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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUAA
9 KJIACC

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHHS MTPOTPaMMbl OCHOBHOI'O OOIIEro 0Opa30BaHMs JOCTUTAIOTCS B XOi€ OOyueHHS XMMHH B CIUHCTBE y4eOHOU H
BOCITUTATEIbHON [ESITEIBHOCTA B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCHHCKMMH COIMOKYJIBTYPHBIMH U JIyXOBHO-HPABCTBEHHBIMU I[CHHOCTSIMH,
HPUHITBIMU B OOIIECTBE MPAaBUJIAMH U HOPMaMH MTOBEACHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOTIO3HAHHMSI, CAMOPA3BHUTHUS U COIMATM3AIIUH O0YYarOIHXCS.

JIMYHOCTHBIE PEe3yAbTAThl OTPAKAIOT TOTOBHOCTH O0YYAIOIINXCS PYKOBOICTBOBATHCS CHCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIMI U PACIIHPEHUE
OITbITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMSA:

IICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY M HAyYHOMY HACJICAMIO, TIOHMMAHHS 3HAYCHUS XUMHUYCCKOW HAyKH B
JKM3HUA COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAJIETh TOCTOBEPHOU MH(pOPMAIMEH O MEPEIOBbIX JOCTHIKEHHUIX U OTKPBHITHIX MHUPOBOM M OTEUEC TBCHHOU
XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOUCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

IPEJICTABICHUSA O COMAIBLHBIX HOPMaX M MPaBUIaX MEXKIHYHOCTHBIX OTHOIICHHH B KOJUICKTHBE, KOMMYHHUKATHUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIICA0BATEILCKOM, TBOPYECKOH M APYTHX BHAAX JCATEILHOCTH, TOTOBHOCTH K pPa3HOOOPa3HOW COBMECTHOM JESATEIBHOCTH IPH
BBINIOJIHEHHH  y4EeOHBIX, I[1O3HABATE/IbHBIX 3aj1au, BBHIMOJHEHHH XHMHUYECKUX SKCICPHUMEHTOB, CO3JaHHH Y4EOHBIX MPOEKTOB, CTPEMIICHHS K
B3aUMOIIOHMMAHHIO U B3aWMOIIOMOIIM B MPOIECCE 3TON YUEeOHOM AeATSIbHOCTH, TOTOBHOCTH OIICHHUBATH CBOE MOBEICHUE U MOCTYIKH CBOMX TOBAPHIICH C
HO3UI[MH HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHHUS TOCIICACTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI:

MHPOBO33PEHYCCKHE IPEICTABICHUS O BEIISCTBE M XHMHYECKON pEaKIUH, COOTBETCTBYIOLIME COBPEMCHHOMY YPOBHIO pa3BHTHS HAayKd H
COCTaBIISIIOIINE OCHOBY JUISi MOHMMAHUS CYIIHOCTH HAyYHOH KapTHHBI MHpa, MPEACTAaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS MPHUPOIbI,
B3aMMOCBS35X YeNIOBEKa C MPUPOIAHON CPEIOii, O POJIH XMMHHU B MO3HAHUH ITUX 3aKOHOMEPHOCTEIA;

MI03HABATE/IbHBIC MOTHBBI, HAMPABICHHBIC HA MOMYYCHHE HOBBIX 3HAHUH MO XMMHH, HEOOXOAMMBIC UISi OOBSICHCHHUS] HAONIONACMBIX IMPOLECCOB M
SIBIICHUH, MO3HABATENbHOM, WH()OPMAIIMOHHON W YUTATENbCKOW KYIBTYpbl, B TOM YHCIEC HABBIKOB CAMOCTOSITEIBHOW pabOThl ¢ y4eOHBIMH TEKCTaMH,
CIIPAaBOYHOM JTUTEPATYPOM, TOCTYITHBIMHA TEXHUUSCKUMH CPEICTBAMU HH(POPMAIIHOHHBIX TEXHOJIOTHIA;

UHTepec K OOYYCHHIO M MO3HAHUIO, JFOOO3HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTh K CaMOOOPa30BaHHIO, MPOCKTHOM M HCCIIEI0BATEIbCKON
NeATEIBHOCTH, K 0CO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS OOyYEHHS B IATbHEUIIIEM;

4) ¢popMupoOBaHUs KYJBTYPHI 310POBbSI:

OCO3HAHHE IICHHOCTH JKH3HH, OTBETCTBEHHOIO OTHOILICHHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha 3I0POBBII 00pa3 H3HH, OCO3HAHHE TOCICICTBUN U
HETIPUSTHE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHHs ANKOTOJsl, HAPKOTHKOB, KYPEHHs), HEOOXOAUMOCTH COONIONCHHUS TPABUII OE30MaCHOCTH MPU 0OpaICHHHU C
XMUMHYECKAMH BELICCTBAMHE B OBITY U pealibHOM )KU3HH;

5) TpyroBOro BocnuTaHMA:

MHTEpEC K MPAKTHYSCKOMY H3YUCHHUIO MPOGECCHii U Tpyaa pa3inyHOro poja, yBaKCHUE K TPYAY U pe3y/bTaTaM TPYIOBOU AEATEIbHOCTH, B TOM YHCIC
Ha OCHOBE MNPUMEHCHHs MPEAMETHBIX 3HAHHUN 10 XUMHHU, OCO3HAHHBIH BHIOOD WHIWBHIYaJbHOW TPACKTOPUU TMPOMOIDKECHHS 00pa3oBaHUsI C Y4ETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMIHOW MPOhEeCCHOHATBHON IeITEIbHOCTH U Pa3BUTHS
HEOOXOMMBIX YMEHHUIA, TOTOBHOCTH aalITUPOBATLCS B MPOECCHOHATBHOM Cpere;



6) 3KOJIOrHYeCKOro BOCIIMTAHUS:

9KOJIOTHYECKH 11e7IecO00pa3HOe OTHOIICHHUE K MTPUPOC KaK UCTOYHHUKY KM3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMaHUE IEHHOCTH 3/10 POBOTO
u Oe3zomacHOro o0pasa KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY M IICUXHUYECKOMY 37I0POBBIO, OCO3HAHUE IIEHHOCTH COOIONCHUS
npaBujI 6€30MMacHOTO MOBEACHUS TP pabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YIPOXKAIOITUX 3I0POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH MPUMEHSATh 3HAHHS, MOJydaeMble NMPU HM3YYCHUU XUMUH, JJIS PEIICHUs 3aad, CBA3aHHBIX C OKPYXKAIOIICH MPHUPOIHON CpemoH, s
MOBBIIICHHUS] YPOBHS SKOJIOTMYECKOW KYJIBTYpPbI, OCO3HAHHUS IIOOAIBHOTO XapakTepa 3KOJIOTHYSCKUX MPOOIeM U MyTeH MX pelIeHUs MOCPEACTBOM METO/IOB
XHUMHH, YKOJIOTHYECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B IT03HABATEIbHOM, KOMMYHUKATUBHOW U COLIMAIbHOMN MTPaKTHUKE.

METAIIPEIMETHBIE PE3VYJIBTATbBI

B cocraBe MerampeaMETHBIX PE3yJAbTaTOB BBIACISIOT 3HAYMMbIC IS (OPMHUPOBAHHUS MHPOBO33PEHHUS OOIICHAYyYHBbIC MOHATHS (3aKOH, TEOpHs,
MPUHITUI, TUIIOTE3a, (DAKT, CUCTEMA, MTPOIIECC, PIKCIIEPUMEHT U JIPYroe.), KOTOPBIC UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETax U IMO3BOJISIOT
Ha OCHOBE 3HAaHWW W3 ATUX MPEAMETOB (OPMHUPOBATh MPEACTABICHHUE O IIEJIOCTHOM HAaydyHOW KapTHHE MHpA, W YHUBEpCAJbHBIE y4eOHBIC IEHCTBUSA
(mo3HaBaTelbHbIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), KOTOpbIC 00€CHeunBarOT (OPMHUPOBAHHUE TOTOBHOCTH K CaMOCTOSITCIIBHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YU€OHOM NeATEIbHOCTH.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jiornyeckue AeCTBUSA:

YMEHHSI HUCIOIB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOGHHUU 3HAHUWI: PacKpbIBaTh CMBICI XMMHYECKHUX TOHSATHH (BBLAETATH HX
XapaKTepHbIe MPU3HAKU, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMHU MOHSTHUSIMH), UCHOIB30BaTh MOHITHS ISl OOBACHEHUS OTACNbHBIX (DaKTOB M SIBICHHIA,
BbIOMpaTh OCHOBAHMSI U KPUTEPUU JUIS KJIacCU(UKALMKM XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEaKIUi, YCTaHaBIMBAaTh MPUYUHHO-CIIEJACTBEHHBIE CBS3U
MEXy 00bEKTaMU U3YYEHHUS, CTPOUTH JIOTUYECKUE pACCyKACHUs (MHIYKTUBHBIC, IEAYKTUBHEIE, [10 AaHAJIOTUH), IEJIaTh BBIBOABI M 3aKIIOUCHUS;

YMEHHE MPUMEHSTH B MpoIlecce MO3HAHUs MOHATUSA (IIPeIMETHBIC U METaIllpeIMETHBIC), CAMBOJINYECKHUE (3HAKOBBIC) MOZEIU, UCIIOIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh HIMPOKO MPUMEHSIEMbIE B XUMUHU MOZIENIbHbIEC MPEACTABICHUS — XUMUYECKUH 3HaK (CHMBOII AJIEMEHTA), XUMU4ecKkas opMmysa U ypaBHEHHE
XUMHYECKON peaknuuu — TMpU pPElIeHUH Y4eOHO-TI03HABATENbHBIX 3a/lad, C YYETOM O3THUX MOJAEIbHBIX MPEICTABICHUN BBIABIATH U XapaKTepU30BaTh
CYIIECTBEHHBIC MPHU3HAKA H3Yy4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB M XHMHUYECKUX pEaKIHid, BBIBISATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-
CJIE/ICTBEHHbIE CBS3U U IPOTUBOPEUNS B U3yYAaE€MBbIX MPOLECCAX U SBJICHUSAX.

ba3zoBblie ucciienoBarebCcKue JeMCTBUS !

YMEHHE HCIIOJIb30BaTh MOCTABIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA TMO3HAHMS, a TaKXKE€ B KaueCTBE OCHOBBI JIJIsl ()OPMUPOBAHHUS THUIIOTE3BI MO
MIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUM;

MpUOOpETEHNE OMbITa MO TUIAHMPOBAHUIO, OPTaHHM3AIMM U TPOBEACHUIO YUYEHHYECKHUX OSKCIIEPUMEHTOB, YMEHHE HaOoAaTh 3a XOAOM IpoIliecca,
CaMOCTOSITENILHO MTPOTHO3UPOBATh €0 Pe3yibTar, (OPMYIUPOBaTh 0000IIEHNS U BBIBOABI 10 PE3YIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh
OTYET O MPOJIEIaHHON paboTe.

Pabora ¢ nndopmanmeii:

YMEHHE BBIOMpaTh, aHAJIM3UPOBATh M MHTEPIPETHUPOBATh HMH(OPMAIMIO Pa3TUYHBIX BHUIOB M (OpPM MpENCTaBICHHS, IMOIYy4aeMyH) H3 Pa3HBIX
HCTOYHHUKOB (HAyYHO-TIOMYIISIpHAsl JIUTEpaTypa XHUMHUYECKOTO COJEpXKaHUS, CIPAaBOYHBIE MOCOOUs, pecypchl HTepHeTa), KPUTHYECKU OLIEHUBAThH
MPOTHUBOPEUMBYIO M HEJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MMPUMEHSTH Pa3InYHbIe METOABI U 3aMPOCHI IPH MOUCKE U 0TOOpe MHGOPMAITH M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOTUMBIX JJIsI BHITTOTHEH UsI
yueOHBIX W TIO3HABATEIbHBIX 3a7a4 OMPEACNEHHOTO THUIA, MPUOOpPETEHHE OIbITa B OOJACTH HWCHOIB30BaHUS HWH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, OBJAJICHHUE KYIBETYpOW AaKTHUBHOTO WCIONB30BAHUS PA3NUYHBIX TMOMCKOBBIX CHCTEM, CAMOCTOSTETBHO BBIOMpaTh ONTUMANbHYIO GopMy
npeacTaBiIeHus WHG(OpPMAlMU W WILIIOCTPUPOBATh pEIlaeMble 33Ja4l HECIOKHBIMH CXEMaMH, JuarpaMMaMu, APYruMu ¢dopMamMu Tpapuku U UX
KOMOHWHAILIMSIMU,



YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATh B Mpolecce y4eOHOW M HCCIeIOBATENbCKON JESTeNbHOCTH MH(POPMAIMIO O BIMSHUU MPOMBINIIEHHOCTH,
CEIIbCKOTO XO34ICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOITHOU CPEIbI.

KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiCTBUSA:

YMEHHUS 3a/1aBaTh BOMPOCHI (B X0Ze auanora u (Win) AUCKYCCUH) N0 CYIIECTBY 00CYk/1aeMOil TeMbl, pOPMYIUPOBATH CBOU MPEII0KEHHUSI OTHOCUTEIBHO
BBITNOJTHEHUS MTPEIJIOKESHHOM 3a1a4H;

YMEHHUSI TPECTABIATh MMOJTYYEHHbIE PE3YJIbTaThl M03HABATENILHOM JAEATEIbHOCTH B YCTHBIX M MUCHbMEHHBIX TEKCTaX; JIeJaTh MPE3EHTAMI0 PE3YJIbT aTOB
BBITMOJTHEHUSI XUMUYECKOTO dKCIIeprUMeHTa (J1abopaTOpHOro OIbITa, 1a00paTOpHON pabOThI MO UCCIIEAOBAHUIO CBOICTB BEILIECTB, yUEOHOTO MPOEKTA);

yMEHHsST Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW II03HABaTEeIbHOM U UCCIIEAOBATENIbCKOM JEATEIbHOCTH MpPU PEIICHUU
BO3HUKAIOIIUX MTPOOJIEM HA OCHOBE yu&Ta OOIIKUX HUHTEPECOB U COTNIACOBAHUS MO3ULUN (00CYX/IeHNs, 00MEH MHEHUSIMH, «MO3TOBBIE IITYPMBbI», KOOPAUHALIUS
COBMECTHBIX JICHCTBUI1, ONpe/iesieHne KPUTEPUEB IO OIICHKE Ka4yeCTBa BBITOJHEHHOW paboThI U IpyTHe).

PeryasitTuBHble yHUBepcajibHbIe y4eOHbIe JeiicTBUS:

YMEHHE CaMOCTOSITEJIBHO OIpPENeNsaTh LeNu AeITeIbHOCTH, TUIaHUPOBaTh, OCYIIECTBIATh, KOHTPOJIHUPOBATh M MPU HEOOXOIWMOCTH KOPPEKTUPOBAThH
CBOIO JIeATEIbHOCTh, BbIOMpaTh HamOojee 3(p(EeKTHBHBbIE CIOCOOBI pelieHUs Y4eOHBIX W TO3HABaTeJIbHBIX 3a7ad, CaMOCTOSTENIBHO COCTaBIATH WU
KOPPEKTHPOBATH MPEATOKESHHBIN aIrOPUTM JACHCTBUN NMPH BHIMOIHEHUHU 3a/IaHUi ¢ YUETOM IMOJIyY€HUS HOBBIX 3HAHHM 00 M3y4yaeMbIX 00bEKTaX — BEIIECTBAX
U peaklusx, OLIEHUBAaTh COOTBETCTBUE MONYYEHHOTO pe3yibTara 3asBICHHOMN LIeJH, YMEHUE MCIOIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeJiaracMbie B
YCIIOBUU 3aJJaHHA.

HPEAMETHBIE PE3VYJIBTATbBI

B cocrtaBe mpeaMeTHBIX Pe3yNbTaTOB MO OCBOCHHUIO O0S3aTENBbHOTO COJAEP)KAaHUS, YCTaHOBJICHHOTO JaHHOW (enepanbHON paboueil mporpammon,
BBIJICTISIIOT: OCBOGHHBIE OOYYarOIIMMHCS HaydHbIEe 3HAHUS, YMEHUS U CHOCOOBI NEeWCTBUH, crenuduyeckue A MPeAMETHON obnactu «XUMHUS», BUIBI
JESATENIbHOCTH 10 TOJTYyYEHUIO0 HOBOTO 3HAHUS, €T0 UHTEPIIPETAIIMH, TPEOOPA30BAHUIO0 U TPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CHUTYAlIHSIX.

K koniy oOyuenust B 9 kijiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JTOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS] YMEHHI:

® PACKpBIBaTh CMBICT OCHOBHBIX XMMHYECKHX TMOHATHUN: XUMUYECKUN 3JEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, BAJIEHTHOCTb, DJIEKTPOOTPUIIATETLHOCTh, CTETIEHb OKHCIICHUS, XMMHUYECKas PeaKilus, XMMHUecKas CBsS3b, TEIIOBOM 3(deKT peakiuu,
MOJTIb, MOJISIPHBIN O0BEM, PACTBOP, ANEKTPOIUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHUECKAs TUCCOLMAIUS, PEaKIIM HOHHOTO OOMEeHa, Karalu3arop,
XUMHYECKOE paBHOBECHE, OOpaTUMbIe W HEOOPATUMBIE PEAKIUU, OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKINH, OKUCIUTENIh, BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTaHOBIIEHUE, aJUIOTPONHs, aM(OTEpHOCTh, XMMHUYECKas CBS3b (KOBaJIGHTHAs, MOHHAs, METa/UTMYecKas), KpUCTATHYecKas
pemeéTKa, KOppo3usi METAIOB, CILJIaBbl, CKOPOCTh XUMHUECKON peakluy, peaesbHo gomyctumas koHueHnTpanus [1/1K Bemectsa;

® WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX OHATHI U MPUMEHSTh 3TH MMOHATHS MIPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUII;

® IICTIOJIb30BaTh XUMHUECKYIO0 CUMBOIUKY JIJISl COCTABIEHUS (JOPMYIT BEUIECTB U YPABHEHUM XUMUYECKUX PEaKIUi;

® ONPEJIEATh BAJICHTHOCTh M CTENEHb OKHUCIECHUS XUMHYECKHUX 3JIEMEHTOB B COEIMHEHHUSX Pa3IUYHOIO COCTaBa, NMPUHAJIEKHOCTh BEIIECTB K
onpeAenEéHHOMY KJlaccy COeIMHEHUH 1o ¢opMmynaM, BHJ XUMHUYECKOH CBs3HM (KOBAJCHTHAs, WOHHAs, METaJUIMYecKas) B HEOPTaHWYECKUX
COEIMHEHUSX, 3apsi/l HOHA TI0 XUMHUUYECKOW (hopMyrie, XapakTep Cpelbl B BOAHBIX PaCTBOpPaX HEOPTaHWYECKUX COCNUHEHUH, THUI KPUCTAJUTMUECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBath cMbich [lepuonnueckoro 3akona [[. M. MenaeneeBa U 1eMOHCTPUPOBATh €r0 MOHMMAHUE: OMUCHIBATH U XapaKTepU30BaTh TAOIHMUHYIO
dopmy Ilepronnyeckold CHCTEMbl XMMHYECKUX 3JIEMEHTOB: pa3linyarh MOHATUS «IJIaBHas noxarpynma (A-rpynma)» u «mnobounas moarpynmna (b-
TpYIIa)», Majbie U OOJBIINE IEPHOABI, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCS B IEPUOINYECKOM TaONIHUIIE, C YUCIOBBIMH XapaKTePUCTHKAMHU
CTPOEHHUSI aTOMOB XMMHUYECKHX 3JE€MEHTOB (COCTaB W 3apsl sapa, OO0Ilee YUCIO DIIEKTPOHOB M PACIpENeCHHE HX IO AIEKTPOHHBIM CJOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB DIIEMEHTOB U HUX COEAMHEHUHN B Ipelenax MallblX MEepHUOJ0B W TIIABHBIX MOATPYII C
Y4E€TOM CTPOEHHUSI KX aTOMOB;



® KITacCCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTAaHWUYECKUE BEIIECTBA, XUMHYECKHAE PEeaKIuu (10 YUCIYy W COCTaBY YYacCTBYIOIIUX B PEAKIIHU
BEIIIECTB, 110 TEIUIOBOMY YD PEKTY, M0 U3MEHEHHIO CTETICHEH OKHUCIICHUSI XUMHUYECKUX JIEMEHTOB);

® XapaKTepHU30BaTh (OMUCHIBATH) OOIIHME U CIICU(PUICSCKHE XUMHUUECKUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPIKIasl ONMCAHUE PUMEPaMU
MOJICKYJISIPHBIX ¥ HOHHBIX YPAaBHCHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHI;

® COCTABJIATh YPABHEHUS AJICKTPOIUTHUECKON TMCCOIUAIINN KUCIIOT, IIEJI0YEH M COJICH, TTOJTHBIE U COKPAIIEHHBIC YPAaBHEHUS peaKInii HOHHOTO OOMEHa,
YpaBHEHHSI PEAKIIHIA, TIOATBEPKAAIONINX CYIIECTBOBAHNE T€HETUYECKOM CBSA3H MEX/Iy BEIIECTBAMH PA3IMYHBIX KJIACCOB;

® PaCKpBIBaTh CYIIHOCTh OKUCIIUTEIIEHO-BOCCTAHOBUTEIIBHBIX PEAKIIMN TTOCPEICTBOM COCTABIICHHS JIEKTPOHHOTO OaiaHca 3TUX PEAKIIHN;

® [IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BOSMOKHOCTH MPOTEKAHMUS XUMHUYCCKUX MTPEBPAILICHHUI B Pa3IMYHBIX YCIOBHSX;

® BEIYHCIISTh OTHOCUTEIIBHYIO MOJICKYJSIPHYEO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO IO XMMHYECKOTO 3JIEeMEHTa Mo (OopMyse COCAMHEHUS,
MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUYETHI 110 YPaBHEHHIO XUMHUECKON peaKIlny;

e COOMIONATh TMpaBWIa IOJB30BAHUS XUMHUYECKOW IMOCYIOW M JIabOpaTOpHBIM O0OpYyIOBaHHMEM, a TakKe MpaBuia OOpalIeHUs C BEIIECTBAMU B
COOTBETCTBHHM C MHCTPYKLHUSMH TIO BBITIOJHEHUIO Ja0OpPAaTOPHBIX XMMHUYECKHX OIBITOB MO TOJYYCHHIO M COOMPAHHIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa 1 yIiIeKUcsoro rasa);

® [IPOBOJIUThH PEAKINH, MOATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB pPa3IMYHBIX BEIICCTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUI-, OPOMHI-, UOIUI-,
kapOoHat-, Qocdar-, cunmkar-, cyibhar-, THAPOKCUI-UOHBI, KAaTUOHBI aMMOHHUSI M WOHBI WU3yYCHHBIX METaJUIOB, MPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

® [IPUMCHSTh OCHOBHBIC OIECPALMU MBICIIUTEIILHOW JCATEIBPHOCTH — aHalN3 W CHUHTE3, CPaBHEHHE, O0OOIIEHHE, CHCTEMAaTHU3allUI0, BBISIBICHUE
NPUYUHHO-CJICJICTBEHHBIX CBS3eH — JUISI W3Yy4YCHHS CBOWCTB BEIIECTB M XUMHUYECKHX PEaKI[Mid, €CTECTBCHHO-HAyYHBbIC METOJABI IMO3HAHUSI —
Ha0JII0IEHKE, U3MEPEHHNE, MOJIETTMPOBAHHUE, SKCIIEPUMENT (peabHbIi M MBICJICHHBIN ).

COIJEPKXAHUE OBYYEHMUSA Xumusa 9 kiaace

BemecTBO 1 XxXuMH4eckasi pPeakuud

[Tepuonnueckuii 3akoH. [lepuoauyeckas cuctema xumuieckux semeHToB /. 1. MenneneeBa. CTpoeHne arToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XMMHUYECKHUX JIEMEHTOB NEPBBIX TPEX MEPUOOB, KAIUS, KAIBIUA U UX COCTMHEHUN B COOTBETCTBHUHU C TIOJIOKEHUEM DJIEMEHTOB B
[lepuonnyeckoi cucTeMe U CTPOEHUEM UX aTOMOB.

CTpOGHI/IC BCIICCTBA: BU/IbI XUMUYCCKOM CBSI3H. THUIIBI KpUCTAJINICCKUX peI_HéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ
peIJ_IéTKI/I N BUJa XUMHUYCCKON CBSI3H.

KJIaCCI/I(I)I/IKaL[I/ISI W HOMCHKIJIaTypa HCOPIraHNYCCKUX BCIICCTB. XUMUUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIaCCaM HCOPTaHUYCCKUX
COCHHHGHHﬁ, IFCHCTUYCCKaAs CBA3b HCOPIraHNMUYCCKHUX BCHICCTB.

Krnaccugukanusa XuMu4ecKux peakimii Mo pa3iInyHbIM IpU3HaKaM (110 YUCITY U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3 (deKTy,
110 U3MEHEHMIO CTETIEHEN OKUCIICHUSI XUMUYECKUX IIEMEHTOB, 10 00paTUMOCTH, 110 YYaCTHIO KaTalu3aropa). DK30- U IHIOTEPMUUECKUE PEAKIUH,
TEPMOXUMHUYECKUE YPABHEHUSI.



[Tonsitue o ckopoctn xumMudecko peakuu. [lonsTue 06 06paTUMBIX U HEOOPATUMBIX XUMUUYECKHUX peakiusix. [[oHsTHE O TOMOTeHHBIX U
retTeporeHHbIX peakuusx. [lonarue o katanusze. [lonsaTre 0 XuMu4eckoM paBHOBeCUHU. DAKTOPBHI, BIMUAIOIIME HA CKOPOCTh XUMHUECKOW PEAKIIUU 1
IIOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTEIIBHO-BOCCTAHOBUTCIILHBIC peaKnuuu, 3J'I€KTpOHHBII71 0aj1aHC OKMCIIUTEILHO-BOCCTAHOBUTEILHOM peaKuuu. CocraBieHue ypaBHCHI/Iﬁ
OKHCJIHUTCIBbHO-BOCCTAHOBHUTCIBbHBIX peaKHI/Iﬁ C UCIIOJIb30BAHUEM MCTO/J A 3JICKTPOHHOT'O OajaHca.

TeopH;I 3J'IeKTpOJ'II/ITI/I‘-IeCKOI7I JUCCOMaIH. SHGKTpOJ'II/ITBI 1 HEIJICKTPOJIUTHI. KaTI/IOHI)I, aHUOHBI. MexaHnu3M Aucconrann BCUICCTB € pa3JIMIHbIMU
BuUJaMH XUMUYECKOH CBsA3U. CTCIICHD JUCCOIHAIIUM. CunbHbIC U cl1a0bIe QJICKTPOJIUTEIL.

PCaKI_II/II/I MOHHOTO OOMEHA. YCIOBUS IMPOTCKAHHNA peaKum"I HOHHOI'O 06M6Ha, ITOJIHBIC 1 COKpaH_IéHHI)IG HOHHBIC YPABHCHU peaKuHﬁ. CBolicTBa KHUCJIOT,
OCHOBAHMI U COJICH B CBETE HpC,Z[CTaBJ'IeHI/Iﬁ 00 BHGKTPOHHTHHCCKOﬁ JUCCOMaIln. KauecTBeHHbIE pe€aKuun Ha NOHBI. [TonsTue o TruapoJIn3e COJICH.

Xumuueckuii Ikcnepumenm:

03HAKOMJICHHE C MOJACIISIMHI KPUCTALTHYECKUAX PEIIETOK HEOPTaHNIECKUX BEIIECTB — METAJNIOB M HEMETAIUIOB (rpaduTa U anmasa), CIIOKHBIX BEIIECTB
(xJI0pHIa HATPUS ), UCCIICAOBAHUE 3aBUCHMOCTH CKOPOCTH XUMUYECKOM PEaKIK OT BO3ICHCTBUS Pa3IMYHBIX ()AKTOPOB, HCCIICIOBAHNE
HIIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOMUANNY KUCIIOT, IIe0ueii 1 coseil (BO3MOXKHO MCIIOB30BaHUE BUICO MAaTEPUAIOB),
IPOBEJICHHE OMBITOB, MILTIOCTPUPYIOIINX MPU3HAKY MPOTEKaHMs peaKIiii HOHHOTO 0OMeHa (00pa3oBaHKEe OCaKa, BHIJCICHHE Ta3a, 00pa30BaHue
BOJIbI), OTIBITOB, MIUTFOCTPUPYIOIIUX MPUMEPBI OKUCIIUTEIIEHO-BOCCTAHOBUTEIILHBIX PEAKIUi (TOPEHUE, PEaKIIUH Pa3IOKEHUS, COCTUHCHHS),
pacrio3HaBaHKe HEOPraHUYECKHUX BEIIECTB C MOMOIIbIO KAUECTBEHHBIX PEAKIIMi Ha MOHBI, PEIICHUE SKCIICPUMEHTAIIBHBIX 3371a4.

HemeTaJiabl 1 UX COeTUHEHUS

O6IJ_I¢‘:151 XapaKTCPUCTHUKA I'aJIOT'CHOB. OcobenHocTu CTPOCHUSA aTOMOB, XaPAKTCPHBIC CTCIICHU OKUCIICHUA. CTpOGHI/Ie u (I)I/I3I/I‘-ICCKI/IC CBOICTBa IMPOCTBIX
BCIICCTB — I'aJIOI'CHOB. XHUMHUYECKHUE CBOMCTBA HA IMpHUMCPE XJI0pa (B3aI/IMOI[CI7ICTBI/Ie C MCTaJlllIaMH, HCMCTAaJlJIaMU, H.ICJ'IO‘-IaMI/I). XJ'IOpOBOI(OpOI[.
Consnas KHUCJI0Ta, XUMHWYCCKHUC CBOﬁCTBa, IIOJIY4YCHHC, IPUMCHCHHC. I[eﬁCTBHe XJIOpa " XJIOPOBOAOPOJa Ha OpTraHU3M YCIIOBCKA. Baxwueiiue XJIOpHUAbI
" UX HaAXOXIACHUC B ITPUPOIC.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTENIEHU OKUcIeHusA. CTpoeHue U PU3NUECKUe
CBOWCTBA MPOCTHIX BEIIECTB — KMCIOPOAA U Cepbl. AIJIOTPOITHBIE MOAN(DUKALINN KUCIOPOJa U cepbl. XUMHUYECKHE CBOMcTBa cephl. CepoBOIOpOI,
CTpoeHHe, GU3NUECKHe U XUMUYeCcKue cBoiicTBa. OKCHUIBI CEphI KaK MPEICTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KUciIoTa, (PU3NYecKue u
XMUMHUYECKHE CBOMCTBA (00IIMe KaK MPEACTaBUTEINS Kjlacca KUCIIOT U crieruduueckne). XUMUYECKHe PeaKIiy, JexKallie B OCHOBE TPOMBIIIICHHOTO
croco6a Nmoay4eHus: cepHoil kucnotel. [Ipumenenne ceproii kuciaoTsl. Comu cepHOi KUCIIOTHI, KaueCTBEHHAas! peakius Ha cynbdaTr-uoH. Haxoxnenue
Cepbl U e€ CoeIMHEHNH B IpUpoe. XMMHUECKOE 3arpsi3HEHUE OKPYXKAIOILEH Cpe/ibl COEIMHEHUSIMU cepbl (KUCIOTHBIE 10XKAH, 3arPs3HEHUE BO3yXa U
BOJIOEMOB), CITOCOOBI €r0 TIPEIOTBPAIICHUSI.

OO6mmas xapakrepucTka 371eMeHTOB VA-rpytibl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEePHbIE CTEIIEHH OKUCIEHUS. A30T, paclipOCTpaHEHUE B
npupoje, pu3ndecKkrue u XuMuueckue ceoiictra. KpyroBopor azora B npupoje. AMMHAK, €ro (U3HMUEeCKUE U XUMUYECKUE CBOMCTBA, OJIyUYEHUE U



npuMmenenne. Conu aMMOHUS, UX GU3NYECKHE U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha HOHBI aMMOHUA. A30THAsI KUCIIOTA,
e€ nmonydyeHue, pusnuecKkue 1 XuMUIECKre CBOMCTBA (00IIMe KaK MPeCTaBUTENs Kilacca KUCIOT U cnenududeckue). Mcnonb3oBanue HUTPAToB U
coJIeil aMMOHUS B KaUeCTBE MUHEPAIbHBIX yI0OpeHH. XUMHUECKOE 3arps3HEHNE OKPYKAIOIIEH Cpe/ibl COeAMHEHUSAMH a30Ta (KUCIOTHBIE TOKIH,
3arpsi3HEHUE BO3yXa, MOYBHI M BO10oEMOB). Docdop, amnorponnbie Mogudukanmuu pocdopa, pusnueckre u xummuueckue cBorctBa. Oxcua pocdopa
(V) u pocthopnas kucnora, pusndeckre 1 XUMUISCKHE CBOMCTBA, mony4enue. Vcrnons3oBanue GocdaroB B KauecTBe MUHEPAIbHBIX YIOOPEHUIA.

Oomias xapakrepuctuka 31eMeHToB |V A-rpynmnsl. OCOOCHHOCTH CTPOSHHS AaTOMOB, XapaKTEPHBIC CTENICHN OKUCIICHHS. YTIEPOJ, alJIOTPOITHBIC
Moau(UKaIMY, paclipoCTpaHEHUE B PpUpoie, (hU3nUecKue U XUMUIecKue cBoiicTBa. Ancopouus. Kpyrosopot yriepozaa B npupose. OKcubl yriepona,
uX (PU3NIECKUE U XUMHICCKUE CBOIMCTBA, JICHCTBUE HA )KUBBIC OPTaHU3MBbI, IOJIyYCHUE U IPUMEHEHHE. DKOJIOTHUECKUE TPOOIEMBI, CBI3aHHBIC C
okcunoMm yrepona (1V), runoresa ro6anbHOTO MOTETUICHUS KIIMMaTa, MapHUKOBBIN 2PQEKT. YroapHast KHCIOTa U €€ CONH, UX PU3NIECKUe U
XUMHYECKUE CBOMCTBA, IOJTy4YCHUE U TprMeHeHue. KauecTBeHHas peakius Ha kapOoHaT-HOHBIL. Vcmonb3oBaHne kapOOHATOB B OBITY, MEIHIIHHE,
MPOMBIIIJICHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHauanpHBIE MTOHATHS 00 OPraHMYECKHUX BEHIECTBAX KaK O COSNMHEHUAX yriepona (MeTaH, 3TaH, 3TUJICH, alleTHIICH, dTAaHOJ, ITTUIEPHUH, YKCyCHAs
kucnota). [[pupoaHbie CTOYHUKH YIII€BOAOPOIOB (Yyroib, MPUPOAHBIN Ta3, HEPTH), MPOAYKTHI HX NepepaboTku (OCH3UH), UX POJIb B OBITY U
npoMbIIIeHHOCTH. [ToHATHE 0 OMONOTHYEeCKH Ba)KHBIX BELIECTBAX: )KUpaX, OeKax, yIieBoJax — U UX POJIU B )KU3HH YeloBeka. MarepuaibHOoe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHHN.

Kpemuuii, ero ¢pusznueckue 1 XuMU4YeCKUe CBOMCTBA, oJyueHue 1 npumeHenue. CoequHeHus: KpeMHus B npupoze. O0miue npeacrapieHus 00 okcuae
kpemuus (1V) u kpemaueBoit kucinore. CUIMKaThl, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIEHHOCTH. BajkHelMe cTpOUTENIbHbIE MaTEPUaIbL:
KepaMHKa, CTEKJIO, LIEMEHT, OETOH, *kese300eToH. [Ipobiaembl 6e30macHOro UCIOIb30BaHUS CTPOUTENIbHBIX MAaTepUaOB B IOBCEIHEBHOM KU3HU.

Xumuueckuil Ikcnepumenm:

u3ydeHue o0pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, IPOBE/ICHNE KAU€CTBEHHBIX PEAKLIUN Ha XJIOPUI-UOHBI U HAOIIOCHUE
MPU3HAKOB UX MPOTEKAHMS, ONBITHI, OTpaXkaronine GU3nIecKrue 1 XUMUIECKIE CBOMNCTBA TaJJOTEHOB U X COSAMHEHHH (BO3MOYKHO HCTIOIH30BAHHE
BUJICOMATEPUAIOB), 03HAKOMJIEHHE C 00pa3aMu XJIOpUAOB (TaJOreHuI0B), 03HAKOMIIEHHE ¢ 00pa3IiamMu cepbl U €€ COeAMHEHUSIMH (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), HaOIIOACHNE TTpoliecca O0yIIMBAaHUS caxapa oA JeicTBUEM KOHIIEHTPUPOBAaHHON CEpHON KUCIIOTHI, H3y4eHHE
XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHON KHUCIIOTHI, POBEICHNE KAU€CTBEHHON PEaKINH Ha CyTh(paT-uoH U HAOIMIOeHNE TPU3HAKA €€ TPOTEKaHNU,
O3HAaKOMJICHHE C (PU3MUECKUMU CBOWCTBaMHU a30Ta, (pocdopa 1 Ux coequHEHUH (BOZMOXKHO HCIOIb30BAHUE BUJIEOMATEPHUAIIOB), 00pa3IiaMH a30THBIX U
¢dochopHbIX yI0OpeHUi, ToyuyeHue, cCoOOMpaHue, paclio3HaBaHuE U U3yYeHUE CBOMCTB aMMHUaKa, IPOBECHHE KaYeCTBEHHBIX PEAKIUil Ha HOH
aMMOHMS U pocdaT-uoH U N3ydyeHrEe IPU3HAKOB UX MPOTEKAHMS, B3aUMOJCHCTBIE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), U3yUEHUE MOJIeNiel KPUCTAITMYECKUX PEelIETOK ainmasa, rpaduta, QyjuiepeHa, 03HAaKOMJICHHE € TIPOLECCOM
a7copOLMK PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U yCTPOMCTBOM MPOTHBOTrasa, NojyuyeHue, COOMpaHue, paclio3HaBaHue U U3y4YeHue
CBOWCTB YIJICKMCIIOTO Ta3a, MPOBECHNE KaYeCTBEHHBIX PEaKInii Ha KapOOHAT M CHIIMKAT-MOHBI ¥ M3YYCHHE MTPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE
C IMIPOAYKIMEN CUJIMKATHOM ITPOMBIIUICHHOCTH, PENIEHNE KCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHelIne HeMeTaIlTbl U UX COSAUHECHUS .

MeTajibl M UX COeIUMHEHUS



OO01mas xapakTepuCTHKa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUH UX NoJjoxeHus B [lepuoauueckoit cucteme xumudeckux 3inemeHToB . U.
MenpaeneeBa u ctpoeHus aromoB. CTpoeHue MeTauioB. Metamnndeckast CBs3b U METAUINYECKAs KPUCTAJUIMYECKAsl PEeIIETKA. DIEKTPOXUMUYECKUM Pl
HanpspKeHud MetaioB. Pu3ndeckue U XMMUYEeCKUe cBoiicTBa MeTayuioB. OOIre cnocoOs! momydeHus: MetauuioB. [loHsATHE 0 KOPPO3UU METAJIOB,
OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT Koppo3uu. CruiaBsl (CTallb, Yyr'yH, JOPATIOMUHUANA, OPOH3a) U UX NPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

H_ICJ'IO‘-IHI)IG MCTaJIJIbIL: IIOJIOKCHUC B HepHOﬂquCKOfI CHUCTCMC XUMHUYCCKHX J3JICMCHTOB I[ . MGHI[CJ'ICCBa, CTPOCHUC UX ATOMOB, HAXOXICHUC B
IIpHUpoac. dusznyeckrue 1 XUMUYECKHE CBOMCTBA (Ha IIpUMCPEC HATPpUA U KaJ'II/I}I). OKCI/II[I)I U TUAPOKCHUABI HATPUA U KAJIHA. HpI/IMeHeHI/Ie MCJIOYHBIX
MCTAJIJIOB U UX COC,Z[I/IHCHPlﬁ.

[[lenoyHO3eMENBHBIE METAJIBI MATHUM M KaJIbLIMK: MOJ0KeHue B [lepuoguueckoi cucteMe xumudeckux amemeHToB 1. 1. MenneneeBa, cTpoeHrue ux
aTOMOB, HAXOXJICHHE B mpupoie. PU3nUecKrue 1 XUMUYECKUE CBOMCTBA MarHus U Kajbllns. BaxxHenue coeTMHCHUS Kalblius (OKCHI, THIPOKCHUI,
comnu). JKEcTKkoCTh BOAIBI M CTIOCOOBI €€ YCTPaHEHHUS.

AnroMunuii: nonoxenue B [lepuoanueckoit cucteme xumuueckux aneMeHToB . V1. MenpeneeBa, ctpoeHre aToMa, HAXOXKJICHUE B PUPOJIE.
dusndecKkre 1 XUMUYECKUE CBOMCTBA aMFOMUHMS. AMGBOTEpHBIE CBONCTBA OKCH/IA ¥ THAPOKCHIA ATFOMUHHUS.

Keneszo: nonoxxenue B [lepuoanueckoi cucreme Xxumuueckux 3meMeHToB J1. 1. Menneneesa, ctpoeHue aroma, HaxoxKJaeHue B npupoje. dusnueckue u
XUMHUYECKHE CBOMCTBA *xene3a. Okcuasl, ruapokcuabl u conu xenesa (1) n xenesa (1), mx cocras, cBOMCTBa U MOTyYCHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C 00pa3liaMyi METAJLIOB U CIUIABOB, UX (PU3MUESCKUMH CBOMCTBAMH, H3yUYCHHE PE3YJIETAaTOB KOPPO3UH METAIOB (BO3MOXHO
UCIIOJIb30BAaHUE BUICOMATEPHAIIOB), 0COOCHHOCTEH B3aMMOACHCTBHS OKCHIA KAJIBIIMSI U HATPUS C BOJIOHW (BO3MOXKHO MCIIOIb30BAHHE
BUJIEOMATEPUAJIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI, MpOIlecca TOPEHUsI JKelie3a B KUCI0po/ie (BO3MOXKHO MCTIOIB30BaHKUE BUICOMATEPHATIOB),
MIPU3HAKOB NMPOTEKAHUsI KAYECTBEHHBIX PEAKIIUN HAa MOHBI: MarHus, KajabIus, alFOMUHUS, ITUHKA, xkene3a (1) u xenesa (111), menu (I1), nHaGnronenue u
OTMCaHUe MPOIIECCOB OKpAIIMBAHUS IIJIAMEHU MOHAMU HATPHs, KU U KaJdblKsa (BO3MOXHO MCIOJIb30BaHUE BUACOMATEPHAIIOB), UCCIEI0OBaHUE
aM(OTEepHBIX CBOMCTB TUAPOKCH 1A ATFOMUHUS U THIPOKCHUIA IIUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BakHelme MeTamibl 1 uX
COCIUHCHHUS.

XuMHs M OKpY:KaloLas cpeaa

BemectBa n marepuabl B TOBCETHEBHOM JKU3HM YeloBeKa. be3omacHoe NCoap30BaHe BEMIECTB U XUMHUYECKUX peakuuid B ObITy. [IlepBas moMomb
[P XUMHYECKUX OXKOTaxX U OTPABJIECHUSIX.

XHMHYECKOE 3arpsi3HEHNE OKPYKAIOIIEH cpelibl (ITpeeabHas 10nycTMas KOHIIeHTpalus BeecTs, naiee — [1/1K). Ponbs xumuu B pemennn
HKOJIOTUYECKUX MTPOOIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3loB MaTepHasoB (CTEKIIO, CIIaBbl METAIJIOB, IOJIMMEPHBIE MAaTEPUAIIbI).



TEMATHYECKOE IINIAHUPOBAHHUE

8 KJIACC
Koiu4ecTBo 4acoB
Ne JuekTpoHHbIE (LM pOBbIE)
HaunmenoBanue Pa3aejioB 1 TEM MPOrpaMmabl KOHTpOJILHLIe HpaKTuqec
n/n Bceero o0pa3oBarejibHbIE pecypchl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHauajibHbIe XUMHYECKHE MOHATHS
Xumust — BaxkHas 00JIaCTh €CTECTBO3HAHUSA U
1.1 . 5 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
MIPaKTUYECKOM IeITEIIbHOCTH YEIOBEKa
1.2 BemiecTBa 1 XUMHYECKHE PEaKIIUH 15 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pasjen 2. Baxxneiinmue npeacraBuTe/ M HEOPraHN4YeCKUX BelleCTB
2.1 Bozayx. Kucnopon. Ilonsitue 06 okcumax 6 bubnuotexa IIOK https://m.edsoo.ru/7f41837c
2.2 Bognopon.IlonsiTue 0 KUCIOTAX U COJAX 8 1 bu6moreka LOK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [lonsiTrie 06 ocHOBaHUSX 5 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIacChl HEOPTaHUYECKUX COEIMHEHUN 11 1 bubnuotexa IIOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. [lepuoguuecknii 3axon u [lepuoguyeckas cucrema xumudeckux ieMeHToB JI. U. MenneneeBa. Ctpoenue aToMoB. XMMHY€ECKasl CBA3b.

OKHCANTENBLHO-BOCCTAHOBUTEIbHBIE pPe€aknuu

[Tepuoanyeckuii 3akoH u I[leprnonnueckas

3.1 cucTeMa XUMHUYecKux armeMeHnToB 1. 1. 7 bubnmoreka [TOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHne aTroma
X .0 -

3.2 VIMITICCIAs CBASE. LKHCIITEIbHO 8 1 bubmoteka ITOK https://m.edsoo.ru/7f41837c

BOCCTAaHOBUTCJIbHBIC PCAKIIUN



https://m.edsoo.ru/7f41837c
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Hroro no pazneny 15 bubmoteka ITOK https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmuoreka LIOK https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68
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9 KJIACC

KoaudecTBo yacoB

Ne DJIeKTpPOHHbBIe (U (PPOBbHIE)
HanmeHoBaHue pa3iesioB U TeM MPOrpaMMbl Konrpoasunie | Ilpakrnuec
n/n Bceero oOpa3oBare/ibHbIE pecypchl
padoThbI KHe padoThbl
Pazjes 1. BemecTBO M1 XUMHYECKHE peaKu
IT OneHue i
1.1 OFTOPEHHUC 1 YIITYDICHUS SHAMI OCHOBHBX 5 1 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
paszesnoB Kypca 8 Kiacca
O
1.2 CHOBHUHG SAKOHOMEPHOCTH XHMUHCCKHX 4 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
peakuuii
DNEKTPOIMTUYECKAS TUCCOITUANINS. XUMHUYECKHE
1.3 P Arcconman 8 1 1 Bu6miorexa LIOK https://m.edsoo.ru/7f41a636
peaKkuu B pPacTBOpax
Hroro no pasneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
06
2.1 A XaPARTCPHCTIIG XUMIHCCRUX SHICMEHTOB 4 1 bubmuoreka LIOK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
06
2.2 Har xapaKTepHch? HUMHTACCIIX SHCMEHTOB 6 bubnuoreka [1OK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u €€ coeqMHEeHus
06
2.3 HHasl XapaKTCPHCTHIA XUMHHCCKIX STCMEHTOR 7 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
VA-rpynmnsl. A30T, pocop U UX COeTUHEHUS
OO6mr1ast XapaKTepUCTHKA XUMUYECKUX AIEMEHTOB
2.4 IVA-rpynnel. Yrepoa v KpeMHUR U X 8 1 2 bubnuotexa IIOK https://m.edsoo.ru/7f41a636
COCITUHEHUS
Hroro no pazneny 25
Pasnes 3. Merasuibl M UX COeIMHEHUS
3.1 OO0mre cBOMCTBA METAIIIOB 4 but6moreka [1OK https://m.edsoo.ru/7f41a636
3.2 Baxxuelinre MeTammibl 1 UX COETUHEHUS 16 1 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20

Pasnen 4. Xumus U OKpy:KawIas cpeaa



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

4.1 BemectBa 1 marepuansl B )KU3HHU YEJIOBEKA 3 Bu6muoreka I{OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubnuorexa LHOK https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
DJIeKTPOHHbIE
Ne udpoBbie
’ Tema ypoka Bcero wHpp
n/n Hdara o0pa3oBare/IbHbIEC
4acoB
pecypcsl
[Ipeamer xumun. Poib XuMuM B KM3HM YeloBeKa. Tena u bubmmorexa [IOK
1 bedl ' ' 1 https://m.edsoo.ru/ffod
BEIIICCTBA 210c
bu6moreka [IOK
2 [lonsatue o MeTOAAX IIO3HAHUSA B XUMUH 1 https://m.edsoo.ru/ff0d
227e
[IpakTuueckas pabora Ne 1 «IIpaBuna paGoTsl B bubnuorexa [JOK
3 nabopaTopuu U IpUEMBI 00paleHus ¢ 1ab0paToOpHBIM 1 https://m.edsoo.ru/ff0d
000pyIOBaHUEM 23dc
Uucreie BemecTBa 1 cMecu. CriocoObI pa3aesieHus bubmorexa [JOK
4 B ' P 1 https://m.edsoo.ru/ff0d
cMecei 26ca
N bub6mmoreka [IOK
IT 6ota Ne 2 «P
5 pakTHueckas paboTa « Ua3z[eneHI/Ie cMeceit (Ha 1 htts://m.edsoo.ru/ffod
MIpUMepe OYMCTKH MTOBAPCHHOMN COJIH)» 98¢8
bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJTbI 1 https://m.edsoo.ru/ffod
2a6c
XHUMHYECKHE AIEMEHTBI. 3HAKN (CUMBOJIBI) XHMHYECKUX bubmorexa LHOK
7 ' 1 https://m.edsoo.ru/ffod
AJICMEHTOB
2be8
bu6mmoreka [IOK
8 [TpocThie U CIOXKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d
2a6c
bu6moreka [IOK
9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 https://m.edsoo.ru/ff0d
2d50
bu6moreka [JOK
3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. XMUMHUECKas
10 1 https://m.edsoo.ru/ffOd
dopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB Deae
OtHocuTenbHas aToMHas Macca. OTHOCHUTEIbHAS bubmorexa LHOK
11 ' 1 https://m.edsoo.ru/ffod
MOJICKYJISIpHAsT Macca 393c
bu6mmoreka [IOK
12 MaccoBas 101 XMMHYECKOr0 JIeMEHTa B COSIMHEHUH 1 https://m.edsoo.ru/ffod
350c
bu6moreka [IOK
13 KomnuectBo BemectBa. Moinb. MosnsipHas Macca 1 https://m.edsoo.ru/ff0d

5230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

dusnueckre U XUMAYECKUE ABJICHUS. XUMHUUYECKas

bubaunoreka [IOK

14 https://m.edsoo.ru/ff0d
peakuus 3764
bubaunoreka [IOK
15 [Ipu3Haku U yclIOBUS IPOTEKAHUS XUMUUECKUX PEAKIUI https://m.edsoo.ru/ffod
3al6
bubaunoreka [IOK
3aKoH COXpaHEHUS MAacChl BEIIECTB. XUMUUECKUE
16 . https://m.edsoo.ru/ffod
ypaBHEHUS 3bs8
bu6mmoreka [IOK
BrruncneHus KomuecTBa, MacChl BEMIECTBA 110
17 - https://m.edsoo.ru/ffod
YpaBHEHUSM XUMHYECKHX peaKuil
5708
Knaccudukanms XuMruueckux peakiuii (CoenHeHus bubmorexa HOK
18 ’ https://m.edsoo.ru/ffod
pa3IoKCHMsI, 3aMEIIICHUS, 0OMEHA)
3f34
bubauoreka [IOK
19 O0001IeHrEe U cCHCTeMaTH3aIs 3HAHUI https://m.edsoo.ru/ff0d
40c4
bu6mmoreka [IOK
KonTponbsnas padora Nel o Teme «Bemectsa u
20 P P t https://m.edsoo.ru/ff0d
XUMHYECKHE PEaKIIUN)» 4990
Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucinopog — bubmorexa [JOK
21 ] ’ https://m.edsoo.ru/ffod
AIIEMEHT U MpocToe BemecTBo. O30H
448e
. bu6mmoreka [IOK
duznyeckne 1 XUMUUIECKUE CBOMCTBA KUCIOPOAA
22 https://m.edsoo.ru/ff0d
(peakuuu okucienus, ropenue). [lousatue 06 okcugax 4614
bu6mmoreka [IOK
CriocoOblI ony4eHus KMcaopoa B J1abopaTopuu u
23 https://m.edsoo.ru/ff0d
MIPOMBINUIEHHOCTH. [I[puMeHenne kucnopoaa 4974
TennoBoi A3 PeKT XMMUIECKOH peakIiy, TOHATHE O bubmuotexa [IOK
24 TEPMOXUMUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d
SHAOTEPMUYECKUX PEAKIUIX 4790
TonnuBo (HedTh, yroib U MeTaH). 3arpsi3HeHHE BO3/1yXa bubmorexa HOK
25 T ' yE https://m.edsoo.ru/ff0od
CHOCOOBI €ro NMpeA0TBpaILLEHUs
4cda
[Tpaktuueckas padota Ne 3 o teme «llomydenne u bubmorexa HOK
26 . https://m.edsoo.ru/ff0d
coOupaHue KUCIOpoa, H3yuYeHNEe €ro CBONCTBY» 4262
Bonopon — snemeHT u npoctoe BemecTBo. Haxoxaenue bubmorexa [JOK
27 5 o ' https://m.edsoo.ru/ffod
pupone 4ddo
duznyecKkue 1 XUMUIECKUE CBOWCTBA BOAOPOIA bubmorexa HOK
28 poAa. https://m.edsoo.ru/ffod
IIpumeHeHue Bonopona
4ddo
29 [TonsiTHE O KUCTIOTAX U COJISAX bubamorexa [IOK

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

50d2

bubaunoreka [IOK

30 CriocoObI MoTy4eHus BOIOpo/ia B JTa00paTopHu https://m.edsoo.ru/ff0d
4dd0
bubaunoreka [IOK
[Tpaktuueckas padora Ne 4 o reme «llomydenue u
31 P P . I https://m.edsoo.ru/ffod
coOupaHue BOIOpoja, U3y4eHUE €ro CBONCTBY 44
bubaunoreka [IOK
32 MounsipHblii 00bEM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/ff0d
542e
Brruucnenus o0bEma, KOTMYECTBA BEIISCTBA T'a3a MO €To bubmoreia LOK
33 ’ . https://m.edsoo.ru/ffod
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY 5540
Breruncinenus 00bEMOB I'a30B 110 YPaBHEHUIO PEaKIUU Ha bubmmorexa [IOK
34 . yp N P https://m.edsoo.ru/ff0d
OCHOBE 3aKOHa 0OBEMHBIX OTHOILIIEHUH Ta30B 5708
bubauoreka [IOK
35 DOU3NYECKUE U XUMUYECKUE CBOMCTBA BOBI https://m.edsoo.ru/ff0d
587a
bubauoreka [IOK
36 CocraB ocHoBanuii. [loHsTHE 00 MHIUKATOpaX https://m.edsoo.ru/ffOd
592
Bona kak pactBopurens. HachleHHbie 1 bubaunoreka [JOK
37 HEHACBILIEHHBIE pacTBOPbI. MaccoBas J0Jid BEMIECTBA B https://m.edsoo.ru/ff0d
pacTBope 5b40
[Tpaktuueckas padora Ne 5 o teme «IIpurotopnenue bubauoreka [IOK
38 PacTBOPOB ¢ OMPEACIEHHOW MAaCCOBOM J0NICH https://m.edsoo.ru/ffOd
PaCTBOPEHHOTO BEIIECTBAY Seba
bu6moreka [IOK
KonTpoasnas padora Ne2 o Teme «Kucnopoa. Bogopos.
39 B P P POA. BOAOPOA https://m.edsoo.ru/ff0d
onay 6342
bu6mmoreka [IOK
40 Oxcuppl: cocTaB, Kiaccu(uKalys, HOMEHKIIATypa https://m.edsoo.ru/ffod
664e
[TonyyeHune ¥ XUMHUYECKHE CBOMCTBA KMUCIOTHBIX bubmmorexa [IOK
41 7 ’ https://m.edsoo.ru/ffod
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB
664e
bubaunoreka [IOK
42 OcHoBaHus: cOCTaB, KIaccu(pUKaIms, HOMEHKIIaTypa https://m.edsoo.ru/ff0d
67ca
bu6mmoreka [IOK
43 [Tomyyenue n XUMHYECKHE CBOMCTBA OCHOBAaHUM https://m.edsoo.ru/ffod
67ca
bu6mmoreka [IOK
44 Kucnotsl: coctas, kaccudukanus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d
fee2
45 [Tomy4yeHnue U XUMHUYECKHE CBOMCTBA KHCIOT bubmuoreka [IOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d
fee2

Conu (cpenHue): HOMEHKIIaTypa, ClIOCOOBI MTOTyYeHUS,

bubaunoreka [IOK

46 . https://m.edsoo.ru/00a
XUMHUYECKHE CBOMCTBA 49474
[TpakTrueckas padora Ne 6. Pemenue bubmoteka [JOK

47 9KCIEPUMEHTAJIbHBIX 331a4 110 TeMe «OCHOBHBIE KJ1acChl https://m.edso00.ru/00a
HEOPraHUYECKUX COCTUHEHUN» dob7c
['eneTnueckas cBsI3b MEXIy KilacCaMl HEOPTraHUYECKUX bubmmorexa [IOK

48 . Y P https://m.edsoo.ru/00a
COCIMHEHUI 49350

bu6mmoreka [IOK
49 O06o001IeH e U cHCTeMaTH3aIus 3HAHUI https://m.edsoo.ru/00a
d9cb2
bu6mmoreka [{IOK
KonTponbnas padora Ne3 o teme "OCHOBHBIE KJIaCChI

50 P P o https://m.edsoo.ru/00a
HEOPraHUYECKUX COCAUHEHUN d%1a
[TepBbie MOMBITKH KIaCCU(PUKALIMN XUMHUSCKUX bubmorexa [JOK

51 P https://m.edsoo.ru/00a
sneMeHTOB. [ToHATHE O rpynIax CXOIHBIX JIEMEHTOB doffa

. bubmmoreka [{IOK
[Tepunonnueckwuii 3akoH u [lepuoanyueckas cucrtema

52 https://m.edsoo.ru/00a

xumuueckux 3emenToB /1. 1. MenaeneeBa
da52c
bubauoreka [IOK

53 [lepuoabl, rpynIbl, HOATPYIIIBI https://m.edso0o.ru/00a

da52c
bu6mmoreka [IOK

54 Crpoenue aromoB. CocTaB aTOMHBIX sifiep. M30TombI https://m.edso0.ru/00a

da342
bu6mmoreka [IOK
CtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB

55 . https://m.edsoo.ru/00a

[Tepuognueckoii cucremsl . 1. Menaeneena
dabbc
XapakTepucTUKa XUMHUYECKOT0 JJIEMEHTA I10 €ro bubmuotexa [IOK

56 nosioxkeHuto B Ilepuonnyeckont cucreme 1. U. https://m.edsoo.ru/00a
MeneneeBa da824
3nauenue [leproanyeckoro 3akoHa JJisl pa3BUTHUS HAYKU bubanorexa [JOK

57 u npaktuku. J[. 1. MenneneeB — y4€HbIN, Ieqaror u https://m.edsoo.ru/00a
rpaKJIaHUuH da96e
DIEeKTPOOTPHUIIATETLHOCTh aTOMOB XUMHUYECKUX bubmmorexa [OK

58 pooTp https://m.eds00.ru/00a
3JIEMEHTOB

daab8
bu6mmoreka [IOK

59 HNonnas xumMuueckas CBsi3b https://m.edsoo.ru/00a

dac34
bu6moreka [IOK
60 KoBasieHTHas nossipHas XMMHUYECKas CBA3b https://m.edso00.ru/00a

daab8
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61

Kosanenrnas HEMOJIApHasA XUMHUYCCKas CBA3b

bubaunoreka [IOK
https://m.edsoo.ru/00a
daab9

62

CreneHb OKUCIICHUS

bubaunoreka [IOK
https://m.edsoo.ru/00a
dae28

63

OKHCIINTEIIFHO-BOCCTAHOBUTEIILHBIE p€akuuu

bubaunoreka [IOK
https://m.edsoo.ru/00a
db076

64

OKHCIIUTEIIN ¥ BOCCTAHOBHUTEIIHN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db076

65

KonTponbhas pabora Ned4 o Teme «CtpoeHue atoma.

XUMHYECKas CBA3LY»

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db486

66

O06001IeHME ¥ cUCTEMATU3AIUS 3HAHUN

bubauoreka [IOK
https://m.edsoo.ru/00a
db33c

67

O06001IeHMEe ¥ cUCTEMATU3AIUS 3HAHUN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
d9cb2

68

O00011IeH1E U CUCTEMATU3AIUS 3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
61c6

OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68
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9 KJIACC

DJIeKTPOHHbIE
Ne uudgposBbie
Tema ypoka ara
n/n P Bcero A o0pa3oBareJIbHbIEC
pecypchl
. bu6moreka [IOK
[Tepuognueckuii 3akoH. [lepuonnueckas cucrema
1 1 https://m.eds00.ru/00ad
xumudeckux 3nmemenToB . . MenaeneeBa b506
. bu6mmoreka [IOK
3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB XUMHUYECKUX
2 . 1 https://m.eds00.ru/00ad
AJIEMEHTOB IMEPBBIX TPEX NEPHUOIOB b6b6
Krnaccudukaius 1 HOMEHKIaTypa HEOPTaHUIECKUX bubmmorexa [JOK
3 1 https://m.edsoo.ru/00ad
BEIIECTB b7e2
. bu6mmoreka IIOK
Buibl XMMUYECKOM CBSI3U U TUITBI KPUCTAIUTHYECKUX
4 . 1 https://m.edso0.ru/00ad
peméTok bacé
5 KonTponbhas padorta Nel o Teme «IloBropenue n 1
yIi1yOJieHHe 3HaHUW OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay
. bubmuoreka [IOK
Knaccudukanus XuMHUECKUX PEAKITHH 110 pa3InIHBIM
6 1 https://m.edsoo.ru/00ad
MPU3HAKAM bchO
ITonsiTue o ckopocTH XUMUUYECKOM peakiuu. [lonstue o bubnnorexa IIOK
7 P P ' 1 https://m.edso00.ru/00ad
TOMOTCHHBIX M TE€TEPOTCHHBIX PEAKIINIX beOa
[TonsTue 0 xumuyeckoM paBHOBeCUU. DAKTOPBI, bub6mmoreka [JOK
8 BIIUSIOIINME HA CKOPOCTh XUMHUYECKON PEAKLUU U 1 https://m.edso00.ru/00ad
MOJIOKEHHE XMMHUUYECKOTO pPaBHOBECHS c28c
bubauoreka IIOK
9 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIE PEAKITUT 1 https://m.eds00.ru/00ad
cade
Teopust smekTponuTHYECKON qucconuanui. CUIbHBIC U bubmmorexa [JOK
10 P P ' 1 https://m.edso0.ru/00ad
cl1a0bIe ANEKTPOIUTHI
cd68
butmmoreka [IOK
11 HonHble ypaBHEHUS peaKIUii 1 https://m.edsoo.ru/00ad
d448
N . bubmuoreka [IOK
XHWMHYECKHE CBOMCTBA KMCIIOT 1 OCHOBAHHH B CBETE
12 . N 1 https://m.edsoo.ru/00ad
MIPEJICTABICHUA 00 AMEKTPOTUTHUECKOHN TUCCOIHAIINN 4543
. . . bubmuoreka [IOK
XUMHYECKHE CBOMCTBA COJICH B CBETE MpEACTaBICHUN 00
13 N 1 https://m.edsoo.ru/00ad
ANEKTPOIUTUUECKON TUCCOIMALIUN
d8b2
. bubmuoreka [IOK
14 [TonsaTue o rugponuse conei 1 4

https://m.edsoo.ru/00ad



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

d9d4

bubmmoreka IJOK

15 O06o011IeHre 1 cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad
dd12
[IpakTrueckas padora Ne 1. «Pemenue bubmorexa [JOK
16 https://m.edsoo.ru/00ad
AKCIEPUMEHTAJILHBIX 33734
dbfa
KonTponbsHas padora Ne2 1o Teme «IIeKTpOTUTHIECKAs bubmorexa LHOK
17 https://m.edso0o.ru/00ad
nucconuanus. XUMHYECKHE Peakiuu B paCTBOPAX» deco
bubmmoreka IIOK
OO01as xapakTepUCTUKa IaloreHOB. XUMUYECKHE
18 . https://m.edsoo.ru/00ad
CBOICTBa Ha MpUMeEpe XJI0pa
dfe2
XiopoBopopoz. ColisiHast KUCI0TA, XUMUYECKHE bubmorexa HOK
19 . ' ’ https://m.edso0.ru/00ad
CBOICTBa, MOJTy4YEeHHE, TPUMEHEHUE
el04
bubmuoreka [IOK
[Ipaktuueckas padora Ne 2 o reme «llomyuenue
20 p N P . . i https://m.edsoo0.ru/00ad
COJISTHOM KHCIIOTHI, U3Y4YCHHE €€ CBOWCTB)» 0348
BrruncneHus mo ypaBHEHUSIM XUMHUYECKHUX PEaKIIHMA bubmorexa LHOK
21 ’ https://m.edso0.ru/00ad
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE
e488
bu6mmoreka IIOK
22 O6mas xapakrepuctuka sneMeHToB VIA-rpynimsl https://m.edsoo.ru/00ad
e64a
AnnotponHsie MoaudUKauu cepsl. HaxoxaeHue cepsl U bubmorexa HOK
23 N . ’ . https://m.edsoo.ru/00ad
e€ coelMHEeHUl B pHupojie. XUMHUECKHE CBOMCTBA CEePBI e64a
CepoBomopos, cTpoeHue, Gu3ndecKue 1 XuMU4ecKue bubmorexa HOK
24 . ’ ’ https://m.edso00.ru/00ad
CBOICTBa
e802
Oxcuapl cepbl. CepHas KMCI0Ta, GU3NYECKUE U bubmorexa [JOK
25 T ’ https://m.edsoo.ru/00ad
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
ea28
XUMUYECKUE PEeaKIiH, JeKaIIe B OCHOBE
MIPOMBIIIIEHHOTO CTI0Cc00a MOMyYeHUs! CEPHOM KUCIOTHI bubmorexa HOK
26 . ’ https://m.edso00.ru/00ad
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIEH CpeIbl ec8a
COCTUHEHUSIMH CEPBI
bu6mmoreka [IOK
27 Brrunciienne MaccoBoOi 101 BBIXOJA TPOYKTA PEAKIIUHI https://m.edsoo.ru/00ad
ec8a
OO1m1ast xapakTepucTUKa 31eMeHTOB VA-rpynmsbl. A30T, bubnuorexa HOK
28 pacrpocTpaHeHue B IpUpoae, GU3NUECKHE U XUMHUECKUE https://m.edsoo.ru/00ad
CBOMCTBA eeab
. bubmmoreka [IOK
AMmMuak, ero Gpu3nYecKue U XUMUYeCKHe CBOMCTBA,
29 https://m.edsoo.ru/00ad

IMMOJIYYCHHE U ITPUMCHCHHNEC

f004
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https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

[TpakTrueckas padota Ne 3 o teme «Ilomyuenue

bu6mmoreka IIOK

30 N https://m.edsoo.ru/00ad
aMMHaKa, U3y4eHHE €ro CBOWCTBY
180
. bu6mmoreka IJOK
A3oTHas KucnoTa, e€ GpuznuecKue u XUMUYECKUe
31  oTha https://m.edsoo.ru/00ad
CBOM £306
Hcnonb30Banue HUTPATOB U COJIEH aMMOHUS B Ka4€CTBE bu6moreka [IOK
32 MUHEpAIbHBIX Y100peHuil. XUMUYeCKOe 3arps3HeHUe https://m.edsoo.ru/00ad
OKpYKaloIIel cpeibl COSTUHEHUSIMH a30Ta 518
bu6mmoreka [JOK
®ochop. Oxcun docdopa (V) u dhochopHas KUCIIOTA,
33 dop docgopa (V) u(b dop https://m.edsoo.ru/00ad
¢bu3nyeckre 1 XUMUYECKHUE CBOMCTBRA, TIOJTy4YeHHE f634
bu6moreka [IOK
Hcnons3oBanue GpocdaroB B KaueCTBE MUHEPATbHBIX
34 . . https://m.edsoo.ru/00ad
ynoOpeHuid. 3arps3HeHNe MPUPOITHON cpebl pocdaramu £620
VYrepon, pacpoCcTpaHeHHE B IPUPOJIE, PU3NICCKUE U bubmorexa LHOK
35 PO%L P N ’ https://m.edso0.ru/00ad
XUMHYECKHE CBOMCTBA
fd9c
Oxcunel yriaepoaa, ux Gpu3ndeckue U XUMHUIECKHe bubnuoreka [IOK
36 CBOICTBA. JKOJIOTUYECKUE TPOOIEMBI, CBI3aHHBIE C https://m.edsoo.ru/00ad
okcuioM yriepona (1V) febe
bu6mmoreka IIOK
37 VYrosibHas KUCIOTA U €€ COu https://m.edsoo.ru/00ae
006¢
[Ipaktuueckas padora Ne 4 o teme "llonyuenue bubmuoreka [IOK
38 YIJIEKHUCIIOTo ra3a. KauecTBeHHas peakius Ha KapOoHat- https://m.edsoo.ru/00ae
MOH" 027e
[TepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIECTBAX bubmorexa [JOK
39 P P https://m.edsoo.ru/00ae
KaK O COeIMHEHHX yriiepoaa
054e
bu6mmoreka [JOK
40 Kpemuuii u ero coenunHeHus https://m.edsoo.ru/00ae
080a
ITpakTuyeckas padora Ne 5. Pemenue bubnuoreka LIOK
41 JKCIIEpUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHenmue https://m.edsoo.ru/00ae
HEMETaJlJIbl ¥ UX COCTMHECHUSI 0bf2
Kontponbshas pabora Ne3 no teme «Baxkneiiniue bubmorexa [JOK
42 https://m.edsoo.ru/00ae
HEMETAJUTBI ¥ UX COSTMHCHUSDY
0el8
OO01mas XxapaKTepHCTHKAa XMMHYECKHX DJIEMEHTOB —
bu6mmoreka [JOK
MeTaTOB. MeTayuindeckas CBA3b U METaNTNIeCKas
43 . . https://m.edsoo.ru/00ae
KpucTamudeckas permérka. dusndeckre CBONCTBa 1036
METaJIOB
XUMHUYECKHE CBOMCTBA METAJIOB. DJNEKTPOXUMUYECKUI bubmorexa HOK
44 ) https://m.edsoo.ru/00ae

PsAI HaIPSDKEHUM METAJIOB

1156



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

O6u1re ciocoObl momyyeHust MetanioB. CrutaBbl.

bubmoreka [IOK

45 Boruucnenus no ypaBHEHHUSAM XUMHUYECKUX PEaKIUH, https://m.edsoo.ru/00ae
€CJIM OJIUH U3 PEAreHTOB COMEPKUT IPUMECH 1156
bu6mmoreka IIOK
46 [ToHsiTHE O KOPPO3UH METAIIOB https://m.edsoo.ru/00ae
1278
bu6mmoreka IIOK
47 [IlemoyHBIC METAILIBI https://m.edsoo.ru/00ae
14b2
bu6moreka [IOK
48 OKCHUbl U TUIPOKCUJIBI HATPUS U KaJIus https://m.edsoo.ru/00ae
14b2
bu6moreka [IOK
49 [ITenouHo3eMeNbHBIE METAIIIBI — KAJIBIIUN U MarHui https://m.edsoo.ru/00ae
15e8
bubmuoreka [IOK
50 Bakneiime coeIMHEHUS KaTbIIHUS https://m.edsoo.ru/00ae
15e8
51 O00011IeHIE U CUCTEMATU3ALUS 3HAHUI
bu6mmoreka IIOK
52 XKécTtrocTh BOMBI U CIIOCOOBI €€ yCTpaHeHHs https://m.edsoo.ru/00ae
1886
. bu6mmoreka IIOK
[IpakTrueckas padora Ne 6 mo Teme "XKECTKOCTH BOJIBI M
53 P B P \ A https://m.edsoo.ru/00ae
METOIbl €€ YCTpaHEeHUS 1268
bu6mmoreka [IOK
54 ATOMUHMI https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
55 AMdoTepHbIe CBOIICTBa OKCHA U THAPOKCH 1A https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
56 Kenezo https://m.edsoo.ru/00ae
1d86
bubaunorexa IIOK
S7 Oxcuibl, THAPOKCH B U coiu xene3a (1) u sxenesa (1) https://m.edso0o.ru/00ae
35€e6
58 O0001IeHE U CUCTEMAaTHU3alMs 3HAHUH
[IpakTuueckast pabora Ne 7. Pemenue bubnuoreka [IOK
59 AKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaxHeime https://m.edsoo.ru/00ae
METAJUIBI ¥ UX COEIUHEHUI 3de8
BrruncneHus mo ypaBHEHUSIM XUMHUYECKHUX PEaAKIIHM,
€CJIM OJTMH U3 PEarcHTOB JaH B H30BITKE WIIH COACPKHUT bubmorexa [TOK
60 P . https://m.edsoo.ru/00ae
npuMecH. BeIYuciieHns MacCOBO# JIOJIM BBIXOJ[a MPOTYKTA 1750
peakuu
61 O0001IeHE U CUCTEMATH3aLMs 3HAHUH
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KonTponbhas padota Ned4 o Teme «Baxneiinme

62 1
METAIUIbI U UX COEIUHEHUS))
BemtectBa 1 Marepuaibl B HOBCETHEBHOM KU3HHU Bubmaorexa IIOK
63 B P a 1 https://m.edsoo.ru/00ae
YyeJIoBeKa 3150
bu6moreka [JOK
64 XHUMHYECKOE 3arpsi3HEHUE OKPY)KAFOIICH CpeIb 1 https://m.edsoo.ru/00ae
4270
bu6moreka [JOK
65 Ponb XuMHM B PEIIEHNH SKOJIOTHYECKUX MPOoOIeM 1 https://m.edsoo.ru/00ae
4270
bu6mmoreka [IOK
66 O00011IeH1E U CUCTEMATU3ALUS 3HAHUI 1 https://m.edsoo.ru/00ae
0dOa
bu6mmoreka IIOK
67 O000111eH1E ¥ CUCTEMATU3alU 3HAHUI 1 https://m.edsoo.ru/00ad
b33c
bu6mmoreka IIOK
68 O0001IeHrEe ¥ cUCTEMATH3alNs 3SHAHUHA 1 https://m.edsoo.ru/00ad
9ch2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBS3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Xumus. 8 kiacc: yueb. ais obieodpazoBarenbHbIX yupexaenuid / O.C.
I"abpuensn. - 3-e usa., crpeotutl. - M.: Ipoda, 2022. - 286 c.
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