle3a C
pacTBOpOM
cynb(aTa Meau

(1)

41-42

Oomas
XapaKTePUCTHKA
ICJIOYHBIX
METaJIOB

CrpoeHune aTOMOB U MPOCTHIX
BEIIECTB. 3aBUCUMOCTh (PU3UIECKUX U
XAMHYECKAX CBOMCTB IIEIOYHBIX

MCTAJIJIOB OT 3apsaJ0B ACPp UX aTOMOB.

Okcuabl ¥ THAPOKCUBI IIETOYHBIX
METAJUIOB, UX IMOJyYEHUE, CBOMCTBA,
npuMeHeHue. Baxuenmume conu
IIEJI0YHBIX METAJJIOB, MX 3HAUYCHUE B
JKUBOU U HEXXUBOU IIPUPOJIE U B
JKM3HH Y€JI0BEKa

ObwvsicHsamb STUMOJIOTHIO Ha3BaHUS
TPYIIIIBI «IEJI0YHBIE METAILITBI.
Jlasamsb 0011YI0 XapaKTEPUCTUKY
MIEJIOYHBIM METaJJIaM I10 BX
MoJI0KeHUI0 B [lepuoanueckoi
CHCTEME XUMHYCCKUX 3JIEMECHTOB /.
H. Menneneena.

Xapaxmepuzosamsb CTpOEHUE,
busznyecKrue 1 XUMUYECKHE CBONCTBA
IIEJIOYHBIX METAJIJIOB B CBETE OOIIIETO,

. Okpacka
TJIAMEHHU CO-
CANHCHUAMN
IIENTIOYHBIX Me-
TaJJIOB

§ 30
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0COOEHHOT0 U €MUHUYHOTO.
IIpeockazvieams HU3NIECKUEC U XH-
MUYECKHE CBOWCTBA OKCUIOB U TH/I-
POKCHJIOB IIETIOYHBIX METAIIJIOB Ha
OCHOBE UX COCTaBa U CTPOCHUS U MOJ-
TBEP>KJIaTh IPOTHO3bI YPaBHEHUSIMU
COOTBETCTBYIOIIUX peakuuid. /Iposo-
Oums pacuy€Thl 10 XUMUIECKUM (Hop-
MyJiaM ¥ YPaBHEHUSIM PEaKIIHid, IPo-
TEKAIOIIUX C YYaCTUEM IIETOYHBIX
METAJJIOB U UX COCTMHECHUI

43-44

OO0mas
XapaKTePUCTHKA

IICJIOYHO3CMCEIBbHBIX

MCTAIJIOB

CrpoeHne aTOMOB U IPOCTHIX
BEIIECTB. 3aBUCUMOCTb (PU3NYECKUX U
XUMHYECKHUX CBOMCTB
LIEJIOYHO3EMENBbHBIX METAJIOB OT
3aps/IoB sAzep uX aroMoB. OKCUIIBI U
TUJIPOKCH/IBI I11E€JI0YHO3EMEIbHBIX
METaJUIOB, UX IIOJIyYEHHE, CBOUCTBA U
IIpUMeHeHne. BaxkHelmune conu
IETOYHO3EMEIILHBIX METAIJIOB, UX
3HAYEHHUE B MPUPOJIE U KUZHU
yenoBeka. KapOoHaTs! 1
I'HJIpOKapOOHATHI KaIblIHs

O6vsacuams 3TUMOIIOTHIO Ha3BaHUS
IPYIIIBI «IETOYHO3EMETbHbIE
METaJUIbI».

Hasams 00I1yI0 XapaKTEPUCTUKY Me-
tawam  |IA rpynnel  (éno4HoA
3eMeJIbHBIM MeTajllaM) IO UX IOJIOKe-
Huto B [lepuoanyeckoin cucremMe XUMu-
yeckux djemenToB . Y. Menaeneena.
Xapaxmepuzoeams CTpOCHHE,
¢du3nyeckrue 1 XMMUYECKHE CBOMCTBA
MIET0YHO-3EMETbHBIX METAJIOB B
cBeTe 00111ero, 0COOEHHOT0 U
€IMHUYHOTO.

Ilpeockasvieams (puzndecKkre U XUMU-
YECKHE CBOMCTBA OKCHJIOB M THJIPOKCHH
noB MetayuioB IIA rpynmbsl Ha OCHOBE]
UX COCTaBa U CTPOCHMSI U HOOmMEEp-
J#cOamy TIPOTHO3bl YPAaBHEHUSIMH COOTH
BETCTBYIOIIUX peakuuil. [Iposodums
pacy€Thl MO0 XMMHUYECKHM (popmynam U
YpaBHEHHSIM PEaKIUi, MPOTEKAIOIINX C|

Y4aCTUCM HICIIOYHBIX MCTAJIJIOB U HX

. Okpacka
IUIaMEHH
COCTMHEHHSIMU
MIETOYHO3EMEID
HBIX METAJIJIOB.
I'amenne
HU3BECTH BOJIOM.
JI. Tlonyuenne
N3BECTKOBOM
BOJBI U ONBITHI C
HeM

§ 31
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COeIUHEHNN

45

JKécTkocTh BOILI U
crocoOkI €€ ycTpaHe-
HUS

JK€cTkoCTh BOJBI: BpEMEHHAS U 110-
ctosiHHasA. CriocoObl yCTpaHEHHS Bpe-
MeHHOM xk€cTrocTr. CrocoOs! ycTpa-
HEHHUS IOCTOSTHHOM KECTKOCTH.
HNonuTsl

Obvsacuams, 4YTO TaKOE <GKECTKOCTh
BOJBIY. Paziuuames BPEMEHHYIO H TI0-
CTOSIHHYIO JKE€CTKOCTh BOBI. [Ipedna-
2ams cnocoObl YCTPAaHEHHS JKECTKOCTH]
BOJBL. [Ipogooums, nabniooames M onu-
Cbl6aMb XUMHYECKHHA SKCIEPUMEHT, C
COOJIOZICHHEM TPaBUJI TEXHUKU 0Oe€3-
OIMaCHOCTH

JI. Ilonyuenune
JKECTKOM BOIEI
B3auMOIcH-
CTBHEM yTJIE-
KHCJIOTO Ta3a ¢
H3BECTKOBOM
BOJIOM. YcTpa-
HEHHUE BPEMEH-
HOM XECTKOCTH
KHAIITYCHUEM U
J00aBKOI COJBI.
Ycrpanenue 1mo-
CTOSTHHOM KECT-
KOCTH N00aBKOM
COJbI

§ 32

46-47

AJTIIOMUHHUHA U €70
COEIMHEHUS

CoenuHeHus aIFOMUHKS B TIPUPOJIC.
XuMHYeCcKHe CBOMCTBA aJTIOMHUHHS.
Oco0EHHOCTH OKCHJIa U THAPOKCH]IA
ATIOMUHUS KaK aM(POTEPHBIX COeIH-
HeHuM. Baxxnelye coim aTroMUHUS
(x;mopun, cynbdar)

Xapaxmepuzoeams alTIOMUHUMN 10 €TO
1oJ10’keHuIo B [lepuoauueckoit
CUCTEME XMMHUYECKHX AIeMeHTOB /I,
H. Menpeneesa.

Onucvieams cTpoeHue, GPU3NIECKUE U
XUMHUYECKHE CBOMCTBA aJIFOMUHUSA,
MOJATBEPK/1asi UX COOTBETCTBYIOIIMMHU
YPAaBHEHUSMH PEAKIUH.

Ob6wvsicHAmb TBOUCTBEHHBIN XapaKTep
XUMHUYECKHUX CBOICTB OKCHA U
TUAPOKCUA ATFOMUHUS.
Konkpemuszuposamu 31€KTpONUTHYE-
CKO€ MOJy4YEHHE METAJIOB OIIMCAHUEM
IIPOU3BOJICTBA AIFOMHUHHUSA. Y CcmaHnaenu-
6amb 3aBUCUMOCTb 00JacTell mpume-
HEHUS AJIFOMUHUS U €T0 CIIaBOB OT
CBOMCTB. /Ip0o6odums pacy€Thl 10 Xu-

JI. Komnek-
IIUST TPUPOTHBIX
COETMHEHUN
amoMuHus. Bu-
neodparMeHThI
u ciaiael «Ok-
CHJI ATFOMUHHS
u ero moaudu-
kauun». [omy-
yeHue amgo-
TEPHOTO TH/]I-
POKCH/JIA aTro-
MHHHS U HCCIIC-
JIOBaHHE €TI0
CBOMCTB

§33
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MUYECKUM (opMyJiaM U YpaBHEHHSIM
peakiuii, MPOTEKAIOIINUX C YHaCTHEM
AITIOMUHUS U €T0 COeIMHEHUN

48-49

Keieso u ero coenu-
HEHUS

Oco0eHHOCTH CTPOCHHS aToMa JKeJle-
3a. JKene3o B npupoje. Baxxneiue
pynbl xxene3a. OKCUIBI U TUAPOKCHIBI
xene3a (IT) u (I'TT). Conu xenesa (I1)
u (I'TT). O6HapyxeHrEe HOHOB KaTHO-
HOB JKeJie3a B pacTBOpe. 3HaYEHHUE CO-
eIUHEHUHN Kelie3a

Xapaxmepuzoeams OTOKEHUE

)kenesa B [lepuoanueckoit cucreme
XUMUYECKUX demMeHToB /I, 1.
MenneneeBa, 0COOEHHOCTH CTPOEHUS
aToma.

Onucvieamv GU3NUECKUE U
XHMHUYECKHE CBOMCTBA JKelle3a,
MOJATBEPK/1ask UX COOTBETCTBYIOIIMMHU
YpaBHEHUSMHU PEaKIUil.

ObvscHams HAIMYKNE IBYX
TCHETUYCCKUX PATOB COCTMHECHUHN
xene3a Fe?+ u Fed* .

Yemanasnuseams 3aBUCUMOCTD
obracteil MPUMEHEHHUS XKelle3a U ero
CILUIAaBOB OT CBOMCTB.

IIpo6ooums pacd€Thl IO XUMUUECKUM
dbopMynaM U ypaBHEHHSIM peaKLuid,
MPOTEKAOIINX C YUACTHEM JKeje3a u
€ro COEJIMHEHUM.

Habniodoams w onuceigams peakuuu
MEXJIy BEIIECTBAMH C TIOMOIIBIO PYC-
CKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUH

JI. [Tonyuenue
THJIPOKCHJIOB
sxkenesa(ll) u
(1). Kaue-
CTBEHHBIC peaK-
[[MU Ha KaTHOHBI
xKenesa

§ 34

50

[IpakTnueckas

pabota Ne 4.

«Pemenue
JKCIIEPUMEHTAIBHbBIX
3a1a4 o teme «Me-
TaJIbly. TeKymmun
MHCTpYKTax 1no Th

[IpaBuna Th. Pemenune sxcriepuMeH-
TaJIbHBIX 3a/a4 Ha PacllO3HAaBAHUE U
IIOJIyYEHUE METAJUIOB U UX COEJIUHE-
HUU

DKCIEPUMEHTAIIBHO UCC1e008amb
CBOMCTBA METAJIOB M UX COCAUHCHUM,
penaTh SKCepuMeHTalbHbIE 3a/1a4n
mo Teme «MeTab.

Pabomamw ¢ nabopatopHbIM
00opyOoBaHNEM U HarpeBaTeIbHBIMH
npruOopaMu B COOTBETCTBUH C

[MpaBUJIaMH TCXHUKHU 0E30ITacCHOCTH.
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Habnrooams cBolicTBA METAIIOB K UX
COCIUHEHMH U SIBJICHUH,
MIPOUCXOAAIINX C HUMHU.

Onucwisams XUMAYECKHAM
AKCIIEPUMEHT C IMTOMOIIBIO PYCCKOTO
(pPOTHOTO) SI3BIKA U SI3BIKA XUMUH.
Dopmynuposams BEIBOJBI 11O
pe3ynbTaTaM IpOBEICHHOIO
IKCIIEPUMEHTA

Onpeoensmoy (ucxons u3 y4eOHOU 3a-
Jla4r) HEOOXOAMMOCTh HCITOJIb30BaHUS
HAOJII0ICHUS WUIH DKCIICPUMEHTA

51 Koppo3us meramios
Y CTIOCOOBI 3aIIUTHI
OT HeE

Koppo3sust xumudeckas u
AJIEKTPOXUMHUUECKas. 3anuTa
METAJUIOB OT KOPPO3UHU

ObvscHAmMb, 4TO TAKOE KOPPO3HUSL. § 35
Pasnuuams XUMUYECKYI0 W AJIEKTPO-
XHUMUYECKYIO KOppo3uu. Hinocmpupo-
6amb TIOHATUS «KOPPO3USI», «XUMUYE-
CKasi KOppO3us», «AJIEKTPOXUMUYECKas
KOPpO3Hs» MpUMepamMu. Xapaxmepuzo-

6ams CIIOCOOBI 3alllUThl MCTAIJIOB OT

KOppO3UU

52-53

Merasuisl B IpUPOJIE.

[louarue o meTai-
JTypruu

Mertasisl B mpupoze: B CBOOOTHOM
BUJIE U B BUJI€ COCIMHCHUM.
ITonsatue o meranypruu. Yépnas u

Knaccugpuyuposamo hopmbl
HNPUPOJHBIX COCIMHEHUI METaIOB.
Xapakmepuzosams o01I1E CIIOCOOBI

. BoccraHos-
JICHUE MEJU U3
OKCHJIa MEU

IIBETHAs METAILTYPIHUs. MOJIy4eHUs] MeTaIoB: nupo-, ruapo- | (I'T) Bogopo-
TTupoMeTamyprs, U BJIEKTPOMETAILITYPIUH. oM. Bu-
THAPOMETAILTypPTHS, Koukpemuszuposams 3T1 ciocoObl neodparMeHThl
ANEKTpOMETAILTYprusi. JlOMeHHbIN MpUMepamMu ¥ YPaBHCHUSIMU PEAKIIUNA | M CIIAlIbI
MpOIIECC. Hepepa60TKa YyryHa B C COCTABJICHHUEM BJICKTPOHHOT'O «HpOHSBO}ICTBO
CTalmb. DIEKTPOIIN3 PACIIIABOB banaHca. 4yTryHa u CTa-
Onucviéams TOMEHHBIN TPOLIECC U . Bu-
ANEKTPOIUTUIECKOE TIOTYICHHE neopparMeHThI

METAJIJIOB.
Pasznuuams u€pHble U LBETHBIE Me-

u cnannael «13-
JIesl U3 YyryHa

§ 36
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TaJlJIbIl, YYT'YHBI U CTaJIA

U cTainy. Bu-

neodparMeHThI
U CIIaNIbI
«IIponsBoncTBo
QTIOMHUHHUS
o4 OO6o0mieHne 3Hannil | BelmonHeHue 3aaHwuid 10 TeMe, pe-
1o teMe «MeTaiel» | MIeHue 3a1a4
55 KontponsHas pabora
Ne3 o Teme «Mertai-
JIBD»
56 AHalIM3 KOHTPOJIb-
HOU paboThI Ne3
Tema 5. Xumust u okpy:xaomas cpeaa (2 yaca)
S7 Xumuueckas opranu- | Ctpoenue 3eMiu: iapo, MaHTHs, Hnmeepuposams CBEICHUS 10 T Buncodparme § 37
3aIUsl IUTaHEThI 3eM- | 3eMHast KOpa, HX XHMHYECKHM cocTaB. | (pU3MUYEecKOi reorpaduu B 3HAHUS O HT'H T ottt
IS JIutocdepa u e€ XMMHUYECKHIT cCOCTaB. | XUMUYECKOW OPTaHU3AIMHU IIJIAHETHL. «Crpoene
Mumnepainsl. Pyasl. Ocagounbie Xapaxmepuzosams XUMUYECKUI SeIn 1 o8
nopoasl. [Tonesnsie uckonaemole. COCTaB I'€0JIOTHYECKHX 000I0YeK .
XHUMHYECKUH COCTaB ruapocdepsl. 3emiu. Paznuuames MAHEPATIBI U XUMHACCIHH
XUMHUECKHH COCTaB aTMOC(eps! TOPHBIC IIOPOJIBI, B TOM UHCIE W PyIBL | SO a0
Konnexuus
MUHEPATIOB U
TOPHBIX MOPO/I.
Konnexuus
«Pynpl
METaJIOBY
58 Oxpana M cTOYHMKHN XMMUYECKOTO Xapaxmepusosamb UICTOYHUKA . Bu- § 38
OKpY’KaroIIel Cpeibl | 3arpsA3HEHUs OKPYXKAIOILEH CPeibl. XUMHYECKOTO 3aTrPA3HEHUS neodparMeHThI

OT XUMHYECKOIO 3a-
TPSI3HEHUS

I'moGasibHBIE HKOJIOTHYECKUE
poOJIEMBI YeIOBEYECTBA!
MapHUKOBBIN (P EKT, KUCIOTHBIE
JI0X/1, O30HOBBIE JBIPHI.
MesxayHapoIHOE COTPYAHUUYECTBO B

OKpYyXaroien cpenpl. Onucvieams
ry100a1bHbIE HKOJIOTHYECKUE
po0JIeMbI YEJIOBEUECTBA, CBA3aHHBIE
C XUMHUYECKUM 3arps3HEHUEM
IIpednazame NyTH MUHUMH3AIUN

n ciainael «I mo-
OaJIbHBIE DKOJIO-
THYECKHE TTPO-
OJIEMEBI YeIoBe-
YeCTBa»
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00JTaCTH OXpaHbl OKPYKAFOIIEH CpeIbl
OT XUMHUYECKOTO 3arpsI3HCHHS.
«3enéHast XUMHSD»

BO3JICUCTBUSI XUMHYECKOT'O
3arpsiI3HEHUS Ha OKPYKAIOLYIO Cpeny.
IIpusooums ipumMepbl
MEX1YHapOJAHOI'O COTPYJHUYECTBA B
00J1aCTH OXpaHbl OKPYXKaIOLIEH cpeibl
OT XMMHYECKOI'0 3arpsI3HEHUS

Tema 6. O0001IeHNEe 3HAHUI IO XMMHUH 32 KYPC 0C

HoBHOM IK0JBI. [TogroroBka k OcHoB
(OI'J) (7 yacoB)

HOMY IoCy1apCTBEHHOMY 3K3aMeHYy

59 BemiectBa CrpoeHne aToMa B COOTBETCTBUU C IIpeocmasnsimes nHGOPMALUIO 11O § 39
IIOJIOKEHUEM XUMUYECKOro ieMeHTa | TeMe «llepruonnueckuii 3akoH u
B [lepuoanueckoii cucreme. Ctpoenue | [lepuoanueckas cucrema /1. 1.
BEILIECTBA: XUMHMYECKas CBA3b U KpU- | MeHeneesa B CBETE TEOPUU
CTAJUTMYECKHE PEIIETKH. 3aBUCUMOCTD | CTPOSHHS aTOMay» B BUJIE TaOJIHII,
CBOMCTB 00pa30BaHHBIX MJIEMEHTAMH | CXEM, OIIOPHOT'O KOHCIIEKTa, B TOM
IPOCTHIX BEIIECTB (METAJIIOB, HEME- yucie ¢ npumenenneM cpeacts UKT.
TaJIoB, OJArOpoOAHBIX ra30B) OT MO- Buvinonnamo TecToBbIE 3a1aHUS 110 Te-
JI0’)KeHUs 3JIeMeHTOB B [lepunonnye- me. [Ipedcmasnsams nHGOPMALHIO 10
CKO# cucteMe. TUIIOJIOTHS HeOpraHu- | TeMe «Buabl XUMUUYECKUX CBA3EH U
YECKHUX BEIIECTB, JICJICHUE UX Ha KJIac- | THIIbI KPUCTAJUIMYECKUX PEIIETOK.
cel 1 rpynnsl. [IpencraBurenn B3auMoCBA3b CTPOEHHUS U CBOWCTB
BEIIIECTB» B BUjE TalJIMIL, CXeM,
OIIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C
npuMmeHeHneM cpeacts MKT
60 XUMHYECKUE peak- [Ipu3Haky u ycrnoBus MPOTEKAHUS IIpeocmasnsims ©HPOPMAITUIO TIO § 40

1895051

XUMHUYECKUX peakiui. TUmoaorus
XUMHUYECKUX PEAKIIUN M0 Pa3IMUHbIM
ocHOBaHMAM. Peaknimu HMOHHOTO 00-
MeHa. OKHCIUTENIBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

teme «Knaccudukanus XuMUIeCcKux
peaxKuuil o Pa3IMYHBIM IPU3HAKAM.
CKOpOCTb XMMMUYECKUX PEAKLIUI» B
BUjie TabJIMII, CXEM, OTIOPHOTO
KOHCIIEKTA, B TOM YHCJIE C
npumeHenneM cpencts UKT.
Buvinoansamos TeCTOBBIE 3a[]aHUA 110 Te-
Me. Xapaxmepu306amdsd OKUCIUTEIb-
HO-BOCCTAaHOBUTEJIbHBIE peaxkuuu,

40




OKHUCJIMTEIb U BOCCTaHOBUTENL. Om-
JAu¥amb ITOT THII PEAKLUN OT peaKkui
oOMeHa.  3anucvliéams  ypaBHEHUS
OKHCIIUTEIBbHO- BOCCTaHOBUTEIIBHBIX
peakuui C IMOMOLIBIO 3JIEKTPOHHOTO
OanaHca

61-62 | OcHOBBI XUMUYECKUE CBOKCTBA IIPOCTHIX BeE- Xapaxmepuzoseams oduiue, § 41
HEOpraHMYECKOU IecTB. XapakTepHbIe XUMHUECKUE 0COOCHHBIC ¥ WHIUBHyaIbHbIC
XUMUHU CBOICTBa COJICOOPA3yIONINX OKCHJIOB, | CBOMCTBA KHCJIOT, OCHOBAaHHA, COJIEH B
THJIPOKCUAOB (OCHOBAaHUM, KUCIIOT U CBETE TEOPHH HIICKTPOIUTUIECKON
aM(OTepHBIX TUAPOKCHUIIOB), COTIECH JIVICCOIIMALINH.
Apaymenmuposams BO3MOKHOCTh
NPOTEKAHUS XUMUYECKUX PEaKIHii B
pacTBOpax MEKTPOIUTAX UCXOMAS U3
yenoBuit. Knaccugpuyuposams
HEOpPraHMYECKUE BEUIeCTBA IO
COCTaBY U CBOICTBaM.
Ilpusooums ipuMepsl IpeICTaBUTEICH
KOHKPETHBIX KJIACCOB U TPYII HEOopra-
HUYECKHX BEIIECTB
63 [ToBTOpenue u 0600- | TectupoBaHue, penieHUE 3a/1a4 U BI- | Bbinoinams TECTHI U
mieHue no teme. [lox- | monHeHue ynpakHeHUH 1o Teme yIpaKHEHUS,peuams 3a1a9u 10 TeME.
FOTOBKA K KOHTPOJIb- 1Ipo6ooumys o11eHKY COOCTBEHHBIX
HOM paboTe JIOCTUKEHUN B YCBOCHHUH TEMBI.
Koppexmuposams cBOM 3HaHUS B CO-
OTBETCTBHH C TNIAHUPYEMBIM PE3YJlb-
TaTOM
64 KonTtponbHas
pabota Ne4
«HMTorosas 1o Kypcy
OCHOBHOM LIKOJIBI»
65 AHam3 KOHTPOJIb-

HOU paboThl Ne4
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Pe3epBHOe Bpems — 3 yaca
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MartepuanbHO-TeXHHUYECKOE ofecreuyeHne 00pa3oBaTeJIbHOI0 NMpomecca

YMK «Xumusa. 9 knacc»

1. T'a6puensn O. C. Xumus. 9 knacc : yueb. a1 o0meodpasosar. opranuszanuii / O. C. Tabpue-
nsiH, UL T'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenue, 2021

2. Ta6puensu O. C. Xumus. Metoaudeckoe nocodue a1 9 xiacca : yued. mocodue ais 00-
nieoOpasosar. opranuzanuii / O. C. I'adbpuensia, U. B. Akcénosa, U. I'. OctpoymoB. — M.:
IIpocsemenue, 2019

3. Tadpuensu O. C. Xumus. COOpHUK 3a1a4 ¥ yIPaKHEHUI. 9 Kiace : y4el. mocodue ajis 00-
nieo0Opazosar. opranuzanuii / O. C. 'abpuensn, U. B. Tpuryouak. — M.: IIpocsemenne, 2019

4, Tabpuensu O. C. Xumus. Terpaas s 1a00paTOPHBIX ONMBITOB M MIPAKTUYECKHUX paboT. 9
KJacc : yue0. mocobue aiist obuieo0pa3oBar. opraHu3anuii /

0. C.Ta6puensn, U. B. Akcénosa, W. I'. Ocrpoymos. — M.: IIpocsemenne, 2019

5. T'abpuensu O. C. Xumus. PaGouas terpaas. 9 knacc : yue6. mocobue s o6meobpa-
3oBart. opranuzauuii / O. C. I'abpuensn, C. A. Cnagkos, U. I'. Octpoymo. — M.: Ilpo-
cBenienue, 2019

HNupopmannoHHbIe cpeacTBa

HHuTepHeT-pecypchl Ha PyCCKOM sI3bIKe

1. http://www.alhimLK.ru. Ha caiiTe npencTaBieHsl CICAYIONIHE PYOPUKH: « X UMHUECKUE
HOBOCTH», «AOuTypueHTY», «Kadeapa» (BKIOYALT, B YACTHOCTH, CIIPABOYHUK C OYCHb
00O 1TO0OPKO# TAOIHII M CIIPABOYHBIX MATEPHUAIIOB), «XHMHUSI HA KXKIbIi JCHBY,
«KyHCcTKamepa — XUMHUYECKUIT My3eii» (COIEPKUT MacCy HHTEPECHBIX HCTOPHYESCKUX
CBeJleHul ), «/leTckas».

* http://www.hij.ru/. XXypuan «XumMus 1 )Ku3Hb» MOHATHO U 3aHUMATEIHHO PaCCKa3bIBACT
000 BCEM MHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U B MHUDE.

* http://chemistry-chemists.com/index.html. DnekrponHsIii )xypHan « XUMUKU U XUMHsI». B
JKypHaJIe MPEICTaBICHO MHOXKECTBO OIBITOB [0 XMMHUH, COJCPIKUTCS MHOTO 3aHUMATEILHOM
UH(OpMAIIKH, TO3BOJISIONICH YBIICYb YICHUKOB IKCIICPUMEHTAIBHOM YaCThIO MIPEMETA.

* http://c-books.narod.ru. JIuteparypa no XumuH.

* http://1september.ru/. XXypuan «IlepBoe ceHTIOps» A yauTesnel 1 He ToIbKo. B HEM
IPEICTaBICHO OOJBIIOE KOIMYECTBO padOT yYEHUKOB, B TOM YHCIIE M UCCIIEIOBATELCKOTO
Xapakrepa.

* http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIBHBIN TTOPTAN CO
CCBUTKaMH Ha 00pa3oBaTeIbHbIC CAUTHI 10 XUMHUH.

* www.periodictable.ru. COopHHK cTaTeii 0 XUMUYECKUX 3JIEMEHTAX, WITFOCTPUPOBAHHBIN
IKCIIEPUMEHTAMH.

HNHTepHeT-pecypc HA aHIVIMIICKOM SI3BIKe

http://webelementes.com. Coaep>KUT UCTOPHIO OTKPBITHSI U OMMCAHUE CBOMCTB BCEX
XMUMHYECKUX 3JIEMEHTOB. byeT mose3eH /st 00y4aronuxcsi B I3bIKOBBIX IMIKOJIAX U KJlaccax.

MarepuajJbHO-TEXHHYECKOE O0ecnevyeHne KaOUHeTa XUMHH

XuMHYecKHe PeaKTHBbI H MaTePHAJIbI

ObpariieHrie co MHOTUMH BEIIECTBaMH TpeOyeT CTPOroro CoOII0IEHUS MPaBHIT TEXHUKH
0€3011acCHOCTH, 0COOEHHO MPU BBIITOJHEHHUHU OIBITOB CaMUMH oOydaronumucs. Bee
HE00X0/IMMBbIE MEPBI PEOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX IOKYMEHTAX U
MHCTPYKIHUSAX, & TAKKE B IOCOOMSX /IS YUUTENICH XUMUH.

Bce peakTuBbl U MaTepuaibl, HEOOXOAMMBIE [T IPOBEICHUS IEMOHCTPAIMOHHOTO U
YUEHUYECKOT0 SKCIIEPUMEHTA, ITOCTABIISAIOTCS B 00111€00pa3oBaTelibHble OpraHu3alnun
LEHTPaIN30BaHHO B BU/JIE 3apaHee YKOMILJIEKTOBaHHBIX HA00poB. [ mpuoOperenus
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JOMOJIHUTCIIbHBIX PCAKTHUBOB U MaTCPpHUAJIIOB CIICAYCT 06pau1aTLc;1 B CIICHHUAJIU3UPOBAHHBIC
MarasmuHBbI.

Xumuyeckas jJjadopaTopHasi HOCya, annaparbl 1 NPUOOPbHI

XuMuyeckas Iocy/ia moipa3esiseTcs Ha JIB€ TPYIIbL: /Ui BHIIIOJHEHHS OINBITOB
00y4JaromUMUCS U 7151 IEMOHCTPAIIMOHHBIX OIBITOB.

[Tpubopsl, anmaparsl ¥ YCTAaHOBKH, UCIIOJIb3yeMbIe Ha ypokax Xxumun B 8—9 kiaccax,
KJIACCU(UIUPYIOT HAa OCHOBE MPOTEKAIOIIUX B HUX (PU3NYECKUX U XUMHUECKHUX MPOIECCOB C
y4acTUEM BEIIECTB, HAXOSIINXCS B PA3HBIX arperaTHbIX COCTOSHUSX:

6. mpubops! 11 paboTHI ¢ ra3aMy — IIOJIyYEHUE, COOMPAHUE, OUUCTKA, CYIIKA,
MOTJIOIICHHE Ta30B; PEAKI[UU MEXAY OTOKAMU T'a30B; PEAKIMKU MEX]ly ra3aMu B
SJICKTPUYCCKOM pa3psAaac,; pCaKiuu MCXKYy Ira3aMiu IMPU MOBBIIICHHOM JaBJICHUH,

7. anmaparsl U IPUOOPHI IS OTBITOB C JKUAKMMHU U TBEPABIMU BENIECTBAMHU — IIEPETOHKA,
(GunpTpOBaHUE, KPUCTALTU3AIIMS; TPOBEICHUE PEAKIINI MEX Ty TBEPABIM BEIIECTBOM U
JKUIKOCTBIO, KUJIKOCTBIO U JKUIAKOCTBIO, TBEPABIMHU BEIIECTBAMMU;

8. maTuuku pH, S1eKTPONPOBOAHOCTH, TEMIIEPATYPHI U JP.

BHe »Tol knmaccudukauu HaXoAUTCs yuyeOHas anmnaparypa, npeIHa3HaueHHas JJis
W3YYEHHUS TEOPETUUYECKUX BOIPOCOB XUMUM: JIJISl IEMOHCTPAIIUU SIIEKTPOIIPOBOIHOCTH
pPacTBOPOB U JBUKECHHSI HOHOB B 3JIEKTPHUUECKOM T0JI€, JUISl U3YYSHHSI CKOPOCTH XMMHUYECKOM
PEaKIUU ¥ XUMUYECKOTO PABHOBECHS, DJIEKTPOIIN3a, IEPETOHKU HEPTH U T. 1.

BcrniomoratenbHyro posib UTPAOT U3MEPUTENbHBIC U HarpeBaTeIbHbIe TPUOOPHI, pa3TUYHbIE
HpI/ICHOCO6JICHI/I$I JJI1 BBIITOJIHCHHU S OIIBITOB.

Mopaenu

O0bekTaMu MOZACIINPOBAHUA B XUMHUH ABJIAIOTCA aTOMbBI, MOJICKYJIbI, KPpUCTAJlJIbl, 3aBOJACKHUC
arraparskl, a TAKXKE XUMHUYCCKUC ITPOLCCCHI. B npenoaaBaHUM XUMHH HUCIIOJIB3YIOT MOJCIN
KPUCTAJUTMYECKUX PEHIETOK anmMasa, rpadura, cepsl, pochopa, okcuaa yriuepona(1V), uona,
JKeJes3a, MeU, MarHusl, MOJIEJI KPUCTAJUTMYECKUX PEIIETOK BaXKHEUIIINX MPECTaBUTEIEH
KJIACCOB OPTraHUYECKHX COCTUHEHUH.

BrimyckaroTcst HaOopbl MOJieNielt aTOMOB JIJIsl COCTaBICHHS MIAPOCTEPKHE- BBIX MOJIENEH
MOJIEKYII, B IEPBYIO OUYepeb OPraHUYECKUX COSTUHEHUH.

Y4eOHble MOCOOHA HA EYATHOH OCHOBE

B mporiecce 00yueHUss XUMUU UCTIONB3YIOT CIEAYIONINE TaOIUIIbI TOCTOSHHOTO
skcnioHupoBanus: «llepuoanueckas cucrema xumudeckux 3yemMeHToB 1. 1. Menneneesay,
«Tabnuiia pacTBOPUMOCTH KUCIOT, OCHOBAHHM U CoNeit», « DNEKTPOXUMHUUECKUHN PSJT
HaNpsHKEHUH METAIUIOBY, «BalleHTHBIE COCTOSIHUA aToMa yriiepoay, «IIpoctpancTBeHHOE 1
AIEKTPOHHOE CTPOEHUE MOJIEKYJT OPraHUYECKUX COCTUHEHUI» U Ap.

Jlnst opraau3anuy caMOCTOSTENHHOM padOThl 00YJAOIINXCSI HA YPOKaX UCTIOIB3YIOT
Pa3HOOOpa3HbIC TUIAKTUUECKUE MaTePUAIIbl: TETPAIX HA TIEYaTHOW OCHOBE WJIH OT/ICTIHHBIC
paboune TUCThl — UHCTPYKITUHU, KAPTOUKH C 33aJJaHUSMH PA3HOU CTETICHU TPYTHOCTH JIJIS
M3y4EHHSI HOBOTO MaTepuasia, CaMOIIPOBEPKH U KOHTPOJISI 3HAHUM.

IHJAHUPYEMBIE PE3YJIBTATHI H3YYEHUSA YYEBHOI'O IIPEAMETA
«XUMHUSA» HA YPOBHE CPEJHEI'O OBIIETO OBPA30OBAHUA

BbINyCKHHUK HAYYUTHCSH:
® XapaKTepH30BaTh OCHOBHBIE METO/bI TIO3HAHMS: HAOIOICHNE, U3MEPEHHE, IKCIIEPH-
MEHT;
® OIKCHIBATH CBOMCTBA TBEPBIX, KUIKHUX, TA3000pa3HbIX BEIIECTB, BBIJCISSN UX CYIIe-
CTBEHHBIC TTPU3HAKH;
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® pPAacKpBIBaTh CMBICT OCHOBHBIX XUMHYECKUX MOHATHI «aTOM», «MOJIEKYIa, «XHUMHU-
YECKHH JIEMEHT», «IIPOCTOE BEIIECTBOY, «CIOKHOE BEILECTBOY, «BAJIECHTHOCTHY,
«XMMHYECKas pEaKIys», UCIOIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;
® PpacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHUS MACChI BEIIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUH;

pa3nnyaTh XUMUYECKHUE U (PU3HUECKUE SIBIICHHUS,
Ha3bIBaTh XUMUYECKUE 3JICMEHTHI;
OIIPEJIETIATh COCTaB BELIECTB 10 UX (opMmynam;
OIPEAEIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

e ONpEAEATh TUIl XUMUUYECKUX PEeaKLnii;

e HA3bIBATh MPU3HAKU U YCIIOBHS MPOTEKAHHUS XUMHYECKHX PEaKLIUi;

e BBIABJIATH IPU3HAKU, CBUJIETEILCTBYIOIINE O IPOTEKAaHUH XUMUYECKOH peakiuy npu
BBITTOJIHEHUH XMMHUYECKOT'O OIBITA;

e COCTaBJIATH (hOPMYJIbl OMHAPHBIX COSAMHEHUI;

e COCTaBJIATH yPAaBHEHHS XMMUYECCKHUX PEaKIIHii;

e coOmozaTh npaBuiia 0e30MacHoi paboThI TPU MPOBEIEHUH OIBITOB;

e I0JIb30BAaTHCS JAOOPATOPHBIM 00OPYIOBAaHUEM U ITOCY/IOM;

e BBIUUCIIATH OTHOCUTENILHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

e BBIUUCIIATH MACCOBYIO OO XUMHUECKOTO AJIEMEHTa 0 ()OpMYJIe COCTUHEHNUS;

e BBIUUCIIATH KOJUYECTBO, 00BbEM WIIM MacCy BellecTBa M0 KOJIMYECTBY, 00beMy, Macce
peareHToB WK IPOAYKTOB PEAKIIUY;

e XapakTepu3oBaTh (PU3MUYECKHE U XUMUUECKUE CBOICTBA MPOCTHIX BEIIECTB: KUCIOPO-
Jla ¥ BOJIOPOJ1a;

e I[I0JIy4yaTbh, COOMPATh KMCIOPOA U BOJIOPO;

e pAacHO3HaBATh ONBITHBIM ITyTEM ra3000pa3HbIE BEIIECTBA: KUCIOPO, BOAOPO;

e PACKpBIBAaTh CMBICI 3aKOHa ABOTa/Ipo;

e PpaCKpbIBATh CMBICI MOHATUN «TEMIOBON APPEKT peaKkIun», «MOJIIPHBIA 00beM»;

e XapakTepu3oBaTh (PU3NUYECKHE U XUMUUECKUE CBOICTBA BOJIBI;

e PACKpBIBATH CMBICII IOHSATHUS «PACTBOPY;

e BBIUUCIIATH MAacCOBYIO JOJIO pACTBOPEHHOTO BEIIECTBA B PACTBOPE;

e TIPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOTO BElIe-

CTBa;

e HA3bBIBATH COCAMHCHUSA I/I3y‘-IeHHBIX KJIaCCOB HGOpFaHI/I‘IeCKI/IX BCIICCTB,

e XapakTepU30BaTh (PU3MUECKUE U XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOpra-
HUYECKHNX BEIIECTB: OKCUIOB, KHCIIOT, OCHOBAHUM, COJIEH;

e OMNpEaENsITh NTPUHAMIECKHOCTh BEIIECTB K ONPEIECIEHHOMY KJaccy COeAMHEHUN;

e COCTaBJIATH (I)OpMy.]'II)I HeOpFaHI/I‘IeCKI/IX COG}II/IHCHI/Iﬁ HSyquHBIX KJIaCCOB,

e TIPOBOJUTH OMBITHI, MOJTBEPKAAIOIINE XUMHUUECKUE CBOMCTBA U3YYEHHBIX KJIACCOB
HeopFaHI/I'-IeCKI/IX BCIICCTB,

e PpAaCMO3HABaTh ONBITHBIM MTYTEM PACTBOPBI KUCIIOT U HIEI0YEH MO U3MEHEHHUIO OKPACKU
HHAUKATOpa;

e XapaKTepU30BaTh B3aMMOCBS3b MEXK]y KJIacCaMU HEOPTraHUYECKUX COCTMHEHUI;

e packpbiBaTh cMbIcH [lepuoguueckoro 3akona J1. 1. Menneneena;

e OOBSICHITH PU3UIECKHUI CMBICT aTOMHOTO (TIOPSIIKOBOTO) HOMEPa XUMHYECKOTO dJie-
MEHTa, HOMEPOB I'PYIIIBI ¥ IIeproJa B nepuoanyeckor cucreme /1. 1. Menneneesa;

e OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHUS aTOMOB, CBOMCTB JIEMEHTOB B
npez[enax MaJIbIX HepI/IOJIOB U T'JIABHBIX HO)IprHH;

o xapaKTemeBaTL XUMHNYCCKUEC 3JICMCHTHI (OT Bo;[opona 0 Ka.HBI_II/ISI) Ha OCHOBEC UX
MOJIOXKEHUS B epuoanueckoii cucreme [1. 1. MenaeneeBa u 0coOOEHHOCTEH CTPOCHHSI X aTO-
MOB;
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e COCTAaBJISITh CXEMbI CTPOEHHUSI ATOMOB TEPBbIX 20 37IEMEHTOB NEPUOIUYECKON CUCTEMBI
J. . Menneneena;

e PACKPBIBATH CMBICI OHATUN «XUMUYECKASI CBS3bY, «IJIEKTPOOTPULIATEILHOCTDY;

e XapaKTEpHU30BaTh 3aBUCUMOCTh (PU3MUECKHX CBOMCTB BEIICCTB OT THUIIA KPUCTAJLITHNYEC-
CKOM PEIIETKY;

e OMNpENCIATh BUJ XUMHYECKOU CBSI3U B HEOPTAHMYECKUX COCAMHEHUSX;

e M300pakaTh CXEMbI CTPOCHHUS MOJICKYJI BEIIECTB, 00OPa30BaHHBIX Pa3HBIMU BUIAMU
XHMHYECKHX CBS3CH;

e PACKpPBIBATH CMBICI MOHITHH «HMOH», KKATUOHY, «AHUOHY, «IJIEKTPOJIUTHD, «HEIJICK-
TPOJIUTHIY, «IJIEKTPOTUTHIECKAs JUCCOIMALINY», KOKUCITUTEINbY, «CTCTICHh OKUCIICHH, «BOC-
CTaHOBUTENbY, KOKUCIICHHE), «BOCCTAHOBIICHUEY;

e OMpENEISTh CTETICHb OKUCIICHHUS aTOMa dJIEMEHTa B COCIMHCHUH;

e PACKpPBIBATH CMBICI TEOPUU AICKTPOTUTHUECKOMN TUCCOILUALINN;

e COCTaBJIATH YPAaBHEHHUS NEKTPOIUTHYECKOM TUCCOLUAIIUU KUCIIOT, EI0Ye, COJeH;

e OOBSCHATH CYHIHOCTb MPOIECCA DIIEKTPOTUTHUECKON TUCCOLMALINN U PEAKIIUA HOH-
HOro oOMeHa;

e COCTaBIIATH IMOJHBIC U COKPAIIEHHBIC HOHHBIE YPABHEHHS peaKIuii 0OMEHa;

e OMNpENEISITh BO3MOXHOCTh MPOTEKAHUSI PEaKIIUii HOHHOTO OOMEHa;

BbhINyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS:

e BBIIBUTATh M MPOBEPATH IKCIIEPUMEHTAILHO THIIOTE3bl O XUMHYECKHX CBOWCTBAX Be-
IIECTB HA OCHOBE X COCTaBa U CTPOCHUS, HX CIIOCOOHOCTH BCTYIATh B XUMUYECKHE PEAKIIHH, O
XapakTepe U MPOIyKTaX Pa3IMYHBbIX XUMUYECKUX PEaKIUil;

e XapaKTepHU30BaTh BEUIECTBA [0 COCTABY, CTPOCHUIO M CBOMCTBAM, YCTaHABJIUBATh
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy JTaHHBIMU XapaKTePUCTUKaMH BEIIECTBa;

e COCTaBJISITH MOJICKYJISIPHBIC U MOJTHBIC HOHHBIC YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

e TIPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBIISITH OKUCITUTEIBHBIC U BOCCTAHO-
BUTEJIbHBIE CBOMCTBA C YUETOM CTENIEHEH OKUCIIEHUS AJIEMEHTOB, BXOSIINX B €r0 COCTAB;

e COCTaBJISITH YPABHEHMSI PEaKIUi, COOTBETCTBYIOIINUX MOCIIEIOBATEILHOCTH IPEBpa-
LIEHUN HEOPTraHWYECKUX BEUIECTB PA3IUYHBIX KIJIACCOB,;

e BBIIBUTATh U MPOBEPSATH HIKCIIEPUMEHTAILHO TUIIOTE3bI O pe3yIbTaTax BO3JACHCTBUS
pa3nuYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUECKOMH
peakIuy;

e HCIOJBH30BaTh MPUOOPETEHHBIE 3HAHUS JIJIsl SKOJIOTHYECKH TPAaMOTHOTO MOBE/ICHHUS B
OKpY>Karollen cpere;

e HCMOJIBH30BaTh MPUOOPETEHHBIE KITFOUEBbIE KOMIIETCHIIUN TIPU BHITIOTHEHUH MTPOESKTOB
1 y4e0HO-HCCIIeIOBATEIBCKIX 3a/1a4 TI0 H3YUYEHUIO CBOMCTB, CIIOCOOOB TOJTYUYEHHS M pacIiO3Ha-
BaHUs BEIIECTB;

e 00BEKTHBHO OLICHUBATh MH(OPMAITHIO O BEIIECTBAX M XUMUUYECKHX MPOIIECCAX;

e KPUTHYECKU OTHOCHUTHCS K ICEBIOHAYYHON WH(POPMAIIUU, HETOOPOCOBECTHOM peKIIa-
M€ B CpPEeACTBaX MacCOBOW MH(POPMAIIHH;

e 0CO3HaBaTh 3HAYEHHE TEOPETHUUECKUX 3HAHUN MO XUMHUHU VISl IPAKTUUECKOH eI Telb-
HOCTH YeJI0OBEKa.
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