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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JJUUHOCTHBIE PE3VYJIBTATHBI

JIMIHOCTHBIC pe3yJbTaThl OCBOCHHS IPOrPaMMbI OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTHTAIOTCS B X0Jie¢ OOYYCHHS XUMHH B SAUHCTBE YUCOHOM M BOCIUTATCIBHON JCATCIIb-
HOCTH B COOTBETCTBUU C TPATUITMOHHBIMHA POCCUHCKIMH COIMOKYJIBTYPHBIMU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, TPUHIATHIMUA B OOIIECTBE MpPaBWJIAMH M HOPMaMH TOBEe-
HUS ¥ CIIOCOOCTBYIOT MPOIIeCCaM CaMOIO3HAHUS, CaMOPa3BUTHUS U COIMAIM3AIMN 00yJa-
TOIL[UXCSL.

JIMIHOCTHBIE PEe3yIbTAThl OTPAYKAIOT TOTOBHOCTHh OOYYAIOIINXCS PYKOBOJACTBOBATHCS
CHUCTEMOU TTO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIUKM M PACIIMPEHUE OMBITA ACSITSIBHOCTH Ha
€€ OCHOBE, B TOM YHCJIC B YAaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHHUS

IIEHHOCTHOTO OTHOIIEHHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAy9HOMY HACIICJIUI0, TTOHUMAHUS 3HAYCHUS XMMUYCCKON HAYKH B KU3HH COBPEMEHHOTO
00IIecTBa, CIOCOOHOCTH BIIAJIETh TOCTOBEPHOU MH(MOPMAITUEH O TIEPEIOBBIX JOCTHKCHH-
SIX M OTKPBITUSAX MHUPOBOM M OTEUECTBEHHONW XHMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX
3HAHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) rpakAaHCKOT0 BOCTIMTAHUSI:

MIPEACTABJICHHS O COIMAIIBHBIX HOPMaxX W MpaBUIaX MEXKIMYHOCTHBIX OTHOIICHUU B
KOJUICKTUBE, KOMMYHUKATHBHOW KOMIICTCHTHOCTH B OOINECTBEHHO ITOJIC3HOM, y4eO-
HO-MCCJIEA0OBATEILCKOM, TBOPUECKONH M JPYTUX BHUAAX JAEATEILHOCTH, TOTOBHOCTH K pa3-
HOOOpa3HO COBMECTHOM JIEATEIIBHOCTH IIPH BBHIMOJHCHUH y4eOHBIX, I03HABATEIIBHBIX 3a-
71a4, BBITIOJITHCHUH XUMUYECKUX DKCIIEPUMEHTOB, CO3/IaHUN yUE€OHBIX TTPOCKTOB, CTpEMIIe-
HUS K B3aMMOINOHMMAHHUIO W B3aMMOIIOMOIIM B IMPOIECCE ITOM YUCOHOU ACATEITHHOCTH,
TOTOBHOCTH OIIEHHWBATh CBOE TIOBEACHHE W TIOCTYIIKH CBOMX TOBAPHIIEH C TIO3UIIUU HPAB-
CTBEHHBIX U ITPABOBBIX HOPM C YU4ETOM OCO3HAHMS MTOCICACTBUN IMTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

MHPOBO33PEHUYECKUEC MPEACTABICHHS O BEIIECTBE M XUMUUYECKON PEaKIiu, COOTBET-
CTBYIOIIHE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIONINE OCHOBY JIJISl TIOHH-
MaHHS CYIITHOCTH HAyYHOH KapTHHBI MHUpPa, IIPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHO-
CTSX Pa3BUTHS MIPUPOJIBI, B3aMMOCBS3SAX UeJIOBEKa ¢ MIPUPOTHON Cpelioi, O PO XUMHH B
MTO3HAHUH TUX 3aKOHOMEPHOCTEH;

M03HABATEJILHBIC MOTHBBI, HAIIPaBJICHHBIC HA MOJYYCHUE HOBBIX 3HAHHMH 10 XUMUH,
HEO0OXOaMMBIC I O0BSICHEHUs HaOJII0IaeMBIX MPOIIECCOB U SBJICHHM, TTO3HABATEILHOM,
UH()OPMAITMOHHOW M YUTATEIBCKON KYJIBTYphI, B TOM UYHCJIE HABBIKOB CAMOCTOSITEIIBHOU
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JTUTEPATYPOU, MOCTYIHBIMU TEXHUYECKUMU
cpencTBaMu HHPOPMAITMOHHBIX TEXHOJIOTHI;

MHTEpeC K 00YUYEeHHIO U MO3HAHUIO, JIIDO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K caM000pa30BaHUIO, TMTPOCKTHOW M HMCCIIEAOBATEIIBCKON NEITEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIIEHHOCTH M YPOBHS OOYYECHHS B JAJIbHEUIIIEM;

4) opMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:



OCO3HAaHUE LIEHHOCTU JKWU3HHM, OTBETCTBEHHOTO OTHOILEHUS K CBOEMY 3[10POBBIO,
YCTaHOBKM Ha 37J0pOBBI 00pa3 >KU3HHU, OCO3HAHUE NOCIEACTBUIM M HENPUATUE BPEIHBIX
npuBbIYEK (YMOTPEOICHUS alKOTOJsl, HAPKOTUKOB, KYpEeHUsI), HEOOXOIUMOCTU COOIIOIEe-
HUS TpaBuJI 0€30MacHOCTH MPH OOpAIllEeHUH ¢ XMMHYECKUMHU BEIECTBAaMU B OBITY U pe-
aJIbHOU JKU3HHU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpPEC K MPaKTUYECKOMY M3YYEHMIO Ipodeccuil U Tpyna pa3IudyHOro poja, yBa-
KEHUE K TPyAYy U pe3yJibTaTaM TPYAOBOM IEATEIbHOCTH, B TOM YKCJIE HA OCHOBE MpHUMeE-
HEHUS MPEAMETHBIX 3HAHUI M0 XMMUU, OCO3HAHHBIN BHIOOP MHAUBUIYAJIBHON TPACKTOPUN
IPOAODKEHUsT 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMUH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIEUTHOW NMPOPECCUOHANBHON JEATEIbHO-
CTH U Pa3BUTHUA HEOOXOIMMBIX YMEHMI, TOTOBHOCTh aallTUPOBATHCS B MPO(ECCUOHATb-
HOU Cpene;

6) IK0JIOrHYeCKOro BOCTIUTAHUS

HKOJIOTMYECKU 1eJeco00pa3HOe OTHOLIEHHE K MPUPOJE KaK MCTOYHMKY XU3HU Ha
3emJiie, OCHOBE €€ CYyIleCTBOBaHUS, IOHUMAHUE IIEHHOCTH 37J0POBOIO U OE30MacHOro 00-
pa3a )KU3HU, OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY U MICUXUYECKOMY
3JI0pOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOJEHUS MPaBUil O€30aCHOrO MOBEACHUS IPpH pado-
T€ C BEUIECTBAMH, a TAK)KE B CUTYyaIUSAX, YTPOKAIOUIUX 310POBBIO U )KU3HU JIHOJIEH;

CIIOCOOHOCTH PUMEHATH 3HAHUS, IOJIyYaeMble NPU U3YYEHUH XUMUH, Ui PELICHUS
3a/1a4, CBA3aHHBIX C OKPYKArOUIEH IPUPOJHON CPEOi, IS MOBBILIEHUS YPOBHS IKOJIOTU-
YECKOM KYyJIbTYpPbl, OCO3HAHHS I100aIBHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM U MmyTen
UX PEILICHUs MOCPEACTBOM METOJOB XWMHH, SKOJOTUYECKOTO MBILUIEHUS, YMEHUS PYKO-
BOJICTBOBATbCA UM B IIO3HABATEIbHON, KOMMYHMKATUBHOM U COLIMATIbHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMeTHBIX pe3yJIbTaTOB BBIAEISIOT 3HAUUMBbIE I (POPMUPOBAHUS
MHUPOBO33pEHHUsI OOLIEHAYYHbIE MOHATUA (3aKOH, TEOpHs, MPUHLMII, TUIIOTEe3a, PakT, Cu-
CTeMa, MpPOLECcC, SKCHEPUMEHT M JAPYroe.), KOTOPhIE HCHOJB3YIOTCS B €CTECTBEHHO-
HAyYHBIX Y4€OHBIX MpeAMETax U MO3BOJISAIOT HA OCHOBE 3HAHUI U3 ATHX MPEAMETOB (Pop-
MHUPOBATh MPEACTABICHUE O LEJIOCTHOW HAyYHON KapTUHE MUpPaA, U YHUBEpCAIbHbIE yueO-
Hble JeiCcTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIC, PETYJSATUBHbBIE), KOTOpbIE obecre-
YUBalOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTB-
JICHUIO Y4€OHOMU JeATEeIbHOCTH.

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble jornyeckue 1eicTBUA:

YMEHUSl UCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIILUIEHUS MPU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBICT XUMUYECKUX MOHATUN (BBIIETATh MX XapaKTepHbIE NMPU3HAKHU, YCTa-
HABJIMBATh B3aMOCBS3b C JPYTMMHU MOHSATHSAMH), UCIOJIb30BATh MOHATHS ISl OOBSICHEHHUS
OTJENbHBIX ()AaKTOB U SIBJICHUI, BbIOUpATh OCHOBAHUSA M KPUTEPHUU AJIs KilacCU(PHUKAIIH
XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIUi, yCTAaHABIMBATH IPUYHMHHO-CIIEICTBEHHBIE
CBSA3U MEX]y OObEKTaMU U3YYEHHS, CTPOUTH JIOTUYECKHUE PACCYXKIEHUs (MHIYKTUBHbBIE,
JNEAYKTUBHBIE, [10 aHAJIOTHH ), IEaTh BBIBOJbI U 3aKJIIOUEHUS;



YMEHHE NPUMEHATh B IIPOLIECCE MO3HAHUS MOHATHUS (IPEIMETHBIE U METalpeaMeET-
HbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIOIb3yEMbIE B XMMHHU, IPEOOPA30BHIBATH
IIMPOKO MPUMEHSEMbIE B XUMUU MOJEIIbHbIE MPEACTABICHUS — XUMUYECKUNA 3HAK (CHM-
BOJI 3JIEMEHTA), XUMHUYECKas (popMysa U ypaBHEHHE XUMHUYECKON PEaKIMu — MpU pelie-
HUU y4eOHO-TI03HABATEIBHBIX 3a/1a4, C YUETOM STUX MOJEIBHBIX MPEICTABICHUN BbISB-
JATh U XapaKTEpU30BaTh CYILIECTBEHHbIE NMPU3HAKU U3YYaeMbIX OOBEKTOB — XUMHUYECKHUX
BEIIECTB M XUMHYECKHMX pEaKUui, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-
CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS B H3y4YaE€MbIX MPOLECCAX U SABJICHUSIX.

Bba3oBble uccienoBarenbckue 1eiiCTBUA:

YMEHHUE HUCIOJIB30BaTh ITOCTaBJICHHBIE BOIPOCH] B KAY€CTBE NHCTPYMEHTA ITO3HAHUS,
a TakXe B KaueCTBE OCHOBBI JUIsl (POPMUPOBAHUS TMIOTE3bI [0 IPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

MPUOOpPETEHUE OMbITa MO TUIAHWPOBAHUIO, OPTaHU3AlMd U TPOBEACHUIO YYCHHUE-
CKHX 3KCIEPUMEHTOB, yMEHUE HAOJIIOIAaTh 32 XOJOM IpOIecca, CAMOCTOSITEIbHO MPOTHO-
3UpOBaTh €ro pe3yJsbTar, (popMyarpoBaTh 000OIIEHUS U BBIBOJBI IO pe3yiIbTaTaM MpPOBE-
JAEHHOTO OIbITA, UCCIEI0OBAaHUS, COCTABIISITh OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yYMEHUE BBIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH UH(POPMALIUIO PA3THYHBIX
BUJIOB M (OpM TMpEeACTaBICHUS, MOIy4aeMyl0 H3 pa3HbIX HCTOYHHKOB (HAay4HO-
NOMYJISIpHAs IMTEpaTypa XUMUYECKOTO COAEpKaHMs, CIIpaBOYHbIE TOCOOus, pecypchl MH-
TEpHETa), KpUTUYECKU OLIEHUBATh IPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHUE NMPUMEHATh PAa3JIMYHbIE METOABI U 3aIIPOCHI MIPU MOUCKE U 0TOOpe MHPOpMa-
MM U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOIMMBIX ISl BHITOJHEHHS Y4€OHbIX U TTO3HABA-
TeNbHBIX 3a/lay ONpeNe’IEHHOIo THUMa, NPUOOpEeTEeHNE OnbiTa B 00JACTH UCHOJIb30BAaHUS
MH(GOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJa/IeHuEe KYJIbTypOil aKTUBHOTO HC-
M0JIb30BAHUS Pa3IMUHBbIX MOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMPATH ONTHUMAJIBHYIO
dbopmy npeacTaBieHus] THGOPMALIMKA U WIUTFOCTPUPOBATH PEIIAeMbI€ 3a/1a4M HECIOKHBIMU
CXeMaMmu, IarpaMmmamu, IpyrumMu popmamu rpa@uky U1 uX KOMOMHALMSIMU;

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH B Mpoliecce Y4eOHOM U UcciIe10BaTeIbCKON
AESTeIbHOCTY HMH(OPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM CpeIbl.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Y4eOHbIE JeHCTBUSA:

YMEHUS 3a7aBaTh BOIPOCH! (B X0/€ auanora U (WiM) IUCKYCCHM) MO CYIIECTBY 00-
CyXaaeMol TeMbl, (HOPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHLHO BBITIOJHEHHUS
NPpEJI0KEHHOM 334U,

YMEHUS MPEACTABIATh MOJYYCHHbIE PE3ybTaThl MO3HABATEIBHOU NEATEILHOCTH B
YCTHBIX U MUCbMEHHBIX TEKCTAX; JI€JaTh MPE3CHTALMIO PE3YJIbTATOB BBHIMOJIHEHUS XUMU-
YEeCKOro 3KCHepuMeHTa (J1abopaTOpHOIro OmbITa, Ja00paTOpHOM paboThl MO HCCIENOBa-
HUIO CBOICTB BEIIECTB, Y4EOHOTO MPOEKTA);

yYMEHHsI y4eOHOTO0 COTPYJHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTENb-
HOI M HCCNENOBATENbCKON AEATEILHOCTH MPH PEIICHUH BO3HUKAIOMIMX MpoOJieM Ha oc-
HOBE y4€Ta OOIIMX UHTEPECOB U COTJIACOBAHUS MO3UIUH (00CYyKIeHUs, OOMEH MHEHUSIMH,



«MO3TOBBIE IITYPMbD), KOOPJIUHALIMSA COBMECTHBIX IECUCTBUM, ONPENEIECHUE KPUTEPUEB T10
OLICHKE KaueCTBA BBIITOJIHEHHON PabOThI U IPYTHE).

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHUE CAMOCTOSATEIBHO ONPEAENATh UEIN AEATEIbHOCTH, INIAHUPOBATh, OCYILECTB-
JSITh, KOHTPOJIUPOBATh U IPU HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHHOCTD, BbI-
oupath Hanbosee 3PpheKTUBHBIC CIIOCOOBI pelieHrs y4eOHBIX M MO3HABaTEIbHBIX 3ajad,
CaMOCTOSITEJIbHO COCTAaBIIATh WJIM KOPPEKTUPOBATH IMPEIJI0KEHHBIN aJITOPUTM ACHCTBHMA
IIPU BBIITOJIHEHUH 3aIaHUI C YYETOM MOJIYYEHHUS] HOBBIX 3HAHUI 00 M3y4yaeMbIX 00BEKTax
— BEILIECTBAX U PEAKLHUAX, OLIECHUBATh COOTBETCTBHUE MOJYUYEHHOI'O PE3YJIbTATA 3asBJICHHON
LEIM, YMEHUE UCIOJIb30BATh U AHAIIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIOBUM 3a-
JTAHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB MO OCBOEHHUIO 00S3aTEIBHOTO COJEpKaHus,
YCTaHOBJICHHOT'O JTaHHOHM (enepaibHOM paboyeil mporpaMMOi, BBIACISIIOT: OCBOCHHBIE
0oOy4arolMMUCSl HAay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH, creuuduueckue s
peIMETHON 001acTu «XUMUs», BUABI IEATEIBHOCTH 10 MOJYyYEHUIO HOBOTO 3HAHMUSI, €To
MHTEPHPETALNH, PE0OPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTY-
anusx.

K xoHy 00yuyeHust B 8 Kkiacce npeaMeTHbIE pe3yJIbTaTbl Ha 0a30BOM YPOBHE JTOJK-
HBI OTpaXxaTh C(POPMUPOBAHHOCT y OOYUAIOIINUXCS YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHI: aTOM, MOJIEKYJIa, XUMUYE-
CKHI 3JIEMEHT, IPOCTOE BELIECTBO, CIIOAKHOE BEIIECTBO, CMECh (OJJHOPOAHAS U HE-
OJIHOPOJIHAs1), BaJIECHTHOCTb, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJIsIpHAsl Macca, Ko-
JIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJII XUMHUYECKOIrO 3Jle-
MEHTa B COCMHEHUU, MOJIAPHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJb, IJIEK-
TPOOTPUIIATEIILHOCTh, CTEIICHb OKHUCJICHHS, XMMHUYECKas peakius, kKiaccuduka-
LM peaKUi: pEeaKIU COeIUHEHHMS, PEAKIIMU PA3JIOKEHUS], PEaKLIMK 3aMelICHUs,
peakuuu oOMeHa, 3K30- U APHAOTEPMUUYECKUE PEaKUUH, TeIIOBOM 3P(EeKT peak-
UM, SAPO aToMa, PJCKTPOHHBINA CJIOW aroMa, aTOMHas opOUTaNb, paguyc aToma,
XUMHUYECKasi CBA3b, MOJISIPHAS W HEMOJISIPHAS] KOBAJEHTHAS CBSI3b, MOHHAS CBSI3b,
MOH, KaTUOH, aHWOH, pPacTBOP, MaccoBas J0Js BellecTBa (MPOLEHTHAas KOHLEH-
Tpauusi) B pacTBOPE;

 WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATHA U MPUMEHATh 3TU
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

* ICTIOJIB30BaTh XMMHUYECKYIO CHMBOJHMKY [UJIsi COCTaBJeHHsS (QOpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

e ONIPEACIISATh BAJIEGHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COCAUMHEHUSX, CTEIEHb
OKHCJIEHHUSI 3JIEMEHTOB B OMHApHBIX COCAMHEHUSX, MPUHA/JICKHOCTh BEUIECTB K
oTnpeneNéHHOMY KJIacCy COeIMHEHUH 1o (Gopmyrnam, BUI XMMHUUECKON CBSI3U (KO-
BAJICHTHAs! U MOHHASA) B HEOPTraHUYECKUX COCIUHEHUSX;

e packpbiBaTh cMbIcH [lepuoguueckoro 3akoHa Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMaHUE NEPUOTUUECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX JIEMEHTOB OT UX



nosioxkeHus: B [lepuonnueckoid cucreMe, 3aKOHOB COXpPAHEHUS! MACChl BEUIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTajpo;

* ONMCHIBATh M XapakTepu30BaTh TabmuuyHyro (popmy [lepmomamueckoii CUCTEMBI XU-
MUYECKHX DJIEMEHTOB: Pa3jNyaTh MOHATHS «TJIaBHAs moArpynmna (A-rpymma)» u
«mnobouHas noarpymnmna (b-rpynma)», Manbsle ¥ OOJbLIIME MEPUOJBI, COOTHOCUTH
0003HaueHus1, KOTOpble UMEIOTCs B Tabnuie «llepuogndeckas cucreMa XuMuYe-
ckux snemeHToB . . MenneneeBa» ¢ 4UCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij siipa, O0IIee YHUCIO0 dIEKTPOHOB
Y pacnpeereHUe UX MO 3JIEKTPOHHBIM CIIOSIM);

e KJJaCCU(UUIHUPOBATH XUMHYECKUE DJIEMEHTHI, HEOPraHMYECKUE BELIECTBA, XUMUYE-
CKHE€ peakiuu (110 YMCIy U COCTaBY yYaCTBYIOIIMX B PEAKIIMM BEIIECTB, IO TEII-
noBoMY 3 dexTy);

e XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMUUYECKHUE CBOMCTBA BEIIECTB PA3UUYHBIX
KJIACCOB, TIOJTBEPKIasi OMUCAHHE MPUMEpPaMH MOJIEKYJISIPHBIX ypaBHEHUH COOT-
BETCTBYIOIINX XUMHUYECKUX PEAKIIH;

e IPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHUS XUMUYECKHUX TIPEBPAIICHUNA B PA3INIHBIX YCIOBHSIX;

* BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, Macco-
BYIO JIOJIF0 XHUMHYECKOTO 3JIEMEHTa N0 (PopMylie COCAMHEHHS, MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

e IPUMEHSITH OCHOBHBIE OTEpPAllUU MBICIUTEIBHOMN NEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IIEHHE, CUCTEMATU3ALMIO, KIACCU(PUKALNIO, BBISBICHUE MpHU-
YUHHO--CJICJICTBEHHBIX CBSI3€H — JJISI M3yYCHUSI CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiMii, eCTeCTBEHHO-HAYyYHbIE METOJIbI MO3HAHUS — HAOJIIOJICHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM U MBICIICHHBIN );

e CIIEJIOBATh MPABUJIaM MOJB30BAHUS XUMUYECKOHN MOCYI0N U 1a00paTOpHBIM 000pY-
JOBaHHWEM, a TaKXe MpaBuUiaM OOpalIeHus] C BEIIECTBAMH B COOTBETCTBHH C WH-
CTPYKIMSIMHU TIO BBITIOJTHCHHIO JTAOOPATOPHBIX XUMHUYECKHX OTBITOB IO IOTyYe-
HUIO M COOMpPaHMIO Ta3000pa3HBIX BEIIECTB (BOJOPOaA M KHUCIOPOJa), IPUTOTOB-
JICHUIO PAacCTBOPOB C OMNPEACIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
TUTAHUPOBATh U TIPOBOAUTHh XMMHUYECKHE IKCIIEPUMEHTHI M0 PACTIO3HABAHHIO PaC-
TBOPOB LIEJNOYEH U KUCIOT C MOMOILIBIO MHIUKATOPOB (JIaKMyc, (eHon(TaerH,
METWJIOPAHX U APyTrue).

K xoniy o6y4uenust B 9 kjacce npeaMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JTOJK-

HBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIONITUXCS YMECHHIA:

e PaCKpPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHA: XUMUYCCKUN IJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, TPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BAJICHT-
HOCTb, JIEKTPOOTPHUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKast PEAKIUs, XH-
MUYECKasl CBSI3b, TETUIOBON A((PEKT peakiuu, MOb, MOJISIPHBIN 00BEM, PacTBOp,
AIIEKTPOIUTHI, HEANEKTPOIUTHI, DIIEKTPOTUTHUECKAS TUCCOIUAITUS, PEaKITUH HOH-
HOro OOMEHa, KaTajlu3aTtop, XMMUYECKOE pPaBHOBECHE, 0OpaTUMble U HeoOpaTu-
MBI€ PEaKIUH, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, OKHUCIHTENh, BOC-
CTaHOBUTEJb, OKUCIICHUE U BOCCTAHOBJICHHE, AJUTOTPOIHS, aM(pOTEPHOCTh, XUMU-
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yeckasi CBs3b (KOBAJEHTHAs, MOHHAsI, METAIJINYECKasi), KpUCTAIIINYeCcKasi peleT-
Ka, KOpPO3Usl METAJUIOB, CILIABBI, CKOPOCTh XUMHUUYECKON PEaKIMH, PEAEIBHO J10-
nyctuMas konueHrpanus 111K BemecTsa;

 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHA U MPUMEHATH 3TH
MOHATHUS IIPU ONMCAHUU BEIIECTB U UX MPEBPALLECHUN;

* HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJMKY JUIsl COCTaBICHHUS (POpMys BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIINN;

e ONIPEACIIATh BAJECHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKUX HJIEMEHTOB B COEIU-
HEHUAX Pa3IMYHOr0 COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K OMPEACIEHHOMY Kilac-
Cy COeIMHEHuH 1o (opmynaM, BUJ XMMHUYECKON CBSI3U (KOBaJEHTHAs, MOHHA,
METAJJIMYECKAs)) B HEOPraHUYECKUX COEIUHEHMSIX, 3apsii MOHA 10 XMMHUYECKOM
(dopMmyiie, xapakTep cpeAbl B BOJHBIX pacTBOpaX HEOPraHMYECKUX COEIMHEHUH,
THUI KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BELIECTBA;

e packpbiBaTh cMbIcl [leproanueckoro 3akona . 1. MenaeneeBa u JeMOHCTPUPO-
BaTh €0 NIOHMMaHUE: ONUCHIBATh U XapaKTepU30BaTh TabauuHyto ¢popmy Ilepuo-
JUYECKON CUCTEMBI XUMHUYECKHUX AJIEMEHTOB: PA3JIMYaTh MOHSATUS «IJIABHAs MOJ-
rpynna (A-rpynna)» u «mnodouynas noxarpynmna (b-rpymnma)», Maneie U OoJibLIne
MEPHO/IbI, COOTHOCUTh 0003HAYEHHUS, KOTOPbIE UMEIOTCA B NMEPHOIUYECKON Ta0-
JULE, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOECHHSI aTOMOB XMMHUYECKUX 3JIEMEH-
TOB (COCTaB W 3apsAl siApa, oOIlee YUCIO 3JIEKTPOHOB M PACHpPENEICHUE UX I10
AJIEKTPOHHBIM CJIOSM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB
AJIEMEHTOB U UX COEAUHEHUH B Ipe/esiax MajblX MEPUOJ0B U INIABHBIX MOArPYII
C YYETOM CTPOCHUS UX aTOMOB;

e KJIacCU(ULIMPOBATh XMMHUYECKHUE 3JIEMEHThI, HEOPraHMUECKHUE BELIECTBAa, XUMHUYE-
CKH€ peakuu (0 YUCILy U COCTaBy yYaCTBYIOUIMX B PEaKIMU BEIIECTB, IO TETl-
J10BOMY 3(hPeKTy, 0 U3MEHEHUIO CTENIEHEN OKUCIEHUS] XUMUYECKUX JIEMEHTOB);

e XapaKTEepU30BaTh (OMUCHIBaTh) OOIIME M CHELU(PUUECKUE XUMUYECKHUE CBOMCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/Ias ONUCAHUE IPUMEPAMU MOJEKYJISP-
HBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI;

 COCTaBJIATh YPaBHEHUS 3JIEKTPOJIUTUYECKON JUCCOLMALIMM KUCIIOT, MIEN0YEN U CO-
JieH, TIOJIHbIE U COKpPAUIEHHBIE YPABHEHUSI PEaKLUUid HOHHOTO OOMEHa, ypaBHEHUS
peakLmii, MOATBEPKIAIOIINX CYIIECTBOBAHNE I'€HETUYECKOM CBSI3M MEXKIY Bellle-
CTBaMHU Pa3JIMYHBIX KJIACCOB;

e PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUUN IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITHUX PEeaKIHii;

 IPOTHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTU
IPOTEKAHUSI XUMUUYECKUX MPEBPAIICHHUIN B pa3IMUHbIX YCIOBUSIX;

* BBIUHCIISATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB, Macco-
BYIO JIOJI0 XMMHUYECKOTO 3J€MEHTa Mo (popMmyse COEAMHEHHS, MacCOBYIO OO
BEILIECTBA B paCTBOPE, MPOBONUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLUY;

e COOMIOAATh MPaBUIIA MOJIb30BAHUS XUMUYECKON MOCYI0M U J1aOOpaTOpHBIM 000pY-
JIOBAaHUEM, a TaKKe MpaBuiia oOpalleHHs] C BEleCTBaMU B COOTBETCTBHM C WH-



CTPYKIMSMHU TIO BBITIOJTHEHHUIO JTAOOPATOPHBIX XMMHUYECKHUX OIBITOB IO TOJyYe-
HUIO ¥ COOMPaHUIO Ta3000pa3HBIX BEIISCTB (AMMHAaKa M YTIEKUCIIOTO ra3a);

¢ IPOBOANTH PEAKITUH, TMOJTBEPKIAONINE KAYECTBEHHBIN COCTAaB pPA3JIMYHBIX Be-
IIIECTB: PACMoO3HABATh OMBITHBIM IyTEM XJIOPHUA-, OpOMHUA-, HOAWA-, KapOOHAT-,
docdar-, cumkat-, cynabdar-, THAPOKCHI-NOHBI, KATHOHBI AMMOHHMSI U NOHBI U3Y-
YCHHBIX METaJUIOB, TIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHMYECKHX Be-
IIECTB;

e IPUMEHSITH OCHOBHBIC OTIEPAIIUH MBICIIUTECILHON NEATEILHOCTH — aHAJIU3 M CUHTE3,
cpaBHEHHUE, 0000IIeHNE, CHCTEMATH3aIIMIO, BBISBIICHUE TTPUYUHHO-CIICACTBEHHBIX
CBSI3€H — IS M3YYCHHUS CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUH, €CTECTBEHHO-
Hay4YHBIC METObI TIO3HAHUS — HAOJIO/ICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, IKCIIC-
PUMEHT (peajbHbIN U MBICJICHHBIN).



Conep:kanue y4eOHOro npeamera «XuMHs» Ha YPOBHE
OCHOBHOT'0 00111er0o 00pa3oBaHMs
8 ki1acc (24 B Heae10, Bcero 68 yacon)

Tema 1. IlepBoHavajibHbIe XUMHYeCKUe NOHATHUA (16 YacoB)

MecTo XuMHH Cpelii €CTECTBEHHBIX HayK. [Ipeamer xumun.

Teno u BemecTtBo. DU3NUECKUE CBOMCTBA BEIIECTB. ATPErarTHOE COCTOSIHHUE BEIIIE-
cTtBa. MuauBuiayanbHble (YUCTHIC) BEHIECTBA M CMECH. MeTonbl paslielieHHus] cMeceu
(punbTpOBaHME, OTCTaWBaHHWE, BbIIapUBaHUE, TeperoHka). DuU3nvecKkue U XUMUYECKUE
saBjieHUsA. MI3MeHeHus mpoucXodilue ¢ BEeeCTBAMU. XUMUYeCKue peakiuu. [Ipusnaku u
YCJIOBUSI IPOTEKAHUSI XUMHUYECKUX Peakluil. XMMUYECKUE CBOMCTBA. XMUMHUYECKHUE MPO-
LIECCHI B OKPYXKAKOLIEM HAC MUPE.

Pabora B xumuueckoii nabopatopuu. ['a3oBbie ropenku (ropenku bynzena u Tekmto),
crnupToBKU. [lnams u ero ctpoenue. IneKTpudeckue MmIuTKU. OCHOBHBIE METO/IbI MO3HA-
HUSI: HAOJIIOZIEHNE, U3MEPEHUE, SKCIIEPUMEHT.

ATOMBI. XMMHYECKUM SJIEMEHT Kak BHUJ aTOMOB. CHMBOJBI (3HAKH) XUMHYECKUX
AJEMEHTOB. PacipocTpaHEHHOCTh 3JIEMEHTOB Ha 3eMJIE€ U B KOCMOCE.

AToMHO-MOJIEKyJsIpHOE yueHue. 3Hauenue padot Jx. anerona u M. B. JlomoHo-
coBa il (GOPMUPOBAHMS ATOMUCTUYECKOTO MUPOBO33PEHUS.

Monekyna Kak Menbyaidlllas 4acTHIa BEIIeCTBa, O0Jaalolias €ro XMMUYECKUMHU
cBoiicTBaMH. XuMuueckue popmyinl. MHaekcsl. BemecTBa MOJIEKYIpHOTO U HEMOJIEKY-
JIIPHOTO CTPOEHUSI.

3aKOH ITOCTOSTHCTBA COCTABa BEIIECTB, UMEIOIINX MOJIEKYJIIPHOE CTPOEHUE.

Kiaccudukanus Bemects. [Ipocteie u ciioxHbie BemecTBa. [loHaTre 00 ammoTponun
U QJUIOTPOMHBIX MoAuduKanusax. Meramibl 1 HemeTauibl. OpraHndeckue U HeopraHuye-
CKHE BEILECTBA.

Maccsl aToMOB 1 MosiekyJ1. [loHsiTHE 00 OTHOCHUTENBHON aTOMHOW M MOJIEKYJISIpHON
Macce. KauecTBeHHbBI U KOJWYECTBEHHBIM COCTaB BEIIECTBA. BhIYMCIEHME OTHOCUTENb-
HOI MOJIEKYJISIpHOM Macchl BemlecTBa no ¢opmyse. MaccoBasi A0 XUMUYECKOTO 3Jie-
MEHTa B XUMHUYECKOM COCJIMHCHUU U €€ BBIYHMCIICHHE 110 ()OPMYIIe COCTUHEHUS.

3akOH coxpaHeHusi Macchl BemiecTB. JKu3Hb u gearenbHocTh M.B. JlomoHocOBa.
VYpaBuenue xumuueckon peakiuu. Koadgdunmentol. TUTTBI XUMUYECKUX PEAKIINi: coeau-

HEHHE, pa3joKeHUE, 3aMeIleHUE, OOMEH.



Jemonctpanun OOpa3ibl MHANBUIYAIbHBIX BEIIECTB (METAIUIbI, HEMETAJLIbI, CII0XK-

HbI€ BELIECTBA) U cMeceil (pacTBOphI, TpaHuT). Pa3nenenue cMecu MEAHOTO Kynopoca U
cepbl pactBopeHnem. ['openue marnus. Kunenue cnvpra. ['openue cnivpra. OnbIThl, TOA-
TBEP>KJIAIOIIUE 3aKOH COXPaHEeHUs Macchl BemecTB. OOpa3oBaHHe aMMUaKa MpU pacTUpa-
HUU CMECHU TallleHON M3BECTH C XJIOPUIOM aMMOHHMS. ONBIThI, I€MOHCTPUPYIOIIUE MOSIB-
JIEHUE OKPACKU MPU CMEIICHUH JIBYX PacTBOPOB (TaHHMHA U cyibdata xene3a (1), cyms-
dara menu (II) u ammmaka, xentoi KpoBsHOW comm W xjopuna >kenesa (III), auTpara
ceuHIa (I1) u noguaa xanus, peHondranenHa u mEI0Un).

JlabopaTopHbIe ONbITHI
N3yuenue CBOMCTB BELIECTB.
Paznenenue cmecen.
du3nYeCcKUe SIBICHUS U XUMUYECKUE PEeaKIun
O3HakoMIIeHHE ¢ 00pa3IiaMu IPOCTHIX U CIOKHBIX BEIIECTB.
Oxkucnenue MeTHON MTPOBOJIOKH.

Pasznoxxenue manaxura.

N o g bk~ D

BzanmoperncTBue keie3a ¢ pacTBOPOM MEHOTO KyIopoca.

Ilpakmuueckue padomut
1. 3nakomcTBO Cc MabopaTopHbIM oOopyaoBanueM. [IpaBuia 6e3omacHOCTH TIPH pado-
T€ B XUMUYECKON JTa00paTOPHH.

2. Ouunctka 3arpsa3HEHHON MMOBAPEHHOM COJH.

Tema 2. Kucinopoa. Oxcuanl. BanenTHocts (7 4yacoB)

Kucnopon — xuMu4eckuil 31€MEHT U MPOCTOE BelmecTBO. O30H — ajuIOTPONHAsT MO-
mudukanus kuciopona. Kucnoposa, ero pacnpocTpaHeHHOCTh B mpupojie. Duszndeckue
CBOMCTBA KHCIOpOJa. XMMHUCCKHE CBOMCTBA KHCIOPOJa: B3aUMOJICHCTBHE ¢ cepoi, (poc-
dbopomM, yriem, BOJOPOJAOM, HATPUEM, ATFOMUHHUEM, JKEIIE30M, METAHOM, CEPOBOIOPOJIOM.
Uctopus otkpeitus kuciopoga. [lomydenue kuciopoaa B yiabopatopuu (pasiiokeHUEM
OepTOIETOBOM COJIH, IEPEKUCH BOJIOPOJIA U TIEPMAHTAHATA KAJIHs) U B MPOMBINIJICHHOCTH.
KauecTBeHHas peakius Ha ra3000pa3HbIil kuciopoa. [Ipumenenue kucinoposa. [lonsrue o

KaTajln3C U KaTajlu3aTropax.
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Banentnocts. CoctaBnenne popmyn mo BameHTHOCTH. OKCHUIBI METAUIOB U HEMe-
TaJIoB.

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Beinenenne kucinopoaa u3 Bo3ayxa. Ilons-
THE O OJIATOPOJHBIX (MHEPTHBIX) Ta3ax. TOKCHYHBIC BelIecTBa B Bo3ayxe. ['opeHHe Be-
mecTB Ha Bosayxe. ['oproune BemiecTBa. TemrepaTypa BocIlaMeHEHHUsA. MejieHHoe
okucienue. [Ipobiema 6€30mMacHOr0 MCIOIB30BAHUS BEIIECTB M XUMHUCCKUX PEAKIIHi B
MMOBCEIHEBHOM KU3HU. BbITOBas XMMHUECKas rpaMOTHOCTh. TyiieHue noxapoB. OrHETY-
HIUTEIb.

JleMOHCTpallMOHHbIE ONBITHI. ['openue yris, cepsl, pochopa u xene3a B KUCIOPO-
ne. [Ipuemsl TyllleHUS MJIAMEHHU.

JlabopaTropHublie onbIThI. 8. [lomydeHne kuciopoaa pa3ioKeHHEM MePOKCHIa BOIO-
pona.

IpakTnueckne padotsl. 3. [lonydenune u cBOKCTBA KUCIOPOIA.

Tema 3. Bogopoa. Kuciorbl. Cosn (7 yacoB)

Boaopon — xuMuyeckui 3J€EMEHT U IPOCTOE BEIIECTBO. PacnpocTpaHEHHOCTh BOJO-
pona B npupoae. dusudeckue cBoricTBa Bogoposa. [lomyduerue Bogopoia B 1a00paTopum.
Bonopoa — B3peiBoomnacHoe BemiecTBo. KauecTBeHHasi peakiusi Ha ra3000pa3Hblil BOJO-
poxa. Vctopusi OTKpBITHS BOAOPOAa. XMMHUYECKUE CBOMCTBA BOJOPOAA: B3aUMOJICUCTBUE C
KHCIIOPOJIOM, CEPOM, XJIOPOM, OKCUJIAMU MEIU M CBUHIIA. Mepbl 0€301acHOCTH Mpu pado-
Te ¢ Bojmopoaom. [lomyueHne BOgoOposia B MPOMBINIICHHOCTH. [IpuMeHeHune Bomopona.
[TonsaTHE O psile aAKTUBHOCTHU METAJLIIOB.

Kucnotel. Knaccudukanus. Homenknarypa. Heoprannueckue u oprannueckue Kuc-
JOTHI. BeCKUCIOpOIHbIE U KUCIOPOACOAEpKAIME KUCIOThI. KUCIOTHBIN ocTaTOK. OCHOB-
HOCTb KUCHOT. OJIHO-, ABYX- U TPEXOCHOBHBIE KUCIOThHI. DU3nUecKre CBONCTBA KUCIIOT.
XUMHUYECKHUE CBOMCTBA KMCIIOT: B3aMMOJICMCTBUE C aKTUBHBIMU MeTaiuiamu. [Ipencrasiie-
HHE O KUCIIOTHO-OCHOBHBIX MHAUKATOpax. MI3MEeHeHrEe OKpaCK1 MHIUKATOPOB B pa3iny-
HBIX CpeJax.

Conu (cpennue). Cocrabienue gopmyn cojeir. Homenkmnarypa. ®dusnyueckue CBOM-
ctBa cojnen. Kpucramioruaparsl. XUMHUYECKHAE CBOWCTBA COJIEN: B3aUMOJIEVCTBHUE C MeE-

Tayutamu. [IpuMmenenue conen.
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KucnoTHble OKCHABI U aHTUAPUABI KUCIIOT. B3anMoIeCTBIE KUCIOTHBIX OKCHIIOB C
BOJOM.

Hemoncrpanuu. Ilonydenue Bomopona B ammapate Kwumma, ropeHue Boxopoja Ha
BO3/1yxe. BoccraHoBeHHe oOKcHaa MeTauia BOAOpoaoM. B3psIB rpemydero raza. O0pasisl
HEOPraHMYECKUX M OPraHUYeCKUX KUCNIOT. [leificTBue KHCIOT HAa MHAUKATOpPEL. Mepbl Oe3-
OTMMacHOCTH Tipu pabote ¢ kucmoramu. OOpa3ipl pa3nuyHbIX coseid. O0e3BOKUBAHUE ME/I-

HOTO Kymopoca. Bzaumoneticteue okcuna hochopa (V) ¢ BOAoH.

JlaboparopHblie onbIThI. 9. B3aumoneiicteue kucnot ¢ merauiamu. 10. [Honyuenue
BOJIOpoAa M u3ydeHue ero cBoucts. 11. Boccranosienue oxcuaa meau (l1) Bomopomom.

12. O3HaKOMJIEHHE CO CBOMCTBAMHM COJITHOW U CEPHOM KHCIIOT.

Tema 4. Boaa. PacTBopbl. OcHoBanusi (8 yacoB)

Boaa B npupojne. KpyroBopot Boasl B nipupoje. @usnyeckue CBOMCTBA BOABI. [ ur-
POCKONUYHOCTb. MuHepanbHbie BOjbl. Ileperonka (muctuisiuus) BoAbl. Juctuimupo-
BaHHAs U JEUOHU3UPOBaHHas Boaa. OuncTka BoJbl. CTOYHBIE BOJBI.

PactBoprl. Bona kak pactBoputens. PactBopuMocTs BemiecTB B Boje. Knaccuguka-
LMs BELIECTB MO pacTBopuMOcTH. KoHluleHTpanus pactBopoB. MaccoBast 10J1si paCTBOPEH-
HOro BemiecTBa. [IpuroroBnenrue pacTBOPOB.

XUMHYECKHUE CBOMCTBA BOJBI: PEAKIMS C HATPUEM, KEJIE€30M, OKCHIOM KaJlbIUs, OK-
cugom yriaepoaa (1V), okcuaom docdopa (V). Dnekrponns Boasl. [loaydeHne KUCIOT IpU
B3aMMO/JICHCTBUU OKCHUJIOB HEMETAJIOB ¢ BOJoM. [lonsitust 00 ocHoBanusx. IlomydeHue
LIEJI0YEH MPU B3AaUMOJACUCTBUM C BOAON aKTUBHBIX METAJUIOB WJIM UX OKCHUJIOB.

OcnoBanusi. Knaccuduxarmus. Homenknarypa. dusndeckne CBONCTBa OCHOBAHHM.
[llenoun u HEpacTBOpUMBIE B BOJIE€ OCHOBaHUs. [loyuyeHue ocHoBaHuii. Pa3noxenue He-
pacTBOPUMBIX B BOJIE€ OCHOBaHMM Ipu HarpeBaHuu. [IpumeHenue ocHoBanuil. [IpaBuna
0e301acHol pabOThI CO IIETOUYAMH.

Jemoncrpanmun. [leperonka Bojabl. YBennueHHUE 0oObeMa BOILI MPU 3aMEpP3aHUMU.
PacTBOpeHue okpailieHHON conu (MEIHOro Kynopoca) B BoJ€. 3aBUCUMOCTh PACTBOPHUMO-
CTH COJIM OT TeMIMEpaTyphbl. BolageHne KprUcTaioB MPY OXJIAXKICHUN HACBIILIEHHOTO pac-

TBOpa. B3anmoselictBue HaTpus ¢ Bogoi. Mepsl 6e30nmacHOCTH Mpu paboTe C MIeTOUYaMHU.
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JlabopatopHblie onbIThl. 13. PacTBOpuMOCTh TBEpIBIX BenlecTB B Bojae. 14. O3Ha-
KOMJICHHE CO CBOMCTBamH mesoueit. 15. Jleruapararus rugapokcuaa meau (11).
IIpakTyeckune padorsel. 4. [IpuroToBIeHUE pacTBOpa C 3aJlaHHON MacCOBOM 0JIeH

pPacTBOPEHHOTO BEIIECTBA.

Tema 5. O0001IeHHe CBeJeHNH 0 BAKHEMIINX KJIACCAX HEOPTaHUYECKHX COelU-
HeHui (11 yacoB)

Oxkcupapl. Knaccudukamus. Homenknatypa. @uszndeckue CBONCTBA OKCHUIOB. XHUMH-
YEeCKHE CBOMCTBA OKCHUIOB: B3aMMOJICHCTBHE C BOJOM, KMCIOTAMH U OCHOBAaHUSIMHU, B3aH-
MOJICUCTBUE MEXIY KUCIOTHBIMM M OCHOBHBIMH OKcuaaMu. [lojiyueHne W npuMEHECHHUE
OKCHJIOB.

KucnoTel. XMMHUECKHE CBOMCTBA KMCIOT: B3aUMOICUCTBUE C OCHOBHBIMU OKCHAMH,
OCHOBaHUsA U coysiMu. [lojlydueHre U MpUMEHEHUE KUCIIOT.

OcHoBaHusI. XUMHYECKHUE CBOMCTBA OCHOBAHUM: B3aMMOJICHCTBHE C KUCIOTHBIMU OK-
CUJIaMU, KUCJIOTaMH U COJIsIMU. Peakuys HeUTpann3anu.

Comu. Knaccuduxamus. Homenkiarypa. Ilonyuenue coneit. XuMuueckre CBONWCTBA
COJIEH: PEAKIIMU C KUCIOTaMH, IIEJI0YaMU U APYTUMU COJSIMU. [IOHSITHE O KUCTBIX U OC-
HOBHBIX COJISIX.

VYcaoBus npoTekanus peakiuii oOMeHa B BOJHBIX pacTBOpax.

['eHeTnyeckast CBsA3b MEXAY BAXKHEHMIIMMH KJIACCAMH HEOPTAHUYECKUX COCIUHEHUM.
Kiaccudukanust HeopraHn4eCKuX BEIIeCTB.

JemoncTpanmun. 3HaKOMCTBO ¢ oOpasliaMy OKCHUJ0B. XHUMHUYECKHE CBOMCTBA pac-
TBOPOB KHCJIOT, COJIEM W Ienoyen. Peakius HeuTpamuzamuu. B3anMoencTBrue okcuia
MEJI C CEepHOM KHUCIOTOW. B3anmoselicTBre kapOoHaTta Marausi ¢ cepHoit kucimoton. Oca-
KJICHUE U PACTBOPEHUE OCAJIKOB COJIEN U HEPACTBOPUMBIX TUAPOKCHJIOB.

JlaGopaTopHbie onbIThl. 16. O3HakoMiIeHHE ¢ oOpasmamMu OKCHaoB. 17. Peakius
HeWTpanuzanuu. 18. B3aumoieiicTBHe OCHOBHBIX OKCHIOB C KucjioTamu. 19. Peakiuu 06-

MEHa B BOJAHBIX pacTBOpax.
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IIpakTHyeckune padoThl. 5. DKCIIEpUMEHTAIBHOE PELIeHHE 3a1a4 o TeMe «I'eneTu-

4YCCKas CBA3b MCKIAY Ba)XHECHIIIMMHU KJIacCaMM HCOPraHU4YCCKUX BCIICCTB».

Tema 6. Ilepuoanueckuii 3axkoH u Ilepuoanyeckass cucreMa XMMHYECKHX JJie-
menToB /.. Menaeneena. (5 yacon)

[TepBbie TOMBITKH KIACCU(PUKANNN XUMHUECKUX AJIEMEHTOB. [ pyIImbl 2JI€MEHTOB CO
CXOJHBIMHA CBOMCTBAMU: IIEIIOYHBIE METAIUIBI, IIEJIOYHO3EMEIIBHBIE METAIIIbI, TaIOTEHBI,
XaJIbKOT'€HBI, 0JIaropoIHbIe (MHEPTHBIC) ra3bl.

AMdoTepHbIE OKCHIBI ¥ TUIPOKCHIBI.

OcHoBbl Kiaccudukauu xumudeckux snementoB [[.M. MengeneeBa. Ilepuonnyue-
ckun 3akoH JI.W. MenneneeBa. Ilepuonnueckas cucrema XxuMuueckux 3nemeHtoB JI.M.
MeHeneeBa KaKk €CTECTBEHHOHAy4YHasl KiacCU(pUKALUS XUMUYECKUX 3JeMeHTOB. [lopsia-
KOBBIM HOMep anemeHTa. Ctpykrypa llepmoandeckoil cCUCTEMbl XUMUYECKUX 3JIEMEHTOB
JI.U. MenneneeBa: nepuo/isl (Majble U OOJBIINE), TPYIIBI U MOATPYIIIEl (TJIaBHBIC U TI0-
0ounsie). Kopotkuit U JUIMHHBIA BapuaHThl [leprnoauyeckol CHCTEMBI XHMWUYECKHUX
aneMeHTOB [[.V1. MenneneeBa. JIaHTaHOUIBI U aKTUHOU/IBI.

Hayuneiii mogsur MenneneeBa. lIpeackasanne CBOMCTB €II€ HE OTKPBITBIX AJIEMEH-
ToB. 3HaueHue Ilepuoanueckoro 3akona J[.1. Menaeneesa. XXusub u nesrensHocts ..
Menneneesa.

Hemoncrpanun. [lonyyeHrne TMAPOKCUIOB [IUHKA U MEAU, UX OTHOIIEHUE K KUCJIO-
TaM U OCHOBAHUSIM.

JlaboparTopubie onbiThbl. 20. IlomydyeHune ruapokcuia IUMHKA W U3YYEHUE €ro

CBOMCTB.

Tema 7. Crpoenne atoma. CoBpeMeHHasi (pOPMYJIMPOBKA NMEPUOIUYECKOIO 3a-
KOHa (4 yaca)

SAnpo aroma. DaeMEHTapHBIE YaCTHULbL: MMPOTOHBI, HEUTPOHBI U AIEKTPOHBI. [lnane-
TapHask MOJENb CTpoeHus aroma. M3orombl. PU3UUECKUNA CMBICH MOPSIAKOBOIO HOMEpA
XuMu4eckoro aementa. CoppemeHHas hopmynupoBka [leprogudeckoro 3akoHa.

[Ipupona a5eKTpoHa: CBOMCTBA YACTHUIBI M BOJIHBL. ATOMHAsi OpOUTaNIb U DJIEKTPOH-

HOe 00JaKo. S-, p-, d-, f- opouTamu. ®opma S- u p- opouTaICH. DHEPreTHUECKUI YPOBEHb.
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MakcuMallbHOE YHKCIIO 3JIEKTPOHOB HA HHEPTETHYECKUX YPOBHSIX (EMKOCTh dHEpreTvdye-
CKOT'0 YPOBHS).

Pacnpenenennie 3JIEKTPOHOB B AJIEKTPOHHBIX CIIOSIX aTOMOB XMMHUYECKUX 3JIEMEHTOB
1-3-ro mepro0B. XapakTepUCTUKA MEPBHIX ABAANATH XHMHUYECKUX DJIEMEHTOB HA OCHO-
BAHUM WX MOJIOKEHUS B lleprnoamueckon cucrteme xumuueckux snneMeHTos .. Menne-
JIeeBa U CTPOCHUS UX aTOMOB. BaJleHTHBIE AJIEKTPOHBI.

Mertamnel 1 HemeTaiel B [lepuoguyeckon cucremMe XMMHYECKUX dnemeHToB [[.U.
MenneneeBa. [lonstie 06 none (kaTMOHE, aHUOHE). 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
aTOMOB XMMHWYECKHX AJIEMEHTOB HAa OCHOBE MojoxeHus B [lepunonnueckoit cucreme J[.M.
MeHzeneeBa U CTPOCHUS aTOMa. DJIEKTPOOTPULIATENIBHOCTh aTOMOB XUMUYECKUX 3JIEMEH-
TOB. MI3MeHeHue paanyca aToMa, 3JIEKTPOOTPULIATEIIbHOCTH, METAJUIMYECKUX CBOMCTB B

Imepruoaax M riiaBHbIX IMOATPYIIIIax.

Tema 8. Xumuueckasi cBsi3b. (10 yacos)

XUMHYECKAS CBSI3b. JHEPTUsl XUMUYECKOUN CBS3U. Y CIIOBUSA BOSHUKHOBEHUS XUMHUYE-
CKOM cBA3U 10 JIproucCy.

KoBanenTtHas cBsa3b. OnuHapHas, JBOMHAA U TPOMHAS XUMHYECKas CBsI3b. MeXaHu3-
MBI 00pa30BaHuUsl KOBAJECHTHOM CBsI3U: OOMEHHBINA M TOHOPHO-aKIenTOpHbIN. [lonspHas u
HENoJIsIpHasi KOBaJieHTHasA CBA3b. [lonspHocTh Momnekyinbl. [lonstue o nunosne. [nuHa xu-
MHYECKOM CBs3U. HanpaBlneHHOCTh KOBAJIEHTHOW CBSA3U. BaJIeHTHBIN yroJI.

Nonnas ces3b. KoopaunanmonHoe uncio. CBOKWCTBA BEMIECTB ¢ HOHHOM CBA3bIO. OT-
JINYAE NOHHOM M KOBAJICHTHOM CBSI3H.

Merammueckas cBsizb. CBONCTBa METaIOB, OOYCJIOBJICHHBIE METAUIMYECKON CBS-
3BI0.

BanentHocTh 1 creneHb okucieHud. OnpeaeneHne CTENeHn OKUCIEHUSI aTOMOB XH-
MHYECKHUX JJIEMEHTOB B COCIMHEHHUSIX.

Crpoenue TBepabix BemecTB. Kpucrammueckue u amopdusie BemiectBa. [lonsarue o
KPUCTAUTUUECKOU perieTke. TUMbl KpUCTATIUYECKUX PEIIETOK (aTOMHAs, MOJICKYJISIpHas,
MOHHAs, METATTUYECKAs ). 3aBUCUMOCTh (DU3UYECKUX CBOWCTB BEIIECTB OT TUIIA KPUCTAJ-
JINYECKOM PELIETKHU.

JemoncTpanun. Mojenu mMoJiekyl (BOAbI, YIJIEKHCIONO U CEPHUCTOrO ra3oB, MEH-

taxjopuaa gocdopa, rexcadpropuaa cepbl). OOpa3ibl HOHHBIX U KOBAJIEHTHBIX COEIUHE-
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Hui. Kpucraiummueckas pemerka xjopuaa HaTpus. Mozenn KpUCTAIIMYECKUX PELIETOK
KOBAJICHTHBIX U MOHHBIX COCINHEHUM.

JlaboparopHble onbIThL. 21. CocTaBiienue Mozenei Moieky. 22. Bo3ronka noaa.
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Conepxxkanue yueOHOro nmpeamera
9 kiaacc (24 B HeJe0, Bcero 68 yacon)

Tema 1. Crexuomerpusi. KosmmuecrBenHble oTHOeHus1 B xumum (10 )

Mosnp — enuHMIa KoJIMdecTBa BemecTBa. Yucno ABoraapo. MonsipHas macca.

3akoH ABorajipo. MossipHblii 00beM raza. HopManbHble v cTaHJapTHBIE YCIIOBUS.

Pacyetsl mo ypaBHeHMsIM peakuuid. BerancieHue macchl, 00beMa WM KOJWYEeCTBa
BEILIECTBA IO U3BECTHOM Macce, 00beMY WIH KOJMYECTBY BEUIECTBA OJJHOTO U3 PEAarcHTOB
WIH TPOYKTOB. PacyeTsl 00bEeMHBIX OTHOLIEHUH ra30B B XUMUYECKUX peakiusix. Borauc-
JIEHUE KOJIMYECTBA MOJIEKYJI I10 U3BECTHOMY KOJIMYECTBY BEILIECTBA.

Jemoncrpanun. [Toka3 HEKOTOPBIX COECIMHEHUN KOJMYECTBOM BEIIECTBA | MOJIb.

HGMOHCTpaHI/I}I MOJIAPHOI'O o0beMa nacaJIbHOIO I'a3a.

Tema 2. Xumuueckas peaxkmusi (17 u)

Teopus 3AEKTPOJIUTUIECKON TUCCOUALINN. DICKTPOIUTHI U HEAIEKTPOIUTHI. MOHBIL.
Katuonsl u annonsl. [ToHsaTHE O TUAPATHPOBAHHOM HOHE.

Jlucconmanusi KUCJOT, COJEd U OCHOBaHUU. OnpeaeneHne KUciIoT, OCHOBAHUM U CO-
JIEW C TOUKU 3PEHUS TEOPUH IEKTPOIUTUUECKOU TUCCOLUALNU.

CuiibHBIE U clIa0ble AMEKTPOJIUTHI. CTENEeHb TUCCOLUAIINH.

Kucnornocts cpensl. Bomopoanslii nokasarens. OnpenesieHne KUCIOTHOCTH CPEBI C
MMOMONIBIO HHAUKATOPOB U pH- MeTpoB.

Peakunu noHHOro 0OMeHa U yCJIOBHS UX MPOTEKAHUS.

XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX COCIVMHEHUW B CBETE
MIPEACTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIINH.

OKUCIUTENBHO-BOCCTAHOBUTEIBLHbBIC peaKuum. ITpoueccnl OKHCJICHUSI-
BoccTtaHoBieHusl. Okucnutens. BocctanoButenb. CocTaBieHUE YpaBHEHUN OKHUCIUTEIb-
HO-BOCCTAHOBUTEJIBHBIX peakiuii. PacctanoBka K03((OUIIMEHTOB B ypaBHEHUSIX OKHCIIH-
TEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJIOM 3JIEKTPOHHOIO OajaHca.

XUMHUYECKUE MCTOYHUKHU ToKa. ['abBaHWUYECKHUU 3JEMEHT. IJIEKTpoAbl (KaTod Hu
aHOJ) B TAJIbBAHUYECKOM JJIEMEHTE. DJIEKTPOXUMHUUECKUN PsiJT HAMIPSHKEHUN METasIoB.

OnekTtponus. [Iporeccsl mpoTekarye Ha KaToAe U aHoJe Npu 3nekTponuse. [lpu-

MCHCHHC 3JICKTPOJIN3a B IPOMBIIIJICHHOCTH.
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TennoBoii 3pdext xumuueckoit peakiuu. [loustue o repmoxumuu. Tepmoxumuye-
CKO€ ypaBHEHHE. DK30- U SHIOTEPMUUYECKHE peaKUuu. PacyeTsl Mo TEPMOXUMHYECKOMY
YpaBHEHUIO: pacyeT KOJIMYECTBa TEIUIOTHI MO Macce, KOJIMYECTBY BEIECTBA WK 00bEMY
MCXOJTHOTO BELIECTBA.

[ToHATHE O CKOPOCTH XUMHUYECKOW peakiuu. PaKTophl, BIUSIOMINE HA CKOPOCTh XHU-
mudeckoi peakiuu. Karanuzarop u uHruoutop. [loHsATHE 0 KaTATUTUYECKUX PEAKITUIX.

Knaccudukanus XUMHYECKHX peakuil O pa3jIMYHbIM MpPU3HAKAM: MO YUCIY U CO-
CTaBY MCXOJIHBIX U 00pa3yoIIMXCs BEUIECTB; 0 U3MEHEHUIO CTETICHU OKUCIIEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB; TIO TEIIOBOMY 3((eKTy, Mo MpU3HAKY OOpaTUMOCTH, 10 HaJTH-
YUIO WJIK OTCYTCTBHIO KaTaJIM3aTopa.

JleMOHCTpanum. DJIEKTPOIPOBOIHOCTD BOABI U BOAHBIX PACTBOPOB PA3IMYHBIX CO-
eauHeHuil. OnpeneneHue KUCIOTHOCTU CPEABI IPU MOMOILIY YHUBEPCAIBHOIO HHIUKATOpa
u pH-Merpa. Pasnoxenue nuxpomara aMMOHHUS. DK30TEPMUYECKHAE U SHIOTEPMUYECKHE
peakiuu (rOpeHHe Mar”us, pasjio)KeHue Majlaxuta). BiusHue paznuuHbiX (aKTOpOB
(Temneparypa, KOHLUEHTpalusi, CTENEHb U3MEIbUYECHHS] TBEPJOrO BEIIECTBA) Ha CKOPOCTh
B3aUMOJICVCTBUS IMHKA C COJISIHOW KHCIIOTOW. BimsiHME KaTtanu3aTtopa Ha CKOPOCTh peak-
LMY Pa3JI0KEHUs MEPOKCUIA BOJAOPOIA.

JlabopaTopHsble onbIThl. 1. CpaBHEHHE OKpACKU MHAMKATOPOB B PA3JIMYHBIX CPEAAX.
Omnpenenenre KACIOTHOCTH cpenbl. 2. Peakium oOMeHa B pacTBOpax dSJIEKTPOJIUTOB. 3.
OKHCIIUTENHEHO-BOCCTAHOBUTEILHBIE PEAKIIUH.

IpakTuyeckune padoTbl. 1. DKcniepuMeHTANIBHOE pEIIEHUE 3a7a4 M0 TeMe «JIeK-

TPOJIUTHYICCKAsA ANCCOTHAL).

Tema 3. Hemerasinl (22 4)

[Tonoxxenne HemeraimioB B Ilepuonnyeckon cucreme XUMMHYECKUX dneMeHTOB JI.1.
MenneneeBa. OcoOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS HemeTamoB. OOmue cBOiCTBa He-
METAJIJIOB.

["asorensl — snemMenThl raaBHoM noarpynmsl VII rpynmel. O6mias xapakTepucTuka
noArpynnel. Bo3MoOXHbIE CTENEHU OKUCIEHUs. PU3NUECKNEe U XUMUYECKUE CBOWCTBA Ia-
noreHoB. Ocobennoctu dropa. [lnaBukoBas kuciora u €€ coiu. XJop, €ro pacnpocTpa-
HEHHOCTh B TIPUPOJIE, TOJIy4eHHE (B MPOMBIIIIEHHOCTH U B JabopaTopun), pusndeckue u

XUMUYECKHE CBOMCTBA, MpUMEHEHHuEe. XJIOPOBOAOPOA, MoiiydeHue, cBoiicTBa. CosstHas
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KHUCJIOTa U €€ coun. [[puMeHeHne CoJstTHOM KUCTOThI U €€ cosierd. KauecTBeHHas peakuus
Ha xJopua-uoH. Onpenenenue noja kpaxmanom. [lopsgok BbITECHEHHS OJIHOTO TajloreHa
JIPYTUM U3 PACTBOPOB TaJION€HUIOB.

Cepa, ee HaXOXJICHHE B MPUPOJEC, ALIOTPONUs, (U3UIECKUE U XUMHUYECKHUE CBOU-
ctBa. CepoBopopon. CepoBogopoanast kuciora. Cynbdunsl. Oxeun cepwl (1V) (cepHu-
CTBIN ra3), cepHUCTas KUCII0Ta, cyabputel. Oxcun cepsl (VI) (cepusiii anruapun). CepHas
kucnota. OKUCIUTETbHBIE CBOMCTBA KOHIEHTPUPOBAHHON cepHOM KHUCTIOTHI. Cymb(aThl.
[ToydyeHue u npuMEHEHUE CEPHOU KHUCIOTHI (0€3 TeXxHonorndeckoi cxemol). KayectBen-
Hasl peakuus Ha CyJb(paT-uoH. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl OKCHIaMHU
cepbl. Kucnotusle 0XKIu.

A30T, €ro HaX0XJACHUE B MPUPOJIE, BAJICHTHBIE BO3MOKHOCTH aroMa a30Ta. A30T Kak
nmpoctoe BeniecTBo. PU3NYECKHEe U XMMHUYECKUE CBOMCTBA a30Ta, MOJyYEHHE, TPUMEHE-
Hue. [Ipobnema cBsi3bIBaHUs aTMocdepHoro azota. [lpencraBieHne O MUHEpaJIbHBIX
yaoOpenusix. KpyroBopot azora.

Amvmuak. CTpoeHHe MOJIEKYJbl, (PU3NYECKUE U XMMUYECKHE CBOMCTBA, MOJIyYECHHE
(0e3 TexHosornueckoil cxembl) U npumeHenue. Comu aMmmoHus. KauecTBeHHas peakuus
Ha MOH AMMOHHS.

Oxcupl a3ota. A30THAst KUCJIOTA: NOJyYyeHue, PU3NYecKue 1 XUMUYECKUE CBOICTBA.
IIprumenenue a30THOM KUCIOTHL. HUTpaTsl.

®ocdop. bensiii u kpacHsiii hochop. Puznueckrue U XMMUYECKUE CBOICTBA Gocdo-
pa. [lonyyenue u npumenenue ochopa. Oxcun docdopa (V) (dbochopHsiii aHTUIPHT).
®docdopnas kuciora u e€ conu. PochopHbie yI00peHHUS.

VYrnepon. Anmas u rpaduT — aJJIOTPOIHbIE MOAU(UKALUKU yriepojaa. dusnueckue
¥ XMMUYECKHE CBOMCTBa yriepoaa. AMOpQHBIA yriepos. AKTUBUPOBAHHBIA Yroyib. AJ-
copbuusi. JpeBecHblit yroaps. Caxa. KameHnsiil u Oypbiid yroyib. YrapHbii ra3 (OKCUJ yr-
aepoma (1)), ero cBoiicTBa 1 (PU3NOIOTHUECKOE ACHCTBUE HA OPraHU3M. Y TJIEKHCIIBIA ra3
(oxcun yraepoaa (1V)), ero monydenue, cBoicTBa 1 npuMeHeHue. [TapHUKOBBIN 3P PeKT U
€ro MocCJIeCTBUS. YTOJIbHAs KUCJIOTa U ee coiu. KpyroBopot yriepoza B IpUpoOIe.

Kpemnuii. Oxcun kpemuus (IV), kpeMuueBas kucinota u cuimkatel. Crekio. Kepa-
Muka. CTeksio — npumMep aMop(HOro Marepuarna.

JemoncTpanuu. O0pa3ibl IPOCTHIX BELIECTB HeMeTaioB. KauecTBeHHast peakius

Ha XJOpUA-UOHBI. Peakius coenuHeHus cepbl U xeneza. Ocaxiaenue cyiab(uaoB MeTa-

19



n0B. ITonyuenne cepuucroro rasa. KauecrBeHHas peakuus Ha CEpHHUCTBIN ra3. Pacteope-
Hue amMmMuaka B Boze. [lonyyenne aMMuaka U3 XJI0puia aMMOHHUS U €0 B3aUMOJECHCTBUE C
XJIOpoBOAOpooM. B3aumoneiicTBue Menu ¢ pa3daBiIeHHON a30THON KUCIOTOM. 3HAKOM-
CTBO C KPHUCTAJUIMUYECKUMHU peleTkaMu rpaduta u anmasa. [lormomeHue akTUBUPOBAH-
HBIM YIJIEM I'a30B U BEILECTB, PACTBOPEHHBIX B BOJIE.

JlabopaTtopHblie onbIThl. 4. KaueCTBEHHbIE PEAKIMU HA COJIIHYIO KHCIOTY. 5. U3y-
YEeHUE CBOWCTB CEPHOUM KHUCIOTHL. 6. M3ydyeHHne CBOMCTB BOJHOIO pacTBOpa amMMHUaka. /.
N3ydeHne cBOMCTB pacTBOpa kKapOoHaTa HAaTpHUsL.

IIpakTnueckue padotol. 2. [lonyuenue ammuaka u uzydenue ero cBoicts. 3. Ilo-
Jy4YEHHUE YIJIEKUCIIOro ra3a M HM3Y4YeHHME €ro CBOMCTB. 4. DKCIEpUMEHTAIBHOE pEIICHUE

3aJa4d I10 TCMC «HemeTtamnbny.

Tema 4. Metasinl (9 4)

[Tonoxxenne mertaiwioB B Ilepromnueckoil cucreme xuMudeckux snemMeHtos /I, WM.
MenpneneeBa. CtpoeHne aToMoB MeTaiuioB. O0mMe cBoiicTBa MeTayyioB. PacnpocTpaHen-
HOCTb METAJUIOB B IIpupoje. PU3nyeckue CBOUCTBA METAIIIOB. XUMUYECKHUE CBOMCTBA Me-
TQJUIOB: PEAKIMU C HEMETAJUIAMH, KHUCJIOTAMH, COJIAMHU. PSJl aKTMBHOCTEW METAJUIOB
(2TEKTPOXUMHUYECKUH psii HanpspKeHuH MeTauioB). CrnocoObl momydenust MmetaiioB. [lo-
HATHE O METATYPrUU. 3HaYEHUE METAJIOB B COBPEMEHHOM OOIIIECTBE.

[enounbie MeTamibl. OOLIas XapakTepucTuka noarpynmnel. Harpuii: HaxoxaeHue B
npupoje, Gu3nuecKue CBONCTBA, B3aUMOJICHCTBUE C HEMeTaulaMu U Boaou. OxparivBa-
HUE IJIAMEHHU COJIIMU HATpus. [ MAPOKCU HATpHsl, Ero CBOMCTBA, ITOJIYYEHHUE U IIPUMEH €-
nue. [IpaBuna Ge3omnacHoi pabOThI ¢ THAPOKCUIOM HATPHUS.

Kanmpiuii — mipecTaBuUTENb CEMEMCTBA MICTIOYHO3EMENIBHBIX MeTaUIOB. Haxoxme-
HHE KaJblus B Ipupoae. Mei, MpaMop, U3BECTHAK U TUIlC. DU3NUECKHUE CBOMCTBA, B3aU-
MozeicTBUE ¢ HeMeTaiulaMu U Bogoil. CoennHenus Kanplusa. OKCUA U TUAPOKCHU]T Kallb-
uusa. U3Bects. CTpouTenbHble MaTepualbl: IEeMEHT U 0eToH. OKpallluBaHUE IJIAMEHU CO-
JISIMU KaJIbLIMSL.

AmomuHuii. PacpocTpaHeHHOCTh altOMUHUS B npupojge. OuU3nuecKkue U XUMH4e-
ckue cBoiicTBa. AMGPOTEPHOCTh OKCUJA U THAPOKcUAa antoMuHus. [IpuMeHenue amomu-

Hus. JlypallFtoOMHH Kak OCHOBa COBPEMEHHOW aBUAIWH.
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Kenezo. Munepanbl xene3a. OuU3NUECKHE U XUMUYECKUE CBOMCTBa (B3aUMO/ICii-
CTBHE C KHCJIOPOJOM, KuciIoTaMHu, xjopom). Coenunenus xenesa (II) u sxenesa (I11) u ux
CBOMCTBA: OKCHUJBI, TUJIPOKCUIBI U conu. KauecTBeHHas peakius Ha noH kenesa (I11). Yy-
I'YH U CTaJIb — Ba)KHEHIIME CIUIABBI JKeJe3a. 3aKaJIeHHas U OTIyIIEeHHas cTanb. Koppo3us
xKeresa.

JdemoncTpanuun. Komnekius npocThIX BEIIECTB — METAUIOB. Kosekinus BakHEH-
IMX MUHEPaAJIOB METauioB. B3aumMopeiicTBre HaTpusl U Kaiblius ¢ BoJIoM. OKpalinBaHue
IJIAMEHH COJIAMM HaTpus U Kanbuus. Komnekuus «ATIOMUHUN U €ro CIuiaBbl». B3anmo-
JNEUCTBUE AIFOMHUHUS C BOAOM, pacTBOpaMu KUCIOT u menouyen. Komrekuus «Kenezo u
ero cruiaBbl». [losydeHue xKene3Horo Kyrnopoca paCTBOPEHHUEM KEJI€3a B CEPHOM KHUCIIOTE.
Oxucnenue ruapokcuaa xenesa (1) Ha Bo3nyxe. Kopposus xenesa.

JladopaTropHblie onbIThI. 8. du3nyeckre CBOWCTBA MEeTAIOB. 9. CBOICTBA THIPOK-
CUJa HATPUSL.

IIpakTHyeckune padoThl. 5. DKCIIEpUMEHTAIBHOE PELICHHE 3a1a4 1o TeMe «Merai-

JIBD».

Tema 5. O6o061menne cBeAeHuii 00 3JleMeHTaX H HEOPraHMYecKUX BemecTBax (4
)

3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB 3JIEMEHTOB M MPOCTHIX BEIIECTB B TJIaBHBIX
MOATPYIIAX U B MaJlbIX MEPUOAAX. 3AKOHOMEPHOCTH M3MEHEHHSI CBOMCTB CIIOXHBIX CO-
€IMHEHUH 3JIEMEHTOB — BBICIIMX OKCHUJOB M THAPOKCHUAOB, JIETYUYUX BOJOPOJHBIX COEIIH-
HECHUH.

JleMOHCTpalMOHHbIe ONbITbI. O0pa3ibl MPOCTHIX BEIIECTB — METANIOB U HEMETAJI-
JIOB 2-T0 ¥ 3-TO NMEPHUOJIOB.

JlaGopaTopusbie padornl. 10. CpaBHEHHE KHCJIOTHO-OCHOBHBIX CBOMCTB BOJOPOJ-

HbIX COGI[I/IHGHI/Iﬁ HEMCTAJITIOB.

Tema 6. HauasbHble cBeleHUs 00 OpraHnYecKuX coexnHeHusix (5 )
[Tonsitue 006 opranmyeckodt xumuu. [IpuymHBI MHOTOOOpa3uWsi OpPraHUYECKHX Be-
mectB. CTpoeHue opraHumyeckux BeniecTB. M3omepus. Knaccudukanus opraHuyeckux

BCIICCTB.
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VYrieBomopoas! (METaH, 3TaH, MpoTaH, OyTaH, YTHJICH U alleTUJICH): CBOMCTBA U TIPH-
MeHeHue. [IpupoaHbie HCTOYHHUKHU YTIEBOA0POI0B: IPUPOIHBIN ra3, HeQTh, yroib.

Kucnopoaconepxamue opranundeckue pemiectBa. CrupThl (METaHOJ, 3TAHOJ, ITHU-
JICHTJIMKOJIb, TJIMLIEPUH): CBOMCTBA U MpUMeHeHHe. KapOOHOBBIE KHCIIOTHI (YKCYCHAas, CTe-
apuHoBasi, ojienHoBas1). XKupsbl. YrieBoabl (TJI0K03a, KpaxMal, HeJTi0103a). AMUHOKHC-
J0THI (AMUHOYKCYCHasl KUCJI0Ta). benku.

JlaboparopHble onbIThI. 11. V3yueHue cBONCTB YKCYCHOM KUCIOTHI.
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TemMaTnuyeckoe MIIAHNPOBaAHUE

8 KJIACC (2 u B HexeJ110, Bcero 68 u)

Pa3gen, koauue-
CTBO 4aCOB

Tema

Buanbl gesiTeJILHOCTH

IlepBoHayabHBIE
XuMHYecKkHue 10-
HATHUS

(16 gacoB)

[Ipenmer xumuun

I[eMOHCTpI/IpOBaTB IIOHUMaHHUEC MECTa XHMMUU
Cpean CCTCCTBCHHBIX HAYK

BemecTBa. ArperatHbie
COCTOSIHUS BEILIECTBA.

Pa3nnyare NMOHATHS «BELIECTBO» U «TEIIOY.
JlaBaTh XapakTEpUCTHUKY JAHHOTO BEIIECTBA.
OnuceiBaTh CBOMCTBA TBEPABIX, KUIKHX, Ta-
3000pa3HBIX BEIIECTB, BBIJCISS UX CyIIe-
CTBEHHBIX Npu3Haku. HaOmogare camocTos-
TCJIbHO MPOBOJUMBIC OIBITHI U OIMUCBIBATH UX
C ITOMOIIBIO POJHOTO S3bIKA U S3bIKA XMMUHU.
[lenats BBIBOABI IO PE3yJIbTATAM IPOBEICH-
HBIX XMMHYECKHX OmnbIToB. CoOnronare mpa-
BUIa 0€30MacHOM paboOThl NMPHU MPOBEICHUU
OIIBITOB.

[Ip.p. Ne 1 «IIpaBuia 6e3-
OIaCHOCTH INpH padoTe B
XUMHUYECKOH J1abopaTo-
puH. 3HaKOMCTBO C J1a00-
paTopHBIM 000pPYAOBaHU-
emM»

XapakTepu30BaTh OCHOBHBIE METOJBI TO3HA-
HUS: HAOIIOJICHHUE, U3MEPEHUE, IKCIICPUMEHT.
OnuceiBaTh CTpoeHHWE IIamMeHn. HarperaTh
BEIICCTBA HA IUIAMEHHU CIIUPTOBKH, 3aXKHIaTh
W TYIUTh CIOHPTOBKY. JleMOHCTpHpOBaTh
3HaHUE PAa3JIMYHONH XUMHYECKOW TOCY/IbI.
[Tonb30BaTbes 1aOOpPATOpPHBIM 000PYAOBAHU-
eMm u mnocynoi. CoOmromarh mpaBuia 0Oe3-
OITACHOM pabOTHI MPU MPOBEJACHUH OTIHITOB.

NuauBuayanbHbIe Bellle-
CTBa U cMecH. Pa3nenenue
cMeceil

BoIABIATh pa3nuuusi MeXAY WHIWBHAYallb-
HBIM BEILIECTBOM M cMechio. [IpuBoauTh mipu-
MEpbl CMECEW M3 NMOBCEIHEBHOM KU3HHU. Xa-
pakTepHu30BaTh CIOCOOBI pa3/esIeHUs] CMECEH.
HabmronaTe caMOCTOATENHHO MPOBOAMMBIE
ONBITHl U OMUCHIBATH UX C MOMOIIBIO POJHOTO
A3bIKa U SA3bIKa XUMMH. [lenaTe BBIBOABI IO
pe3yJbTaTaM  MPOBEICHHBIX  XUMHYECKUX
onbiToB. CoOmrofate mpaBmiia Oe30macHOM
paboTHI IPH MPOBEJICHUH OTIBITOB.

IIp.p. Ne 2 «Ouncrka 3a-
I'PSI3HEHHOM ITOBAPEHHOU
COJIN»

[TpoBOIUTH XMMHYECKUH SKCIEPUMEHT IO
OYHCTKE 3arpsA3HEHHON cosu. Mcmonp30Barh
Ha TpPaKTUKE IMPHEMbl MPUTOTOBJIEHUS pac-
TBOpa, (WIBTPOBAHUS, BhIMapuBaHus. [oTo-
BUTh (UIBTP U3 (PUIBTPOBATIBHON OyMaru.
Cobumoiate mpaBmiia 0e30macHON paboThI
IIPY IPOBEICHUH OIBITOB.

duznueckue U XuMmuye-
CKHUE SIBJICHUS

XapakTepu30BaTh XUMHUUECKHE U GU3NYECKUE
aBiieHus. OTINYaTh XUMUYECKUE SIBJICHUS OT
¢uznueckux. HazpiBaTh NMpU3HAKKU U YCIOBUS
[IPOTEKaHUsl XMMHMUYECKUX peakuui. J[eMoH-
CTPUPOBATH 3HAHWE IPUHLHUIA JIEUCTBHS
KHUCJIOTHOrO orHerymutens. HaOmronate ne-
MOHCTPHUPYEMBIE U CaMOCTOSITENBHO IIPOBO-
nuMble onbIThl. HaOmronaTe M ommchIBaTh
XUMHYECKHE PEAKIHUH C MOMOUIBI0 POJHOTO
A3bIKa U SA3bIKA XMUMHH. JleaTh BBIBOJBI I10
pe3ynbTaTaM  MPOBEJCHHBIX  XUMHUYECKHX
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onbiToB. CoOmioaTe mpaBujia 0Oe30macHOM
paloThI IPH MPOBEACHUH ONBITOB.

ATOMBI. XMHUUYECKHE
SJIEMEHTEI

PackppiBaTh CMBICII OCHOBHOI'O XMMHUYECKOIO
HOHATUS «ATOM», «XMMHYECKHH 3JIEMEHT»,
UCIOJIb3YSl 3HAKOBYIO CHUCTEMY XHMMHUHU. Pa3z-
JUYaTh TOHATHS <«aTOM» M «XMMHUYECKHH
aneMeHT». Ha3plBaTh XMMHMUYECKUE 3JIEMEHTHI
U 3alUCBhIBaTh CUMBOJIbI BAKHEHIINX XUMHU-
YECKUX 3JIEMEHTOB.

Monekyibl. ATOMHO-
MOJICKYJIIpHAs TEOPUsI

AHaIM3UpOBATh Pa3INUUs MEXKIY HOHATUIMU
«aToM» M «MOJIEKYNa». PackpeiBaTh CMBICI
OCHOBHBIX XHMHUYECKHUX TOHATUH «MOJIEKY-
Ja», UCTOJb3ys 3HAKOBYIO CHCTEMY XHUMHH.
PackppiBaTh CMBICI aTOMHO-MOJIEKYJISIPHOM
teopun. DopMynHpOBaTH OCHOBHBIE TIO-
JIO)KEHUSI aTOMHO-MOJIEKYJIIPHOM — TEOpHH.
CocraBnarh (QopMylibl OMHAPHBIX COEIUHE-
Huil. OmnpenensTh COCTaB BEUIECTB IO HX
dopmymnam. PackpsiBaTh OTIHYHE MEXKIY Be-
[IECTBAMU MOJIEKYJISIPHOTO M HEMOJEKYIISIp-
HOro crpoeHusa. CocTaBiiTh (POpMynbl Be-
niectB. OmMCHIBATH COCTaB BEIIECTBA MO €ro
dbopmyne. Habmronate JaeMOHCTpUpPYEMBIE
Monenu. JlemaTh BBIBOABI IO pe3yibTaTam
Ha0JII0ICHUH.

10

3aK0H OCTOSTHCTBA CO-
CTaBa BCUICCTB MOJICKY-
JIIPHOI'O CTPOCHUA

CDOpMy.]'II/IpOBaTB 3aKOH ITOCTOAHCTBA COCTaBa
BCIICCTB MOJICKYJIAPHOI'O CTPOCHMUA. PaCKpI)I-
BaTb CMBICJ 3aKOHA ITOCTOAHCTBA COCTaBa.

11

Knaccudukanus BemecTs.

HpOCTHe H CJIIOKHBIC BC-
mecTBa

PaCKpI)IBaTI) CMBICJI OCHOBHBIX XHWMHYCCKHX
MOHITHH «IIPOCTOE BEIIECTBOY», «CIOKHOE
BEIIECTBOY», WCIOJIB3ysl 3HAKOBYIO CHCTEMY
XUMHH. Pa3nuyath mpocThie U CIOXKHBIE Be-
miectBa. OTIMYaTh OpraHUYECKHE BEMISCTBA
oT Heopranudeckux. lccrmemoBate 00pasibl
MPOCTHIX M CIOXHBIX BeriecTB. Cobroaarh
nmpaBuiia 0e30macHOi paboOThl MpHU MpOBeEJe-
HHUU OIIBITOB.

12

OrHocuTenbHas aTOMHAs
1 MOJICKYJISIpHAasa MaCChbl

XapakTepu30BaTh KaueCTBEHHBIH U KOIUYe-
CTBEHHEIN COCTaB BCIICCTBA IO €0 XUMHUYC-
cKoil (opmyrne. BbIUHCIATE OTHOCUTENBHYIO
MOJICKYJISIPHYIO MAacCy BEIIeCTB. BBIYHCIATH
MacCOBYIO JIOJIO0 XHMMHUYECKOTO 3JIEMEHTa IO
dbopmysie CoOeTMHEHNUS.

13

KonnuecTBeHHbBIN 1 Kaue-
CTBEHHBIN COCTaB BeIlle-
CTBa

XapakTepu30BaTh KaueCTBEHHBIM U KOIUYE-
CTBEHHEIN COCTaB BCIICCTBA IO €0 XUMHUYC-
cKol (hopmyiie. BBIUHCIATE OTHOCUTENBHYIO
MOJICKYJISIPHYIO MAacCy BEIIeCTB. BBIYHCIATH
MacCOBYIO JIOJIO0 XMMHUYECKOTO JJIEMEHTa IO
dhopmysie CoOeTMHEHUS.

3aKOH COXpaHEHHUs MaCChl
BEIIECTB. Y PAaBHEHUS XHU-
MHYECKUX PEaKUi

PackppiBaTh CMBICIT TIOHATUS «XUMHYECKASI
peakuus», HCHOJb3Yys 3HAKOBYIO CHUCTEMY
xuMu. DopMynMpoBaTh 3aKOH COXPaHEHHUs
Macchl BEHIECTB. PacKkpbIBaTh CMBICI 3aKOHA
coxpaHeHuss Mmacchl BenlecTB. (CoCTaBlATH
ypaBHEHUsI XUMHUYECKUX peakunii. Ha3piBath
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14

15

16

IIPU3HAKA M YCJIOBHSA TNPOTEKaHUS XUMHYE-
cKkux peakuuii. Habmromate nemoHcCTpupye-
MBI€ OIIBITHI U MX C IIOMOILBIO POJHOTO S3bIKA
U A3bIKa XUMUU. JlenaTh BBIBOJBI 10 PE3Yilb-
TaTaM IPOBEACHHBIX XUMUYECKHX OIBITOB.

Tumnbl XUMHYECKUX peak-
U

Onpenenars THN XUMUYeCcKuX peakuuil. Co-
CTaBJISITh YPaBHEHUS XUMHMUYECKUX PEaAKIUH.
Ha3piBaTh mpH3HAKK U YCIIOBHS MPOTEKAHMS
XUMUYECKHX peakiuid. Habmomate camocTo-
ATEJIbHO TPOBOJUMBIE OIBITHI U OMHUCHIBATH
XUMUYECKHE PEAKIMH C TOMOIIBIO POJHOTO
sI3pIKAa U A3bIKAa XUMHH. [loap30BaThes 1ado-
paTOpHBIM 000PYIOBaHWEM M IMOCYAO0W. BbI-
SBJISITh TIPU3HAKHU, CBUJICTEIBCTBYIOUIUE O
MIPOTEKAaHWW XUMHYECKOW PEaKIUU TPH BbI-
MOJHEHUHA XUMHYECKOTO ombiTa. ColOmromars
nmpaBuja 0e30macHON paboTHI MPHU MPOBEIE-
HHUHU ONBITOB.

O6o0maroiee mOBTOpe-
Hue 1o teme «IlepBoHa-
HaJIbHBIC XUMHNYCCKHUEC I10-
HSATHS»

CocTaBiATh CpaBHHUTEIIbHBIE U 0000IIAIOIIIE
cxembl. OCyIIeCcTBISATh MO3HABATENbHYIO pe-
(draexkcuio B OTHOILIEHWHM COOCTBEHHBIX [10-
CTIDKEHHH B TIpOIlECCE pEIICHUS YYeOHBIX U
IIO3HABATCJIbHBIX 3a1a4.

Kp. Ne 1

OCYH_IGCTBJ'IHTB IMO3HABATCIIbHYTO pe(bneKcmo
B OTHOIICHHU COOCTBEHHBIX IIOCTI/DKCHI/Iﬁ B
mpouecce pCuICHUA y‘le6HBIX M I1I03HAaBaTCJIb-
HBIX 3a1a4

17

18

19

Kucaopoa. Oxcn-
Ibl. BaJIeHTHOCTD.
(7 gacoB)

Kucnopon

XapakTepu3oBath  (U3MUYECKHE  CBOWCTBA
IIPOCTBIX BEILECTB: KUCIOPOJAa M 030HA. Xa-
paKkTepu30BaTh PACIPOCTPAHEHHOCTh KHUCIO-
pojia B IpUpOJIE.

[Tony4yenue kucnopona B
naboparopuu. XumMuye-
CKHE CBOICTBA KUCIOPOAA

XapakTepu30BaTh ~XMMHUYECKHE  CBOICTBa
KHCJIOpPOJa. XapaKTepu30BaTh METOJBI IOJIY-
YyeHusl Kuciaopoja B sabopatopun. Hccneno-
BaHNE CBOWMCTB M3y4aeMbIX BEHIECTB, HAOIIO-
JIeHHE 3a XHMMHYECKHMH MpEeBpallleHUs] MU
M3y4aeMbIX BEIIeCTB, WX ommcaHue. Haburo-
JlaTh JIEMOHCTPUPYEMbIE U CaMOCTOSITENIBHO
npoBoAuMbIe OmnbIThL. IlomyyaTs u cobupath
Kuciopoa. Pacro3HaBaTh ONBITHBIM ITyTEM
razoo0pa3Hsiii kuciopo. Habmonate u onu-
ChIBaTh XMMHUYECKUE PEaKIUH C IOMOIIBIO
POAHOIO sA3bIKA W SA3BIKA XWMHHU. BrIsIBaAATE
NPU3HAKH, CBHUJIETEILCTBYIOIINE O MpPOTEKa-
HUH XUMHYECKOH pPE€aKuuu 1Ipr BBIITOJIHCHHUU
xuMudeckoro ombiTa. CoOnonaTh MpaBuiia
Oe3omacHoil paboOThl NpU TPOBEIACHUH OIBI-
TOB.

IIp.p. Ne 3
«IlonydeHnue u cBoMcTBa
KHCIIOpOa»

[IpoBOIUTh XUMHUYECKHI HKCIEPUMEHT IO
noJy4eHuto kuciaopoaa. CoOupare KUCIOpO
BBITECHEHHEM BOJIbl. Pacrio3HaBaTh OMBITHBIM
nyTteM Ta3oo0pas3Hbiii kucnopon. Ilomb3o-
BaThCs 1aOOPATOPHBIM 000PYAOBAHUEM U T1O-
cynou. HccienoBars CBONCTBA KHCIOPOJA.
HabnoaTe ¥ onuchIBaTh CaMOCTOSITENIBHO
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20

21

22

23

MPOBOJIUMBIE OTBITHl C TIOMOIIBIO POJHOTO
SA3bIKa U A3bIKA XUMHU. COGHIOIL&TB IpaBujia
0e3omacHO pabOTHl MPU TPOBEIACHHUH OIbI-
TOB.

Baneutnocts. Cocrasie-
Hue GOpMYJT OKCHJIOB

PackppIBaTh CMBICII IOHSITUSI «BAJIEHTHOCTbY,
UCMONb3ysl 3HAKOBYKD CHUCTEMY  XUMHH.
OmnpenensTh coCcTaB BEIIECTB MO UX (opMy-
naM. CocTaBisATh (OPMYJIbl HEOPraHUYECKUX
COEJMHEHUN M3y4eHHBIX KiaccoB. Ompene-
JATh BaJEHTHOCTh aTOMa 3JIEMEHTa B COE/IH-
HeHusIX. CocTaBisTh (QOpMyJsibl OMHAPHBIX
COCIMHEHUN 110 M3BECTHOM BaJICHTHOCTH
aToMoB. Ha3biBaTh coeaMHEHHs H3y4EHHBIX
KJIACCOB HEOpraHuyeckux BemecTtB. Onpene-
JATh TPUHAAJIEKHOCTh BELIECTB K OIpese-
JEHHOMY KJlaccy coenuHeHuid. HabGmionatsb
JIEMOHCTPUPYEMBbIE MOJIEIH MOJIEKYJI.

Bosznyx

XapakTepu3oBaTh cocTaB Bo3ayxa. JlemoH-
CTpUpOBaTh 3HaHUE OOLIMX CBEIEHUM O Oia-
rOpoAHbIX (MHEpPTHBIX) Traszax. OIleHuBaTh
BIMSIHUE XWMHYECKOTO 3arps3HEHUs] OKpY-
JKarolIel cpeibl Ha OPraHU3M YeJIOBeKa.

I'openue BemecTs Ha BO3-
nyxe

Paznuuate mpoiiecchl TOpeHusl 1 MEIJICHHOTO
OKHUCJIEHHs. 3HAKOMCTBO CO CIIOCOOaMU Ty-
meHust mwiaMmeHu. OOBACHITH 3HAYEHUE Tep-
MHUHA «TeMIIepaTypa BOCIJIAMEHEHHUS», 3HATh
nmpaBWia TyHICHHs IUiaMeHu. ['paMOTHO 00-
pamarbCsi C BEIIECTBAMH B ITOBCEIHEBHOMN
ku3HU. Habmonath 1eMOHCTpUPYEMBIE OIIbI-
Tl U OIKCHIBaTh MX C TMOMOILIBIO POJHOIO
SI3BIKA M SI3BIKA XMMUH,

HOHy‘ICHI/IC KHCJIOpOJa B
IMPOMBIIIJICHHOCTH U €TI0
IMPUMCHCHUC

XapakTepHu30BaTh CHOCOOBI MOJyYEHHUsS KHUC-
Jopojia B TPOMBIIUIEHHOCTH. CpaBHUBATh
crocoObl OJy4YeHUsl KUCIopoia B 1aboparo-
pUM U NpOMbIIUIEHHOCTH. CONOCTaBIATh XU-
MHYECKHE CBOMCTBa KHCIOpoJa ¢ 00JacTaMu
IPUMEHEHHUS.

24

25

Bopopoa. Kuciio-
Tbl. Cosn. (7 4a-
COB)

Bonopon

CpaBHUBATh pacHpoOCTpaHEHUE KUCIOpOJa U
BOJIOPOJIa B 3€MHOM Kope M BO BceneHHOM.
XapakTtepu3oBath (hU3MUECKHUE CBOMCTBA BO-
nopona. CpaBHHMBaTh (pU3MYECKHUE CBOMCTBA
KHCJIOPO/ia M BOAOPOAA.

[Tonyuyenue Bonoposa B
nabopaTtopuu

XapakTepu3oBaTth J1a00OpaTOpHBIE CHOCOOBI
nojy4deHus Bojxopoja. I'pamoTHO oOpamars-
CiA C BfEIIeCTBaAMH B HOBCG}IHCBHOﬁ JKHU3HU.
JleMOHCTpHpOBaTh IEpPBOHAYAIbHOE MpE.-
CTaBJIeHHME O psA€ AKTUBHOCTH METaJJIOB.
HaGnronate 1eMOHCTpUpYEMBIE M CaMOCTOS-
TCJIBHO MPOBOJUMBIC OIIBITHI. Ha6J'HO)IaTB n
OINUCBHIBATh XMMUYECKHE DPEAKIHUU C TIOMO-
IO POJHOTO A3bIKA MU A3bIKa XHUMUU. Brias-
JSATHh MPU3HAKHU, CBUJIETEIBCTBYIOLINE O MPO-
TEKaHUN XUMHYIECKON pC€aknun IMpu BBIOJI-
HEHMM XuMHueckoro ombita. Cobmaroaars
npaBuia 0e30macHON pabOTHl MPHU MPOBETE-
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HHWHU OIIBITOB.

27

XHUMHYECKHE CBOMCTBA
BOJOpOAA

XapakTepru3oBaTbh XMMHUYECKHE CBOWCTBA BO-
nopona. CpaBHUBATh XMMHUYECKHE CBOMCTBA
BOJIOpoJa U kuciopona. Habmonate aemMoH-
CTPUPYCEMELIC U CaMOCTOATCIIbHO ITPOBOAUMBIC
onbITel. [lomywyarb u coOupath BOJOPOI.
ITpoBepsTh Bomopoxa Ha uucrory. Mccneno-
BaTh CBOIicTBa Bojaopoaa. Pacno3HaBaTh
OMBITHBIM MYTEM Ta3000pa3Hblii  BOJOPOI.
BriaBisats IMIpU3HAKH, CBUACTCIBCTBYIOIIHUEC O
MPOTEKAaHUU XUMHUYECKOW pEeaklUy MPU BBI-
IIOJIHEHUHN XUMHYCCKOI'O OIIbITA. Ha6JHOI[aTB
U ONUCHIBATh XMUMHUYECKUE PEAKUUU C TIOMO-
b0 POJHOIO A3bIKA U A3bIKA XUMHWH. ILCJI&TB
BBIBOJIBI IO pE3yJibTaTaM IPOBEIECHHBIX XHU-
Mudeckux onbIToB. CoOMoaaTh mpaBuia 0e3-
OMACHOM paboThl IPU MPOBEJICHUHU OIBITOB.

28

[Ipumenenue Bosiopoa.
[Tonydyenue Bogopoia B
MIPOMBILIIIEHHOCTH

XapakTepru3oBaTb METOMBI IOJY4YEHUS BOJIO-
pona B mNpoMBIIUIEHHOCTH. (COMOCTaBIATh
CBOIICTBa BOAOpOJa ¢ 0OJIACTSIMH €ro IMpUMe-
HEHHSL.

29

Kucaotel

JaBate onpezencHue kiacca kuciot. Kiac-
CI/Iq)I/IIII/IPOBaTI) KHUCJIOThI IIO0O HaAJIUYUIO HIN
OTCYTCTBHUIO B HUX KHCIIOPOJIa U 1T0 OCHOBHO-
CTH. OHpCI{GHﬂTB MPUHAJICKHOCTh BCHICCTB
K Kjaccy KucioT. CocTaBiaTh GOpMYIbI KHC-
not. OnpenensiTh COCTaB BEHIECTB IO  UX
dbopmynam. OnpenensiTe BAICHTHOCTh aToMa
JJIEeMEHTa B KHCIOTax. Ha3piBaTh OCHOBHBIE
HEOpPraHMYECKHEe KHUCIOTHI. XapaKTepu30BaTh
(du3HUYeCKre U XUMHYECKHE CBOMCTBA KUCIIOT.
[IpoBOAKUTH OMBITHI, MOATBEPKIAIOIINE XHU-
MUYECKHE CBOWCTBa KHUCIOT. Pacmo3nHaBaTth
OTIBITHBIM ITyT€M PAcTBOPBI KUCIIOT MO U3Me-
HEHUIO OKpacKW WHAWKaTtopa. Habmomath
JEMOHCTPUPYEMbIE U CaMOCTOSTENBHO MPO-
BOIUMBIC OIIBITHI. Ha6J'IIOI[aTI> 1 OIIMCBhIBATH
XUMHUYECKHUE PEaKIMH C MOMOIIBI0 POJHOTO
SA3bIKA U A3bIKA XUMHH. I[e)'[aTI) BBIBOABI IIO0
pe3ynbTaTaM  MPOBEJEHHBIX  XUMHUYECKHX
onbiToB. CoOmro/aTe MpaBujia 0O€30MacHOM
paboThI IPH MPOBEJICHUU OIBITOB.

30

Comu

aBath onpenenenue kinacca coner. Onpene-
JSTh COCTaB BewecTB 1o ux ¢gopmynam. Co-
CTaBIATh (hopmynbl coseit. OmpenensTe Ba-
JIEHTHOCTh aTOMa 2JIEMEHTa B coyisax. Hasbl-
BaTh CONiU. XapakTepu3oBaTh (U3NYECKUE U
XUMHUYECKHE CBOWCTBAa coiyel. OnpenensiTh
MIPUHAJJIEKHOCTh BEUIECTB K KJIACCy COJIEH.
HaGnronate neMoHCTpHpyeMble 00pasibl U
onbITel. ONMUCHIBATh XUMHUYECKHE PEaKIUU C
IIOMOUIBIO POJAHOIO S3bIKA U SI3bIKA XUMHUH.

KucmoTHbie OKCHIIBI

CoctaBnarh (HOpMybl KHUCIOTHBIX OKCHIOB.
HaspiBaTh KUCIOTHBIE OKCHIBL. XapaKTepu-
30BaTh (DM3UYECKHME M XMMHYECKHUE CBOWCTBA
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KHCJIOTHBIX OKCHUIIOB. Ompenensarbh NpUHAI-
JIEXKHOCTh BELIECTB K KIIACCY OKCUIOB. Jle-
MOHCTPHPOBATh TMOHUMAHUE TEHETHYECCKOMN
CBSI3U MEXKJy KUCJIOTHBIM OKCHUJIOM U KHCIIO-
To#i. COOTHOCUTH KHMCJIOTHBIA OKCHUJ M COOT-
BETCTBYIOIIYI0O €My Kucioty. Habmonarsb
JIEMOHCTPHUPYEMBIC ONBITHl M OMUCHIBATH XH-
MUYECKHE PEaKUUU C IOMOIIbI POIAHOTO
SI3BIKA M SI3BIKA XMMUH.

31

32

33

34

35

36

Boaxa. PactBOpHI.
OcHoBaHuA
(8 yacoB)

Bona

XapakTepHu3oBaTh (U3NUECKUE CBOICTBA BO-
Japl. OLeHMBaTh BIUSHUE XHUMHUYECKOTO 3a-
IPS3HEHUS OKPYKAIOIIEH Cpeibl HA OpraHu3M
yenoBeka. lcmonb3oBaTh MpuOOpPETEHHbIE
3HAHUSA JJIS KOJOTHYECKH I'PaMOTHOIO 1OBE-
JICHUSI B OKpYXKAIOILIEH cpefie. XapaKTepu3o-
BaTh OTJIMYME JUCTUIUIMPOBAHHOW BOJBI OT
BOJONPOBOAHONU. J[eMOHCTpHpOBaTh IOHHU-
MaHUE HEOOXOIMMOCTH OEpEeKHOTO OTHOIIIE-
HUus K Boje. HabmionmaTe JeMOHCTpUpyeMble
OMBITHl U ONHUCHIBATh XUMUYECKUE PEAKLUU C
MTOMOIIIBIO POJTHOTO SI3bIKA U A3bIKA XUMUHU.

PactBopsl. PactBOpH-
MOCTb TBEPBIX BEIIECTB
B BOJIE.

PackppiBaTh CMBICIT TIOHSTHSI  «PacTBOPY.
CpaBHUBaTh BeLIECTBAa 110 PACTBOPUMOCTH B
BOJIE C WCIIOJIb30BAHUEM TaOJIUIIBI PACTBOPHU-
Moctu. KiaccupuuuposaTe BemiecTBa IO
pactBopumoctu. llonb3oBaThess  TabmuIeH
pPacTBOPUMOCTH U KPUBBIMU PACTBOPUMOCTH.
HabmronaTe A€MOHCTpUPYEMbIE U CaMOCTOS-
TEIbHO TPOBOAMMEBIE OMbITHL. Habmongate u
ONMCHIBaTh XMUMHUYECKHE PEaKIUU C IOMO-
IIbI0 POJHOTO SI3bIKA U A3bIKa XUMHUU. JlenaTs
BBIBOJIBI 10 pE3yJbTaTaM IPOBEIEHHBIX XHU-
MU4YecKux omnbIToB. CoOnroaTh mpasuia 6e3-
OMACHOM pabOThI IPU MPOBEJAECHUHU OIBITOB.

Konuenrpanus pactBo-
poB. MaccoBas 1o pac-
TBOPEHHOTO BEIIIECTBA

Bbruncnsate MaccoByro JOJIF0O PACTBOPEHHOTO
BEILIECTBA B pacTBOPE.

IIp.p. Ne4.
«IIpuroroBiieHHe pacTBO-
pa ¢ 3aJaHHOM MacCOBOM
JI0JIEW PaCTBOPEHHOTO Be-
LIECTBa»

BbIUuCnATE MaccoByIO OO PacTBOPEHHOTO
BemiecTBa B pactBope. [IpomsBoauts pacue-
Thbl, HEOOXOAUMBIE Uil MPUTOTOBIIEHUS pac-
TBOPOB C M3BECTHOM MaccoBoil noneit. [lpu-
TOTOBJISITH PACTBOPBI C ONPEIEICHHON Macco-
BOM J1011€l pacTBOpeHHOro BemecTBa. Co-
Omonare mpaBmiia Oe30macHOW paboOThl MPHU
MIPOBE/ICHUH ONBITOB.

XUMHUYECKUE CBOUCTBA
BOJIEI

XapaKTepI/BOBaTB XUMHYECKHE CBOICTBa BO-
JBI. HaBaTI) OMmpeaACIICHUE TEPMHHA «BJICK-
TPOJIHU3». Ha6J'IIOI[aTB ACMOHCTPUPYCMEBIC U
CaMOCTOATCIBbHO IMPOBOANMEIC OIIBITHI.
Ha6J'IIOIIaTL " OIMUCBIBATH XUMHUYCCKUC PCAK-
OUu C IMMOMOMIIBIO POJHOI'O A3bIKA M A3BIKA XU-
MHH. I[eJ'IaTB BBIBOABI IO pPE3yJibTaTaM IIPO-
BCACHHBIX XUMHNYCCKHUX OIIBITOB.

OcHoBaHUsI

[laBaTh ompeneneHue Kiacca OCHOBAHMM.
OnpenensiTh COCTaB BEIIECTB MO UX (popmy-
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37

38

nam. CoctaBisaTe (QopMynbl  OCHOBaHUH.
Ornpenenarsb BaJ€HTHOCTh aToMa 3J€MEHTa B
ocHoBaHmax. Ha3eiBath ocHOBanus. Kimaccu-
buIupoBaTh OCHOBAaHUS MO KHUCIOTHOCTH M
110 PAaCTBOPHMOCTH B BOJIC. XapaKTepHU30BaTh
du3HUeCKne U XUMHUYECKUE CBOICTBA OCHO-
BaHuii. OnpenensTth NPUHAIICKHOCTh Be-
HIECTB K KJIacCy ocHoBaHWi. HabGmronate ne-
MOHCTpHpYeMbIe Matepuaibl. [IpoBOAHTH
ONBITHI,  TMOATBEPXKIAOIINE  XUMHUYECKHE
CBOMCTBAa OCHOBaHWM. Pacmo3sHaBaTh OIBIT-
HBIM IIyT€M PacTBOPHI IIEJIOYEH MO HU3MEHE-
HUIO OKpacKd HMHAMKATopa. JlemaTh BBIBOJBI
M0 pe3yJbTaTaM MPOBEACHHBIX XUMHUYECKUX
onbiToB. CoOmronaTe mpaBujia Oe30macHOM
paboTHI IPU MPOBEJICHUU OIIBITOB.

Ob6o0maromee MOBTOpe-
Hue no TemaMm «Kucio-
poa. Okcuzsbl. Banent-
HOCTb», «Bonopoxa. Kuc-
notel. Commy, «Bopa.
PactBopbl. OcHOBaHMS»

Ocy1ecTBISITh O3HABATENbHYIO PEQIICKCHIO
B OTHOIICHHH COOCTBEHHBIX IOCTH)KEHUU B
MpoLIeCCe pelIeHrs y4eOHbIX U MO3HABATEIb-
HBIX 3a/1a4

Kip. Ne2

OcCymiecTBIATh MO3HABATEIBHYIO pedieKcuto
B OTHOIICHHH COOCTBEHHBIX JOCTH)KCHHU B
MpoIIecCce PEIICHUsT Y4eOHBIX U MO3HABATEb-
HBIX 337124

39

40

O000menue cBe-
IeHUH 0 BaXK-
HelIIuX KJjaaccax
HEOPraHu4eCKHX
CcoeIMHEeHU .

(11 gacos)

OO01as xapakTepuCcTHKa
OKCH/IOB

CocraBnare (popmynbsl okcuaoB. Ha3wiBath
okcunpl. Knaccugunuposars oxcuisl. Xa-
pPaKTepU30BaTh METOJAbI CHHTE3a OKCHIIOB.
XapakTepHu30BaTh GU3NUECKUE U XUMUYECKHE
cBoiicTBa okcua0B. OnpeaensiTh MpUHAIIEK-
HOCTh BEIIECTB K OINpeJIeJICeHHOMY KJlaccy co-
enuHeHnid. HaGmonate 1eMOHCTpUpyeMBbIE U
CaMOCTOSITENIbHO ~ IMPOBOJUMBIE  OIIBITHI.
HaGnromate u onmmchIBaTh XUMUYECKHE PEaK-
IIUM C TIOMOIIBIO POJJHOTO S3bIKA U S3bIKA XU-
muH. JlenaTh BBIBOIBI IO pe3yjbTaTaM IIpO-
BEJICHHBIX XMMHUYECKHX ONbITOB. Cobm0aTh
npaBwia Oe3omacHOM paboOThl MpHU MPOBEJE-
HUH OIBITOB.

BzaumoeiicTBuie Be-
IIECTB, 001aJal0IIHNX
KHACIOTHBIMHA U OCHOBHEI-
MU cBoiicTBaMu. Peakiius
HEWTpanu3alnuu

HpOBOI[I/ITI) OIBITBI, MOATBCPNKIAAIOIIUC XU-
MHUYECKHE CBOMCTBA M3YUEHHBIX KJIACCOB He-
OpraHMYeCKHX  BEIecTB.  Pacro3HaBath
OTIBITHBIM IYTEM PACTBOPHI KUCIOT U IIEINO-
Yeld MO0 W3MEHEHHUIO0 OKPacKH HHAMKATOpA.
XapakTepHu30BaTh CYUIHOCTb peakuu
HEHTpalm3auu Kak TMpolecca B3aMMOJCH-
CTBHSI KUCIIOTHI U 11eno4yn. CocTaBisTh Gop-
MyJIBI KHCTBIX coiyield. HaOmromate meMoH-
CTpUpPYEMBIE U CAMOCTOSITENIEHO MPOBOANMBIE
OIIBITHI. Ha6J'IIOI[aTI) U OIINChIBATh XHUMHUYC-
CKHE peakIuy C MOMOIIBIO POJHOIO SI3bIKa U
sI3bIKa XUMUU. JlenaTh BBIBOABI MO PE3ysbTa-
TaM NPOBEJCHHBIX XUMUYECKUX OmnbITOB. Co-
OsroaTh MpaBuia 0e30macHOM paboThl MpH
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IMPOBCACHNH OIIBITOB.

41

42

Bs3anMonmelicTBue oKcu-
JIOB C KUCJIOTaMH U OCHO-
BaHugIMU. B3aumonein-
CTBUE OKCUJIOB MEXIY
co0O01.

JleMOHCTpHpOBaTh MOHUMAHHUE €IMHOUN CYIII-
HOCTH DPEaKLHUHU HEUTpAIU3ALMM U PEeaKLUi
OKCHJIOB C KHCIIOTaMH, IIeJI04aMu U APYT C
apyrom. IIpoBoauTh OMNBITHI, MOATBEPIKIAIO-
M€ XMMUYECKHUE CBOMCTBA M3yYEHHBIX KJIac-
COB HeOpraHuuyeckux BemecTB. Habmomarh
JIEMOHCTPUPYEMBIE U CAMOCTOSITENBHO IIPO-
BOJMMbIE OMNbIThL. HaOnrogaTh M ONHCHIBATH
XUMHUYECKHUE PEAKIMU C MOMOUIbIO POJHOTO
A3bIKa U SI3bIKa XUMHUU. JlenaTth BBIBOABI 110
pe3yipTaTaM  IIPOBEJEHHBIX  XUMHYECKHUX
onbiToB. CoOnrofarh mpaBmia 0Oe30mMacHOM
paboThl IPH NIPOBEJICHUU OIIBITOB.

43

Peaknuu oOmenHa B BOI-
HBIX pacTBOpax

@opMyJIUPOBATH YCIIOBUS MPOTEKAHUS PEaK-
Uit oOMeHa B BOAHBIX pacTBopax. HasbiBaTh
MPU3HAKK U YCIOBUS NPOTEKAHUS XUMHYE-
CKHMX peakuuil. BeIABIATh NMpU3HAKHU, CBUJE-
TEIBCTBYIOIIME O MPOTEKAHUM XUMHUYECKON
peakuuy TpPU BBIIOJIHEHHUH XHUMHYECKOTO
onbiTa. [IpOBOAWTH OMBITHI, MOITBEPKAAIO-
[I1M€ XMMUYECKHUE CBOMCTBA U3yUYEHHBIX KJac-
COB HeopraHu4eckux BemiecTB. Habmromatsb
JIEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO IPO-
BOJMMEBIE OMBITEI. HabmrogaTh M ONMHCHIBATH
XAMHYECKHE PEAKUHUH C MOMOUIBIO POIAHOTO
A3bIKa U SI3bIKa XUMHUU. JlenaTtb BBIBOABI 110
pe3ynbTaTaM  MPOBEICHHBIX  XUMHUYECKHUX
onbiToB. CoOnrofarh mpaBmiia 0Oe30mMacHOM
pabOTHI IPH MPOBEJICHUH OIIBITOB.

44

CBoiicTBa KACIIOT

CocraBnsith (opMyJbl HEOPraHUYECKUX CO-
CAVMHEHUN W3YyYEHHBIX KiaccoB. HasbiBaTh
COCIMHEHUSI M3YYEHHBIX KJIACCOB HEOpPraHU-
YEeCKUX BEILECTB. XapaKTepH30BaTh oOIIMe
CHOCOObI MONY4YeHUs, PU3NUECKHE U XUMHUYE-
CKHE cCBoMcTBa KUCIOT. Ompenenars npu-
HAJJIEKHOCTh BEIIECTB K ONPEACICHHOMY
KJIACCY COCIMHEHUM

45

CBoiicTBa OCHOBAHMI

CocraBnsith (opMyJbl HEOPraHUYECKUX CO-
€AVMHEHUN W3yYEHHBIX KiaccoB. HasbiBath
COCIMHEHUSI M3YYEHHBIX KJIACCOB HEOpPraHU-
YEeCKUX BEILEeCTB. XapaKTepu30BaTh oOOIIMe
CHocoObl MOTy4YeHUs, PU3NYECKHEe U XUMHUYe-
CKHE  CBONWCTBAa OCHOBaHUM. OnpenensiTh
MIPUHAJIEKHOCTh BEIIECTB K ONPENCICHHOMY
KJIACCY COCIMHEHUN

46

CBoiicTBa coyien

CocraBnsath ¢GopMyibl HEOPTaHUYECKUX CO-
€IMHEHNH MW3y4eHHbIX KiaccoB. HaspiBaTh
COEIMHEHUS] M3YYEHHBIX KJAcCOB HEOpraHU-
YEeCKUX BEIECTB. XapaKTepH30BaTh OOIIME
CHocoObl MOTy4YeHUs, PU3NYECKHEe U XUMHUYe-
CKHE CBOMCTBa cojeil. OnpenensiTs NpUHAI-
JIEKHOCTh BEIIECTB K ONPEIEICHHOMY KJIAcCy
COEIMHEHU I

T'eneTnueckas cBsI3b

XapaKTepI/ISOBaTB B3aUMOCBSA3b MCXKY Kiac-
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47

48

49

MEXKY BOXKHEHIITUMU
KJIacCaMU HEOpraHuue-
CKHX BEIIECTB

CcaMH HECOPraHNYCCKUX COGﬂHHCHHﬁ.

Pemrenue 3agad mo reMme
«["enerndeckas cBsI3b
MEXK]1y BOKHEHITUMHU
KJIacCaMU HEOpraHuye-
CKHX BEIICCTBY

XapakTepu30BaTh B3aWMOCBSI3b MEXIY Kiac-
caMH HEopraHuyeckux coeauHeHui. Cocras-
JSATh YpaBHEHUS peaklUid, COOTBETCTBYIOIINX
IIOCJIEZI0BATEIbHOCTH IMPEBpAIllEHuNl Heopra-
HUYECKUX BEIIECTB Pa3jIMYHBIX KJIaccoB. 3a-
MUCBHIBATh YPaBHEHUS pPEaKUUl, WIUTIOCTPU-
PYIOIIUX «IETOYKU» XUMHUYECKUX IpeBpa-
nieHuii. BeiOupars MeTo]] cuHTE3a 331aHHOTO
BELIECTBA.

IIp.p. Ne5 «Okcnepumen-
TaJIbHOE PEILICHUE 3a]1a4
o Teme «I eHeTHm4yecKas
CBSI3b MEXKy BaXKHCUIIIN-
MH KJIaCCaMH HEOpPraHH-
YEeCKHUX BEIIECTB»

XapakTepu30BaTh B3aUMOCBSI3b MEXKIY Kiac-
caMM HeOpraHumdeckux coeauHeHui. IIposo-
JUTh OIBITHI, TIOJTBEPKIAOIINE XUMHUECKNE
CBOWCTBA HM3Yy4YEHHBIX KJIACCOB HEOpraHU4e-
CKUX BemlecTB. Pacro3HaBaTh ONBITHBIM Iy-
TEM pacTBOPbI KHUCJIOT U IEI0Yed MO u3Me-
HEHUIO OKpacku uHAuKaropa. opmynupoBa-
HHUE BBIBOJIOB UCXO/s U3 PE3yJbTaTOB IpPOBE-
JEHHBIX 3KcnepuMeHToB. CobmoaaTh MpaBu-
na Oe3omacHOM paboOThl MpH MPOBEIECHUH
OIIBITOB.

Kp. Ne 3

OCYH_IGCTBJ'IHTB IMO3HABATCIIbHYTO pe(l)HeKCI/II-O
B OTHOIICHHU COOCTBEHHBIX IIOCTI/DKCHI/Iﬁ B
mpouecce pCuICHUA y‘le6HBIX M I1I03HAaBaTCJIb-
HBIX 3a1a4

50

51

52

IHepuoauyeckuii
3aKkoH u Ilepuo-
AMYecKasi CHCTe-
Ma XUMHYeCKHX
3JIEMEHTOB
JA.N.MenneneeBa
(5 gacoB)

[lepBbIe MOMBITKH KJ1ac-
CU(UKALUN IIEMEHTOB

OnpenensaTs NPUHAMIEKHOCTh 3JEMEHTA K
TOMY WJIM UHOMY CEMEHCTBY. XapaKTepHu30-
BaThb Ba)KHEWIINE CBOMCTBA 2JIEMEHTOB, BXO-
JAIIMX B CEMEWCTBA IEJIOYHBIX METAJUIOB,
IEJIOYHO3EMENBHBIE METAJUIbI, XaJIbKOTEHBI,
raJIoreHbl U OJaropoJHble (MHEPTHBIE) ra3bl.
HaGnronate 1eMOHCTpUpYEMbIE MaTEpUaIb.

AmMpoTepHbIe OKCUBI U
TUIPOKCHUBI.

HaBats omnpenenenue ampotepHoctu. Ilpu-
BOJIUTH MPHUMEPHI aM(OTEPHBIX COEAMHEHUI.
XapakTepu3oBaTh OTHOLIEHUE aM(pOTEPHBIX
COEIMHEHUH K KHCJIOTaM M I1enodaMm. Xapak-
Tepu3oBaTh (U3MUECKHE M XMMHYECKHE
CBOICTBAa OCHOBHBIX KJIaCCOB HEOpraHU4e-
CKHX BEIIECTB: OKCUOB, KUCIOT, OCHOBAHUH,
coneil. Habmonate neMoHCTpUpyeMble U ca-
MOCTOSITEJIbHO NIPOBOANMBIE OMbITH. Halro-
JaTh M OIUCBHIBATh XMMHUYECKHE PEAKIHH C
MOMOIUIbIO POJHOIO SI3bIKa U S3bIKA XUMHHU.
Jlenate BBIBOJBI MO pe3yibTaTaM IMPOBEACH-
HBIX XMMHYECKUX omnbIToB. CobmogaTh mpa-
BuiIa Oe30MacHOM paboThl NMPHU NMPOBEICHUU
OTIBITOB.

[Iepuoanueckuii 3aK0H.
[Tepuonsr

®opmynuposats [lepuognueckuit 3akon .M.
MenneneeBa (uctopuueckasi GOpMyIUPOBKA).
JleMoHCTpHpOBaTh TOHUMaHUE (yHAAMEH-
tanbHOCcTH Ilepuoanueckoro 3akona. Pac-
KpeIBaTh cMblca [leproguyeckoro 3akoHa
JA.W. MenneneeBa. HaGmonate neMOHCTpH-
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53

54

PYEMBIC ONBITEI U OIMHMCBIBATH UX C ITOMOLIBIO
POOAHOIO A3bIKA U A3bIKA XUMHU. I[eHaTB BBI-
BOABI IO pE3yjibTaTaM IIPOBCACHHBIX XHMHU-
YCCKHUX OIIBITOB.

IIepnonnueckas cucrema
XUMHYECKHX 3JIEMEHTOB
. 1. Menneneesa. ['pyn-
IIBI

OrnpenensaTsb pacnoaoKeHUs MepUooB, IiaB-
HBIX W TOOOYHBIX moAarpynn B tadmue /1. U.
MenneneeBa. PackpeiBate cmbica [lepuonu-
yeckoro 3akoHa [[.M. MenneneeBa. Xapakre-
pHU30BaTh 3aKOHOMEPHOCTH H3MCHCHMSA
CBOMCTB 3JIEMEHTOB B IpyNmax M nepuojax.

XapakTepUCTUKaA XUMHU-
YECKOI'0 3JIEMEHTA 110 €ro
nosioxkeHuto B Ilepuonu-
YECKOHM cucreMe

PackpsiBath cmbica [lepuoguueckoro 3akoHa
HA.N. MenneneeBa. CpaBHUBaTh CBOMCTBa
BEILIECTB, NMPUHAIICKAIIUX K pPa3HbIM KJlac-
CcaM XMMHYECKHX 3JIEMEHTOB pPa3HbIX TPYIMII.
XapakTepu3oBaTh 3JIEMEHT IO €ro IMOJO0XKe-
HUIO B Tepuoauyeckod Ttabmune. JlemoH-
CTPUPOBATh MMOHMMAHHUE HAYYHOTO IMOIBUTA
J.N. MenpeneeBa 1o npeacka3zaHuio CBOMCTB
eni€ He OTKPBITHIX JIEMEHTOB.

55

56

57

58

Crtpoenne aroma.
CoBpemeHHasn
¢popmyauposka
NMePUOIUIECKOr0
3aK0HA

(4 gaca)

SAnpo aroma. Ilopsaako-
BBII HOMED JJIEMEHTA.
M3oTomnsl

OnepupoBaTb MOHATHSAMHU:  «XUMHUYECKUH
AIIEMEHT», «IIOPSJIKOBBIII HOMEDP), «MaccOBOE
quciaoy, «u3orony, «llepmonuueckas cucre-
Ma XUMUYECKHUX 3JIEMEHTOB». OOBACHATH Pu-
3MYECKHH CMBICI aTOMHOIO (HOpPSIIKOBOTO)
HOMEpa XMMHUYECKOro 31eMeHTa. OnpenensiTh
YHCII0 MPOTOHOB, HEUTPOHOB U AJIEKTPOHOB B
KOHKpEeTHOM artome (Hykiauae). [laBatb co-
BpeMeHHYI0 ¢GopmynupoBky Ileproanuecko-
ro 3akoHa. OmnpenensiTe TEPMHH «pajuoak-
TUBHOCTB.

DnekTpoHsl B atome. Op-
OouTaNH.

OnpenensaTb MOHATHS: «aTOMHasi OpOUTaIbY,
«QJIEKTPOHHAsi 00OJIOYKa», <«AJIEKTPOHHBIN
cinoit». OOBACHATH IBOWCTBEHHOCTD MPUPOIbI
JIEKTPOHA.

CrtpoeHne 371eKTPOHHBIX
000JI0YEK aTOMOB.

OOBSICHATh (PU3UYECKHI CMBICII HOMEPOB
rpynnsl 1 nepuoza B Ilepuoanueckont cucre-
Me JI.. MenneneeBa. CoCTaBIISITh CXEMBI
cTpoeHus atoMoB nepBbix 20 snemenTos Ile-
puoanuecko cucremsl .M. MeHnneneesa.
XapakTepu30BaTh XUMUYECKHE 3JIEMEHTHI (OT
BOJIOpOJia /10 KaJbllMs) HAa OCHOBE UX IOJO-
xkeHusa B Ilepumommnueckoit cucreme JI.M.
MenneneeBa U1 OCOOCHHOCTEM CTPOEHHUS HX
aTOMOB.

N3MmeHeHne CBOMCTB dJle-
MEHTOB B IlepuoAax u
TJIABHBIX nonrpynnax.
DNEeKTPOOTPULIATETbHOCTh

OOBsICHATh (PU3UYECKUI CMBICII HOMEPOB
rpynnsl ¥ nepuoja B Ilepuoauueckoit cucre-
Me .M. MenneneeBa. OOBACHITH 3aKOHO-
MEPHOCTH W3MEHEHHUS CTPOEHHS aTOMOB,
CBOICTBa AJIEMEHTOB B NIpEJeNax MajbIX Ie-
pPHOJOB U TIJIaBHBIX NOArpymI. PackpbIBaTh
CMBICTT TIOHATHUS <«AIEKTPOOTPULIATENEHOCTD.
IIporHo3upoBaTh  XapakTep  H3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB C YyBEIHue-
HUEM 3aps110B aTOMHBIX SIEP.

59

Xumuueckas

XuMH4YecKas CBAI3b 1

PaCKpBIBaTB CMBICJI IIOHATHUA <«XHUMHYCCKasd
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60

61

62

63

64

65

66

67

cBsi3b ( 8 HacoB)

sHeprusa. KoBanentHas
CBS3b

cBs3b». OOBSACHATH AICKTPOCTATHUCCKUN Xa-
paKTep XUMHUYECKOH cBsA3H. Onpenenarb BU
XUMHYECKON CBSI3M B HEOPraHMYECKUX CO-
enuHeHusIX. M300paxarh CXeMbl CTPOCHUS
MOJIEKYJI BEUIECTB, 0OpPa30BaHHBIX Pa3HBIMU
BUJAMH XUMHUYECKUX CBs3€H. XapakTepuso-
BaTh MEXaHU3Mbl 00pa30BaHUs KOBaJCHTHOM
CBSA3M: OOMEHHBIN U JOHOPHO-AKLIEITOPHBIM.

[TonspHas u HENoJsApHAas
KOBaJIEHTHAs CBS3b.
CBoiicTBa KOBaJICHTHOM
CBSI3U

N300paxaTh cXeMbl CTPOEHUS MOJIEKYN Be-
IIECTB, 0OPa30BaHHBIX Pa3HBIMH BUIAMH XHU-
MHUUYECKHUX CBA3CH. XapaKTepu30BaThb CBOM-
CTBa KOBaJIEHTHOU cBsi3u. COCTaBISATh MOJIE-
JIM MOJIEKYJI BEIIECTB.

HMonnas cBsa3p

OOBsICHATh MEXaHHU3M OOpa30BaHMsI MOHHOM
cBsA3U. [IpuBOAUTH NPUMEPHI HOHHBIX COEIIU-
HeHuil. ConocTaBisATh MOHITHS: «KOBAJIEHT-
Hasi HEMOJspHas CBA3bY», «KOBAJEHTHAas I0-
JSIpHAS CBSI3bY, «MOHHAs CBA3bY». ONpenensiTh
BUJ XUMHUYECKOW CBSI3U B HEOPraHMYECKUX
coenuHeHUsX. M300paxkaTh cXeMbl CTPOCHHS
MOJIEKYJI BEUIECTB, 0Opa30BaHHBIX pPa3HBIMU
BUJAMU XHUMHUYECKUX CBs3eil. PackpbiBaTh
CMBICJI IOHSATUMN: «HOHY, KKATHOHY», «AHHUOHY.

Merannuueckas CBSI3b

OOBsICHATh MeXaHM3M O00pa3oBaHUs MeTall-
Ju4yeckoi cBs3u. [IpuBoauTh mpuMepsl co-
€AMHEHUN C METAJUIMYECKOil cBA3bpr0. Ompe-
JIETATh BUJ XUMUYECKOW CBS3M B HEOPraHU-
YECKUX COCIMHECHMSIX.

BasieHTHOCTD U CTENEHD
OKHCJIEHUSA

PaCKpI)IBaTI) CMBICJI ITIOHATHUSA «BAJICHTHOCTB»,
HCIIOJIb3Ysl 3HAKOBYHO CHUCTCMbI XHUMHU. Pac-
KPBIBATb CMBICII IMOHATUA «CTCIICHL OKHUCIIC-
HUSA». OHpeI[eJ'ISITB CTCIICHb OKUCJICHUSA aTOMa
OJICMCHTA B COCAUMHCHUU. PazangaTte moHsATHS
«BAJICHTHOCTb» U KCTCIICHb OKHCIICHH .

TBep/pie BelecTBa

OnpenensiTh MOHATHE  «KpPUCTAIIMYECKas
pewmerkay. Kiaccupunuposars KpHCTalIu-
YECKHE PEUIeTKH MO TUHaMm. XapakTepuso-
BaTh 3aBUCHUMOCTb (PU3MUYECKUX CBOMCTB Be-
IIECTB OT THUMA KPUCTALUINYECKOM pPELIETKH.
HaGnronate JleMOHCTpUpYEMble MaTepHalbl.
Habmronate caMOCTOATENBHO MPOBOAUMBIE
OMBITHI ¥ OIUCBIBATEH UX C IIOMOILBIO POJHOTO
a3blKa M s3bIka xumMuu. CobmrogaTh mpaBuiia
0e3omacHOil paboOTHl MpU NPOBEIACHUU OIBI-
TOB.

[ToaroToBka K KOHTPOJb-
HOM paboTe Ne 4

OcCymIecTBISITh TO3HABATENBHYIO PEQIICKCHIO
B OTHOIIEHUH COOCTBEHHBIX IOCTH)KEHHU B
MpOILIeCCe pElIeHUs yUYeOHBIX U TIO3HABATEIb-
HBIX 3a/a4.

HToroBast KOHTpONIbHAS
paborta Ne 4

OcCymIecTBISITh TO3HABATENBHYIO PEQIICKCHIO
B OTHOIIEHUH COOCTBEHHBIX IOCTH)KEHHU B
MpOIIeCCe pelIeHus yueOHbIX U TO3HABATEIb-
HBIX 3a/a4.

IToBTOpEHUE MO TEME
"Ctpoenue atoma. Co-

OCYIJ_IGCTBJ'I}ITB IMMO3HABATCIIbHYTO pe(pnelccmo
B OTHOIIEHHU COOCTBEHHBIX )IOCTI/I)KGHI/Iﬁ B
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BpeMEeHHasi pOpMYITHUPOB-
Ka MePUOUIECKOT0 3aK0-
Ha"

MpoLecce pelIeHns y4eOHbIX U MO3HABaTENb-
HBIX 3a71a4.

[ToBTOpEHME MO TEME
"XumMuueckas CBs3b"

Ocy1ecTBISITh O3HABATENIbHYIO PEQIICKCHIO
B OTHOIICHHH COOCTBEHHBIX JOCTHXKEHUU B
MpoLIecCce pelleHrs y4eOHbIX U MO3HABATENb-
HBIX 3a/1a4.
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TemMaTnuyeckoe NJIAHNPOBaAHUE

9 KJIACC (2 4 B HeneJito, Bcero 68 u)

Ne | Paspen, koiunue- Tema Buapbl neTeJ IbHOCTH
n/n CTBO 4YaCOB
1 Crexnomerpusi. [ToBTOpenue u 0606mie- | Onucanue BEmecTB ¢ MOMOIIbI0 GopMyll, a pe-
KosmyecTBeHHBbIE | HUE IPOUJIEHHOIO MaTe- | aKIMil — C MOMOIIbIO YpaBHEHUHN
OTHOLICHUS B | puaia
2 xumun (10 ) Mous — eguHHUIA KO- Onpenensath paznuyusi MEXKIY MOHATHIMU
JINYECTBA BELIECTBA «Macca» M «KOJIMYEeCTBO BemlecTBay. Habio-
JIaTh J€MOHCTPUPYEMbIE MaTEpUaIbI
3 MounsipHast macca JleMOHCTpUpOBaTh IMOHMMAaHHUE B3aWMOCBS3U
MEXKJYy MAacCOM U KOJIMYECTBOM BeELIECTBA. BrbI-
YUCJISITh MOJIIPHYIO MAcCy BEIIECTB
4 Pacuetsl o ypaBHeHu- | [IpoBOAUTH CTEXHMOMETPUYECKHE PACUETHI 10
SIM peaKIil YPaBHEHUIO peakUuu. BBIYUCIATH KOJIMYECTBO
WM MacCy BeIIeCTBa IO KOJUYECTBY, Macce
peareHToB WM MPOAYKTOB peakuuu. Mcmnomnb-
30BaTh AJITOPUTMBI TIPU PEHICHUU 3a/1a4
5 Pewenue pacuetnbix 3a- | [IpoBOAUTh CTEXHMOMETPUYECKUE pPaACUEThl IO
Jay ypaBHEHUsM peakuui. Mcrnons3oBare airo-
PUTMBI IPU PEUICHUU 3a]a4
6 3akon ABoraapo. Mo- PackpeiBate cmbicn 3akoHa ABoraupo. Pac-
TSpHBINA 00BEM ra3oB KpBIBaTh CMBICH TOHATUS «MOJISIPHBIA 00BEM.
HabGnronaTe qeMoHCTpUpyeMble MaTepUaIbl
7 Pacuetsl no ypaBHeHu- | [IpoBoauTh pacueTbl C HCIOIB30BAHUEM Be-
SIM PEAKIUH C y9acTHEM | JIMYMHBI MOJISIPHOTO O0beMa rasza IMpu HOp-
ra3oB MaJbHBIX YCIOBUSX (H.y.). Beluucnars xonuye-
CTBO WJIM OOBEM BEILECTBa, IO KOJIUYECTBY,
00BEMY pEareHTOB WU MPOIYKTOB PEaKIIHHU.
BbIyuciasTe KOTUYECTBO MOJIEKYJ MO HM3BECT-
HOMY KOJHMYECTBY BellecTBa. lcnonb3oBaTh
QITOPUTMBI TIPU PEIICHUN 3a/1a4
8 Pemenue 3anau c uc- [IpoBOAUTH CTEXHMOMETPUYECKHUE PACUETHI II0
MOJIb30BaHUEM YpaBHE- | YpaBHEHUIO peakiuu. Vcmonb3oBaTe aaropur-
HUW peakiuii MBI IPY PEUICHUU 33]1a4
9 O6o061maroriee NoBTO- PackppiBaTh CMBICI OCHOBHOTO 3aKOHAa CTEXH-
penue o teme «Cre- omeTpun. [IpoBOIUTE  CTEXHOMETPUYECKHE
xuometpus. Konnye- pacyeTsl O ypaBHEHHUIO peakuuu. Mcmonb3o-
CTBEHHBIC OTHOIIEHUS B | BaTh AJITOPUTMBI TIpU penieHun 3anad. Ocy-
XUMUN» IIECTBIIATH MMO3HABATENBHYIO PEIIEKCHIO B OT-
HOIIICHUW COOCTBEHHBIX JIOCTHXKEHUU B TIPO-
1ecce pemieHus: y4eOHBIX M TIO03HABaTEIbHBIX
3a/1a4
10 Kp. Ne 1 OcCyIecTBIATh MO3HABATEIBHYIO PEIICKCHIO B
OTHOIIIEHWH COOCTBEHHBIX JOCTHIKEHUU B TIPO-
[[ecce pelIeHUs y4eOHBIX U TO3HaBaTelbHBIX
3a/1a4
11 | Xumunueckasi pe- | DIEKTPOJIUTHI U He- KrnaccudunupoBars BelecTBa 1mo 31eKTPOIpo-

akmms (17 u)

BJIEKTPOIUTHI. DIIEKTPO-
JUTUYECKASI TUCCOIMA-
s

BOJIHOCTH. PacKkpbIBaTh  CMBICI  TOHSTHUU:
«HOH», «KAaTHOH», «AHHUOHY», (BJIEKTPOIUTHI»,
CHEDJIEKTPOIUTHI», «IIEKTPOJUTHYECKAs JHC-
couuanus». PacKpbIBaTh CMBICH TEOPUU BJIEK-
TpoJuTHYeCKOH  aucconuanuu. OOBICHATH
CYIIHOCTh MpoIllecca 3JIEKTPOJIUTHUYECKON JIHcC-
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conumanmu. Habmromate JOeMOHCTpHpyEeMbIe U
CaMOCTOSITENILHO MPOBOJMMBIE OMBITHL. JlenaTth
BBIBOJIBI IO PE3YJIbTaTaM MPOBEICHHBIX XUMHU-
geckux onbIToB. CoOmromars mpaBmia 06e3-
OIacHOM pabOThI IPH MPOBEJICHUU OIIBITOB

13

Jluccoumarus KUcior,
OCHOBaHUH U COJIEN

CocTaBiATh ypaBHEGHHsI DJICKTPOJIUTHUYCCKOM
IHACCOIMAIMHA KHUCIIOT, mienodeii, coiel. O0b-
SICHSTh CYIITHOCTh IIpoIlecca AJICKTPOJIUTHYC-
CKOM Jucconyanuu

14

CuibHEbIE U ci1a0ble
AIEKTPOJIUTHI

PackpbiBaTh CMBICT MOHSTUN: «CUJIBHBIN AJI€K-
TPOJUTY, «CIAOBIA STCKTPOIHT.

15

KucnorHocTs cpensl.
Bonoponnelii mokasza-
TeNb

HccnenoBanue cBONCTB PacTBOPOB AJIEKTPOJIU-
ToB. Habmogare NeMOHCTpUpyeMble M CaMo-
CTOATEIBHO MPOBOAUMBIE OMbITHL. ONHCHIBATH
OMBITHI C MOMOIIBIO POAHOTO SI3bIKA U SI3bIKA
xuMuH. JlenaTth BBIBOJIBI MO pe3ysbTaTraM Ipo-
BEJICHHBIX XHMHYECKUX OMbITOB. CoONroaarh
npaBuiia 0e30MacHON paboThl MPU MPOBEACHUU
OTIBITOB

16

Peakmun nonHoro o0-
MEHA U YCIIOBUSI X
MPOTEKAHUS

OOBACHATH CYIIHOCTh pEaKIUii HOHHOTO 0OMe-
Ha. COCTaBJIATH MOJIHBIE U COKPAIICHHBIE HOH-
HbIE YpaBHEHUS peakiuu oomeHa. OrnpenensiTh
BO3MOKHOCTh TPOTEKAHUSI PEAKUUid HOHHOTO
oOMeHa. HaOmrogath caMOCTOATEIBHO IMPOBO-
JTUMBIE OMBITHI. ONMHUCHIBATH OMBITHI C TOMOIIBIO
POIIHOTO SA3bIKA U SI3bIKAa XUMUU. [lenaTh BBIBO-
JIbI TIO pe3yibTaTaM MPOBEACHHBIX XUMUYECKUX
onbiToB. CobOmogaTh mpaBuiia 0e30macHON pa-
OOTHI IPH MPOBEJICHUU OIBITOB

17

Pewenne 3anad Ha co-
CTaBJICHUE NOHHBIX
YPaBHEHUH peakLuuin

OOBACHATH CYIIHOCTh PEaKIuii HOHHOTO O0Me-
Ha. COCTaBJIATH MOJHBIC U COKpAIlEHHBIC HOH-
HbIC ypaBHEHHUs peakuuu ooMmeHa. Onpenensrhb
BO3MOXHOCTH HpOTCKaHI/Iﬂ peaKHI/H\/JI HMOHHOTO
obOMeHa

18

CBoiicTBa BaKHEHUIIINX
KJIACCOB HEOpraHuye-
CKHMX COEJIMHEHUH B
CBETE TEOPUHU BJIEKTPO-
JIMTHYCCKOM AUCCOIHA-
LUK

XapakTepru3oBaTh CBONMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAUHEHUN C IMO3ULUN Te-
OpHH 3JIEKTPOJIUTUYECKON AUCCOLMALINHI

19

[Ip.p. Ne 1. Dkcnepu-
MEHTAaJIbHOE PEIlIECHUE
3aJ1a4 1Mo TeMe  «IJIeK-
TPOJIUTUYECKAS TUCCO-
LIV ALK

HccnenoBanue CBOMCTB PaCTBOPOB 3JIEKTPOIIH-
ToB. HabmoaTe caMocTOATEIbHO MPOBOIUMBIE
onbITEl. OTIMCBIBATH OMNBITHI C IMOMOIIIBKO POA-
HOTO SI3bIKA U S3bIKa XUMHHU. JlenaTh BBIBOJIBI
o pe3yjiabTaTaM MPOBEACHHBIX XHUMHWYCCKUX
omnbiToB. Cobmtonate npaBuia 6e30macHoi pa-
OOTBI TP MPOBEJICHNH OTIBITOB

20

OkucneHue u BoccTa-
HOBJICHHUEC

PackpbIBaTh CMBICI TOHSATHH: «OKUCIUTENbY,
«BOCCTAaHOBHTENbY», «OKHCICHHE», «BOCCTa-
HOBJIEHHE». OIpenensaTb OKHUCIUTENb U BOC-
cTaHoBUTENb. HabmonaTh IeMOHCTpHpyeMbIe
OTBITHl M ONMCHIBATh UX C MOMOLIBIO POJHOIO
A3bIKA U sI3bIKa XUMUU. [lenaTs BBIBOJBI IO pe-
3yJIbTaTaM MPOBEACHHBIX XUMHUECKUX OIBITOB

CocraBiieHue ypaBHe-

XapaKTepmoBaTL OKHCIINTCIBHO-BOCCTAaHOBH-
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HUH OKUCIHUTEILHO-
BOCCTAHOBUTCIILHBIX
peakuuii

TEJIbHBIE PEAKIIMM KaK MPOIIECC MePEeHOca IICK-
TPOHOB OT BOCCTAHOBUTENS K okucauTento. Co-
CTaBIIATh ypaBHEHUS OKHCIIUTEIBLHO-
BOCCTAaHOBUTEJIbHBIX peakuui. PaccraBiars
KO2(pPUIIMEHTHI B YPaBHEHUSX OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKUUA METOJOM 3JJIEK-
TpoHHOTrO Oananca. HaGmomaTe caMoCTOSTEINb-
HO MPOBOJUMBIE ONBITHL. ONMHUCHIBATH OMBITHI C
TMOMOIIBIO POJIHOTO SI3bIKA M SI3bIKA XUMUH

21 XUMUYECKUE UCTOYHU- | JIeMOHCTpUPOBAThH MpPENCTaBICHHE O XHUMHYE-
KM TOKA. DJIEKTPOXUMH- | CKUX HCTOYHHUKAX ToKa. OOBSACHATH NPUHIMII
YeCKUH psJl HanpsKe- paboTbl TanpBaHMYecKoro aneMeHta. Como-
HUI MeTaJIJIOB CTaBIATh METAUIBI 10 XMMHUYECKOM  aK-
TUBHOCTH, MCIIOJIB3YSI JIEKTPOXUMUYECKUNA Psifl
HanpsHKeHUH METalIoB.
22 DneKkTpoau3 XapakTepu3oBaTh IPOLECCHl, MPOTEKAOIUX
IpH  DJIEKTPOJIM3E PACIUIABOB U  PaCTBOPOB.
Habmonate  1eMOHCTpUpyeMble OTIBITHI.
Habmrogate XuMUYecKHe peakiuu U OIHCHI-
BaTh UX C MOMOUIbIO POJHOIO sI3bIKA M S3bIKA
XuUMHUU. JlenaTh BBIBOJIBI 1O PE3yJIbTaTaM IPO-
BEJICHHBIX XUMHUYECKUX OIBITOB
23 O6o06m1aromee MoBTO- OnwuceBaTh U aHATU3UPOBATH OKUCIUTEIBHO-
penue 1o Teme «OKHC- | BOCCTAHOBUTEINIbHBIE PEAKLIUU
JTUTEIHHO-
BOCCTAHOBUTEJIbHBIE
PEaKIIm»
24 TennoBbie 3¢ exThl Xu- | PackppIBaTh CMBICH TOHATHS «TEIUIOBOWH 3(-
MHUYECKUX pEeaKIui ekt peakuumy». KiaccupunmpoBars peaxnun
no TterioBoMy 3¢ ¢dekry. Habmonars nemoH-
CTpupyeMble OombIThl. Habmonare XuMudeckue
PEaKIMM U OMMCHIBATh UX C IIOMOLIBIO POJHOTO
SI3bIKA M SI3bIKA XUMHH. J[enaTh BBIBOJIBI TIO pe-
3yJIbTaTaM NPOBEJIEHHBIX XUMHUYECKUX OIBITOB
25 Ckopoctb xumuueckux | Ha3piBath (pakTOphl, BIMSIONIME HAa CKOPOCTb
peakuui XUMHUYEeCKON peakiuu. OnpeaensiTb CrHocoObl
yBenuyeHus: (yMEHBIIIEHUSI) CKOPOCTH XUMUYE-
ckoil peakuuu. HabGnronaTe neMoHCTpUpyeMble
U CaMOCTOATENBHO TPOBOJMMEIE  OIIBITHI.
HaGmtogate XuMuYeckue peakiuu U ONHCHI-
BaTh MX C TIOMOIIBIO POJHOTO SI3bIKA W SI3BIKA
XUMHUU. JlenaTth BBIBOJBI 1O pe3yibTaTaM Mpo-
BEJICHHBIX XUMHYECKUX OITBITOB
26 Knaccudukanus xu- KnaccuunupoBaTh XMMHUYECKHE PEAKIHUU IO
MHUYECKUX PEeaKIHi pa3IMYHBIM MPU3HAKAM
27 K.p. Ne 2 OcCyIecTBIATh MO3HABATEIBHYIO PEIIEKCHIO B
OTHOIIEHUH COOCTBEHHBIX JTOCTH)KEHUH B TPO-
1ecce pemeHust y4eOHBIX M I03HaBaTeIbHBIX
3a1ad
28 | HemeTtasibl OOm1ast xapakTepucTHKa | XapakTepu30BaTh XHMHUYECKUE DJIEMEHTHI-He-
(22 4) HEMETaJIOB METAaJUTBI TI0 UX TMOJIoKeHuIo B [leproandeckoit

cucreMe Xxumuueckux snemeHTtoB . M. Men-
JeneeBa. XapakTepru30BaTh B3aUMOCBS3b MEXK-
Jy COCTaBOM, CTPOCHHEM U CBOMCTBAMHU HEME-
tayuioB. HabGmonate neMoOHCTpUpyeMbIe MaTe-
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puajibl U OIMUCBIBATH MX C IMOMOIIBIO POAHOTIO
A3bIKA U A3bIKa XUMHH. I[CHaTB BBIBOJBI IO pC-
3yJbTaTaM IMMPOBCACHHBIX XUMHUYCCKUX OIBITOB

30

Xiop

XapakTepu30BaTh B3aWMOCBSI3b MEXKIYy OJICK-
TPOHHBIM CTPOCHHEM aTOMa, CTPOSHHEM MOJie-
Kyl ¥ CBOMCTBaMU XJiopa. XapakTepH30BaTh
COCTaB, CTPOCHHE, BAXKHEUIINE (U3MYCCKUEC H
XMMHYECKHE CBOWCTBA XJOpa. XapakTepH3o-
BaTh IPOMBIIUICHHBIC H J1A00PaTOPHbIE CIIOCO-
OBl TIOJTydeHHs XJIopa U €ro paclpocTpaHEH-
HOCTh B mpupoje. COnoCTaBIsITh XUMUYECKHE
CBOWCTBA XJIOpa ¢ 00JaCTSIMHU €ro NPUMEHEHHUS.
HaOmonaTe ~ J€MOHCTpUpYEMbIE  OIBITHL
Habnrogate XMMUYeCKHE pEaKIH U OIHCHI-
BaTh MX C MOMOILIBIO POJHOTO SI3bIKA U S3bIKA
XUMHH. [[enaTh BBIBOJIBI M0 pe3ysibTaTaM Ipo-
BEJICHHBIX XUMHYECKHX OIBITOB

31

XJI0pOBOAOPOJT U COJISI-
Hasl KUCJI0Ta

XapakTepu3oBaTh COCTaB, CTPOCHHUE, BaKHEM-
mue (U3MYECKUe M XHUMHYECKHE CBOMCTBA
XJIOpPOBOJIOpPO/Ia. XapaKTepU30BaTh IMPOMBIII-
JICHHBIC W JTAOOPATOPHBIE CIIOCOOBI MOYICHUS
XJIOpOBOJIOpO1a. XapaKTepru30BaTh BaKHEUIIINE
(u3HUYeCKre U XUMHUYECKHE CBOWCTBA COJITHOMN
KHCIOTEI U €€ cosieii. ConmocTaBIsITh CBOMCTBA
COJITHOM KHCJIOTHI C 00JacTSIMM IPUMEHEHUS.
HaGmronate aeMoOHCTpUpyeMble U CaMOCTOS-
TEJIbHO MPOBOAUMBIE ONBITHL. [IpoBOIUTH peak-
MM, MMOJATBEPKIAIONIME KaYeCTBEHHbBI COCTaB
COJITHOU KHCJIOTHI U €€ conell. HaOmronate Xu-
MHYECKHE PEAKIMU M OMUCHIBATH UX C MOMO-
LB POJHOIO S3bIKa U A3bIKA XUMHH. Jlemarhb
BBIBOJIBI IO PE3YyJIbTaTaM MPOBEIACHHBIX XUMU-
geckux onbIToB. CoOmromare mpaBuia 0e3-
OIACHOI pabOThI IPU MPOBEJACHUHU ONBITOB

32

T"anorensl

XapakTepr30oBaTh B3aUMOCBSI3b MEXIY 3JIEK-
TPOHHBIM CTPOEHUEM AaTOMOB M CBOICTBaMU
rajioreHoB. O000maTe 3HaHUA, (QopMyIHUpO-
BaTh BBIBOJIOB O 3aKOHOMEPHOCTSX M3MEHEHHU
CBOMCTB HeMeTauioB B rpymmax I[lepuoanue-
CKOM CHUCTEMBI XUMUYECKUX 31eMeHToB [[. .
MenneneeBa. HaGmogaTh XUMHUYECKHE peak-
UMM W ONHUCHIBaTh HMX C MOMOUIBIO POJIHOTO
SI3bIKA U SI3bIKA XUMUU. JenaTh BBIBOJABI IO pe-
3yJbTaTaM MPOBEIEHHBIX XUMUYECKUX OIMBITOB.
Cobnronate mpaBuiia 6e30macHoi paboThl mpu
MIPOBEICHUU OIIHITOB

Cepa u ee coeTMHEHUS

XapakTepu3oBaTh B3aHUMOCBS3b MEXKIY JJIEK-
TPOHHBIM CTPOCHHUEM aTOMA, CTPOCHUEM MOJIE-
Kyl ¥ CBOHCTBaMH cepbl. XapaKTepH30BaTh
Ba)XKHEHIIME (PU3MUECKUEe U XMMUYECKHE CBOM-
CTBa cepbl. XapaKTEPU30BATh HaXOXKICHUE Ce-
pel B mpupoge. CoIocTaBiIsATh XUMHYECKHE
CBOICTBa cepbl C 00JacTAMU MpUMeHeHus. Xa-
paKTepu30BaTh MOJNy4YeHUE, BakHeimue (puzn-
YECKUE M XUMUYECKHE CBOMCTBA CEPOBOIOPOAA,
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CEPOBOJIOPOTHON KHCIIOTHI, CYIb(UIOB. Xa-
pakTepu30BaTh MOMydeHUE, BaxkHeumue Gpusu-
YecKHue M XMMHYECKHE CBOMICTBa OKCHIA Cepbl
(IV), cepHUCTON  KHUCIOTBI, CYyJb(MHUTOB.
Habumoate peakiuu, moATBep KIaolue Kaye-
CTBEHHBIH  COCTaB  Pa3JIMYHBIX  BEIIECTB.
Ha6monate JEMOHCTPUPYEMbIE OTIBITHI.
HaGmroate XMMHYECKHUE pPEAKIMH U OIHCHI-
BaTh UX C MOMOIIBIO POJIHOTO SI3bIKA U SI3bIKA
XUMUU. JlenaTh BBIBOJBI MO PE3yJibTaTaM Mpo-
BEJICHHBIX XUMUYECKUX OMBITOB

34

CepHas kuciora

XapakTepu3oBarh MOJTy4YeHHUE, BaKHEWINEe Hu-
3UYECKME W XUMHUYECKHE CBOWCTBA CEPHOMU
KUCJIOThI. PaznuyaTe OKUCIUTENIBHBIE CBOMCTBA
pa30aBJICHHOW M KOHIIEHTPUPOBAHHOW CEpPHOM
KUCIOTHl. OlEHUBATHh BIUSHUE XUMHUYECKOIO
3arpsi3HEHUS] OKPYKAIOIIEW Cpeibl HA OPraHU3M
yenoBeka. HaOmromaTe neMoOHCTpUpyeMblE U
CaMOCTOATEJIbHO MPOBOAUMBIE OMNbITHI. [IpoBo-
JTUTh PEaKlUU, MOATBEP)KIAIONINE KaueCTBEH-
HBI COCTaB CEpHOW KHUCIOTHI U CYJIb(aTOB.
HaGmrogaTte XuMUYecKHe peakuuu U OMUCHI-
BAaThb UX C MOMOIIBIO POJHOIO S3bIKA M SI3bIKA
XUMUU. JlenaTh BBIBOJBI MO pe3ysibTaTam Ipo-
BEJICHHBIX XHMHUYECKUX OmbIToB. CoOmonaTh
npaBwia 0€30MacHOi paboThl PU NPOBEACHUU
OIBITOB

35

A30T

XapakTepu3oBaTh MOJTyYeHHE, BaKHEHIHE (Pu-
3M4ECKUE U XMMHUYECKUE CBOMCTBA a3ora. Xa-
paKTepHU30BaTh B3aUMOCBS3b MEXAY JJIEKTPOH-
HBIM CTPOEHHEM aTOMa, CTPOEHUEM MOJIEKYIN U
cBoiicTBaMM a3oTa. CoOMNOCTaBIATH CBOWMCTBA
a3oTa ¢ 00JacTIMU IPUMEHEHUS

36

AMMuak

XapakTepu3oBaTh COCTaB, CTPOCHHE, Ba)KHEH-
e pU3nYecKkue U XMMHUYECKUe CBOMCTBA aMm-
Mmuaka. CornocTaBisTh CBOMCTBA aMMHaKa ¢ 00-
nacTsMu npumeHeHus. [IpoBoauth peaxium,
MIOATBEPKNAIOIIME KAYECTBEHHBIN COCTaB pas3-
JTUYHBIX BenlecTB. HabmionaTe neMoHcTpupye-
MBIE M CaMOCTOSITEJIBHO IPOBOJUMBIE OIIBITHI.
Habmonate XMMHMUYECKHE pEakIMM U OIHUCHI-
BaTh UX C IOMOIIBIO POJHOIO SI3bIKa M S3bIKA
XUMHHU. JlenaTh BBIBOJBI MO pe3ysbTaraM Ipo-
BEJICHHBIX XMMHYECKUX ombIToB. CoOnronarh
npaBuia 6e30macHOl paboThl IpU MPOBEIECHUH
OTIBITOB

[Ip.p. Ne 2. «Ilomyuenne
aMMHaKa 1 U3y4yeHue
€ro CBOMCTB»

[TpoBOIUTH OMBITEI TIO TOJYYCHHIO, COOHMpa-
HUIO M U3YYEHUIO0 XUMHUYECKUX CBOICTB aMMHU-
aka. Pacmo3HaBaTh OMBITHBIM TyTEM Ta3000-
pasHblii amMMuak. HaGmonate XxuMudeckue pe-
aKIUM W OINHMCHIBATH MX C IOMOMIBIO POTHOTO
A3bIKA M S3bIKA XUMHHU. J[enaTh BBIBOJIBI IO pe-
3yJIbTaTaM TPOBEICHHBIX XUMHUYECKUX OIBITOB.
Cobnronate mpaBuiia 6e30macHoi paboThl mpu
MTPOBE/ICHUH OTBITOB
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38

A30THAsS KHUCIIOTA

XapakTepru3oBaTh COCTaB, CTPOCHHE, TOJyde-
HUE, BaXXHEUITUE (PU3NYECKHE U XUMHYECKHE
CBOMCTBA a30THOM KHUCJIOTHI. XapaKTEpPU30BaTh
B3aMMOCBSA3b MEXKIY COCTaBOM, CTPOCHUEM U
CBOMCTBAaMM a30THOM KHCJIOTHI. COIOCTaBIATH
CBOMCTBA a30THOM KUCIOTHI ¢ OOJACTSIMU TIPH-
MeHeHus. HaOmronaThe peakiuu, MOITBEpXkia-
IOIIME KAaYeCTBEHHBIM COCTAaB pPAa3JUYHBIX Be-
mecTB. HabGmonate 1eMOHCTPUPYEMBIE OIIBITHI.
HaGmronate XMMHYECKHUE pPEAKIHH U OIHCHI-
BaTh MX C TMOMOIIBIO POJHOTO S3bIKA M SI3bIKA
XuUMUU. JlenaTh BBIBOJBI MO PE3yJibTaTaM Mpo-
BEJCHHBLIX XUMHUYECKHX OIBITOB

39

dochop

XapaxkTepu30BaTh CTPOCHUE TPOCTHIX BELICCTB,
HOJy4eHUE, BaKHEWIINEe (PU3MYSCKUE W XHMHU-
yeckue cBoMcTBa (ocdopa. XapakTepu3oBarb
B3aHMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM U
CBOMCTBaMH IMPOCTBIX BCHICCTB, O6pa30BaHHI)IX
aromamu (ocopa. ComocTaBisiTh CBOWCTBA
dochopa ¢ obnacramu npumerenus. Habiro-
IaTh JEMOHCTpUpyeMble ombIThl. Habmomatsh
XUMHUYCCKUEC PCAKIIMKU U OIIMCBbIBATHL HUX C II10-
MOIIBIO POJHOTO sI3bIKa M sI3bIKa XUMHH. [le-
JIaTb BBIBOJBI IO PE3yJibTaTaM IIPOBCACHHBIX
XMMHYECKHUX OIBITOB

40

dochopHas kucioTa

XapakTepu3oBaTh COCTaB, CTPOCHHUE, IOJIyue-
HUe, BakHeWMe (U3NYecKue M XHUMHUYECKHE
cBoiicTBa (ochopHOI KUCIOTHI. XapaKTepu30-
BaTh B3aMMOCBSI3b MEXJ1Yy COCTaBOM, CTPOEHH-
eM U cBoiicTBamu (ocopHoit kuciaotel. Comno-
CTaBIATh CBOHCTBa (OCHOPHOW KHCIOTHI H
(docharos ¢ 00IaCTIMU IPUMEHEHHS.

41

Yraepon

CpaBHHBaThH CTpOeHHUE, PUMUECKUE U XUMUYE-
CKHe CBOWCTBa anmasza u rpaduta. XapakTepu-
30BaTh 3aBUCHUMOCTh (PU3UYECKUX CBOWCTB Be-
LIECTB OT THUIA KPUCTAUIMYECKOM PELIETKH.
XapakTepu3oBaTh B3aUMOCBSI3b MEXKAY DJIEK-
TPOHHBIM CTPOEHUEM aTOMa U CBOWCTBAMH yT-
nepoaa. ComocTaBisTh CBOICTBa yrieponaa c
obnactamu mpuMeHeHus. HabmiomaTe geMOH-
CTpUpyeMble MaTepuanbl. [lenarh BBIBOIBI IO
pe3ynbTataM HaOJIIOJACHHUN JEMOHCTPHPYEMBIX
MaTepuajioB

42

Yromub

ComnocTaBnsTh CBOHCTBa yriepoja ¢ o0iacTs-
MH TIpUMEHEHUs. [[eMOHCTpHpOBaTh MOHHMMa-
HUE MPHUHLHUNA JeHCTBUS YTOJBHOTO (UIbTpA.
OneHnBaTh BIMSHUE XHMHYECKOTO 3arpsi3He-
HHUsl OKPYXKAIOLEH Cpelibl HA OPraHU3M YesloBe-
ka. HaOmromath neMOHCTpUpYEMBbIE OIBITHI U
OIKUCBIBATh UX C IOMOIIBIO POJHOTO s3bIKA U
A3bIKa XUMUU. JlenaTs BBIBOJBI IO pe3yJIbTaTaM
IIPOBEACHHBIX XMMUYECKUX OIBITOB

VYrapHblii U yTIEKHACIBII
rasbl

XapakTepu30BaTh COCTaB, CTPOCHHE, MOJyde-
HUE, BaXHEUINe (PU3NYECKHEe U XUMHYECKHE
cBoiicTBa okcua yriuepona (Il) m okcuna yrie-
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pomxa (IV). ComocTaBnsiTh CBOHCTBAa OKCHJIA YT-
nepona (Il) u okcuma yrimepona (IV) ¢ obna-
cTsMHu npuMeHeHus. OleHuBaTh BIUSHHE XH-
MUYECKOTO 3arpsi3HEHUs OKPYKAIOIIEH Cpeibl
Ha OpraHu3M uesoBeka. [ pamoTHO oOpamniarbes
C BEILIECTBAMH B NOBCEITHEBHOM KU3HU

44

IIp.p. Ne 3. «Ilonyuenue
YIJIEKHUCIIOro Ta3a u
U3yYEHHE €ro CBOMCTBY

[IpoBOAUTH ONBITHI IO MOJIyYEHHUIO, coOupa-
HUIO U M3YYEHUIO XUMHUYECKHUX CBOWCTB yrIJie-
KHCIIOro rasza. Pacro3HaBaTh OIBITHBIM IyTEM
yIICKUCHBIN ra3. HabmonaTte caMoCTOSTeThHO
MIPOBOJIMMBIE OTBITHI U OMHUCHIBATH UX C MOMO-
IOBKO POAHOI'0 A3bIKA U A3bIKaA XMMHUH. HeHaTb
BBIBOJIBI IO PE3yJbTaTaM MPOBEICHHBIX XUMHU-
geckux onbIToB. CoOmromare mpaBmiia 0e3-
OIACHOI pabOThI IPU MPOBEACHUHN OTIBITOB

45

VronpHas KHCI0TA U €€
COJIN

XapakTepu30BaTh BaKHEHIIHME (HU3HYECKHE U
XUMHUYECKHE CBOWCTBA yrojbHOM kuciaotsl. Co-
MOCTAaBJIATh CBOMCTBA YrOJILHOM KHCIOTHI M €€
cojieil ¢ obmactsmMu npuMeHeHus. lIpoBoauTsb
peaKiu, MOATBEPIKAAIONINEC KAYeCTBCHHBIH
cocraB kapOonatoB. HaOmiomate camocTos-
TEJILHO TIPOBOJIMMBIC OIBITHI M OMUCHIBAThH UX C
IIOMOIIBIO POAHOI'O A3BIKA U A3bIKA XUMHWH. I[e-
JaTh BBIBOJBI 10 pe3yJbTaTaM MPOBEICHHBIX
XUMHAYEeCKHX onbiToB. CoOmonaTh MpaBuia
0e30macHoil paboTHI P MMPOBEACHUH OIBITOB

46

Kpyrosopor yriepoaa B
pupoJie

JleMOHCTpUpOBaTh MOHHMAaHUE 3aKOHOMEPHO-
CTEH KpYroBOpOTa 3JIEMEHTOB B IPHUPOAE Ha
npumepe yriaepoaa. OlLieHMBAaTh BIMSHUE XU-
MUYECKOTO 3arpsi3HEHUs] OKPY)KAIOIIEH Cpelbl
Ha OPraHU3M YeJIOBeKa

47

Kpemnuii u ero coenu-
HCHUA

XapakTepu3oBaTb B3aUMOCBSA3b MEXAY DJIEK-
TPOHHBIM CTPOCHHMEM aTOMa M CBOWCTBaMU
KpeMHHs. XapaKTepu30BaTb COCTaB, IIOJIyde-
HUE, BaKHEWIIMe (PU3NUECKHEe U XMUMHUYECKHE
coiictBa okcuma kpemuus (IV), kpemHHeBO#H
KHCIIOTBI M cuiaukaToB. COINOCTaBIATH CBOM-
CTBa KPEMHHMSI U €r0 COeTUHEHUH ¢ 00IacTIMu
npuMeHeHus. HabmonaTe IeMOHCTpUpyeMble
OIBITHl U ONMCBIBATH UX C MOMOIIBIO POJHOIO
SI3bIKA U SI3bIKA XUMUU. J[enaTe BBIBOABI IO pe-
3y/lbTaTaM IPOBEJEHHBIX XUMUYECKUX OIBITOB

48

[Ip.p. Ne 4. Dxcnepu-
MEHTaJIbHOE PEeIlIECHUE
3ama4d o teme «Heme-
TaJaby

[IpoBoauTh peakinu, MOATBEPKIAIONINE Kade-
CTBEHHBI  COCTaB  pa3JIMYHBIX  BELIECTB.
Habmronate  camMoCTOSITENIBHO — MPOBOJIMMBIE
ombIThl. Habnrogarh XUMHYECKHE pPEaKIUH U
OTHMCHIBAaTh WX C MOMOIIBIO POTHOTO SI3BIKA U
sI3bIKa XUMUU. [lenaTh BBIBOJBI IO pe3yJibTaTam
MPOBEACHHBIX XUMHUYECKUX OMNBITOB. Co0It0-
naTh mpaBuia 0e3omacHoi paboThl MPH MPOBe-
JICHUH OTIBITOB

Oo6o0uiaromuii ypox mno
TeMe «Hemeraiie)

OO6o00mary 3HaHUS U JA€iaTh BBIBOJBI O 3aKO-
HOMEPHOCTSIX U3MEHEHHUSI CBOICTB HEMETAJIOB
B MOArpyINInax U Majiblx nepuonaax. OcymiecTs-
JISITh TIO3HABATENIbHYIO pedIeKCHI0 B OTHOLIE-

41



49

HUU COOCTBEHHBIX ,Z[OCTI/I)KGHI/If/'I B IIpomecce
PCIICHUA y‘-IeGHBIX U ITO3HABATCJIbHBIX 3aJa4

K.p. Ne 3

Ocy1iecTBIATh O3HABATENBHYIO pe(IIEKCHIO B
OTHOIIEHUH COOCTBEHHBIX JIOCTH)KEHUH B IPO-
[ecce pemeHust Y4eOHBIX M I03HaBaTEIbHBIX
3a71a4

50

o1

52

53

54

MeTtasisi (9 1)

OOm1ast xapaKTepUCTHKA
AJIEMEHTOB-METaJIOB.

O0600mare 3HaHUS U OEIaTh BBIBOALI O 3aKO-
HOMEPHOCTSIX M3MEHCHHs CBOMCTB META/IOB B
MOJArpyInax M MajibiX nepuojax. HaOmromaTh
JEMOHCTPHPYEMbIE MaTEpHallbl M OIKMCHIBATH
HX C TIOMOIIBIO POJIHOTO SI3bIKA U SI3bIKA XHUMUH.
Jlenath BBIBOJIBI 110 PE3YJIbTaTaM IPOBEICHHBIX
XUMHYECKHUX OIBITOB

HpOCTBIe BCIIECTBA —
MCETAJlJIbI.

XapakTepru30BaTh B3aUMOCBSI3b MEXIY 3JICK-
TPOHHBIM CTPOCHHEM aTOMOB, CTPOSCHUEM KpH-
CTAJUIMYECKON PEIICeTKH U CBOMCTBAMU METalI-
n0B. ComocTaBIsATh U AaHATM3UPOBATH CBOWCTBA
pa3auYHbIX MeTauioB. HaOmromath J1eMOH-
CTpPUPYEMBbIE H CaMOCTOSATEIHHO IMPOBOIMMBIC
onbIThl. HaOirogarh XMMHUYECKHE pEaKIMH M
OIHMCHIBATh UX C IOMOIIBI0 POJHOTO SI3BIKA U
sI3bIKa XMMHUU. J]enaTh BBIBOBI 0 PE3yJIbTaTam
MPOBEACHHBIX XUMUYECKUX OMNBITOB. Co0It0-
JaTh MpaBuja 0e30macHoO pabOThI MPH MPOBE-
IIEHUH OIIBITOB

[TosryueHne meTamos.
[IpuMeHeHne MeTaioB
B TEXHHUKE.

XapakTepu30BaTh Pa3IMYHbIE METOJIbI MOIyYe-
Husg MetaiuioB. COIOCTaBIsAThL CBOMCTBA METall-
JIOB C WX NpuMeHeHWeM. HaOmronmath 1eMoH-
CTpUpPYEMBbIE MAaTEPHAIIBI U OIBITHI, OMUCHIBATH
HX C IOMOIIBIO POJAHOTO SI3bIKA U SI3bIKA XUMUHU.
Jlenath BBIBOABI 1O pe3yJibTaTaM MPOBEIEHHBIX
XHMHYECKHX OIBITOB

II{enouHbIe METAIIIBI

O000111aTh> 3HAHUS W J€JIaTh BBLIBOJBI O 3aKO-
HOMEPHOCTSIX M3MEHEHUS CBOWCTB WIEJIOYHBIX
METAIJIOB B MOArpymne. XapakTepus3oBaTh
BaXKHEHIIME (PU3MUECKUEe U XMMUYECKHE CBOM-
CTBa HATpus. XapaKTepHU30BaTh B3aUMOCBS3b
MEXIY OJJIEKTPOHHBIM CTPOCHHMEM aroMa u
cBoiictBamu Hatpusi. CoNoOCTaBiATh CBOMCTBA
HaTpus ¢ 00JacTIMU MPUMEHEHHsI. XapaKTepu-
30BaTh MOJIydy€HUE, NMPUMEHEHHE, BaKHEHIlne
¢usnyeckue U XMMHUYECKHE CBOMCTBA T'MJIPOK-
cuga Hatpusa. HaGmromate peakumu, MOATBEP-
KJAIOIINE  KAYECTBEHHBIH  COCTAaB  COJIEd
Hatpus. HaOnrogath neMOHCTpupyemble U ca-
MOCTOSITEIBHO TPOBOANMBIE ONBITEL. Halumro-
JaTh XMMHYECKHE PEaKIMU U OMHCHIBATh HX C
ITOMOLIBIO POJHOTO fA3BIKA U sA3bIKAa XUMHUU. [le-
JaTh BBIBOJIBI MO pe3yjibTaTaM MPOBEACHHBIX
XUMHAYecKHX onbiToB. CoOmonaTh MpaBuia
0e301acHoi paboThI IPHU MPOBEIEHUH OIBITOB

Kanenuit

O06006mmare 3HaHWS W JeTaTh BBIBOJBI O 3aKO-
HOMEpPHOCTSIX ~ M3MEHEHUsI  CBOMCTB  IIle-
JIOYHO3EMENIBHBIX METAJUIOB B MOATpYyNIE. Xa-
paKkTepru30BaTh BAKHEHIINE (PU3NUECKHE U XU-
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MHYECKHE CBOMCTBA KaJbIMA. XapaKTepHU30-
BaTh B3aUMOCBS3b MEX]Y 3JEKTPOHHBIM CTPO-
€HHEeM aTtoMa M cBoHcTBaMu Kanblvg. Corro-
CTaBJIATH CBOMCTBA KaJILIUSA U €TI0 COCAUHCHUI
¢ obmacTsiMu TpUMEHEHHS. XapaKTepHU30BaTh
MoJIy4eHue, TPUMEHECHHE, BaKHEHIE Qu3nde-
CKME€ W XHUMHYECKHE CBOMCTBa THIPOKCH]IA
Kanelus. HaOnromate peakmwu, TOATBEPKIA-
JOIIME KadyeCTBECHHBIA COCTAaB COJICH KallbIIMA.
HaGmronate 1eMOHCTPUpPYEMBIC ONBITHI U OTTH-
ChIBaTh MX C TOMOIIBIO POJHOTO SI3bIKA U SA3bIKA
XUMUU. JlenaTh BBIBOJBI MO PE3yJibTaTaM Mpo-
BEJICHHBIX XUMHYECKHUX OITLITOB

56

AroMuHUNA

XapakTepu3oBaTh HAXOXJIEHUE B MPUPOJE,
BaKHEHIINE (U3NYECKUE U XUMUYECKHE CBOM-
CTBa QJIIOMUHHUS. XapaKTepu3oBaTh B3aUMO-
CBSI3b MEXAY DJIEKTPOHHBIM CTPOCHHEM aToMa
U cBoiictBamMu amtoMuHMs. CoOMOCTaBIATH
CBOMCTBa ATIOMHUHHUS U €r0 COCAUHEHUU C 00-
JacTSIMU TPUMEHEHHUs. XapaKTepu3oBaTh IIO-
JTy4yeHue, MpPUMEHEHUe, BakHeuine Qusnye-
CKHE€ M XUMHUYECKHE CBOMCTBA OKCHJIAa W THJ-
pokcuaa amoMuHus. OOBSICHATH MOHATHE «aM-
(OTepHOCTB» KaK BO3MOXXHOCTBH IPOSIBIICHUS
MIPOTUBOMOIOKHBIX CBOMCTB (KUCIOTHBIX M OC-
HOBHBIX). HalmrogaTh neMoHCTpUpyeMble Ma-
TEPUAJbl U OMBITHI, OMUCKHIBATH UX C ITOMOIIBIO
POJHOTO S3bIKA U SI3bIKA XUMUU. JlenaTh BBIBO-
JIbI TI0 pe3ybTaTaM MPOBEACHHBIX XUMUYECKUX
OTIBITOB

57

Kemeso

XapakTepru3oBaTh HAXOXACHHE B MPHUPOAE,
BaKHEHIINE (U3NYECKUe U XUMUYECKHE CBOM-
CTBa JKeJe3a. XapaKTepU30BaTh MPOMBIILICH-
HBIE CMIOCOOBI TTOJIYYEHUSI YyT'yHa U CTaIH. Xa-
pakTepu30BaTh BaKHEWITNE GUNUYECKUE U XU-
MUYECKHE CBOICTBa OKCHOB, TMAPOKCHIOB U
coneit xeneza (Il) u xenesa (Ill). Comocras-
JISITH CBOMCTBA eJie3a U ero COeIMHEHUH ¢ 00-
JacTMU TpPUMEHEHHUs. PacKpblBaTh CMBICIH
MOHATHUSL «Koppo3us». HabOmogate peakuuu,
MIOATBEP KIAIOIIME KAaYeCTBEHHBIM COCTaB CO-
ne#t >xkenesa (l11). HaGmrogate nemoHCTpupye-
MBI€ OMBITHI U OIUCBIBATH UX C ITOMOIIBIO POJI-
HOTO SI3bIKa U SI3bIKa XUMHUHU. JlenaTh BBIBOJIBI
M0 pe3yJabTaTaM MPOBEJACHHBIX XHMHUYECKHX
OTIBITOB

[p.p. Ne5. Dxcnepu-
MEHTAJIbHOE pelIeHHe
3aaa4 no teme «Mera-
JIBD»

[IpoBoaNTh peakiny, MOATBEPKIAOIINE Kade-
CTBEHHBIN COCTaB COeAMHEHUN MeTayuioB. Mc-
CJIeIOBaTh CBOWCTB COCAMHEHUH METaJIOB.
HaGmromate  caMOCTOSITEIPHO — MPOBOAMMBIE
onbIThl. Habnrogarh XUMHYECKHE pPEaKINH U
OIMMCHIBATh UX C IOMOIIBIO POJHOTO SI3BIKA U
sI3pIKa XUMUU. JlenaTh BBIBOJBI 110 Pe3yabTaTaM
MPOBEJIEHHBIX XMMHMUYECKUX OmbITOB. Cobiro-
JaTh mpaBuia 6e3omacHoi paboThl MPH MPOBe-
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JCHHH OIIBITOB

58 O06o0miaroiiee moBTO- O0600mars 3HaHWA W JEIaTh BBIBOABI O 3aKO-
peHue 1o HOMEPHOCTSIX U3MEHEHHSI CBOMCTB METAUIOB B
TeMe «MeTauibl» MOArpynmax M Manelx nepuonax. OcyiecTs-
JSTh TO3HABATEIBHYIO pe(ICKCUIO B OTHOIIIE-
HUU COOCTBEHHBIX JOCTHKEHHH B MpoIecce
penieHust yueOHbIX U MO3HABATEIbHBIX 3324
59 | Oooomenue cBe- | ObobmIaroIIEe MTOBTO- CormnocTaBisiTh COBPEMEHHYIO (HOPMYIHUPOBKY
AeHHui 00 1eMeH- | peHue 10 [lepronuyeckoro 3aKkoHa U ero HOPMYyIHPOBKY,
Tax U Heopranu- | teMaM «Ctpoenue aro- | qanHyro JI.MI. MenneneeBsiM. PackpbiBaTh
YeCKHX Belle- Ma» u «Ilepuoanueckuii | cmpica Ilepuonnueckoro 3akona .M. Menne-
cTBax (4 4) 3akoH U Ilepuognyeckas | neeBa. OOBACHATH (PU3NYECKUA CMBICT aTOM-
CUCTEMA XUMUYECKUX HOro (TIOpPSAKOBOIO) HOMEpPAa XUMHUYECKOTO
snemenTtoB J[.M. Men- 3JIEMEHTa, HOMEPOB Ipynibl U nepuoaa B Ile-
JICTIEEBAY puoanueckoit cucreme J.M. Menneneesa
60 3aKoHOMEpHOCTH u3Me- | OOBACHATH 3aKOHOMEPHOCTU U3MEHEHHSI CTPO-
HEHUS CBOMCTB 3JIEMEH- | €HUSI aTOMOB, CBOMCTB AJIEMEHTOB M IIPOCTBIX
TOB U MPOCTHIX BELIECTB | BEHIECTB B Mpejaeiax MajblX MEPHUOIOB U TJIaB-
HbIX noarpynn. HaGmtonath 1eMoHCTpUpyeMble
MaTepuasbl U OMUCHIBATH UX C TIOMOIIBIO POJ-
HOTO f3bIKA W sI3bIKAa XUMHH. JeIaTh BBIBOJIBI
M0 pe3yiabTaTaM MPOBEIECHHBIX XUMHUYECKUX
OTIBITOB
61 3akoHOMepHOCTH u3Me- | OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUs CTPO-
HEHUS CBOMCTB COEU- €HUSI U CBOMCTB CIIOKHBIX COCIUHEHUW »HJie-
HEHUH 2JIEMEHTOB MEHTOB — BBICIIUX OKCHUJOB U THUIPOKCHUIIOB,
JETY4YMX BOJOPOJHBIX COEAMHEHMH — B IIpe-
JieNiax MallbIX MEePHOJ0B U TJIaBHBIX MOJTPYIIIL.
HaGmtonate  camMOCTOSITENIBHO — MPOBOJMMBIE
OMBITHI U OMMCHIBATH UX C MOMOUIBIO POJHOTO
SI3bIKA U SI3bIKa XUMUU. JenaTh BBIBOJBI IO pe-
3yJbTaTaM MPOBEJECHHBIX XUMUYECKUX OMBITOB.
CobmoiaTe npaBuia 6e30MacHoil paboThl Ipu
MIPOBEJEHUU OIBITOB
62 O6o0m1aroree MoBTO- O0600m1aTe 3HaHUA W (HOPMYIUPOBATH BHIBOJIBI
penue no Teme «O600- | 0O 3aKOHOMEPHOCTSIX M3MEHEHHs] CBOWCTB aTo-
IIEHHE CBEJCHUI 00 MOB 3JIEMEHTOB U 00pa3yeMbIX UMM IMPOCTHIX U
3JI€MEHTaX U HEOPTaHHU- | CIOKHBIX BelecTB. OCylecTBIATh IO3HABA-
YECKUX BEIECTBAX) TENbHYIO pe(IeKCUI0 B OTHOLIEHUH COOCTBEH-
HBIX JIOCTMDKEHUI B mIpoliecce perieHus yueo-
HBIX ¥ MIO3HABATEIbHBIX 3a4a4
63 | Hauaabuble cBe- | Knmaccudukanus u XapakTepu3oBaTh pOJib OPraHUUYECKUX COEIU-
AeHus 00 opra- CTPOCHHE OPTaHUYECKUX | HEHUW B MPHUPOJIC U MPAKTUUCCKOUN JCSITEIHHO-
HUYECKHX COeH- | BEUIECTB CTH YelloBeKa. XapaKTepu3oBaTh OOIIME CBOM-
HEHHUAX CTBa OpraHmyeckux coenuHeHud. OOBACHATH
(6 4) MPUYMHBI MHOT000pa3usi OpPraHuYecKuX Be-
IIECTB. XapaKTepHU30BaTh B3aUMOCBS3b MEXKIY
CTPOEHHEM OPraHMYECKHX BEIIECTB U MX CBOM-
cTBaMH. PackpbIBaTh CMBICII HOHSTHUS «H30Me-
pusi». KnaccupunupoBarh opraHuveckue Be-
1IecTBa
64 VYreBo10po/sl Ha3piBaTh oOpranumveckue BelIECTBA IO MX

dbopmyne: mMeTaH, 9TaH, MporaH, OyTaH, dTUJIIEH
n anetuieH. OnpenensaTb BO3MOXHOCTb IIPOTE-
KaHUsl PEeakUnid HEKOTOPBIX MpPEJICTaBUTENEH
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66
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OPTraHWYECKUX BEIIECTB C KHCJIOPOJIOM, BOJO-
pOJIOM, TaJIOT€HAMH.

Kucnoponoconepxatuue
OpraHUYeCKHE BEIIECTBA

HazpiBaTh oOpranuueckue BeEIIECTBA IO UX
(dopmyse: MeTaHOJ, 3TaHON, ITHICHIJIMKOJb,
IVIMLEPUH, YKCYCHas KHCIIOTa, CTEapUHOBas
KHCJIOTa, OJICMHOBAas KMCJOTa, IJII0KO03a, aMu-
HOYKCycHast kucnora. Onpenensitb BO3MOXK-
HOCTb NPOTEKaHUsI PEaKLMH HEKOTOPBIX Hpe.-
CTaBUTEJIEH OPraHMYECKUX BEIECTB C KHUCIIO-
POJOM, BOJOPOJIOM, METAJUIAMHU, OCHOBAHUSIMU,
rajoreHamMu.  Habmogate  caMOCTOSTENBHO
IIPOBOJMMBIE OIBITHl U ONHUCHIBATH UX C IIOMO-
LIbI0 POJHOIO s3bIKAa M s3bIKa XUMHUU. [lenaThb
BBIBOJIbI 110 PE3yJbTaTaM IPOBEJCHHBIX XUMHU-
gyeckux onbiToB. CoOmonaTe mpaBuia 0e3-
OIIACHOI pabOThl IPU MPOBEIECHUHU ONIBITOB

O06o0miaroiiee moBTO-
peHue 1no Kypey «Xu-
musi. 9 Kiace»

OcCymiecTBIATh IO3HABATEIBHYIO PEQIIEKCHIO B
OTHOIIEHUU COOCTBEHHBIX JIOCTHXKEHUH B IMPO-
1ecce pemeHust y4eOHBIX M ITO3HABATEIbHBIX
3a/1a4.

Hrtoroas KOHTpoOJIbHAS
pabota Ne 4

OcCymiecTBIATh IO3HABATEIBHYIO PEQIIEKCHIO B
OTHOIIEHUU COOCTBEHHBIX JIOCTHXKEHUH B IMPO-
1ecce pemeHust Y4eOHBIX M I03HABaTEIbHBIX
3a/1a4.

[ToBTOpenue u 06001IE-
HHE MPOHICHHOT0 Ma-
TepHraia

OcCymiecTBIATh TO3HABATENBHYIO PEQIIEKCHIO B
OTHOIIEHUU COOCTBEHHBIX JIOCTHXKEHUH B IMPO-
1ecce pemeHust Y4eOHBIX M I03HABATEIbHBIX
3a/1a4.

Tadauma TeMaTH4ecKoro pacnpeacJicHuss KoJnuecrea 4acoB

No Paznennl, TeMbl KomuuectBo wacos
n/m 8 kJ1acc 9 kJj1acc
1. ITepBOoHaYaIbHBIE XUMUYECKHUE MTOHATUS 16 —
2. Kucnopoa. Oxcunpl. BanenTHOCTb 7 -
3. Bonopon. Kucnorer. Conu 7 —
4, Bona. PactBopsl. OcHOBaHus 8 -
5 O00011eHNE CBEAECHNI 0 BaXKHENIIINX 11 B
KJIacCaX HEOPTaHUYECKUX COCAMHEHUN
Ilepnonnueckuii 3akoH u Ilepuonnueckas
6. CHCTEMa XMMHUUYECKHUX DJIIEMEHTOB 5 -
JA.N.Mengeneera
7 Crpoenue atoma. CoBpemeHHasi popmy- 4 B
JUPOBKA MEPHOIMICCKOTO 3aKOHA
8. XuMu4deckas CBsI3b 10 -
9. Crexuomerpusi. KonmdecTBeHHBIE OTHO- B 10
IIEHUS B XUMHAH
10. XuMHUecKasi peaKius - 17
11. Hemeramner - 22
12. Merannsl - 9
13 O0001eHne cBeAeHN 00 dJIEMEHTaX U B 4
HEOPraHMYECKUX BEIIECTBAX
14, HauanbHble cBeieHNs] 00 OpraHnYecKux — 6
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®opMBI KOHTPOJIS ¥ IPAKTHYECKHE Pad0ThI

Ne Pa3zngennl u TeMbl IIpakTn4yeckue KonTposabubie
n/n padoTsI padoTsI
1 [TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHS 2 1
2 Kucnopon. Oxcuapl. BaneHTHOCTH 1 -
3 Bonopoa. Kucnotel. Conun - —
4 Bona. PactBopsl. OcHOBaHMsI 1 1
5 O0o011eHNE CBEICHUIT O BaxcHeﬁmnxu 1 1
KJIacCax HEOPTraHWYECKUX COCTMHCHHI
Ilepnonnueckuit 3akoH u Ilepuonnueckas
6 CHCTEMA XMMHYECKHX DJIEMEHTOB - -
AN . Menneneena
7 Crtpoenue atoma. CoBpemeHHas Gopmy- 3 B
JUPOBKA MEPUOIUIECKOT0 3aKOHA
8 XuMudeckas CBA3b - 1
9 Crexuomerpusi. KonmuecTBeHHBIC OTHO- B 1
[IEHUSA B XUMHU
10 | Xumuueckasi peaxius 1 1
11 Hemeramnsr 3 1
12 MerTamnasl 1 -
13 O6o001menue cBeIcHU 00 PJIeMEHTaX U 3 3
HEOPraHMYECKHUX BEIeCTBaX
14 HavanbsHbie cBe/ileHUST 00 OPraHUYECKUX B 1
COEIMHEHMAX
Hroro 10 8
COI''TACOBAHO COI''TACOBAHO
[IpoTokon 3aceqaHusi METOAMYECKOTO O0BhEIUHE- 3amectutens qupekTopa no YBP
HUS yauTeNel Ouosioruu, reorpadhuu U XuMuu Kamukuna O.B.

MBOY nuueii Ne4 um. npodeccopa E.A. Korenko | 28 aBrycra 2023
r.Eiicka MO Eiickuii paiion KpacHomapckoro kpas
ot 25 aprycra 2023 r. Nel

AcanacbeBa H.I'.
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