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Pabouas mporpamma mo xumuu ais § kiacca paspaboTaHa Ha OCHOBAHUU
HOPMATHBHO-TIPABOBHIX IOKYMEHTOB:

1. 3akoH «O06 obpazoBanuu B Poccuiickoit @enepanum» Ne 273-D3 ot
29.12.2012 .

2. ITpuka3z MunuctepctBa npocpenienuss PO or 31 mas 2021 r. N 287
"O0 yTBepxkAeHUM  (enepaTbHOr0  TOCYJApCTBEHHOTO  00pa3oBaTEIBHOTO
CTaHJIapTa OCHOBHOTO 00IIero 0OpazoBaHus'.

3. [Ipuka3 MunucrepcrBa npocsemieHuss PO ot 18 mas 2023 r. Ne370
«O06 yTBepxkaeHHH ¢eaepanbHO 00pa30BaTENIbHON MPOrPaMMbI  OCHOBHOTO
o011iero oOpa3oBaHus».

4, VYuebnbiit mnan YOV «Jluneit KOO» na 2023-2024 y4ueOHbIM O/,

Yueonpi mian YOV «Jlumeit KOO» na 2023-2024 yueOHBIE TOA
npeaycMaTpuBaeT U3ydeHHe XUMUU B o0beMe 2 vaca B Hezenmo (68 vacoB B rox),

Ha OCHOBC 4YCI'O pa3pa60TaHa JaHHas1 pa6oqa;1 ImporpamMma Ijis 8-T0 Kiacca.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOTI' O
ITPEIMETA

JIMYHOCTHBIE PE3VYJIbTATHI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOy4YeHHUsS XUMHUU B €IWHCTBE Y4yeOHOH H
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLUMOKYJIbTYPHBIMU W JYyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, ITPUHSATBIMU B
oOIIecTBe MpaBWJaMd W HOPMaMH TIOBEIEHUS M CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIUATIM3AIIUN 00YUYaIOIINXCS.

JIngyHOCTHBIE  pe3yJabTaThl  OTPaXarT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTUBHBIX IEHHOCTHBIX OPHUEHTAIMA W
paCUIMPEHUE OMBITA JICITEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuOTUYECKOrO BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HaydyHOMY HACJCIHWI0, TOHUMAaHUS 3HAYCHUS XUMHUYECKOM HAyKU B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaIUe o
MEPENOBBIX JIOCTHKEHUSIX M OTKPBITUSX MHPOBOM M OTECUYCCTBEHHOW XWUMMHHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa 1 OOIIIECTBA;

2) rpaxaaHCKOT0 BOCITUTAHUS:

MPEACTABJICHUSI O COLNUAIBHBIX HOpPMax M TMpPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
JeATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOHN MACATEIbHOCTH IpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YIEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYNIKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS NTOCIEACTBUM MTOCTYIIKOB;

3) IEHHOCTH HAyYHOT'O MO3HAHMUS:



MHUPOBO33PEHUYECKUE MPEACTABICHUSI O BEIIECTBE M XMMHUYECKOW pEaAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH U COCTaBIISIOIIUE
OCHOBY I TOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aUMOCBSI3SIX YEIOBEKa C
MPUPOIHON CPEOid, O POJIM XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHBIC HA MOJIYYEHUE HOBBIX 3HAHHUM MO
XUMHUH, HEOOXOJUMBIE i1 OOBSICHEHUS HAOJIOIa€MbIX MPOIECCOB U SIBICHUI,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHON
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M MO3HAHUIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM U HCCIIEIOBATEIbCKON
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIEeM;

4) popMupoBaHUS KyJIbTYPhI 3I0POBbSI:

OCO3HAHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBbIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHE IMOCIEICTBUNA W
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH;

5) TpyAOBOTO BOCIIUTAHMUSL:

MHTEpEC K MPAKTUYECKOMY M3YUYCHUI0 TTpodecchil U Tpyaa pa3iuyHOTO poja,
yBaXEHUE K TPYAYy W pe3ysibTaram TPYAOBOU NEATETLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUs TMPEAMETHBIX 3HAHWW TI0 XWUMHH, OCO3HAHHBIA BHIOOD
WHMBUTyaJIbHON TPAGKTOPUU MPOJOHKEHHUS 00pa30oBaHUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON eITENHPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCUOHAIBHON CPEJIE;

6) SKOJIOTMYECKOT'0 BOCTIMTAHUS:



HKOJIOTMYECKH 11€JIECO00pa3HOE€ OTHOUIEHHE K MPUPOJIe KaK HCTOUYHHUKY
YKU3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3UYECKOMY W TICHXHMYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBui 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYAIHSIX,
YTPOKAIOIIMNX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPH MU3YYCHHH XUMUH, IS
peLIeHHUs 3aa4, CBSI3aHHBIX C OKPY>Kalolleld TPUPOTHON CPENOM, I MOBBIIEHUS
YPOBHSI ~ DKOJIOTMUECKOM  KYJIBTYpbl, OCO3HAHMUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJOB XUMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHKATUBHOW U COLUAJIBHON TTPAKTHKE.

METAIIPEAMETHBIE PE3VYJIBTATBI

B coctaBe MeTanpeaMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMUpOBaHUS MHUPOBO33PEHUST OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (HAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETax U IMO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (OPMHPOBATH IMPEACTABICHHUE O IEIOCTHOMN
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHBIC yUeOHbIE IEWCTBUS (IT0O3HABATEIIbHbIC,
KOMMYHUKATHUBHBIE, PETyJISATHBHBIE), KOTOpbIE 0OECHeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
JEATEIIbHOCTH.

[To3HaBaTenbHBIC YHUBEPCAIbHBIC YUCOHBIC TCUCTBUS

ba3oBrie nornueckue AeuCTBUSA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISTh UX XapaKTEpHbIC
MpPU3HAKH, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSITUSAMH), UCIOJIb30BAThH
MOHATHUSI JIJIs1 OOBICHEHUS OTACIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KPUTEPUH VISl KIACCU(PUKAINMKA XUMHUYECKHUX BEIIECTB M XUMHUUYECKHX PEaAKIUH,

YCTaHAaBJIIMBATb INPHUYHMHHO-CICACTBCHHLIC CBA3UM MCKIAY 00BEKTaMU HU3Yy4YCHUA,



CTPOUTH JIOTUYECKHE paCCyXACHUS (MHIYKTUBHBIC, NETYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

YMEHHE TIPUMEHATH B TIPOIECCe TMO3HAHUS TMOHATHS (TPEeIMETHBIE U
MeTaIpeIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJICITH, UCITOJIb3yEMbIC B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIC B XUMHUH MOJCIbHBIC MTPEACTABICHUS —
XAMHYECKUN 3HaK (CUMBOJI DJIEMEHTA), XUMHUecKas (opmyrna W ypaBHEHHE
XUMUYECKON PEAKIUU — MPU PEIICHUN YIeOHO-TI03HABATENBHBIX 3a7a4, ¢ YIETOM
ITHX MOJCIBHBIX IMPEACTABICHUN BBIIBISATh M XapaKTEPU30BATh CYIICCTBCHHBIC
MPU3HAKN W3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIUMH,
BBEISIBIIATH  OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3oBbie nccnenoBaTenbCKue 1eHCTBUS:

YMEHHUE HCIOIb30BaTh MMOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUA, a TaKKe B KadeCTBE OCHOBBI Ui (POPMUPOBAHUS THIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKAa3bIBAEMBIX CYXKICHU;

NpUOOpPETEHUE ONbITa [0 IUIAHUPOBAHUIO, OpPraHU3AIMU W TPOBEJICHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaONIoJaTh 3a XOJOM Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €T0 PE3YNbTaT, (POPMYITUPOBATH 000OIICHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MpOJIeTITaHHOM padoTe.

PaGoTa ¢ undopmarnueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HH(POPMAIHIO
Pa3TUYHBIX BUIOB M (GOPM MPEACTABICHUS, TIOJYIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(HaydHO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpXaHUsS, CIPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH IPOTUBOPEUYHBYIO M
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE TPUMEHSTh Pa3IUYHbIE METOJbl U 3aMpOChl MPU TOWCKE U OTOOpE
uH(OpPMAIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJIsS BBITOJTHCHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a71a4 OMPEIeIEHHOTO TUTIA, IPUOOPETEHHUE OTBITA B

00JaCTH  MCHOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,



OBJIAJICHHUE KYJIbTYPOI aKTUBHOI'O UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY TMpeAcTaBIeHUS UH(DOPMALIUN U
WUTIOCTPUPOBATh pEIIaeMble 3alaydl HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce Yy4yeOHOH u
UCCIIEIOBATENbCKON N1E€ATEIbHOCTY UH(POPMAIMIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEIBl.

KoMMyHUKaTHUBHBIE YHUBEPCAJIbHBIE YUEOHbBIE AEHCTBU:

YMEHHUsI 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CylmlecTBYy  OOCyXJaeMol  TeMbl, (OpPMYyJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUS  NPEJICTaBIATh  IOJYYEHHBIC  pe3yJibTaTbl  IIO3HABATEJIBHOM
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pE3yNbTATOB BBINOJHEHUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITa,
71a00paTOpHOI1 pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

yMEHUsI Y4EeOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX WMHTEPECOB U COTJIACOBAHUSA
no3uuuid (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUHM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynstruBHbIE yHUBEpCAIbHbIE YU€OHbIE IEUCTBUS:

YMEHUE CAaMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTD, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIIBHO COCTAaBJIATh WJIH KOPPEKTHPOBATH
MIPEUIOKEHHBIM  aIrOPUTM JEHUCTBUM NPU BBINOJHEHUN 33JaHUN C YYETOM

MOJIYUCHHUA HOBBIX 3HAaHUH 00 HN3y49aCMbIX 00BEKTax — BCIICCTBAX M PCAKIUAX,



OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pPe3yJbTaTa 3asBICHHOM LEIN, YMEHHE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIAraéMblI€ B YCIOBUU 3a/1aHUN.
I[TPEAMETHBIE PE3VJIbTATDBI
B cocrtaBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO

COJIEpKaHUs, YCTAaHOBJIEHHOTO JaHHOW (QeaepanbHONM paboueill mporpamMmon,

BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI

JneucTBul, cnenuduueckue A OpeAMETHOW oOnacthd  «XUMHUS», BUIBI

JNEATEIbHOCTH 110  IIOJYYEHUIO HOBOTO  3HAHWsA, €ro HMHTEpIpEeTaluy,

peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIYCOHBIX U HOBBIX CUTYaIIHSIX.

K xoH1ly 00y4yeHus B 8 Kjiacce NpeIMETHbIE PE3yIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YYAIOIIUXCSl YMEHUM:

* pACKpBIBAaTh CMBICI OCHOBHBIX XHMHYECKMX TIIOHSATHH: aTroOM, MOJEKYJAa,
XUMUYECKUN JJIEMEHT, IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOJOHAsT W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas MU
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MacCoBast
70Nl XMMHUYECKOTO OJJIEMEHTAa B COCAMHEHHUU, MOJISIPHBII OOBEM, OKCH],
KHCJIOTA, OCHOBAHHUE, COJIb, AJIEKTPOOTPULIATENBHOCT, CTENEHb OKHCIICHHS,
XUMHUYECKas peakuus, Kiaccuukanus peakuui: peakiuu COeIWHEHUS,
peakuuu pas3lokKeHUs, pEeaKkUUMd 3aMelleHUus, peakuud oOMeHa, 0HK30- U
SHAOTEPMUYECKUE PEAKIMM, TEIIoBOM »>(PQEeKT peakiuu, sSApO aToma,
AJIEKTPOHHBIN CJIOM aTroma, aToMHas OpOuTallb, pajuyC aToMa, XUMHYECKas
CBS3b, MTOJISIPHAS U HEOJIIPHASI KOBAJICHTHAS CBSI3b, HOHHAS CBSA3b, MOH, KATHOH,
aHUOH, PacTBOpP, MaccoBas JA0Js BewlecTBa (NMPOLIEHTHAs KOHIIEHTpalus) B
pacTtBope;

e WUIIOCTPUPOBATH B3aHUMOCBS3b OCHOBHBIX XWMHWYECKUX MOHITHH U NPUMEHSTH
OTH NOHATHUS IIPU ONMCAHUY BEILLECTB U UX NPEBPALLCHNM;

e HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISi COCTaBJiCHUS (OPMYJ BEIIECTB U
YPaBHEHUM XUMUYECKUX PEAKLINM;

e OMNpEAeNATh BaJCHTHOCTb AaTOMOB JJIEMEHTOB B OHHApHBIX COEAMHEHMUSX,

CTCIICHb OKHCIICHHA J3JICMCHTOB B 6I/IHapHBIX COCAMHCHUAX, NNPUHATIC)KHOCTD



BEIIECTB K OMNpeneiaéHHOMY KJIacCy COE€IMHEHWH 1o QopMymaMm, BHI
XUMHUUYECKOH CBA3M (KOBAJICHTHASI U MOHHAS) B HEOPTAHUYECKUX COCTUHEHUSIX;
packpeiBath  cmbicn  [lepuommyeckoro 3akona J[. WM. MeHnnaeneena:
JIEMOHCTPUPOBATh  IMOHMMAHHWE IEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHYECKHUX IJIEMEHTOB OT UX MOJOXKEHUS B [lepuoauueckon cucteme, 3aKOHOB
COXpAaHEHMsI MacChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
y4eHUs, 3aKOHa ABOTaIpo;

OMHUCHIBATh U XapaKTepHu30BaTh TabiuuHyro dopmy Ileprmoanueckoit cuctemsl
XUMHUUYECKHUX AJIEMEHTOB: Pa3iMuyaTh NOHATHUS «TJIaBHAS noAarpynna (A-rpyrma)»
u «mnobounas mnoarpynna (b-rpynma)», Mansle U OoJibllIM€ TEPUOJBI,
COOTHOCUTH 0003HA4YeHHUs, KOTOpble HUMEIOTCA B Tabmuie «llepumoanueckas
cucreMa xuMuyeckux daemeHToB J[. WM. MengeneeBay ¢ YHUCIOBBIMH
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB U 3apsija
snpa, o011ee Ynciio JIEKTPOHOB M paclpe/ie/ieHUe UX 0 JICKTPOHHBIM CJIOSIM);
KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHWYECKHE BEIIECTBa,
XUMHUYECKHE peakIuy (10 YUCITY M COCTaBYy yYacTBYIOIIUX B PEaKIIMU BEIIECTB,
1o TerioBomy 3P dekrty);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHE CBOMCTBA BEIISCTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi OMUCAHME IPUMEPaMU MOJICKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

MPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Kay€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALIEHUN B Pa3JIMYHBIX
YCIIOBUSIX;

BBIUMCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO YW MOJIAPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJIFO XMMHUYECKOT0 AJIeMEHTa Mo (popMysie CoeAUHEHHUsI, MaCCOBYIO
JIOJII0 BEIIECTBA B PAaCTBOPE, IMMPOBOJAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON
pPeaKIINM;

MIPUMEHATh OCHOBHBIC ONEPALMH MBICIUTEIBHON JESITEIbHOCTH — aHAIN3 U
CHHTE3, CpaBHEHHE, OO0O0OIEHHWEe, CHUCTeMaTH3aluio,  KiacCH(pHUKAIUIO,

BBIABJICHUC TIPHUYHMHHO--CJIICACTBCHHBIX CBsI3EH — A1 U3YyUYCHUSA CBOMCTB



BEILIECTB U XMMUYECKUX PEAKUUN, €CTECTBEHHO-HAYYHbIE METO/bI MTO3HAHUS —
HAOMO/ICHNEe, M3MEpPEHHe, MOJCIUPOBAHUE, OHKCIEPUMEHT (peajbHBId H
MBICJICHHBIN );

CIIeIOBaTh MpPaBHJIaM IMOJIb30BAHMUS XHUMHUYECKON MOCYJ0W H J1a00paTOPHBIM
000OpyZI0BaHUEM, a TAK)KE MPaBUIIaM OOpaIlleHHUs C BEIIECTBAMU B COOTBETCTBUU
C HUHCTPYKIHUSMH TIO BBITIOJIHEHHUIO JTA0OPATOPHBIX XHUMHUYECKUX OIBITOB IO
MOJyYEHUIO U COOMpAHUIO ra3000pa3HBIX BEHIECTB (BOAOPOJA U KHCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON MACCOBOW JI0JIEM paCTBOPEHHOTO
BEILIECTBA, IUIAHUPOBAaTh W MPOBOAUTH XUMHYECKUE OKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB IIEJIIOYENM W KHUCIOT € TMOMOIIBIO WHJIMKAaTOPOB

(;makmyc, henondTanent, METUIOPAHXK U APYTHE).



COIAEPKXAHUE YYEBHOI'O IPEIMETA

[IepBOHAaYAIbHBIE XUMHUYECKUE TTOHATHS

[Ipenmer xumuun. Posib XMMHUUM B KU3HU YEJIOBEKA. XUMHUSI B CUCTEME HayK.
Tena wm BemecTtBa. Du3nyecKue CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHWUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObI pa3eieHust CMECEei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CiloKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCT aTOMOB XMMHUYECKHX DSJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsE aTOMHAs Macca.
OTHocuTeNnbHAsT MOJICKYJIsIpHAasi Macca. MaccoBasi 0Ji1 XUMHUYECKOTO dJIEMEHTa B
COECIMHEHUMU.

KomnuectBo BemiectBa. Monb. MonsipHas macca. B3anMocBsi3p KOJIU4YeCTBa,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

du3nvecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYecKkue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuil oxcnepumenm.

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, paBuUiaMu paboThl B JIAOOpaTOpUH U
npuémMamu oOpalleHus: ¢ JIabopaToOpHBIM 00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJbI) M XUMHUYECKUX (TOpPEHHE CBEUU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KHCIIOTOM) SIBJICHUM, HAOII0ICHUE 1
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3IoKEHUE TUIPOKCHIA
menu (II) npu HarpeBaHuu, B3auMOJEHCTBHE Kefe3a ¢ pacTBopoM cosr Menu (11),

U3y4E€HUE CIOCOOOB pa3[esIeHUs CMECEd: C IOMOIIBI0 MarHuTa, (UIbTPOBAHHUE,



BBITIAPUBAHUE, UCTHILISAINS, XpoMaTorpadusi, MpOBEACHNE OYNCTKUA TTOBAPEHHOM
COJIM, HaONIOAEHWE W  ONUCAHWE  PE3yJbTaTOB  IPOBEACHHS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MAcCChl, CO3JAaHUE MOJEIEH MOJIEKYII
(ILIapOCTEPKHEBBIX ).

Baxxnelmue npeacTaBUTENN HEOPTaHUYECKUX BEIIECTB

Bo3gyx — cMmech razoB. CocraB Bo3nyxa. Kucmopon — anemMeHT U mpocToe
BemecTBo. HaxoxaeHwe kuciaopojga B Tpupoje, (PU3MUECKHe U XUMHYECKHE
cBoiictBa (peakuuu TopeHusi). Oxcunpbl. [lpumenenue xkuciopona. CrocoOsbl
MOJly4YeHUsI KHUCIOpoJa B JIabopaTOpUU H MPOMBIIUIEHHOCTH. KpyroBopor
KHCIIopoa B ipupoae. O30H — auioTporHas MoAU(pUKAIU KAUCIOPOAA.

TernoBoit 3h(dEeKT XUMHUUYECKOW pPEakIuu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DJHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojp M METaH. 3arpsA3HEHUE
BO3JlyXa, YCWJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bomopoxn — asemMeHT M mpocroe BewecTtBo. HaxoskaeHue Bomopona B
npupoje, GU3MYECKMe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHCHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kkak pacTtBoputesib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10515 BelecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B MpUpOJIE€ M B KU3HU 4YeiioBeKa. KpyroBopor Boabl B MPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coeauneHuit. Oxcuabl. Kiaccuduxanus
OKCHUJIOB:  cosieoOpa3yromue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHWM: MENOYM U HEPACTBOPUMBIC
ocHOoBaHusA. HomeHnkiarypa ocHoBaHui. PU3NUYECKHE U XUMHUYECKUE CBOMCTBA

ocHoBaHuU. [lonydeHne OCHOBaHUN.



Kucnotel. Knaccudukanus kucinor. Homenkmarypa kucior. @Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm meramoB H. H. bekerosna.
[Tony4yeHne KUCIIOT.

Conu. Homenkiarypa cosieil. @U3NYECKHE U XMMHUUYECKUE CBOWMCTBA COJICH.
[Tomyuenue conen.

['eHeTnyecKkas CBSI3b MEXKIY KJIACCAaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckui dxcnepumenm:.

KaueCTBEHHOE ONPENIEIICHUE COAEPKaHUsl KUCIOPOAa B BO3AyXE, MOIYUYEHHUE,
coOupaHue, pacrmo3HaBaHWEC W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUE, pACIO3HABAaHUE U HU3YyUYCHUE
CBOMCTB BojJiopoja (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugom meau (II)
(BO3MO>XHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEM PACTBOPEHUSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HatpueM ©  KanblieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
UCCJICIOBAHUE OO0pPa30OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0/ICHNE U3MEHEHUs OKPACKW WHAMKATOPOB B PACTBOpAx KHUCIIOT W IEJIOUECH,
u3ydeHue B3aumojieiictBusa okcuga memu (II) ¢ pacTBOpoM CepHOM KHUCIOTHI,
KUCJIOT C METAJJIaMH, PEaKIuid HEUTpalIu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METa/lIa JAPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCHEPUMEHTANIbHBIX 33/lad MO TeMme «BakHeilllne Kiacchl HEOPraHMYECKHUX
COCIVHEHUI.

[Iepunonnueckuit 3akoH U lleproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
. N. MenneneeBa. CtpoeHue aTOMOB. XHUMHYECKas CBs3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

[lepBble TOTMBITKH KIACCU(DUKAIIUKM XUMHUYECKUX dJeMeHTOB. [loHsTHE O

rpymnmax CxXOAHbIX JJICMCHTOB (H_IG.HOLIHBIG N ICJIOYHO3CMCIBHBIC MCTAJJIBI,



raJIOTeHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yIoT aM()OTEPHbBIE OKCHIbI
Y TUAPOKCHUBL.

[lepnognueckuii 3akoH. [lepuoanueckast cucreMa XUMUYECKHX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Tepuomuueckon cucrembl xumuueckux aneMeHToB /. M. Menneneea. [lepuobl
u rpynmbl. OU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEPUOJaM.

3nauenue [leproanueckoro 3akoHa u [lepuonuueckol CUCTEMbl XMMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBasieHTHas (moJjsipHass W HEMOJSIpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHusi.  OKHUCIMTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuul 5Kcnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB W HEMETAJUIOB, B3aUMOJICUCTBHE
TMAPOKCUIA LMHKA C pacTBOPAMM KHCIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLUX ~ NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropenue, peakly pa3ioKeHUs], COSTUHEHU).

Mesicnpeomemnule céa3u

Peanuzanuss MeXNpeAMETHBIX CBS3€M MPU HM3yYEHHH XUMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
NOHATUH, TAK W MOHITHUH, SBISIOIUXCS CUCTEMHBIMU IS OTAEIBHBIX MPEAMETOB

CCTCCTBCHHO--HAYYHOI'O IHKIJIA.



OO1ue ecTeCTBEHHO-HAyUHbIe TOHSTHS: HAyYHBIA (PaKkT, TUIIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
IKCIIEPUMEHT, MOJISITUPOBAHKE, U3MEPEHHE, MOJICTh, SIBIICHUE.

®dusnka: MaTepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIU],
U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJIa, SJCKTPHUSCKUNA 3apsj, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (PU3MYEeCKHe BEIMYMHBI, CIUHUIIBI
U3MEpEHHsI, KOCMOC, TIJIaHeThl, 3BE3/1b1, CoHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocepa, rtuapochepa, MuHEpaIbl, TOPHBIC TOPOJIHI,

ITOJIC3HBIC NCKOIIACMBIC, TOIIIINBO, BOAHBLIC PCCYPCHI.



TEMATHYECKOE IINTAHUPOBAHUE

KomuuecTBo
4acoB
O
Ne HaumenoBanue % =
n/n paszieNnoB U TeM o | & 3 3 B
=~ = o)
o o)
IPOTPaMMBEI 3 é 8 E8
= 8 2 8
s <
Q o
= =

OnextpoHHbIe (IIU(POBHIEC)
o0pa3oBaTeIbHBIC PECYPCHI

Paznen 1. [leppoHayanbHble XUMUYECKUE TOHATHUS
XUMUS — BaKHas

00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmoreka [JOK
' PAKTHIECKON https://m.edsoo.ru/7f41837c
JeSATETbHOCTH
YeJioBeKa
19 BemecTBa u 15 1 bubmoreka IIOK
' XUMHYECKHE PEAKIIHU https://m.edsoo.ru/7f41837c
Wroro no pazneny 20

Paznen 2. Baxueime npeacTaBuTeNId HEOPraHMYECKUX BEILIECTB

21 Bo3znyx. Kucnopon. bubmuotexa [JOK
' [TonsiTe 00 okcHgax https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonsitue o 8 1 bu6moreka IJOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
23 ﬁﬁiﬁ&ﬂiﬁ e 5 1 1 DubmorcrallOK
' https://m.edsoo.ru/7f41837c
OCHOBAHMUAX
2.4 I?::;;ﬁi;;ﬁim 11 1 1 DubmiorexaIOK
' 9 https://m.edsoo.ru/7f41837c
COCINHCHNU
Hroro o pazaeny 30

Paznen 3. [lepuonnueckuii 3akoH u [lepuognueckas cucreMa XMuMHYECKUX
sanemeHToB /. 1. MenneneeBa. CtpoeHue aToOMOB. XMMUYECKas CBS3b.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC CaKIInuu

[Teprnonnueckui

3aKOH U

[Teprnonnueckas

3.1 CHUCTEMa XUMHYECKUX 7
anemeHToB /. W.
Mennene-eBa.

Ctpoenue atoma

bubmoreka IIOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

KomuuecTBo

4acoB
Ne HanmeHnoBanue 2 E OnexTpoHHbIE (ITUPPOBHIC)
n/m pa3ziesoB U TEM o = 29 B o0pa3oBaTeNbHBIE PECYPCHI
IIPOrPaMMBbI 3 é S £8
m &3 £ 3
% o g o
£ =
XUMHUYECKas CBS3b.
39 OKuCIUTENBHO- 8 1 bubanoreka [{OK
' BOCCTAHOBHUTCIIbHBIC https://m.edso0.ru/7f41837c
peaxIu
bubmoreka IIOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4 5

YACOB IIO ITPOI' PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Komn-Bo

No Tema OnexTpoHHBIE (I POBLIC)
JacoB 00pa3oBaTeIbHbBIE PECYPChI
[IpenmeT xumuu. Posbs xumun
1 | Bxu3HU yenoBeka. Tena u 1 Bub6nuroreka [IOK
https://m.edsoo.ru/ff0d210c
BEIeCTBA

) [TonsaTue o0 MeTOAaX MO3HAHUS . Bubmmorexa [[OK
B XUMUU https://m.edsoo.ru/ff0d227¢e
[Ipaktruueckas pabora Ne 1
«IIpaBuna paboThI B

3 | mabopaTopuu ¥ MPUEMBI 1 bubmmoreka [OK

https://m.edsoo.ru/ff0d23dc
oOpaiieHus ¢ J1abopaTOPHBIM
000py10BaHUEM)

4 YucTele BelecTBa U CMECH. 1 BuGmorexa L[OK
CrocoObI pa3aeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[Ipaktruueckas padora Ne 2

. «Pasnenenue cmeceit (Ha . Bubnmorexa [JOK
MIpUMEpEe OYUCTKU TIOBAPECHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»

6 | ATOMBI U MOJICKYIIBI 1 Bubmmoreka [OK

https://m.edsoo.ru/ff0d2a6c¢
XUMHYECKHE DIIEMEHTHI. 3HAKHN
7 | (CMMBOJIBI) XUMHYECKHUX 1 Bu6smorexa LIOK
https://m.edsoo.ru/ff0d2be8
DJIEMEHTOB

8 | IIpoctble U CI0XKHBIE BELIECTBA 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2a6c¢

9 | ATOMHO-MOJEKYISPHOE yUECHHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
3aKO0H IIOCTOSHCTBA COCTaBa

10 | BemecTB. XuMHYECKas 1 bubmmnorexa LIOK

dbopmyna. BaneHTHOCTH aTOMOB

https://m.edsoo.ru/ff0d2eae



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

Komn-Bo

No Tema OnexTpoHHBIE (I POBLIC)
4acoB o00pa3oBaTebHbBIC PeCypChl
XUMHYECKHUX 3JIEMEHTOB
OTtHOcCUTEIbHAS aTOMHAs
11 | macca. OTHOCUTEIbHAS 1 bubmorexa IIOK
https://m.edsoo.ru/ff0d323c
MOJICKYJIIpHas Macca

1 MaccoBas 101 XUMHUYECKOI0 . Buborexa LOK
AJIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c

13 KonnuyecTBo BemecTBa. Modb. . Bubsorexa LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230

14 du3nyecKre ¥ XMMUYECKHE . Bubsorexa LIOK
SIBJICHHSI. XMMHUYECKasl PeaKIus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycaoBus

15| mpoTekaHHsS XMMHUYECKHX 1 bubmmoreka [OK

https://m.edsoo.ru/ff0d3al6
peaKumit
3aKOH COXPAHEHHS MaCChI
16 | BemecTB. XUMHUYECKHUE 1 bubnuroreka [IOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brrauciaenus KoJIM4ecTBa,

17 MaccChl BEIIECTBA 110 . Bubsorexa LIOK
YPaBHCHUSM XUMHUCCKHX https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMH4eCKuX

18 peakuuii (coeTMHEeHus, . Bubmmotexa LIOK
Pa3IOKEHHUsI, 3aMEIIICHHS, https://m.edsoo.ru/ff0d3f34
oOMmeHa)

19 M. B. JIoMmOHOCOB — y4€HBIN- 1 BuGmorexa L[OK

sHIMKIoneauct. O000IeHE U

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

Tema

Komn-Bo

OnexTpoHHBIE (I POBLIC)

4acoB o0pa3oBaTeIbHBIC PECYPCHI
CUCTeMAaTH3aIHs 3HAHUHA
KonTponbnas padorta Nel mo
20 | Teme «BemecTtBa u 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d4290
XUMHYECKHUE PEAKITUI
Bo3nyx — cmech ra3os.
’1 CocraB Bo3nyxa. Kucinopon — . BubmoTexa LIOK
3JIEMEHT U IMPOCTOE BEIIIECTBO. https://m.edsoo.ru/ff0d448e
O30H
duznyeckre U XUMUIECKUE
- CBOMCTBA KHUCJIOpOJa (peakiuu . Bubmmorexa [[OK
okucineHus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcuaax
CnocoObl oJTy4eHUs
’3 KHCJIOpOJia B JIa0OPaTOpUH U . Bubmorexa LIOK
MIPOMBIIIIJICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TernoBoit addexT XuMuuecKko
pEeaKIiu, TOHSTUE O
24 | TEpMOXUMHUYECKOM YPAaBHCHUH, 1 Bubsmorexa LHOK
https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUUYECKUX
peaKImsIX
TomnuBo (HeQTh, yroyb U
25 | wmeran). 3arps3HeHHE BO3IyXa, 1 Bub6smorexa LIOK
https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €ro MpeI0TBPAILICHUS
26 [Ipaktuueckas padora Ne 3 o . Bubmmorexa [JOK

teme «Ilomyduenue u cobupanme

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

Komn-Bo

No Tema OnexTpoHHBIE (I POBLIC)
yacoB o00pa3oBaTebHbBIC PeCypChl
KHCIIOpOa, U3yYEHUE ero
CBOMCTBY»
Bomopoa — aneMeHT u
27 | mpocTo€e BEIIECTBO. 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupone
dusnueckre U XUMAYECKHAE
28 | cBoiicTBa BOAOPO/A. 1 bubinorexa LIOK
https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bomopoaa
29 | TloHATHE O KMCIIOTAX U COMIAX 1 bubnuroreka [IOK
https://m.edsoo.ru/ff0d50d2
30 Cnoco0bI mosiy4eHus: BOJI0po/ia . Bubmmorexa [[OK
B JTa0OpaTOpUH https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padora Ne 4 o
31 teMe «IlomydeHne u coonpanue . Bubmiorexa LIOK
BOJOPOJIa, U3YUCHUE €TO https://m.edsoo.ru/ff0d4f42
CBOMCTBY
3 MousipHbIii 00BEM Ta30B. 3aKOH . BubmoTexa [IOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brranciienust 00bEMa,
23 KOJIMYECTBA BEILECTBA r'a3a I10 . Bubsorexa [IOK
€r0 U3BECTHOMY KOJUYECTBY https://m.edsoo.ru/ff0d55a0
BEILIECTBA UM O0BEMY
Brraucienust 00EMOB ra30B 1O
2 YPaBHEHHUIO PEAKIIMH Ha OCHOBE . Bubmiorexa LIOK
3aKOHA OOBEMHBIX OTHOIICHUM https://m.edsoo.ru/ff0d5708
ra3oB
35 | Ousnueckue U XUMHYIECKHE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

Tema

Komn-Bo

OnexTpoHHBIE (I POBLIC)

4acoB 00pa3oBaTeIbHbBIE PECYPChI
CBOMCTBA BOJbI
36 CocraB ocHoBanui. [lonsarue . Bubmorexa LJOK
00 HHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTEIb.
Haceplimenneie u
37 | HeHACHIEHHBIE PACTBOPEI. 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0d5b40
MaccoBast q10JIs BEIIeCTBa B
pactBope
[Ipaktuueckas padora Ne 5 o
teme «IIpuroroBnenne
38 | pacTBOPOB ¢ OmpeneIEHHOM 1 bubmmoreka [OK
https://m.edsoo.ru/ff0d5eba
MAacCCOBOU JI0JIEU
PAacTBOPEHHOTO BELIECTBAY
Kontposnbnas padora Ne2 o
39 | Teme «Kucmopox. Bogopon. 1 Bubmmoreka [OK
https://m.edsoo.ru/ff0d6342
Boma»
OKcupl: COCTaB,
40 | kmaccudukarms, 1 bubnuroreka [IOK
https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TomydyeHne U XMMHUYECKHE
a CBOMCTBA KUCJIOTHBIX, . Bubnmorexa [JOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB,
42 | xnaccudukarus, 1 bu6moreka IIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

Tema

Komn-Bo

OnexTpoHHBIE (I POBLIC)

JacoB 00pa3oBaTeIbHbBIE PECYPChI

43 [Tonmy4yeHrue u XMMHUYECKUE . BubmoTexa LIOK
CBOIICTBA OCHOBAHUI https://m.edsoo.ru/ff0d67ca
KwucoTsl: cocTas,

44 | xnaccuukanms, 1 but6mmoreka IIOK

https://m.edsoo.ru/ffOdfee2
HOMEHKJIATypa

45 [Tonmy4yeHrue u XMMHUYECKUE . Bubmmotexa LIOK
CBOWCTBA KHACJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue):

16 HOMEHKJIaTypa, CII0COOBI 1 Bu6morexa L[OK
MOJTyYCHHSI, XUMUYCCKHE https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktuueckas padora Ne 6.

Pemienue sxcnepuMeHTaIbHBIX
47 | 3amad o teme «OCHOBHBIE 1 bubmorexa LIOK
https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTraHUYECKUX
COCTUHCHUI»
['eneTnueckas CBI3b MEKIY
48 | KiaccamMu HEOPraHUYECKUX 1 Bu6smorexa LIOK
https://m.edsoo.ru/00ad9a50
COeINMHEHNH

49 O000111eHNE U CUCTEMATH3ALHS . Bubmmorexa [[OK
3HAHUU https://m.edsoo.ru/00ad9cb2
KontposnbHas padora Ne3 o

50 | Teme "OCHOBHBIE KJIACCHI 1 bubmmorexa LIOK

https://m.edsoo.ru/00ad9ela
HEOPraHM4YEeCKUX COCAUHECHUI"
£1 ITepBble NONBITKH 1 Bu6morexa LIOK

KJ'IaCCI/I(bI/II(aI_II/II/I XUMHNYCCKHUX

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

Tema

Komn-Bo

OnexTpoHHBIE (I POBLIC)

4acoB 00pa3oBaTeIbHbBIE PECYPChI
aneMeHToB. [loHsiTHE O
IPyIIax CXOAHBIX AJIEMEHTOB
[lepunoauueckuii 3aK0H U
- ITepunoanyeckas cucteMa . BubmoTexa LIOK
XUMHUYEeCKuX 37eMeHToB /1. . https://m.edsoo.ru/00ada52c
Menngeneena
53 | Tlepuosl, TPYIIIBL, TOATPYIIIBI 1 bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
£ Crpoenue atomos. Cocras . BubmoTexa [IOK
aTOMHBIX siiep. M3oTormsl https://m.edsoo.ru/00ada342
CrpoeHne 2neKTpOHHBIX
- 000JI04€K aTOMOB JIEMEHTOB . BubmoTexa [IOK
[Mepronnyeckoit cuctemsl /. https://m.edsoo.ru/00adatbc
N. Menpaeneena
XapakTepuCTUKa XUMHYECKOTO
- 3JIEMEHTA M0 €T0 MOJIOKEHUIO B . Bubnmorexa [JOK
[Tepuonnueckoii cucreme . 1. https://m.edsoo.ru/00ada824
MenpgeneeBa
3nauenue [lepnognueckoro
- 3aKOHa JJIsl Pa3BUTHUS HAyKHU U . BubmoTexa [IOK
npaktuku. J[. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4EHBIN, MTe1aror U rpak 1aHuH
DIEKTPOOTPULIATENHOCTD
58 | aTOMOB XUMUYECKUX 1 bubmoreka LHOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
59 | MonHas xuMuueckas CBs3b 1 budmioreka [IOK
https://m.edsoo.ru/00adac34
60 | KoBanenTHas nmosspHas 1

bu6mmoreka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

Komn-Bo

No Tema OnexTpoHHBIE (I POBLIC)
4acoB o0Opa3oBaTelIbHbIE PECYPChHI
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas 1 Bu6mmorexa [IOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
62 | CreneHb OKHCIIEHUS 1 bubnuorexa [IOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO- . Bubmmotexa LIOK
BOCCT@HOBHTEJIBHBIC PEAKIINU https://m.edsoo.ru/00adb076
64 | OxucnuTenn ¥ BOCCTAHOBUTEINH 1 bubmorexa LIOK
https://m.edsoo.ru/00adb076
KontposnbHas padora Ned4 o
65 | Teme «CtpoeHue aToma. 1 bubmmoreka [OK
https://m.edsoo.ru/00adb486
XHUMHYECKAS CBA3L»
56 PeszepBHbiii ypok. O60011ICHNE . Bubmmorexa [[OK
M CUCTEMAaTH3alis 3HaHUN https://m.edsoo.ru/00adb33c
57 PesepBHrbIii ypok. O6001ICHNE . Bubmmorexa [[OK
U CUCTEMATH3aLMA 3HAHUN https://m.edsoo.ru/00ad9cb2
58 PesepBHrbIii ypok. O600mICeHNE . Bubmorexa LIOK
W CUCTEMAaTH3alus 3HAaHUN https://m.edsoo.ru/ff0d61c6
Hroro 68



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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