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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTPaMMBbl OCHOBHOTO OOIIIEro 0o0pa3oBaHus, MPECTABICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCITUTAHMS U C YYETOM KOHIEMIIMY MIPENOAaBaHus y4eOHOTro mpeaMeTa « X UMUS»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Oa€T TPEJCTaBICHHE O IENIX, OOIlIeld CTpaTeruu
o0yuyeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHaBIIMBAET o0s13aTenbHOe IpEAMETHOE COJIepKaHue,
NpeayCMaTPUBAET PACOPEACICHUE €ro Mo KiaccaM W CTPYKTYPUPOBAHHUE I10
pazgenaM M TeMaM MpPOrpamMMbl IO XUMHM, OMNPEAENSET KOJWYECTBEHHBIE H
Ka4eCTBEHHBIE XapaKTEPUCTUKHU CoZepKaHUs, PEKOMEHIyEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaronIuXcs, OMNpPEAeNIIeT BO3MOXHOCTH TMpeaMera s
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XUMHUHU Ha YPOBHE IeJiel u3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEeATEIHbHOCTH OOYYAIOIIETrocss IO OCBOEHUIO
y4e0HOTO coJiepKaHusl.

3HaHME XHUMHUHU CIY>)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0y4Jaromerocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpPYEMbIe XHMHUEW MPEICTABICHUS O B3aWMOIPEBPAICHUIX
SHEPTrUd M 00 DBOJIIONUHU BEIIECTB B MPUPOJE, O MYTAX pEHIeHUS TI00aTbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOMH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH NS CaMOpPa3BUTUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
oOy4Jarommxcs, HABBIKOB WX CaMOCTOSTEJIBHOW Y4eOHOW JIEeSITeNbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MIOBCETHEBHOM JKMU3HM, TaK M B MPO(HECCUOHATBHON EATeIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISIAA HA €AUHCTBO MTPUPOABI U YETOBEKA, SIBISECTCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO--HAYUYHOM IPAMOTHOCTH O0Y4aIOLIUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOU BKJIAJl B HKOJIOTHUUECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUs B OOYUEHHU XUMHUU O0ECIEeuMBAIOTCS CHEUU(UKOM
COJIep>KaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SABJSIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHUEM 0a30BOM HAYKH XMUMHH Ha ONpPENeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOCHUE OOYYaIOUIMMUCS CHUCTEMBbI TEPBOHAUYATBHBIX TMOHATHUNA XUMHWHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHATHI
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusi MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uzydeHuro. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHATUN 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TTOHATUM O XUMHUUECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl MO MPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHHUU aTOMa U XUMHYECKOU CBSI3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS Ha OCHOBE ASMIMUPHYECKU
MOJTyYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyromy, BBITIOJNHSAS (YHKIUU OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYET  (HOPMHPOBAHUIO
IIPEACTABIECHUS O XUMUYECKON COCTaBIISIONIEH HAYYHOU KapTUHBI MUPA B JIOTUKE
€€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MEeToJaM MO3HaHUS B Hayke. M3ydueHue XMMHM NPOUCXOIUT C MPHUBICUYEHHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX NpeaMeToB: «OKpyX)aloomuid MUpy,
«buonorus. 5—7 knacced» u «Pu3nka. 7 Kiracey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XUMUYECKOW HAyKH Kak O0JACTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YEJIOBeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOW KYJbTYPBHIL.
3amaya y4eOHOTrO mpeaMera COCTOWT B (DOPMUPOBAHMHM CUCTEMBI XHUMHYECKHUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKHUX ITOJI0KEHUM,
JOCTYMHBIX OOOONIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, fA3blKka HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAHUS TPU W3YYCHHH BEIIECTB U
XUMHUYECKUX peakuuid, B HOPMHUPOBAHUU W PA3BUTHH MMO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHHWU B Yy4eOHO-TIO3HABATENbHONM U y4eOHO-HMCCIIEeI0BATENbCKON
JeSITeNbHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIECTBAMHU B
IIOBCETHEBHOM KU3HMU.

[Ipy u3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O OOHIEr0 0Opa30BaHUs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKUe I, KaK:

— (¢opMUpOBaHHWE WHTEIUICKTYadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TNPUHATHIO PEIICHUM,
CIIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOITUMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
00ydaronmmxcss K CaMOCTOSITEIBHON MO3HABATENIBHON JAESITeTbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCiIOBHM, CTOCOOCTBYIONINX MPUOOPETEHUIO0 00YyUarOIIMMUCS
OTBITa Pa3HOOOpPA3HON NEATEIHHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KITFOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHE IS
Pa3IMYHBIX BUIOB JESATCILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJI€ YyMEHUH OOBSCHATh UM OIEHUBATH SIBIICHUS
OKpPYXAIOIEro MHpA, MCIOJIb3YsS 3HAHUS U ONBIT, MOJYYEHHBIE MPU H3YYCHHUH
XUMHUH, TPUMEHSTh HMX TMpPH PElUIEHUH Mpo0JeM B TOBCEAHEBHON KHU3HU W
TPYJOBOM JI€ATETLHOCTH;

— ¢opMmupoBaHHE Yy OOYy4YalOIIUXCS TYMaHHCTUYECKUX OTHOIICHUH,
NOHUMAaHHUS 1EHHOCTH XHMHYECKUX 3HAaHUW HJis BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPY>KAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQMIIs UM HANPaBICHHOCTH AaJIbHEHIIIETOo
00y4eHUSI.

OOmiee uncaO YacoB, OTBEAEHHBIX IS HM3yUYEHUS XHMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabLHbIE XUMHUYECKHE TOHATHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XHMMUs B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsTHe 0 MeToAax MO3HAHUS B XMMHUHU. UHMCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3zjeneHus cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE OdJeMeHThl. CHUMBOJIBI XHUMHUYECKHUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHOocHuTENbHAST MOJIEKYJISIpHAs Macca. MaccoBas J0Jisi XUMHUUYECKOT0 JJIEMEHTA B
COEJIMHECHUMU.

KonuuecTBo BemiectBa. Moisib. MonsipHast Mmacca. B3auMocBsA3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo dopmysiam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKass peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHUYECKUX PEaKINil (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 000PY/I0BaHUEM, U3YyUYEHUE U ONHCAHUE
(bU3UYECKUX CBOHCTB O0Opa3lOB HEOPTaHWYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUsl BOJIbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKATHBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHHM, HaOJIIOICHUE U
OMMCaHUE NPHU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOUM KHUCIOTHI C XJIOPHAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (1) mpu HarpeBanwum, B3auMoIelicTBUE XKene3a ¢ pacTBopoM coiu meau (I1),
U3Yy4YCHHE CTOCOOOB pa3/eNieHus CMECEH: C TOMOIIBI0 MAarHuTa, (pUIHTPOBAHUE,
BhIMIApUBAHUE, TUCTUIULINS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPEHHOM
coilv, HaONIOJCHWE W  ONUCAaHUE  PEe3yJbTaTOB  TPOBEICHUSA  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJEIEH MOJEKYJI
(IIapOCTEPIKHEBBIX ).

Ba:xHeililue npeacTaBuTe/IM HEOPraHMYECKUX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JIeMEHT U MpOCToe
BelecTBO. Haxoknenwe kuciaopoja B Opupojae, (GU3MYECKHUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopona. CrocoObl



MOJIyYeHHUsT KHUCIIOpoJa B Jabopatopuu U MpombiiieHHOCTH. Kpyrosopot
KHciopoza B mpupoje. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TernoBoit 3PQGEeKT XUMUYECKON peaKkuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DSHJOTEPMHUYECKUE peaKUWH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHHUE
BO3JlyXa, YCUJICHHE TapHUKOBOIro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — »memeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npupojse, GuMyeckrue ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nosryyenus. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XUMHUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBa BOJABL. Bojga kak pacTBoputTenb. PacTBOpBHI.
HacpilieHHble M HEHACBINIEHHbIE PAacTBOpPbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJAbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHHE NPUPOJIHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  cosieoOpa3sytonie  (OCHOBHBIC, KHUCJIOTHbIE, aM@oTepHbie) W
HecosneoOpasymue. HomeHnkmarypa okcuaoB. DU3MUECKHE W XUMHUYECKHE
CBOMCTBa OKCUJIOB. [losryueHune okcuaos.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WHIENOYM W HEPACTBOPUMbIE
ocHoBaHusA. HomeHkinaTypa ocHoBaHui. DPU3NYECKME M XHWMHYECKHUE CBOMCTBA
ocHoBaHui. [losryuenrne ocCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUUYECKHE CBOMCTBAa KHUCIOT. Psan axtuBHocT MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

['eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, NOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M W3YyYCHHUE CBOKMCTB KHCIOPOJa, HAOIIOJACHHE
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIIOBUSL BO3HHMKHOBEHUS U
NpeKpameHus ropeHus (mokapa), O3HAKOMJICHHE C o0pa3laMud OKCHUIOB U
OMMCaHUWE HUX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, PACIO3HABAHUE W HW3YUYCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTBre Bogoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCTIOJIb30BAHKE BHJICOMATEPHAIOB), HaOIIOIeHHEe 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, HWCCIIENOBaHWE OCOOCHHOCTEW PACTBOPCHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJIAMU
(HaTpueM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BAaHUE  BUICOMATEPHUAJIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUIaMH, PEaKUU{d HEUTpaau3aluy, I0Jy4YEeHUE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajljla APYTUM K3 pacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTANBbHBIX 3a/ad N0 TeMe «BaxHelllne KIacChl HEOPraHMYEeCKHX
COCMHEHUIN.

IHepuonnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ieMeHToB JI. WU. MenpgeaeeBa. CtpoeHne aTomMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX HJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJJIEMEHTOB (ILEJIOYHBIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCUIBI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKUX AIEMEHTOB [l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEPUOJIHAsA  (QOpPMBI
[Tepunonnueckoit cucrtembl xuMmuueckux 3nneMeHToB . 1. Menneneesa. Ilepuonasr
u rpynnbl. DPU3NYECKUIl CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB TNEepuoJa U
IPYIIBI JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04e€K aroMOB TepBbIX 20 XMMHYECKMX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. Menneneea. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYyIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XMMUYECKHUX
3JIEMEHTOB [UJIA Pa3BUTUsA Hayku W mnpaktuku. [[. M. MeHneneeB — yd€HbIN H
rpaXkJaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporuiecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropeHue, peakiny pa3ioKeHHs], COeAUHEHNUS ).

Mexcnpeomemnwie ceéa3u



Peanuzamusa MeXnpeaMeTHBIX CBS3€HM MPU H3YYEHUM XUMUHM B 8 Kiacce
OCYILIECTBIISIETCS 4YE€pe3 HCMOJIb30BAaHUE KaK OOIIMUX €eCTeCTBEHHO--HAYYHBIX
MOHATUM, TaAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOT'O IUKJIA.

OO6mue ecTecTBEHHO--HAYUHbIE TIOHSTUS: HAy4YHBIH (PakT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJlu3, CHUHTE3, KiaccuUKaiusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAeMbl€, TOIJIUBO, BOJAHBIE PECYPCHI.

9 KITIACC

BemecTBO M XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaJMs, KajJblLHUs U UX
COEMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOM CBSI3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUNIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pAa3IU4YHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIONIMX B PEAKIMH BENIECTB, MO TeEIJIoBoMY 3(ddekrty, 1o
U3MEHEHUIO CTENEHEH OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTUIO KaTanau3atropa). JK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHUS.

[Torsitue o ckopocTH xumMudeckoil peaknuu. [loHstrne 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [[oHATHE O TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTne 0 xumuueckom paBHoBecun. DaKTOPHI,
BIIMSIOIINE HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMA C HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AucCOLMAlMUA BEIIECTB C PA3JIUYHBIMH BHUIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUabHbIE U C1a0ble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUST PeaklMii HIOHHOTO 0OMEHa,
IOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHHs peakunid. CBONCTBA KHUCIOT,
OCHOBaHM U coJell B CBeTe MpPEJACTaBICHUN 00 BIEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anmasa), CIOXKHBIX BEIECTB
(xJopusia HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHMUYECKON pEaKiuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOMPOBOTHOCTU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, IIEJIoYed U  coJiel
(BO3MOXKHO  HCTOJIB30BAHUE BHJICO MaTEpUAOB), IPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIMid  HOHHOTO  OOMEHa
(oOpa3zoBaHmMe oOcajaKa, BBIJICIGHUE Ta3a, OOpa30BaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIU
(ropeHue, peakuuu pa3joKEeHUs, COCIUHEHHUS), PACIIO3HABAHUE HEOPTraHWYECKHUX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX PEAKIUil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTansbl 1 UX coelMHEHUS

OO6miast xapaktepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3nYecKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  Xjopa
(B3aUMOJICiCTBME C MeETaUIaMU, HEMETaJUlaMH, IIejo4amMu). XJIOPOBOJOPOI.
ConsiHas KUCIIOTa, XMMHUYECKHE CBOMCTBa, IMOJydYeHHUE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHW3M YeJIOBEKa. BakHeHmune XJIOpUAbl U HX
HaxO0XJEHUE B IIPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBONCTBA
MIPOCTHIX BEMIECTB — KUCIOPO/A U CEPhl. AJUTOTPOTTHBIE MOAU(PUKAIINNA KACTOPOaa
U cephl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (pu3mdeckue u
XuMuyeckne cBorcTBa. OKCHIBI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kwucinotra, GQU3MYECKHME U XUMHYECKHe CBoMcTBa (0OIIMe Kak
NpEICTaBUTENsT Kjacca KHUCIOT U crenududeckue). XUMUYECKHE pEeaKIlnw,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO cHoco0a MOJIyYEeHUsI CEPHOM KHCIOTHI.
[Iprumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TpUpPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeabl COEIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

O6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PaCHpOCTPaHEHUE B MPHUPOJE,
¢usznueckre U XuMuueckue cBoiictea. Kpyroopot azora B npupozae. AMMUak, €ro
dbu3nYecKre U XUMUUECKUE CBOMCTBA, MojydeHue u npumeHenue. Coiau aMMOHUS,
ux (pu3nyecKkre U XUMUYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUEe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M cnenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopennii. XuMU4ecKoe 3arpsi3HeHHE OKPYIKaoIlIe cpeibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsi3HEHHE BO3JyXa, MOYBbl M BONOEMOB). Docdop,
ajoTponHeie Moaudukanuu (Gochopa, GuUMUECKHEe M XUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUIESCKUE CBONCTBA,
nosyuyenue. Mcnonb3zoBanue hocharoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapaktepuctuka anemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHPOCTPAaHEHHE B Mpuponae, (HU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriepoaa B npupoge. OKCuabl yriepoja, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIy4eHHe W TpUMEHEHHE. DKOJIOTHYEeCKHe MpPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r17100aqbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
b dext. YronpHas KUCIOTa U €€ COM, UX (PU3NYECKne U XUMUYECKHUE CBOMCTBA,
nojiyueHue u mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, STAHOJ, TJIUIEPUH, YKCYCHAs KHCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
NPOAYKTHl UX TepepadoTku (OEH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMONOTMYECKU BaKHBIX BEIIECTBAX: JKHUpaX, OeNKax, YyrieBoJax — 1 uX
polii B KM3HM 4YeloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, MOJy4YeHUE U
npuMmeHenue. CoenuHeHuss KpemHUs B Tmpupoze. OOmmMe mpeacTaBieHUs 00
okcune kpemuus (1V) n kpemuueBoi kuciore. CHUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBIIIJICHHOCTU. BaxxHellne CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobimeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJTIOB B IOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
POBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpaKarouue (PU3NUECKUEe M XUMHUYECKHE CBOWCTBA
rajjoreHoB M UX COCAUWHEHUM (BO3MOXKHO MCIOJIb30BAHUE BUJIEOMATEPUATIOB),
O3HaKOMJICHHME ¢ oOpas3laMu XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W e€  coeAuHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOIIOICHUE TIpoliecca OOYTJIMBaHUS caxapa MoJ JeHCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, H3YyUYEHUE XUMHUUYECKHUX CBOHCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
WOH W HaOJIOJIeHHE MpuU3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COeAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasIoB), o0paslaMu a30THBIX U (HOCHOPHBIX YAOOpPEHUH, MOTydYeHHE,
coOupaHue, pacro3HaBaHWE ¢ H3YyUYCHUE CBOWCTB aMMHUaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U Pocdar-uoH U U3ydeHHE MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCITIOJIb30BAHKE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoOJeNen
KPUCTANTMYECKUX PEmETOK anMasza, rpadura, ¢ylsiepeHa, O03HAKOMIIEHUE C
IPOIIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJyYyeHUE, COOUpaHUE, paclo3HaBaHUE U M3yUECHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KauyeCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl W UW3YYEHHE TNPHU3HAKOB HUX IMPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIMEN CUJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHbBIX
3a71a4 o TeMe «BakHelIne HeMeTaJuIbl U X COSIUHEHUS.

MeTauiibl M X COeITMHEHUS

OO6mast XxapakTepUCTHKa XMMHYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnojoxeHus B llepuonmueckoit cucreme xumuueckux isnemeHtoB J[. W.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTaminueckasi CBA3b U
METaJUIM4ecKass  KpUCTAJIMYECKass  pelérka.  DIEKTPOXUMHYECKUU  psij
HaNpsDKeHU MeTanaoB. OU3NYecKue U XUMUYECKUE CBOMCTBA MeTauioB. O0mme
CIocoOBI TIONy4YeHUs] MeTaioB. [loHATHE O KOPpPO3WH METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposun. CriaBel (CTanmb, YYTyH, MIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilesmounble MeTauibl: MoOJOKeHUE B [leprnoanyeckoil cucteMe XMMUYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HUE HMX aTOMOB, HaXOXJICHWE B MPHUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHUABI HaTpusa M Kanus. [IpumMeHeHue MIeNOYHBIX METaIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siaemeHToB J[. 1. Menneneesa, ctpoeHue
UX aTOMOB, HaXOXJI€HUE B Ipupoac. PU3nyecKue U XUMUYECKHE CBOMCTBA MarHus
U Kaiblivsa. BaxHeilmume coeauHeHUs Kaimblus (OKCHJ, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

AJIIOMUHMH: TIOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszndeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIA U THIAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
. MenneneeBa, CTpOEHHUE aToMa, HaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA xene3a. OKCUabl, TUIPOKCU LI U conu kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBaMH, M3y4YEHHUE  PE3yJbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEWUCTBHUS OKCHIA
KaJupllusi W HaTpus C BOAOW (BO3MOXHO WHCIIOJB30BAHHWE BHJIEOMATEPHUATIOB),
UCCJIEJOBAaHNE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS KEJe3a B KUCIOPOAE
(BO3MOXHO  HCIIOJIB30BaHUE  BUIAEOMATEpPHUATIOB), IMPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, KajbLHWs, aJIFOMUHUA, LIUHKA, JKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMKCAHUE MPOLIECCOB OKPAIIMBAHHUS
IUJIJaMEHU WOHAMHU HaTpus, Kajiusg M Kaablus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HUCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BaxkHeiine
METaJUIbl U UX COEAUHEHUSD.

XuMHS U OKPY:KaWIIas cpeaa

BemectBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHMUE BEIIECTB M XMMHUYECKUX peaknuii B ObiTy. IlepBas momomb mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarollel cpeabl (MpeaenbHas I0MyCcTUMAas
KOHLIEHTpauus Bewects, nainee — [1IK). Poiap xumuu B pemieHun 3KoJIOTrMYEeCKUX
pooeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, MOJIMMEPHBIC
Marepuarbl).

Mexcnpeomemnnie ceéa3u



Peanuzanmss MeXMpeIMETHBIX CBsI3ed NpPU HM3YyYEHUH XHMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 MCIOJIb30BaHUE KaK OOIHUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIACCH(PUKAIUA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJICb, SBJICHUE, IAaPHUKOBBIM
3 PeKT, TeXHOIOTUsI, MAaTEPUAIIBI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIU],
U30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJCKTPUYECKUN 3apsj, MPOBOJIHUKH,
NOJMYTIPOBOJHUKHU, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAS
peméTka, CruiaBbl, (U3MYCCKHE BECIMYWHBI, SAUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXaHWe, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI00PEHHMSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIE TOPOIHI,
TI0JIC3HBIC UCKOIAEMBbIC, TOIIMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PpE3yJIbTaThl OCBOEHUSI MPOTPAMMbI OCHOBHOTO OOIIETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €IHUHCTBE y4eOHOH H
BOCITUTATEIbHON JEATEIbHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOliecTBe MpaBWJIaMd U HOPMaMHU TOBEJACHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIMN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlUA U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEIuI0, TIOHMMAaHUs 3HAYCHUs] XUMUYECKOW HAYKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGOpMAIUCH O
NEePEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MHpa U 00OIECTBA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATENbCKON, TBOPYECKOM W JIPYTUX  BHJAX
JESTEHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH MIpH
BBITIOJTHEHUU y4YeOHBIX, I103HABATENIbHBIX 3a71a4, BBIMOTHECHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHNU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
U B3aUMOIIOMOINM B TpOIEcce ITOW Y4eOHOW JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHNH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUYECKOW peaKkiluw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAyKW U COCTABIISIOLIHE
OCHOBY JIJI TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUSI MIPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOMN CPEJION, O pOJIM XMMHH B O3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOAuMBbIC MJIsI OOBSICHEHHS HAOJIOJaeMbIX MPOIIECCOB M SIBJICHUM,
MO3HABATEIbHOM, MH(GOPMALMOHHOW M YUTATEIbCKON KYJIbTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMHU, CIPaBOYHOMN



JTUTEPaTypor, TOCTYIMHBIMH TEXHUYCCKHUMH CPEACTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHMIO M TIO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH W YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »XW3HHW, OCO3HAHWE ITOCJICICTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHSI ATKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOUMOCTH COOJIFOZICHUSI TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUU C
XUMHUYECKUMU BEIIECCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHMS :

MHTEPEC K MPAKTUYESCKOMY M3YUYEHHUIO podeccrii U TpyJaa pa3IuvdHOro poja,
yBOXCHUEC K TPYAy W pe3yibTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS TNPEJAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHIAVUBUAYAJTLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHMS ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEenTHON MpodheCCUOHAIBHOM JeATeIbHOCTU U Pa3BUTHUSI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHLCS B MPOo(eCCHOHATBLHOM Cpeie;

6) 3K0JIOrHYeCKOro BOCIIUTAHUS :

9KOJIOTUUECKH 11eJIeCO00pa3HOe OTHOIICHHE K TPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIEeCTBOBAHUS, TOHUMAaHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOIOJCHUS
paBujI OE30MIaCHOTO MOBEACHUS MPHU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaITUsX,
YTPOXKAIOMINUX 3I0POBBIO M )KHU3HHU JIFO/ICH;

CITOCOOHOCTH MPUMEHSTH 3HAHMUsI, TOJIydaeMble MPU W3YUYCHUH XUMHH, IS
peILIeHUs 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKON  KyJbTYpBl, OCO3HaHHS TIJIOOAJBLHOTO  XapakKTepa
AKOJIOTHYECKUX MPOOJIEM M MYyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUH,
9KOJIOTHYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B ITO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLIMAIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeTanmpeaMETHBIX PpPE3yJIbTAaTOB BBIACISIOT 3HAYMMBIC IS
dbopMUpPOBaHUS MHUPOBO33PCHHS OOICHAYYHBIC TOHATHSA (3aKOH, TEOpHS,
IPUHITAII, TUTOTE3a, (aKT, CUCTEMA, MPOIIECC, PIKCIICPUMEHT U JIPYroe.), KOTOphIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpeJMETaX M IO3BOJISIOT Ha
OCHOBE 3HAHMH U3 3THX MPEIMETOB (OPMHUPOBATH IMPEACTABICHHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YueOHbIE JACHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJSTUBHBIE), KOTOpPbIE 00ECHEeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NefcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMW: PACKPBIBATh CMBICI XUMHUYECKUX MOHITHN (BBIACTATH MX XapaKTEepHBIE
MPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTHUMU TOHSITHUSMH), UCIIOIH30BaATh
MOHSITHUS JJIs1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUM, BRIOUPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICTYKTHUBHBIC, [0 aHAJIOTHH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHHUE TPUMEHSAThH B TIpoIlleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIC B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJICJIbHBIC MPECTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYecKas ¢GopMmylia U YpaBHCHHUE
XUMHUYECKOW peakiMu — MpU pelieHUuH y4eOHO-TT03HaBATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJIENBHBIX MPEICTABICHUN BBIABISATH U XapaKTEPU30BATh CYIECTBEHHbBIC
NPU3HAKU U3YYaeMBbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBbIE CBS3M U
POTUBOPEUHSI B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble ucciaenoBarejabcKue AeiiCTBUA .

YMEHHUE HCIIOJIb30BaTh IMOCTABJICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
YYCHUUYECKUX OJKCIIEPUMEHTOB, YyMEHHE HabmomaTth 3a XOJOM IpoIllecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €ro Pe3yNbTaT, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJBI 10 pe3yJIbTaTaM MPOBEAEHHOTO OMNbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpojerIaHHoM padore.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIUIO
pPa3IUYHBIX BUJAOB U (OPM IPEACTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMYJIIpHAsT  JINTEpaTypa XUMHUUYECKOTrO COJAEp)KaHMs, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTUYECKHA OICHWUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



yMEHUE MPUMEHSTh Pa3IMYHbIE METOJbl M 3aMpOChl MPHU TMOUCKE U OTOOpE
MHpOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [JIsi BBITOJHECHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONPEAEIEHHOIO TUIA, MPUOOPETEHUE OIbITA B
0o0JlacTU  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO MCIOJIb30BaHUS PA3TMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMAIbHYIO (pOpMY MpeacTaBlieHus WHpOpMauu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXEMaMH, JuarpamMMmami,
apyrumu popmMamu rpadukKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJb30BaTh M aHAIM3UPOBAThL B Tpouecce ydeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYIKAIOIIEH MPUPOIHOM
Cpelibl.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YyMEHMSl 3aJlaBaTh BOMNPOCH (B XxoA€ Jauanora W (Wiu) JUCKYCCHUM) TIO
CylIEeCTBY  OOCyXJaeMol  TeMbl, (QOpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MIPE/TIOKEHHOM 3a/1a4H;

YyMEHUSI ~ TPEJACTABISITE  TOJYYEHHBIE  Pe3yJbTaThl  [MO3HABATEJILHOM
NEATeIbHOCTH B YCTHBIX M THUCHMEHHBIX TEKCTaxX; JeJiaTh MPEe3eHTAIUI0
PE3YNIbTATOB BBHIMOJHEHUS XUMHUUYECKOr0 JIKCIepUMeHTa (1abopaTopHOro OIbITa,
1ab0paToOpHOI pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIEOBATEIbCKONM  JEATENbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpoOJieM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COIJIACOBAHUS
no3uiuit (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD), KOOPIAUHAIIMS
COBMECTHBIX JECHCTBHI, OINpEAEICHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PerynsiTuBHBIC YHUBepcaIbHbIE y4eOHbIe 1eiiCTBUA:

YMEHHUE CaMOCTOSITEIBHO OIPENENATh LENN AESTEIbHOCTH, IJIaHUPOBAThH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TMPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »(h(PEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX H
MO3HABATENbHBIX 3aJlay, CaAMOCTOSITEJIbHO COCTABJISITh WM KOPPEKTUPOBATh
NPEAJIOKEHHBI AJITOPUTM  JCHMCTBUM IPU  BBIIIOJHEHUM 33JaHUM C YYETOM
MOJIyYEHHUsI HOBBIX 3HAHUN 00 M3yuyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIUSX,
OLICHUBAaTh COOTBETCTBHE IMOJIYYEHHOIO pe3yJjbTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJIb30BATh U aHATU3UPOBATH KOHTEKCTHI, MPE/IJIaraeMbl€ B YCIOBUU 3aIaHUI.

HNPEIMETHBIE PE3YJIBTATDBI

B cocrtaBe mnpenMeTHBIX pE3yJAbTAaTOB IO OCBOCHHUIO 005A3aTEIBHOIO
COJIep>KaHMsI, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NeucTBUM, crenuduyueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENbHOCTA MO  TNOJYYEHUIO HOBOTO 3HAHWS, €ro HHTEpHpETalnH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYalIUSIX.

K koHity oOyuenus B 8 kiaacce npeiMeTHbIC pe3yIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHX MOHATHI: aTOM, MOJIEKYJa,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIs XUMHUUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCJIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJApHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSi3b, MOH, KaTUOH, aHWOH, PAcTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHIICHTPAIIKS ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopMmynaMm, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHass M HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuwogmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, NOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHA ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmueckoit
CHCTEMBl XMMHMYECKMX DJJIEMEHTOB: pAa3JIN4aTh IIOHATUS «TJIABHAA
noarpymnmna (A-rpynma)» u «mobouynas noarpynna (b-rpynma)», mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMHYeckux diementoB [l U.
MenzaeneeBa» € YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCI0 JIEKTPOHOB
U pacnpeaeneHne uX Mo 3JEeKTPOHHBIM CIOSIM);

KJIaCCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHUYECKUE peaKuuu (MO YUCIYy M COCTABY YYACTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHUMHMUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO  MaccChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMH MBICIUTEIIBHOW JESATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTU3allfio, KIacCH(PUKAIHIO,
BBISIBJICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3yYEHHS CBOICTB
BEIIECTB W XHWMHYECKHX pEaKUUW, ECTECTBEHHO-HAYYHbIE METO/bI
NO3HAHUSI — HAONIOJIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XMMHUYECKOM  TOCYyIOW U
nabopaTopHbiM 00OpYyJOBaHMEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYCHHI0O U COOUPAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOJAa U KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MAaCCOBOM JI0JIEW pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IpyTHeE).

K xonIiy oOydenus B 9 Kkiacce nmpeaMeTHbIC pPe3yIbTaThl Ha 6a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIINUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasi PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HERJIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METaJUIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTh XHMMHYECKON pEaKkUuH, MPEeaebHO IOIMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSATH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJUKY JUISi COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy CO€IMHEHUUW 1o ¢dopmysaMm, BHJI XMMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmyle, XxapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTUYECKOU
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHME: OMNUCHIBATh M XapaKTepu30BaTh
Tabiuunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DIIEMEHTOB:
pasznuyaTh TOHSATUS «rjaBHas noarpynna (A-rpynma)» M «mobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIlIME TEPHOIBI, COOTHOCUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMMHYECKUX
ANIEMEHTOB (COCTaB U 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX TI0 DJICKTPOHHBIM CJI0sIM), OOBSICHATH oOOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaJlbIX MNEPUOJIOB U IIaBHBIX MOATPYMII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (MO0 YUCITYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W CHEMUUUECKUEe XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, TMOJATBEP)KIas OIMNHCAHUE
npUMEpaMy MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIU;

COCTaBJISITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEN, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUKA HOHHOTO



oOMeHa, YpaBHEHHMS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Y BEUIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHid
MOCPEACTBOM COCTaBJICHHSI 3JICKTPOHHOTO OajaHca 3TUX PeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XHUMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOTO »dJeMeHTa 1o (dopMmyIe
COCIMHEHWsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YpaBHEHUIO XUMHUYECKON peaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJAoH U
nabopaTopHBIM OOOpYyIOBAaHMEM, a TakXKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUIUSMH IO BBITIOJHEHUIO
1a00paTOPHBIX XWMUYECKUX OTIBITOB IO TIOJYYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAa4eCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OPOMH/I-,
noaua-, kapOoHar-, ¢ocdar-, cuiumkar-, cyiabdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOpaxX HEOPraHUYECKUX BEUIECTB;

NPUMEHSTh OCHOBHBIE OTEpAIlMi MBICIUTEIFHON AESTENIBHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3alMIO, BBIABICHHE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHUYECKUX PpEaKIui, eCTECTBEHHO-HAyYHbIE METOJAbl IIO3HAHUS —
HaAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE TIOHATHS
XuMusg — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJIOBEKa
19 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
' peaKuuu https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Pa3znea 2. BaxHeillnne npeacTaBuTe/id HEOPraHNYeCKNX BellecTB
51 Bo3znyx. Kucnopon. [Tousitue 5 bubnuoreka [JOK
' 00 okcumax https://m.edso0.ru/7f41837c
29 Bonopoa.Ilonarue o kucimorax 8 1 bu6mmoreka [JOK
' U COJSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.3 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
24 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pa3zpnen 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema

bu6mmoreka [IOK

. 7
31 XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6J‘II/IOT€Ka HOK
) KHCIUTCIILHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLUAIINS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3pen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mast XapakKTepruCTHKA XUMHYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PyIHinL. P https://m.edso0.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynmnsl. A3oT, pochop u ux 7 1 Bubmmorexa LIOK
' PYIHIAL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 anemeHTOB |VA-rpynmsl. Yraepon u 8 1 2 bubmmorexa [JOK
' . by ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSMHCHHUS
Hroro no pazneny 25



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

Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

. bubnuorexa [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edso0.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
41 B ek 3 bu6moreka [IOK
' CILECTBA M MATCPHAIIBL B JKHSHH HE10 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p o6 BDE 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThl padoTsbI
pecypchl
1 [Ipeamer xumun. Posib Xumuu B KU3HH 1 bubnuorexa [JOK
yenoBeka. Tena u BemecTsa https://m.edso0.ru/ff0d210c
2 [TonsATHE O METOAAX TTO3HAHKS B XUMUH 1 bubmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[Ipaktrueckast padora Ne 1 «IIpaBuia paboThl
3 B 1abopaTtopuu U NpuéMbl 0OpaIIeHus ¢ 1 Bu6mmorexa [IOK
patop P patt https://m.edsoo.ru/ff0d23dc
Jab0paTOPHBIM 000PYTIOBAHUEM)
Uuctele BemecTBa 1 cMecu. CriocoObl bubnuorexa [JOK
4 . 1
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 2 «PazneneHue
5 cMmecell (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 bubmmorexa [TOK
PHMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuoreka [JOK
6 A 1
TOMBI M MOTCIYIIH https://m.edsoo.ru/ff0d2a6c
XUMUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIBI)
7 XUMHYECKUX DJIEMEHTOB 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2be8
Tect
8 [IpocThie u cnoXkHBIE BelllecTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnuoreka [IOK

10 Xumudeckas ¢popmyia. BaieHTHOCTh aTOMOB
opwy https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bu6mmoreka [{OK

11
OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 10151 XUMHYECKOTr0 2JIeMEHTa B bubmmoreka [{OK
COEMHEHUH https://m.edsoo.ru/ff0d350c

13 KommnuectBo BemecrBa. Monb. Mossipaast bubnuotexa [JOK
Macca https://m.edsoo.ru/ff0d5230

14 dOu3nvecKrue U XUMUYECKHE SBIICHHUS. bu6moreka [IOK
XHUMHUUEcKas peaKus https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku ¥ ycinoBuUs MPOTEKaAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHUsI MacChl BEIIECTB.

16 XUMUYECKUE YPAaBHEHUS. bubnuoreka [IOK
[IpoBepounas pabora 1o Teme: https://m.edsoo.ru/ff0d3b88
KOJIMYECTBEHHBIE OTHOIIECHUS B XUMHUHU

17 Brruncienus koandecTBa, MacChl BEIIECTBA bubnuoreka [JOK
110 YPaBHEHUSIM XUMHUYECKUX PEaKIINil https://m.edsoo.ru/ff0d5708
Knaccudukarys XuMHUECKHX PEaKIIHA

18 (coenmnHeHHUsI, pa3JIOKEHUS, 3aMEIICHHUS bubmmorexa [JOK

. P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHIMKIoneaAucT. O000IIeHNE 1 bubmuoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d40c4

20 KonrtpomnbHas padora Nel mo teme bubnuorexa [IOK

«BeliecTBa u XUMHYECKHE PCaKum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
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
https://m.edsoo.ru/ff0d4290

AHanu3 KOHTPOJIBHOH paboThl. Bozmyx —

21 cMech rasoB. CoctaB Bo3nyxa. Kuciopog — bubmorera [JOK
' Ayxa. PO https://m.edsoo.ru/ff0d448e
3JIEMEHT U TIpocToe BemiecTBo. O30H
du3nyecKkne U XUMHUICCKUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCIICHUSI, TOPEHUE) bubmmorexa HOK
poa (peaitt - TP ' https://m.edsoo.ru/ff0d4614
Ilonsatre 06 okcuaax
Crioco0bl MoJTy4eHUs KUCI0poia B
23 71a00pPaTOPHUH U IIPOMBIIIIEHHOCTH bubmorexa HOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit 3 PexT XUMUIECKOI peaKIuu,
24 MMOHSTHE O TEPMOXUMUYECKOM ypaBHEHUH bubmorexa HOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHIAOTEPMUUYECKUX PEAKITUIX
TomauBo (HedTh, yroiab U METaH).
25 3ar HSHGI-EI/qu];OS yjca CITOCOOBI c)aro bubmorera [JOK
p e, https://m.edsoo.ru/ff0d4c4a
MPEeA0TBPAICHUS
[IpakTrueckast padora Ne 3 o Teme
26 «ITonyuenne u cobnpanue KuciIopoaa bubmorexa HOK
y N p poZa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €r0 CBOMCTBY
97 Bogopon — aneMeHT U MpocToe BEMECTRO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3nyecKrue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHe 0 KUCITIOTAaX U COJISIX bubmotera [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTy4eHust BOAOpoa B bubnmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo
31 IIpaktuyeckas padora Ne 4 o reme bubnuorexa [IOK

«Ilomyuenue u cobnpanue Bo10po/ia,

https://m.edsoo.ru/ff0d4f42



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
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

HU3y4YECHUE €r0 CBOMCTB)

bu6mmoreka [{OK
32 Mo 1 00bEM ra3oB. 3aK0H ABOTagpo
JUAPHBIH ODBEM TA30B. SAKOH ABOTALp https://m.edsoo.ru/ff0d542e
Brrunciienns o0bEMa, KOJIMYECTBA BEIECTBA
33 rasa I10 ero U3BECTHOMY KOJHNYECTB bubnmorexa LOK
N y Y https://m.edsoo.ru/ff0d55a0
BEIECTBA WIN 00BEMY
Brruncnenus 006EMOB ra30B 110 ypaBHEHUIO
34 €aKIM{ Ha OCHOBE 3aKOHA 00BEMHBIX bubnmorexa LOK
p . https://m.edso0.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnyeckre U XUMUYECKHIE CBOUCTBA BOIEI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuil. [Tonstue 06 bubnuorexa [JOK
36
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbilieHHbie u
37 HEHACKIILIEHHBIE PACTBOPLL. MaccoBas 4O bubmmorexa [OK
B p pbL. a https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pacTBOpE
[IpakTruueckast pabora Ne 5 o Teme
38 «[IpuroroBieHNE PaCTBOPOB C OIPEAEIEHHON bubmorexa LHOK
p N N P p e https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOT'O BEIIIECTBA
39 KonTponbnas pabota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 AHanu3 KOHTPOJIbHOM paboThl. OKCHIBI: bubnuoreka [JOK
COCTaB, KJIacCU(UKaLUs, HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
Ilonydenue u XxuMHU4eckue CBOMCTBA
41 KI/ICJ‘I};THLIX OCHOBHBIX M aM(OTEPHBIX bubmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHusI: COCTaB, KIaccuuKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XUMHYECKHE CBOMCTBA

bubmuoreka [IOK

43
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocraB, knaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonydeHue u XMUMUYECKUE CBOMCTBA KUCIOT bubmorera [JOK
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI bubnuotexa [JOK
MOJyYEeHUsI, XAMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas pabota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnueckas cBsI3b MKy KiIaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6moreka [IOK
49 O06o01eHue 1 cHCTeMaTH3alKs 3HaHUH
Hl H https://m.edsoo.ru/00ad9ch2
KontposbHas padota Ne3 o teme
50 "OCHOBHBIE KJIaCChl HCOPraHMYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHHI
AHanM3 KOHTPOJIBHOM paboThl. IlepBbie
MTONBITKY KJIACCU(DUKAITUN XUMUYECKUX
51 aneMeHTOB. [ToHsTHE O IpyIIax CXOTHBIX bubmmorexa [JOK
' py s https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
Ilepuonuueckuii 3akoH u [lepuognueckas
52 cncP;eMa XUMHYECKUX BHCMCETOB piIn Y| bubmmorexa [JOK
o https://m.edsoo.ru/00ada52c
Meneneena
53 Ilepuronsl, rpynmsl, MOATPYIIIBI bubnuorexa [IOK
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https://m.edsoo.ru/00ada52c

Crpoenue atoMoB. CocTaB aTOMHBIX sIJIED.

bu6mmoreka [IOK

54
M3oTomnsl https://m.edsoo.ru/00ada342
CrpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB
95 anemenToB Ilepuonnueckoit cucremsr J. U bubmmorexa HOK
pHOA T https://m.edsoo.ru/00adaébc
Meuneneena
XapakTepucTuKa XUMHUECKOTO 2JIEMEHTA 10
. bubnuotexa [JOK
56 ero nonoxeHuto B [lepuoanyeckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3navenue [leproguyeckoro 3akoHa st
pa3BuTHUA HayKu U npaktuku. . 1. bubnuoreka [JOK
57 ..
MenneneeB — y4€HbIN, NTEIaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPHULIATEIILHOCTh AaTOMOB bubnuoreka [JOK
58
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 u
OHHAA XUMUIHCCKAT CBAD https://m.edsoo.ru/00adac34
60 KoBanienTHAs MOIApHAT XUMHUYECKAS CBA3b Eubmiorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBanieHTHAs HEMOIAPHASL XUMHUUYECKAS CBA3b Eubmiorexa OK
p https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62
Crenexy okucerus https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIINU bubmorexa [JOK
peakt https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEHU Eubmiorexa OK
https://m.edsoo.ru/00adb076
65 Konrponbnas padora Ne4 o reme «CtpoeHue bubnuorexa [IOK
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aToMa. XUMHAYECKas CBI3b)»

https://m.edsoo.ru/00adb486

AHanu3 KOHTPoJIbHOH paboTel. O000IIEHNE U

bu6mmoreka [{OK

1

66 cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00adb33c
I1 ast aTTecTa . Utorosa

67 | xompommas pafiors, Ofobmamen ) buGmiorea LIOK

pol P e - https://m.edso00.ru/00ad9ch?

cucreMaTni3anda 3HaHUU

68 AHanu3 KOHTPOJIbHOH paboThl. O000IIeHNE 1 1 bubnuoreka [JOK
cUcTeMAaTU3anys 3HaHu! https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
uugpoBbie
Ne n/m Tema ypoka Konrpoabubie | IlpakTuueckue op
Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [leprnonnueckas
1 cUCTeMa XMMHUYECKUX AnemMeHToB [[. U 1 bubmorexa HOK
o https://m.edso00.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUU CBOWICTB
2 XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
P P https://m.eds00.ru/00adb6h6
TIEPUOJIOB
3 Knaccudukarus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunn XuMH4ueckoil CBSI3U U THIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Bxonnas xonTponbsHas padora Nel mo teme
5 «IToBTOpeHue u yriyoiaeHne 3HaHUHA 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»
5 Knaccudukanus XuMHYeCKUX peaKlUii o 1 bubnuoreka [JOK
pa3IMYHBIM ITPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHUYECKOMN
7 eakiu. [ToHITHE O TOMOr€HHBIX U 1 bubmorexa [JOK
P ' https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEaKIMIX
[loHsATHE 0 XUMUYECKOM PABHOBECHHU.
8 @DaKTOpHI, BIUAIONINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHUYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O0 PAaBHOBECHS
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9 OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC bubmnoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTHYECKON TUCCOLUALUY. bubnuorexa [JOK
10
CunbHBIC U CITA0BIC AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 HNonHbIe ypaBHEHUS peaKIUid bubmmorexa LHOK
yp peakh https://m.edso00.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHUH B CBETE MPEACTABICHUI 00 bubmorexa HOK
. per https://m.eds00.ru/00add5d8
AIEKTPOTUTHUECKOMN JUCCOIHAIIITT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MIPEACTABICHUIN 00 AIMEKTPOTUTHIECKOM bubmorexa [TOK
pell P https://m.edso00.ru/00add8h2
JTUCCOTTHAITUT
14 [TonsiTre o rugponuse cone Bu6mmorexa [IOK
AP https://m.edso0.ru/00add9d4
bu6moreka [IOK
15 O600111eH1E U CUCTeMAaTH3alNs 3HAHUI
HHICHHE 1 CHETEMATHSARIT SHAHH https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padora Ne 1. «Pemenne bubnuorexa [JOK
SKCIIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
KonTponbnas pabota Ne2 mo teme
17 «DNEKTPOJUTUYECKAS TUCCOLUALIUS. bubnuoreka [JOK
XUMHUYECKUE PEAKIIMU B pacTBOPax» https://m.edsoo.ru/00addecO
18 OO01mas XxapakTeprCcTHUKa TaIOT€HOB. bubnuoreka [JOK
XHMMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopopogopon. ConsiHast KUCIIOTA,
19 XI/IME‘ICCITI/IS CﬁOﬁCTBa MOJIyYeHUe Bubmmorexa LIOK
> 10Ty ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 IIpaktuyeckas padora Ne 2 o reme bubnuorexa [IOK
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«ITomydeHnue COITHON KUCIOTHI, U3y4CHUE
e€ CBOUCTB»

https://m.edsoo.ru/00ade348

Breraucnenus no YPAaBHCHUAM XUMHWYCCKUX

bu6mmoreka [{OK

21 €aKIIMi, €CJIM OJIUH U3 PEareHTOB JaH B
peakd A p A https://m.edsoo.ru/00ade488
n30BbITKE
29 OO6mas xapaktepucTuka 31eMeHToB VIA- bubnuotexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
ANIOTpOTHBIE MOTU(DUKAITUU CEPBI.
23 HaxomljleHne cephul I/I(beé coezmHeII)mﬁ B bubmmorexa [TOK
P ’ https://m.edsoo.ru/00ade64a
npupojie. XMMUUYECKUE CBOMCTBA CePhI
CepoBoaopoi, CTpoeHHe, PU3NIECKHUE U bubnuorexa [JOK
24 .
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3UYeCcKre U XUMUYECKUE CBONCTBA. bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHYECKUE PEAKIUH, JIEIKALE B OCHOBE
MIPOMBIIIIJIEHHOTO CITOCO0a MOTyYEeHHUS
26 CEpPHOM KUCIOThl. XUMHUYECKOE bubnuoreka [JOK
3arpsi3HEHUE OKPYXKAIOLLIEH cpebl https://m.edsoo.ru/00adec8a
COEJIMHEHUSIMU CEPbI
97 Brruncnenue maccoBoii J0IM BBIXOJa bubmuoreka [JOK
MIPOAYKTa peaKkLuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 3J1eMeHTOB VA-
)8 rpynnsl. A30T, pacpOCTpaHEHHE B bubnuoreka [IOK
npupoje, Gu3nyeckre 1 XuMHUECKUe https://m.edso00.ru/00adeeat
CBOMCTBA
29 AMMHaK, ero (pU3NYECKue U XUMUYIECKHE bu6moreka [JOK
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CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHUE

https://m.edsoo.ru/00adf004

[Ipaktuyeckas padora Ne 3 o reme

30 «ITony4yeHne aMMHaKa, U3y4eHHE €ro bubmmorexa LHOK
Y 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, e€¢ pusndeckue u bubnuotexa [JOK
XUMHYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonws3oBaHne HUTPATOB U COJIEH

32 aMMOHUS B KA4€CTBE MUHEPAIBHBIX bubnuorexa [JOK
yanoOpeHui. XuMHUUYECKOe 3arpsi3HeHIE https://m.edsoo.ru/00adf518
OKPY KaIOIIEH Cpe/ibl COSMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u

33 (bocg))o pHaf{ KI/ICJ'I((i))Ta (b(bpll)gn(qeime u Bu6mmorexa [JOK

p N https://m.edso00.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOIyYCHHE
Hcnons3zoBanue ¢ocdaToB B Ka4ueCTBE
MHHEPATBHBIX YAOOPEHU. 3arpsi3HeHNE bubnuoreka [JOK

34 .

MPUPOIHOM cpenbl hochaTamu https://m.edso0.ru/00adfc20

35 Yraepon, pacipocTpaHeHHE B IPUPOJIE, bubnuoreka [JOK
(bu3UYecKre U XUMUYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yraepoaa, ux pusudeckue u

36 XUMHYECKHUE CBOMCTBA. JKOJOTMYECKUE bubmuoreka [JOK
poOJIeMBbI, CB3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

37 VYronbHas KUCHOTA U €€ CONu bubmmorexa [JOK

https://m.edso0o.ru/00ae006¢
IIpakTtuyeckas padora Ne 4 o reme
| bu6moreka [JOK
38 [lonydeHnue yraekucnoro rasa.

KavecTBenHas peakuus Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢
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[TepBoHauabHBIE TOHATHUS 00

39 OpPraHMYECKUX BEIIECTBAX KaK O bubnmorexa [TOK
https://m.edsoo.ru/00ae054e
COCIMHEHHSX yIJIepoaa
40 Kpemnuuii u ero coenunenus bubnmorexa [TOK
https://m.edso00.ru/00ae080a
[IpaxTnueckas padbota Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmmoreka [{OK
«Baxueitie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHHUS
KonTponbhas pabota Ne3 no teme

42 «Baxmnennne HeMeTaJJIbl i UX bubmorera I[JOK

https://m.edsoo.ru/00ae0e18
COCIMHEHHUS
OO6mrast XapaKTepuCTHKa XUMHYECKHUX

43 3JIEMEHTOB — METaJLUIOB. MeTannuyeckas bubnuotexa [JOK
CBSI3b M METAJUTMYECKAs KPUCTAIUIUYECKAs https://m.edso00.ru/00ae103e
pemérka. Pu3nyeckre CBOMCTBAa METAIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUHN Pl HAPSDKCHUMA bubmorexa HOK

https://m.edsoo.ru/00ae1156
METaJIJIOB
OO61ue crnocoObl MOTyYeHUS! METAJLIOB.

45 CmuiaBbl. Beruncnenus no ypaBHEHUsAM bubnuoreka [JOK
XUMHYECKUX PEaKIUuid, €CIIM OJUH 13 https://m.edsoo.ru/00ae1156
pEeareHTOB COJIEPKUT NPUMECH

46 ITonsTHE O KOPPO3UM METAIIIOB Bubmorexa LIOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 [Henormbie MeTantE: https://m.edso0.ru/00ae14b2

bu6mmoreka [JOK

48 OKcHbl ¥ THAPOKCUBI HATPUSA U KU

https://m.edsoo.ru/00ae14b2
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IllemouyHO3eMENbHBIC METAJIBI — KaJIbIHUMN

bubmnoreka [IOK

49
U MarHuu https://m.edsoo.ru/00ae15e8
50 Baxueiine coequHEeHU Kb bubnmorexa LOK
A 1 https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U cUCTEMATH3AINS 3HAHUN
59 JKEcTroCcTh BOABI M CTTIOCOOBI €€ bubmmoreka [{OK
yCTpaHEHUs https://m.eds00.ru/00ae1886
[IpaxTnueckas padota Ne 6 o Teme
53 "YKEcTKOCTEL BOIBI U METOALI €€ bubmmorexa TTOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6moreka [IOK
54 AIIOMUHAT
https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBONCTBA OKCHA U bubnuoreka [IOK
55
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Kene
1e30 https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI 1 conr kene3a (1) u bubnuoreka [JOK
xenesa (1) https://m.edso00.ru/00ae35e6
58 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI
IIpaktuueckas padora Ne 7. Pemenue
59 3KI::ne I/IMeHTaJ'IllHHX 3a/1ay 1o TEME bubmmorexa [IOK
p . a https://m.edsoo.ru/00ae3de8
«Baxkneinire MeTamibl U UX COETUHEHUS
Brruncnenus o ypaBHEHUAM XUMHUYECKUX
€aKIMii, eCJIM OUH U3 PEarcHTOB JaH B
60 i36LITKe WU COJIE )KI/ITI;I HMECH bubmorexa LOK
s1ep . p ’ https://m.eds00.ru/00ae1750
BrrunciaeHuss MaccoOBOM JOJIM BBIXOAA
MIPOYKTa peaKiuu
61 O00011IeHIE U CUCTEMATHU3ALUS 3HAHU
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KonrtponsHas padora Ne4 o teme

62 1
«Baxuenime MeTajuIbl U UX COSIUHEHUS
63 BeniecTBa u marepuaibl B MOBCEAHEBHOM 1 bu6mmoreka [{OK
JKA3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsAI3HEHNE OKPYKAIOIIEH 1 bubnuotexa [JOK
cpeapl https://m.eds00.ru/00ae4270
65 Ponp XxvMuu B pelIeHNH SKOJIOTUYECKUX 1 bubnuorexa [JOK
npobaem https://m.edsoo.ru/00ae4270
. bu6moreka [IOK
66 O0001IeHIE U cCUCTEMATHA3AIMS 3HAHUHA 1 https://m.edsoo.ru/00ae0d0a
[Ipomexyrounas arrectanus. litorosas
67 KOHTpOJIbHAs padora. O000ImeHHE 1 1 bubmorexa [TOK
p P C B https://m.edsoo.ru/00adb33c
CUCTEMaTH3aIus 3HAHUH
AHanmm3 KOHTPOJIBHOU paboThl. O000IIIEHNEe bubnuoreka [IOK
68 . 1
Y CUCTEMAaTHU3alMs 3HAHUN https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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