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PaGouas mporpamma mo xumuu 1 9 kinacca padpaboTaHa Ha OCHOBAHHUU
HOPMAaTHUBHO-TIPABOBBIX IOKYMEHTOB:

1. 3akoH «O0 oOpazoBanuu B Poccuiickoit @eaepaunm» Ne 273-D3 ot
29.12.2012 .

2. [Tpuka3 MunucrepctBa npocseuieHuss PO or 31 mas 2021 r. N 287
"O6 yTBepxkAcHUM  (emepadbHOTO  TOCYJAPCTBEHHOTO  00pa3oBaTEIHHOTO
CTaHJIapTa OCHOBHOTO 00IIIeTro 00pazoBaHus'.

3. [Ipuka3 MununcrepcrBa npocsenieHuss PO or 18 mas 2023 r. Ne370
«O6 yTBepxkaeHUH (QeaepanbHOM 00pa30BaTENbHONM IMPOrPaMMbl OCHOBHOTO
o01ero oOGpa3oBaHus».

4, Yyueonsiit iiad YOV «Jlumett KOO» na 2023-2024 y4yebHbIi TO/I.

Yuebnsrt mran YOV «Jluneir KDO» na 2023-2024 yueOHBI TOI
peaycMaTpuBaeT U3y4YeHHEe XUMUU B oObeMe 2 yaca B Henento (68 JacoB B rox),

Ha OCHOBE 4Yero M pa3zpaboTraHa JaHHAs paboyas mporpamma Juist 9 Kiacca.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOT' O
ITPEIMETA

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIULIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMH TOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMHI 00yUYaIOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAUA W
pacIIMpPEHUE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuOTUYECKOrO BOCIIUTAHUS:

LIEHHOCTHOI'0 OTHOLIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaIUE o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOT0 BOCITUTAHUS:

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKIWYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MJEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJa4, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ DITOM Y4YEOHOW NESITENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEAEHHE W TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS NTOCIEACTBUM MTOCTYIIKOB;

3) IEHHOCTH HAyYHOT'O MO3HAHMUS:



MHUPOBO33PEHUYECKUE MPEACTABICHUSI O BEIIECTBE M XUMHUYECKOW pEaAKIINH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBIISIONIUE
OCHOBY I TOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJLI, B3aUMOCBS3AX 4YEJIOBEKa C
MPUPOIHON CPEOid, O POJIM XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HAIPaBJICHHBIE HAa MOJYYEHUE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJUMBIE i1 OOBSICHEHUS HAOJIOIa€MbIX MPOIECCOB U SIBICHUI,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphI, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPAaBOYHON
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(DOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M MO3HAHUIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOM
JESATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI OOy4YeHUsS B
JlaTbHEHIIEeM;

4) popmupoBaHUs KyJIbTYPhI 3I0POBbSI:

OCO3HAHHUE IICHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUN U
HEIPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOTOJIsl, HAPKOTUKOB, KypeHUsI),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH;

5) TpyAOBOTO BOCIIUTAHMUSL:

MHTEpEC K MPAKTUYECKOMY M3YUYCHUIO TPOoQecCrii U Tpy1a pa3IudHOTo poja,
yBOXEHUE K TPYAYy W pE3yibTaraM TPYAOBOW NEATETLHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHUs TMPEAMETHBIX 3HAHWHW TI0 XWUMHH, OCO3HAHHBIA BBIOOD
WHIMBUTyaIbHON TPAEKTOPUU MPOJOHKCHHUS 00pa30oBaHuUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccuoHaaIbHON IeSITEIBHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHU,

TOTOBHOCTh aIalITUPOBATHCS B MPOGECCUOHAIBHON CPEJIE;



6) KOJIOTMYECKOTO BOCITUTAHUS:

DKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
JKU3HM Ha 3eMIle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAHUE LIECHHOCTU 3I0pPOBOIO U
Oe3omacHOoro o0pasza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3NYEeCKOMY M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHME IEHHOCTU COOJIOJCHUS
IpaBUJI OE30MIaCHOTO MOBEAEHUS MPU pabOTe C BEIIECTBAMM, a TAKXKE B CUTyallMsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHATh 3HAHUS, MOJIy4aeMble MPU U3YUYEHUU XHUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  SKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUsl TIJ00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpoOJIeM M MyTeH MX pelIeHHs MOCPEACTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METAIIPEMETHBIE PE3VJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAYUMbBIE IS
(GbopMUpOBaHUS MHUPOBO33PEHUS OOIEHAyYHblEe MOHATHS (3aKOH, TeEOopus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUI M3 3TUX NMpeAMETOB (OPMUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHUpA, U YHUBEpPCaJIbHbIE yUeOHbIE JAeCTBUS (MO3HABATEIbHBIE,
KOMMYHHMKAaTHBHbBIC, PETYIATUBHBIE), KOTOpbIE OOECIeuuBaOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYUIECTBJICHHUIO Yy4eOHOM
NEeSATEITbHOCTH.

[To3naBaTenbHbIE YHUBEPCAIbHBIE YUeOHbIE JEHCTBUS

bazoBrle norudyeckue AeUCTBUS:

YMEHUS MCHOJB30BATh NPHUEMBI JIOTHYECKOTO MBIIIJIEHUS NPU OCBOEHUU
3HAHMI: PACKPBIBaTh CMBICI XMMHYECKHX MOHATHNA (BBIAEIATh UX XapaKTEPHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh

IIOHATHA AJIA 00BACHEHUS OTACIBbHBIX (baI(TOB n HBHCHHﬁ, BI)I6I/IpaTI> OCHOBAHUA U



KpUTEpUU 7Sl KIACCU(PUKALMU XUMUYECKUX BEHIECTB M XMMHMUYECKHUX PEaKIui,
yCTaHaBIMBATh MPUUYMHHO-CIEACTBCHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YCHHS,
CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIC, JCTyKTUBHbIC, 110 aHAJIOTHH),
JIeNIaTh BBIBOJIbI U 3aKIIIOUCHUS;

yMEHUE TPHUMEHATh B IMIpOIECCe TIO3HAHUS TNOHATHS (MpeAMEeTHbIE U
MeTarnpeIMEeTHbIE), CHMBOJINYECKUE (3HAKOBBIE) MOEIH, HCIIOIb3yeMbIE B XMMHUHU,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMUYECKHI 3HaK (CHMBOJI JJIEMEHTa), XUMU4eckas (opMmylra U ypaBHEHHE
XUMHUYECKON peaKIy — MpU PEIIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUYETOM
3THX MOJENBHBIX IMPEACTABICHUI BBIIBISATh M XapaKTEPU30BATh CYIIECTBCHHBIC
IPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEUIECTB U XUMUUYECKUX PEAKIIUMH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B U3yYaEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble nccnenoBaTenbcKue 1eUCTBUS:

YMEHHE HCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE HHCTPYMEHTA
NO3HAHMs, a TakKXKEe B KauyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I1O
IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXICHHIA;

npuoOpeTeHre OmbiTa IO IUJIAHUPOBAHUIO, OPraHU3aldd M MPOBEICHUIO
YUEHHYECKUX DJKCIHEpPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIFHO TIPOTHO3UPOBATh €T0 Pe3yJbTaT, GOopMyIUpOBaTh OOOOIICHUS U
BBIBOJIbI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHMS, COCTABIATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pabota ¢ undopmarmeii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH WU HMHTEPIPETUPOBATH HHGOPMALUIO
Pa3IUYHBIX BUIOB M (POPM MpeACTaBICHUS, TOTYyYaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsl ~ JUTepaTypa XHUMHUYECKOTOo COJEp)KaHHs, CIpPaBOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATH MPOTHUBOPEUMBYIO H

HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSATh Pa3IuYHbICE METOIBI U 3aMpPOCHI MPU MOUCKE U 0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAaHHBIX, HEOOXOIWUMBIX JIsi BBITOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 OMPENeNEHHOTO THUIIa, TPUOOPETECHUE ONbITA B
0o0JaCTH  WCTOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO MCIIOJIB30BAHUSI PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANIBHYIO (hOpMY TIpeAcTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/aud  HECJIIOKHBIMU CXEMaMH, JuarpamMmaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENBCKONW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOT0 XO35IMCTBAa M TPAHCIOPTA HA COCTOSIHHE OKPYXKAIOUIEH IPUPOIHON
Cpelbl.

KoMMyHUKaTHUBHBIE YHUBEpCATIbHBIE YUCOHbBIC ACHCTBUS:

YMEHUSl 3aJlaBaTh BOMPOCHI (B XoJe Juanora W (Wiu) JUCKYCCHM) TIO
CylIecTBy  oOcCyXnaemMoill  Tembl, (OpPMYJIUpPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIBHO BBIMIOJIHEHUS TPEAJIOKEHHON 3aa4H;

YMEHUSI ~ MPEACTABIATh  TOJYYEHHbIE  pe3yJbTaThl  [MO3HABATEJIHHOM
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIUIO
pPE3YNIbTATOB BBIMOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1ab0paTOPHOTO OIBITA,
J1a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEILHOM UM MCCJEAOBATEIbCKOM  JESITEIBHOCTH  MPU  pElICHUU
BO3ZHMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COIrJIacOBAHUS
no3unuid (00CykaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPIUHAIUS
COBMECTHBIX JICUCTBUM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynstvuBHbIC YyHUBEpCATbHBIC YUCOHBIC NCHCTBUS:

YMEHHUE CaMOCTOSITEJILHO OMNPEACNISITh IETU JeATeIIbHOCTH, TUIAHUPOBATh,

OCYIIECTBISATh, KOHTPOJIUPOBATh M TPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO



JeSITEIbHOCTh, BEIOMpaATh Hanboee 3PPEeKTUBHBIE CIIOCOOBI PelIeHUs YIYEOHbIX U
ITO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATH WIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUU TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYEHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLMSIX,
OLICHUBATh COOTBETCTBUE IOJYYECHHOTO pE3yJbTaTa 3asBICHHON LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUHU 3aJaHUMN.

[MPEJIMETHBIE PE3VYJIBTATHI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aTEIbHOTO

COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,

BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOOBI

JNEUCTBUN, crnenupuuecKkue sl MpeAMETHOW obmactu «XUMHS», BUIbI

JNEATEIBHOCTH 10  IIOJYYEHHI0 HOBOI'O  3HAHWs, €r0  HWHTEPIpPETALNH,

IpeoOpa30BaHUIO U NPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYALIMSIX.

K xoniy o6y4yenus B 9 kinacce npeAMETHbIE pe3yJabTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUN: XUMUYECKUN 3JIEMEHT,
aToOM, MOJIEKYJIa, MOH, KATHOH, aHHOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTENEHb OKHUCIICHMS, XUMHUYECKAs
peakuusi, XMMHUYECKas CBS3b, TEIJIOBOW 3(PQPEKT peakuuu, MOJb, MOJISPHBINA
00BEM, pacTBOp, DdJIEKTPOJMUTHI, HEANEKTPOJIUTHL,  DIECKTPOJIUTHYECKAS
AUCCOLMAIs, pPEeaKUMH MOHHOro OOMeHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecue, oOpaTUMble W HeoOpaTUMbIE pEaKIHMH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKLIMHM, OKUCIUTENNb, BOCCTAHOBHUTEINb, OKHCICHUE U
BOCCTAHOBJICHHE,  aJJIOTPONusA,  amM(pOTEepHOCTh,  XUMHUYECKas  CBS3b
(koBajieHTHasi, WOHHAs, METaIMYecKas), KpUCTAJUIMYecKass pemeTka,
KOPpPO3HUsl METAJJIOB, CIUIABbI, CKOPOCTh XUMHYECKOM pEaKIMH, MPEAEIIBHO
nonyctumas konueHtpauus 111K BemecTsa;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUN U MPUMEHSITh

OTH ITIOHATHA IIPU OIIMCAHMH BCIICCTB U UX npeBpameHHﬁ;



MCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIsl COCTaBJI€HUs (HOPMYI BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

ONPENENIATh BAJCHTHOCTh M CTENEHb OKHUCIECHUS XMMHUYECKUX JJIEMEHTOB B
COCIMHEHMSX  pa3IMYHOrO  COCTaBa, NPHUHAMIEKHOCTb  BEHIECTB K
onpenenEHHOMY KJIaccy COeAMHEHUH 1mo ¢opmysam, BUJ XUMUYECKON CBS3H
(koBaneHTHAsi, MOHHAs, METAJUIMYECKasi)) B HEOPraHMYECKUX COCIUHEHUSX,
3apsil MOHA M0 XUMHUYECKoW (popmyre, xapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTALINYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpeiBath cMmbica [lepuogmueckoro 3akona [J[. WM. MeHnneneeBa wu
NEMOHCTPUPOBATh €r0 I[OHMMaHUE: OINHChIBaTh M  XapaKTEPU30BaTh
tabnuunyo ¢Gopmy Ilepuoanueckoil cHCTEMBl XHUMHUYECKHUX SJIEMEHTOB:
paznuyaTh TOHATHS «rJaBHasg mnoArpynmna (A-Tpymma)» W «Io0o4YHas
noarpynmna (b-rpynma)», Mamsie W OONBIIME TEPUOJBI, COOTHOCHUTH
0003HaYEHNUsA, KOTOPbIE UMEIOTCA B MEPUOJUYECKON TaOJIUIIE, C YHCIOBBIMU
XapaKTepUCTHUKAMH CTPOCHHSI aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
an1pa, oOllee YUCIO JJIEKTPOHOB M PACIPENCICHHE UX MO AJIEKTPOHHBIM
CJI05IM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB
U UX COEAMHEHUW B TMpeAesiax MajlblX MEPUOJOB W TJABHBIX MHOATPYNH C
YYETOM CTPOCHUS UX aTOMOB;

KJacCU(UIIMPOBATh XWMUYECKHE DJJIEMEHTHI, HEOPTraHWYeCKHUE BEIIECTBa,
XUMUYECKHME peakiuu (10 YHMCIy U COCTaBy YYAacCTBYIOUIMX B PEAKIUU
BEIIIECTB, MO TEIJIOBOMY 3(P(dEKTy, MO HU3MEHEHUIO CTENeHEW OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIMME H CHEHUPUYECKHE XUMUYECKHUE
CBOMCTBA MPOCTHIX U CIOXKHBIX BEILECTB, MOATBEPKAAs OMUCAHUE TPUMEPAMHU
MOJIEKYJISIDHBIX W HMOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX

pEeaKLHnii;



COCTABJISITh YPABHEHUS JICKTPOTUTUICCKON JUCCOIMAIIMN KUCIIOT, IIEI0OYeH H
COJICH, TOJIHBIE W COKpalIl€HHbIE YPABHEHUS peakUuid HOHHOTO OOMEHa,
ypaBHEHUS peakui, MOJTBEPKAAIONINX CYIIECTBOBAaHUE T€HETUYECKON CBS3U
MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh  CYHIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBHUTENBHBIX  peaKUui
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;
MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH TPOTEKaHUS XUMHUYECKUX TMPEBpPALICHUH B  Pa3IUUYHBIX
YCIIOBHSIX;

BBIYHMCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XMMHYECKOTO AJIeMEeHTa Mo (opMyJie COCIMHEHHUSI, MaCCOBYIO
JIOJTIO BEIIIECTBA B PAacTBOPE, MPOBOJNUTH PACUETHI 10 YPAaBHCHUIO XUMUYECKON
peaKiuy;

coOI0/IaTh TMpaBUjia TMOJI30BAHUS XUMUYECKOM MOCYI0M U J1abopaTOpHBIM
000pynoBaHuEM, a TAKXKe MpaBuUiia OOpaleHus C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKUUSIMH TI0 BBIMOJHEHHUIO JAOOPATOPHBIX XMUMHYECKUX OIBITOB IO
MOJYYECHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO
rasa);

IPOBOJUTH PEAKINH, TMOATBEPKIAIOIINE KauyeCTBEHHBIM COCTAaB Pa3TUYHBIX
BCIIIECTB: PpACIO3HABATh ONBITHBIM IMYyTEM XJIOPUA-, OpOMHA-, HOAMUI-,
kapOonar-, ¢docdar-, cunamkar-, cyiabdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI W HWOHBI HM3YYCHHBIX METAUIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTAaHUICCKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE OIEPAIlUU MBICIUTEIBHOU ACATEIBHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 00OOIIECHHE, CUCTEeMATH3allI0, BBISIBJICHUE MPUUYUHHO-
CJIIEICTBCHHBIX CBS3€H — [JI1 W3YYCHHS CBOMCTB BEIECTB W XUMHUYECKUX
peaKimii, EeCTECTBEHHO-HAyYHbIE METOABl TO3HaHUS — HaAOIIOJCHHE,

U3MEpEHUe, MOJICIMPOBAHUE, SKCIEPUMEHT (PEaibHbI U MBICTICHHBIN).



COILEPKAHUE YYEBHOI'O IPEJIMETA

BemecTBo u xumMu4deckas peakus

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHUHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB INIEPBBIX TPEX IEPUOJNOB, Kailus, KalblUUid H HUX
COCIMHEHNH B COOTBETCTBUM C IIOJIOKEHUEM JJIeMEHTOB B llepmoanueckon
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHre BellecTBa: BHJBI XMMHUYECKOM CBSI3U. THIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOH CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMUYeCKUX peakuuid Mo pa3auvyHbIM MPU3HAKAM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUYECKUE PEAKINH, TEPMOXUMHUECKUE
YpaBHEHUS.

[TonsiTue 0 ckOpocTH xumMuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M I'e€TepOTreHHBIX
peakuusx. [lonstue o xkaranuse. [lonstue o xumuueckoM paBHoBecHU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI
OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIOJb30BAaHMEM  METOJA

AIIEKTPOHHOTO OajaHca.



Teopust FMEKTPOIUTUIECKON AUCCOLUALIMUI. DIEKTPOIUTHI U HEANEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHu3M JHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHOrO OOMeHa. Y cloBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nucconmanyu. KauecTBeHHbIE peakiiu Ha MOHBL. [[OHSTHE O TUAPOIN3E COJIEH.

Xumuueckuii 5Kchepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JCUCTBUSl PA3UYHBIX (PAKTOPOB, HCCICIOBAHUE DIECKTPONPOBOJIHOCTH
pacTBOPOB BEIIECTB, IPOLIECCAa JAUCCOLUUALMUA KHUCJIOT, ILIEJI0YE U  COJIeHr
(BO3MOXXHO  HCMOJB30BAHME  BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK ~ TMPOTEKAHUS  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Ta3a, oO0Opa3oBaHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4.

HemeTanibl 1 ux coeIMHEHUs

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJCHCTBUE C METa/llaMH, HEMeTajulaMH, IIeJo4yaMu). XJIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, NMpumeHeHue. [lelicTBue
XJOpa U XJOPOBOJOpPOJA HAa OPraHu3M 4YeJoBeKa. BakHeilline XJIopuabl U HUX

Hax0XJICHUE B MIPUPOJIC.



OOmas xapakrepuctuka 3meMeHToB VIA-rpymnmbel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHune u (U3NUECKUe CBOWCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMHUYecKue cBOMCTBA. OKCUIIBI Cepbl KakK MPEACTaBUTEIN KUCIOTHBIX OKCHUIIOB.
CepHass kuclioTa, (QU3NYECKHME M XUMUYECKHE CBOMcTBa (0OIIMe Kak
IpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE PpEaklvy,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyabdar-uoH. HaxoxeHue cepbl U €€ COEIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsi3HEHUE OKpPYXKAroIIeW Cpelbl COCIMHEHUSIMHU Ccepbl (KUCIOTHBIE 10U,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €T0 MPEI0TBPAILICHHUS.

OOmast xapakrepucTuka 3j1eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
du3nueckue U XUMHIeCcKue cBoiicTBa. KpyroBoport azora B npupoje. AMMHUaK, ero
¢uznyecKkue U XMMHUUYECKHUE CBOMCTBA, MoJyyeHue U npuMeHeHue. Con aMMOHMUS,
X pU3NYECKUEe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCIOTa, €€ MoJydyeHue, (U3NYECKue U XUMUYECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U CHenu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCcTBE MHHEpaIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HeHUE OKPYXKaIoUIe Cpelibl COSUHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI U BOA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XUMHIESCKHIE CBOMCTRA,
nonyuyenue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIbHBIX YI0OpEHUH.

O6mast xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpoJ,  aJIOTPOIIHbIE
MOAM(UKALIMM, PACHPOCTPAaHEHHE B MpuUponae, (U3MUYECKUE U XHUMHYECKHE

cBoiicTBa. AncopOiusa. Kpyrosopot yriepoaa B npupojge. OKCHabl yriaepoja, ux



bu3nUecKkne W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKHUBBIC OPTaHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumoreza rnoGanbHOrO MOTEIJICHUS KIMMAaTa, IMapHUKOBBIM
ahdexT. YronpHas KACIOTa U €€ CONMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
nojiyueHue W mnpuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE MTOHATUS 00 OPTaHUYECKUX BEIIECTBAX KAaK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TMepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OeNIKax, yriieBoJax — U UX
ponu B OKM3HM 4YeJOBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHWYECKHUX COCINHEHHUN.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOICTBA, NOJYYCHHE H
npuMmeHenne. CoenuHeHUs KpeMHus B mnpupoge. OOmue npeacTaBieHHus 00
okcunie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJH30BAHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHeline cTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEIBHBIX MATEPUAJIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuul 5Kcnepumenm:

M3yueHHEe 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHHE KAYECTBEHHBIX PEAKIUN Ha XJOPU-MOHBI U HAONIOCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawIue (PU3NYECKHe W XUMHUUYECKHE CBOMCTBA
raJIOTEHOB M UX COEJIMHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXXKHO  HCIOJIb30BaHHE
BHUJICOMATEpUAIIOB), HAOJIIOEHUE Mpoliecca OOyIIIMBaHUS caxapa IoJ| JeHCTBUEM

KOHIEHTPUPOBAHHOW CEPHOW  KHUCJIOTBhI, H3Yy4YEHUE XUMHUYECKUX CBOMCTB



pa30aBIeHHON CEPHOI KUCIIOTHI, TPOBEICHNE KaYECTBEHHOW Peakiuy Ha Cyibdar-
WOH W HaOIIoJeHHe MpHU3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO MCIOJb30BaHUE
BUJICOMATEPHATIOB), 00pa3iaMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHuUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, I[POBEJACHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKAHHUsI, B3aMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOZENEN
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, MOJIy4eHHE, COOMpaHUe, PAacllO3HABAaHUE U H3YUYCHHE
CBOMCTB YIJIEKMCJIOrO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peaklUuil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BakHennme HeMeTaluIbl U UX COCIMHEHUS.

MeTtaibl 1 UX COEUHEHUS

OO01ast XxapakTepUCTHKa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayundeckas CBsi3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  PAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs: MeTayioB. IloHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3auUThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMN,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTaibl: MoNOXKeHHe B [lepronueckoil cUCTEME XUMUYECKUX
sanemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuabl u
TUAPOKCUABl HATpusl W Kauus. [IpuMeHeHHWe IIeNOYHBIX METAJUIOB MU HX

COEeIMHEHNN.



[Ilenouno3zemenpHblE METAUIBI MAarHUd W KAJIbLUWW: MOJIOKEHUE B
[lepnognueckon cucreme xuMuueckux sineMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaXOXKJICHHE B ITpupoie. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kaiblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJ'OMUHHIA: TI0JIOXKEHUE B [lepuonnueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHue aTtoma, HaxoKIE€HHE B mnpupone. Pusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXJeHUWE B mnpupoae. Ddusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCUbI, TuIpokcuabl U conu xenesa (I1) u xenesza
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii SKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMHU, H3yUYCHHE PE3YJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpoOllecca TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa WOHBI: MarHus, KajblWs, AIFIOMUHUS, LIMHKA, Keje3a
(IT) u xenesza (II1), meau (1), HabnroaeHUE U OMKUCaHUE TPOLIECCOB OKPAITMBAHUS
MJJaMEHH WOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUAPOKCHIA ATFOMUHUS
Y TUJIPOKCHUIA IIMHKA, PEIIEHHEe SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «Bakuelme
METAJUIbI U KX COCUHEHHUS.

XuMus 1 OKpyXKarolas cpena



BemecTBa m marepuansl B IIOBCEIHEBHOM >KM3HM 4YenoBeka. besomachHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKarollieh cpeabl (MpefenbHas J0mycTUMas
KOHLIeHTpalus BeuecTs, nanee — [1JIK). Poias xumun B perieHun 3KoJI0rHueCcKuX
poOJieM.

Xumuyeckuu 5KCnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METAIOB, MOJIMMEpPHbIE
MaTepHabl).

Meorcnpeomemmnule cesazu

Peanuzanuss MeXNpeIMETHBIX CBS3€M MpU U3YYEHHH XUMHUHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUSA: HAy4YHbIM (DAKT, rUmoTe3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKaLMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
HKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

dusznka: marepusi, aTroM, O3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUI,
W30TOIbI, PaIUOAKTUBHOCTb, MOJICKYJa, DJJICKTPUUYECKUMN 3apsii, MPOBOJIHUKU,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAas
pemeéTka, CIiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHUS, KOCMHUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATbHBIE
yI0OPEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaIbl, TOPHBIC TOPOJIHI,

IMOJIC3HBIC NCKOIIA€MBIC, TOIIJIMBO, BOAHLIC PECYPCHI.
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OnekTpoHHbIE (IU(POBBIE)
o0pa3oBaTeNbHBIC PECYPCHI

Paznen 1. BemecTBo u XumMuyeckue peakiuu

[loBTOpEHUE N

11 yrayOJeHue 3HaHUM 5 1 bubmorexa [JOK
' OCHOBHBIX pa3JicjIoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
1.2 glilj)?{]i)lﬁ)ée HOCTH 4 bubmorexa LTOK
' P . https://m.edsoo.ru/7f41a636
XUMHUUYECKUX PEeaKIIUi
DIIEKTPOIUTHYECKAS
13 JTACCOLIAAIIN. 1 1 bu6mmoreka [JOK
' XHWMHYCCKHUE PEaKITUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paznen 2. HemeTaniabl M uX cOeUHECHHUS
OO6mas
2.1 zlii?::ff;;iiaeMeHTOB 4 1 bubmaorexa LIOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynmnsi.
I"'anorennl
OO6mas
XapaAKTCPHCTHRA bubmmoreka [IOK
2.2 XHMITHCCKHIX /ICMCHTOB 6 https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u €€
COEIUHEHHUS
OOmas
XapaKTepUCTUKA
23 XUMHYECKHMX 3JIEMEHTOB 7 1 bu6morexa IJOK
' VA-rpynmsl. A30T, https://m.edsoo.ru/7f41a636
dbocdop u ux
COEIUHEHHUS
2.4 )?a6I:IE<I;Ie HCTHKA 8 1 2 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a636
XUMHYECKHUX DJIEMECHTOB
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KonnuectBo

4acoB
o]
Ne HanmenoBanne 2 = OnexTpoHHBIE (IIUPPOBLIC)
/T pa3aenoB ¥ TEM o E 2 3 A 00pa3oBaTEIbHbBIE PECYPCHI
IIPOrPaMMBEI S 38 £¢8
e =
m =< < <
S o
~, =
IVA-rpynmsl. Yraepon
Y KPEMHUU U UX
COEJIMHEHHUS
Hroro no pazneny 25

Pa3nen 3. Metaiuibl 1 UX COEIUHEHUS

31 OO6mue cBolicTBa 4 bu6moreka [JOK
METaJlIOB https://m.edsoo.ru/7f41a636
392 Baxueiime metaisl U 16 1 2 bubmoteka [IOK
UX COCIUHEHUS https://m.edso0.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyskaromasi cpeaa
41 BemecTBa 1 maTepuansl 3 bu6mmoreka [JOK
B JKM3HHM YeJIOBEKa https://m.edsoo.ru/7f41a636
Htoro mo pazaeny 3
PeszepBHOE Bpems 3 bubmorexa [OK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO 68 4 v

YACOB IIO ITPOI'PAMME
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Komn-Bo

No Tema OnexTpoHHBIE (I POBLIC)
JacoB 00pa3oBaTeIbHbBIE PECYPChI
[Tepunomuueckuii 3aK0H.
. [Iepronnueckas cucrema 1 BuGmmorexa [IOK
XUMHYECKUX dJIEMEHTOB JI. https://m.edsoo.ru/00adb59e
H. Menpaeneena
3aKOHOMEPHOCTH B
5 W3MEHEHUU CBOMCTB . Bubmmorexa [[OK
XAMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanuys u
3 HOMEHKJIaTypa 1 bubmiorexa LIOK
https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIIESCTB
Buabsl XuMn4eckoi CBSI3U U
4 THUIBI KPUCTAILTHUECKUX 1 Bubsmorexa LIOK
https://m.edsoo.ru/00adbac6
pEmETOK
Kontponbshas padora Nel
o teMe «lloBropenue n
5 yrayOneHne 3HaHH 1
OCHOBHBIX pa3/iesioB Kypca
8 KIacca»
Knaccuduxanus
6 XUMHYECKHUX PEAKIIH 1O 1 bubinorexa LIOK
https://m.edsoo.ru/00adbcb0
Pa3JIMYHBIM MPHU3HAKAM
[ToHsiTHE O CKOPOCTH
. XUMHUYECKOUN PEaKIIUH. . Bubmmorexa [JOK

[ToHsiTHE O TOMOI'CHHBIX U

T'CTCPOIrCHHBIX PCAKIMUAX

https://m.edsoo.ru/00adbe9a
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Komn-Bo

No Tema OnexTpoHHBIE (I POBLIC)
JacoB 00pa3oBaTeIbHbBIE PECYPChI
IToHATHE O XUMUYECKOM
paBHOBecuU. PAKTOPHI,

o BIIUSIIOIIME HA CKOPOCTh . BubmoTexa LIOK
XUMHYECKOU PEaKIuu 1 https://m.edsoo.ru/00adc28c
MOJI0KEHHE XUMHUYECKOTO
paBHOBECHUSA
OKHuCIUTEILHO-

9 BOCCTAHOBUTEIIbHBIE 1 bubmnorexa LIOK

https://m.edsoo.ru/00adcade
peaKuuu
Teopus
10 AIEKTPOJUTUIECKOU . BubmoTexa [IOK
nuccorarmi. CHIBHBIE U https://m.edsoo.ru/00adcd68
ci1a0ble 3JIEKTPOJIUTHI
1 HNoHHbIE ypaBHEHUS . BubmoTexa [IOK
peakiui https://m.edsoo.ru/00add448
XUMHUYECKHE CBOIICTBA
KHCJIOT U OCHOBAHUI B
12 CBETE MPEICTABICHUIN 00 1 Bubsmorexa LIOK
https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUIECKOU
JTUCCOLMALINN
XUMHUYECKHE CBOMICTBA
COJICH B CBETE
13 peICTaBICHHI 00 1 Bubnuroreka [IOK
https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON
JTUCCOLMALINN
14 [TonsiTHe 0 ruapoIN3e 1 bubmiorexa LIOK

https://m.edsoo.ru/00add9d4
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Komn-Bo

No Tema OnexTpoHHBIE (I POBLIC)
4acoB o0OpazoBaTreNbHbIE peCypChl
coJen

15 O6obmenue u 1 bubmmoreka [JOK
CUCTEMATH3ALMS 3HAHUMN https://m.edsoo.ru/00addd12
[Ipaktuueckast pabora Ne 1.

16 «Pemerne 1 bubmmoreka [JOK
9KCIIEPUMEHTAIbHBIX https://m.edsoo.ru/00addbfa
3a1au»

KoHnTtponbHas padota Ne2
o TEME
17 «DNEKTPOIMTHYECKAS 1 Bu6smorexa LIOK
https://m.edsoo.ru/00addecO
JIUccouranus. XUMUYECKUe
peaKkuuu B pacTBOpax»
OO01ast xapakTepucTHKa

18 rajJjloreHoB. XUMUYECKHE . Bubnmorexa [JOK
CBOWCTBA Ha IPUMEPE https://m.edsoo.ru/00addfe2
xJjopa
Xnopoojopon. ComnsiHas

19 KHUCJIOTA, XUMHUYECKUE . BubmoTexa [IOK
CBOWCTBA, IOJTy4EHUE, https://m.edsoo.ru/00ade104
MPUMEHEHUE
[Ipaktrueckas padora Ne 2

20 o teMe «llonmyuenne 1 Bubmmotexa LIOK
COJITHOM KHCJIOTEHI, https://m.edsoo.ru/00ade348
U3y4eHUe €€ CBOMCTBY

21 Beranciaenus mo 1 Bu6morexa LIOK

YPAaBHCHUAM XUMHNYCCKHUX

https://m.edsoo.ru/00ade488
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Komn-Bo

No Tema OnexTpoHHBIE (I POBLIC)
4acoB o0OpazoBaTreNbHbIE peCypChl
peakiuii, ecu OJIMH U3
peareHTOB JiaH B U30BITKE
OO61mast xapakTepucTHKa
29 B PaKtep 1 bubnnorexa IJOK
siieMeHTOB VIA-rpymmbl https://m.edsoo.ru/00ade64a
AnnoTtporHsie
MOAU(DUKAIIUU CEPBI.
Haxoxnenue cepol u €€
93 A P 1 Bu6miorexa 1{OK
COCJTMHCHHIA B ITPUPO/IC. https://m.edsoo.ru/00ade64a
XUMHUUYECKHUE CBOMCTBA
Cephl
CepoBoaopoa, CTpOEHHUE,
24 (bu3nUecKre 1 XUMHUECKUEC 1 Bubsmorexa LIOK
https://m.edsoo.ru/00ade802
CBOICTBA
Oxkcunsl cepbl. CepHast
KHUCJIOTA, (PU3NUECKUe u
25 & 1 bubmoteka [IOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMHUYECKHUE PEAKIINH,
JIeXkKaIue B OCHOBE
MIPOMBIIIUIEHHOTO cr1oco0a
26 TIOJTYYCHHSI CEPHOM 1 Bu6smorexa LIOK
https://m.edsoo.ru/00adec8a
KHUCJIOThl. XUMHUYECKOE
3arpsA3HEHUE OKPYKaIOIIeH
Cpe/bl COeTMHEHUSIMU CEPBI
Brruncnenne maccoBoit
27 1 bu6moreka IJOK

JA0JIM BbIXO4a INPOAYKTa

https://m.edsoo.ru/00adec8a
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Komn-Bo

No Tema OnexTpoHHBIE (I POBLIC)
4acoB o0OpazoBaTreNbHbIE peCypChl
peakiuu
OO01ast xapakTepuCTHKa
AIIEMEHTOB V A-TpYIIIIbI.
28 A30T, pacrpoCcTpaHeHHE B 1 bubmmoreka IOK
https://m.edsoo.ru/00adeea6
npupoje, Gu3nYecKue u
XUMHUYECKHE CBONCTBA
AMMHak, ero (pusnvecKue u
29 XUMHYECKHE CBOMCTBA, 1 bubmoreka LOK
https://m.edsoo.ru/00adf004
MOJIyYeHHUE U PUMEHECHHE
[Ipaktrueckas padora Ne 3
30 o teMe «llonmyuenne 1 BuGmorexa L[OK
aMMHaKa, H3y4eHUe ero https://m.edsoo.ru/00adf180
CBOWCTB»
A3OTHas KucioTa, e
31 (bu3nUecKre 1 XUMHUECKUE 1 Bubsmorexa LIOK
https://m.edso00.ru/00adf306
CBOMCTBa
Hcnonb30BaHne HUTPATOB
Y COJIE aMMOHHS B
KaueCTBE MHUHEPATbHBIX
32 yno0peHnii. XUMHYECKOe 1 Bu6smorexa LIOK
https://m.edsoo.ru/00adf518
3arpsA3HEHHUE OKPYXKAOIIEH
CpeIlbl COeTUHEHUSAMHU
a3oTa
®docdop. Oxcun pochopa
33 (V) u hochopnas kuciora, 1 bubmorexa LIOK

bu3YecKue 1 XUMHUIECKHE

https://m.edsoo.ru/00adf68a
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Komn-Bo

No Tema OnexTpoHHBIE (I POBLIC)
4acoB 00pa3oBaTeIbHbBIE PECYPChI
CBOMCTBa, MOJyYCHHUE
Hcnonp3oBanue dochaton
B KQUECTBE MUHEPATHHBIX
34 ynoOpeHui. 3arps3HeHue 1 but6mmoreka IIOK
https://m.edsoo.ru/00adfc20
IIPUPOTHOM CPEBI
dbocdharamu
Yraepoa, pacnpocTpaHEeHHUE
35 B MpHpo/JIe, GUNUCCKUE U 1 bubmorexa LHOK
https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOKMCTBA
Okcuipl yriiepojaa, ux
bU3UYEeCKUE U XUMHUIECKHEC
36 CBOMCTBA. DKOJOTHYECKHE 1 Bubmoreka [OK
https://m.edsoo.ru/00adfebe
po0JIeMbl, CBSI3aHHBIE C
okcugom yriepona (IV)
37 YToJibHast KUCIIOTA U €€ 1 Bu6morexa LIOK
COJIH https://m.edsoo.ru/00ae006¢
[Tpaktuueckas padora Ne 4
o teme "[lonyuenue
38 YIJIEKKCIIOTO Trasa. 1 bubmmoreka [OK
https://m.edsoo.ru/00ae027e
KauecTBeHHas peakiusa Ha
KapOoHaT-uoH"
[TepBoHaYaTbHBIC TTOHITHS
29 00 OpraHUYEeCKUX . Bubmmorexa [[OK
BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COEIMHEHUSX yTiepoaa
40 Kpemumnii u ero 1 bubinorexa LIOK

https://m.edso0.ru/00ae080a
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Komn-Bo

No Tema OnexTpoHHBIE (I POBLIC)
4acoB 00pa3oBaTeIbHbBIE PECYPChI
COCJIMHEHMUS
[Tpaktrueckast pabora Ne 5.
Pemenne
" AKCIIEPUMEHTAJIBHBIX 3a]1a4 . BubmoTexa LIOK
1o TeMe «Bakuenmme https://m.edsoo.ru/00ae0bf2
HEMeTaJUIbl U UX
COCTMHECHUS
KonTtponbsHas padora Ne3
1 1o Teme «BaxkHenme 1 Bu6morexa LIOK
HEMETAJLIBI U UX https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO6m1as xapaKTepUCTHKa
XHMHYECKUX JIEMEHTOB —
MeTaJuIoB. MeTaimnyeckast
43 CBSI3b U METAJINYECKAs 1 Bubmorexa [IOK
) https://m.edsoo.ru/00ae103e
KpUCTaJUTMUECKask penieTka.
du3nyecKue CBOMCTBA
METaJlJIOB
XYMMHUYECKHUE CBOMCTBA
qq | METOHIOE 1 Bu6morexa LIOK
DICKTPOXUMHUYUCCKHHA PSI https://m.edsoo.ru/00ae1156
HanpsHKEHUU METAIIOB
OO6mue crocoObl
45 MOJTYYEHHUsI METaJIOB. . Bubmmorexa [JOK

CmmaBel. Beraucnenus no

YPaBHCHUAM XUMHNYCCKHUX

https://m.edso0.ru/00ae1156
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Komn-Bo

No Tema OnexTpoHHBIE (I POBLIC)
JacoB 00pa3oBaTeIbHbBIE PECYPChI
peaKiuii, ecvu OJUH U3
pEareHTOB COACPKUT
MIpUMECH
46 [ToHsiTHE O KOppPO3UHU . BubmoTexa LIOK
METAJIOB https://m.edsoo.ru/00ael1278
47 [Iea04YHBIE METAIIBI 1 bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKCHUBI U TUIPOKCHUTBI . Bubmmorexa [JOK
HATPUS U KaJIus https://m.edsoo.ru/00ae14b2
[Ilenoyno3emenbHbIE
49 METaJUIbI — KaJIbLUN U 1 bubmmoreka LIOK
https://m.edsoo.ru/00ae15e8
MarHui
- Baxxueiimme coequHeHUS 1 BuGmorexa L[OK
KaJIbIUS https://m.edsoo.ru/00ae15e8
O0o0111eHNE 1
51 1
cUcTeMaTH3alus 3HAaHUH
- JKéctkocTh BOABI U 1 Bu6mmotexa LIOK
CTI0COOBI €€ yCTpaHeHUS https://m.edsoo.ru/00ae1886
[Ipaktuueckas padora Ne 6
53 1o teMe "YKEcTKOCTh BOIBI 1 bubmorexa LIOK
https://m.edsoo.ru/00aelae8
U METOJbI €€ ycTpaHeHus "
54 AUTFOMIHMI 1 bubmoteka [IOK
https://m.edsoo.ru/00aelc64
- AmdoTepHbIe CBOMCTBA . Bubmorexa [OK
OKCHJIa ¥ THIIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneszo 1 bu6moreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKCHIBI, THAPOKCUIBI U 1 bubimoreka LIOK

https://m.edsoo.ru/00ae35e6
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Tema

Komn-Bo

qacoB

OnexTpoHHBIE (I POBLIC)
o0pa3oBaTelbHbIE PECYPChI

cosm kenesa (I1) u xenesa

(1)

58

O060011eHNE U

CHUCTCMaTHU3alusi 3HAHUU

59

[Tpaktrueckas pabora Ne 7.

Pemenue
AKCIIEPUMEHTAIIBHBIX 3a]1a4
1o Teme «Bakueimme
MeTaJIbl U UX

COEIMHEHU

bubmoreka [IOK
https://m.edsoo.ru/00ae3de8

60

Brerancienus mo
YPaBHEHUSIM XUMHYECKUX
pEaKLuil, €ECIv OOUH U3
peareHToB JIaH B U30BITKE
WA COAEPKUT ITPUMECH.
Breruncnenust MmaccoBou
JIOJIM BBIXOJa TIPOAYKTA

peakiuu

bubmoteka [IOK
https://m.edsoo0.ru/00ae1750

61

O06o00111IeH1E U

cucTeMaTu3anus 3HaHUU

62

Kontponbhas pabota Ned
o teMe «Baxueiiue
METAJUIBI U UX

COCIIMHCHUS

63

BemectBa u matepuansl B

MOBCEITHEBHOU KU3HU

bu6moreka IJOK
https://m.edso0.ru/00ae3f50
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Komn-Bo

No Tema OnexTpoHHBIE (I POBLIC)
4acoB 00pa3oBaTeIbHbBIE PECYPChI
YeJI0BEKa
54 XHUMHUYECKOE 3arpsA3HEHNE 1 Bu6mmoexa LIOK
OKpY’KaroIei cpe/ipl https://m.edsoo.ru/00ae4270
.- Posib XumMuu B perieHuu . BubmoTexa LIOK
IKOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270
Pe3epBHBIN ypoK.
66 O0o001eHue 1 1 Bubmoreka [OK
https://m.edsoo.ru/00ae0d0a
CHCTEeMaTHU3aI1s 3HaHUM
PesepBHBI ypOK.
67 0606meHne u 1 bu6moreka [JOK
https://m.edsoo.ru/00adb33c
CHCTEeMaTH3aI1s 3HaHUI
PesepBHBIl ypOK.
68 O606IIeHNE 1 1 bu6moreka [JOK
https://m.edsoo.ru/00ad9ch2
CHCTEeMaTH3aIus 3HaHUI
Htoro 68
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