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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON pabouelt MHpPOTrpaMMbI
BOCITUTAHUS U C YUYETOM KOHIEIIIMHU MPEnoaaBaHusl yaeOHOTo npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CPEACTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHWE XWMHH CIYXUT OCHOBOW [JIi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOH, YHEPreTUYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT €O CHeU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKU XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYEeCKON XUMHH.

CtpykTypa coaepKaHus MPOTpaMMbI TI0O XMMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIIUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBINOJHSAS (YHKIUU OOBICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HaHWN W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyX)alomui MUpy,
«buonorus. 57 kinacce» u «Pu3nka. 7 KIacc.

[Ipy wu3yuyeHUH XUMHUM TPOUCXOAUT (QOpMHUpOBaHHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHATHM, 3aKOHOB M TEOPETHICCKHUX TOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSTEIbHON IMO3HABATEIbHON JESATEIbHOCTH, HAayYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIONMIUX MPHUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX yHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY>KaIoIIeT0 MHpa, MCIOJB3Yysl 3HAHUS U OIBIT, MOJYYCHHBIE NPU H3yUYECHUU
XMUMHMH, TPUMEHATh HUX IpPU PEIICHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOoduis W HAMpaBIEHHOCTH AajbHEHIIero
oOyueHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

OuyHO-3a04yHOE€ O00yueHue sBiseTcs (OpPMON OpraHu3alud y4eOHOro
npolecca 1 MpeAnoiaracT CaMOCTOATEIbHYI0 paboTy 00yUaroMXCsl IO OCBOCHUIO
y4eOHOro MaTepuaia, OTIENbHBIX pPAa3/leioB Y4E€OHBIX KYpPCOB, BBIMOJIHEHHE
PeyCMOTPEHHBIX NMPOTrpaMMON KOHTPOJIBHBIX 33JaHU U OYHYIO cllady 3a4€TOB
(9K3aMEHOB M T.II.) B paMKaX MPOMEKYTOYHON M UTOTOBOM aTTeCTaINH.



OOmiee 94rcIo 4acoB, PEKOMEHIOBAHHBIX JUIS W3YYEHUS XMMHUU B KJIaccax,
oOydJaromnuxcs 1Mo O4yHO — 3a049HOM (hopme oOydenus — B 9 kiracce — 68 gaca. 68
9acoB B roJ (2 4aca B HEJIEIO — ayTUTOpHAsE padoTa).



COJAEPKXAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHUTENbHAsT aTOMHAs Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYEeCKUEe U XUMHUUYECKHUE SIBICHUS. XMMHUUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBWjiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOPEHHUE CBEUU, MPOKATHBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3y4YEeHHUE CIOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BelecTBo. HaxokzneHuwe kucimopoia B TpUpoae, (PU3MUECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenne kucimopoaa. CrnocoObl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h(deKT XUMHUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HaceplllieHHbIe M HEHACBIIIEHHBIE PacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1s1 BelllecTBa B pacTBOpe. XUMHUUECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEpHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHmi. PU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa cosneil. @U3N4eCKue U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOIIOICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM H YCIOBHUSI BO3HMKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMoeicTBre Bojgopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOIO BEIIECTBA, B3aMMOJAECHCTBHE BOJbI C METAJLIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyyeHue B3aumopeiictBusa okcupga meau (1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBble TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIECTOYHO3EMEIbHbIE METAILIHI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux anemMeHToB [[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XHUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAsI CBA3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOb30BAaHWE KaK OOMMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, KiIaccu(uKaius, TMepuoIuIHOCTh, HAOI0ICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTEMEHEeW OKHMCIICHUSI XUMMUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
y4acTHUIO KaTajqu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuMu4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTePOreHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHp auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiini Ha MOHBL. [[oHSATHE O rHapOIN3E CONE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUS  pEeakiuil  HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[OMOIIBI0 KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha MpUMEpEe  XJopa
(B3aUMOJIEHiCTBUE C METaUIaMU, HEMeTa/ulaMu, IIesio4amMu). XJIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapaktepuctuka 31emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJYYEHUST CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
duznyeckre u XMMHUYECKHE CBOMCTBA, MOJydyeHue U mpuMeHenue. Conu aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHMHEPAJIbHBIX
yA0OpeHnil. XuMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3n4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKHUCJIEHHUSA.  YIJIEpokd,  aUIOTPOIHbIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUue MpOOJEMBbl, CBS3aHHBIE C OKCUIAOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULIUHE, TPOMBIIIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHl WX TepepaboTku (OEH3WH), UX POJb B OBITY W NPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: )XKMpax, OejKax, yriieBojgax — U ux
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IMOJIy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobaembr 6€30macHOro0 MCIOIb30BaAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKaIMMUe (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cybdar-
WOH W HaOJIOJieHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJydeHue, coOupaHue, paclo3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIIICHHOCTH, PEIICHHE HSKCIEePUMEHTAIBHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosiokeHnuss B Ilepumommueckoit cucreme xumudeckux saemeHtoB [l U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHMe CBOMCTBAa MeTauioB. OO0mme
CrocOObl TIONy4YeHUs MeTauioB. [loHATHE O KOpPpPO3WU METANIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanementoB /. M. MenaeneeBa, CTpo€HHME MX aTOMOB, HAaXOXJEHUE B MPUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux 3neMeHToB [[. 1. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJTIOMUHUN: TI0J1I0’)keHKE B [leproindeckoil CucTeMe XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUEe B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHHE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW >KM3HM 4YeJoBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0ImyCTHMAas
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwie céasu



Peanuzammsi MEXIpeAMETHBIX CBSI3€M MPW HM3YyUYEHWHM XMMHH B 9 Kiacce
OCYIIECTBIISIETCSl 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHATHUH, SBJSIOMNUXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJeNb, SBIICHHE, ITAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAITNYECKast
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMH, IPUHSTBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUN U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTU BIANETh JOCTOBEpHOU MHGMOpMAIME o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

IPEJICTABJICHUS] O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEIBHBIX 3aJ]lay, BBIOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHMUMAHUSI CYIIIHOCTH HAYYHOW KapTUHBI MUpa, TpeAcTaBlieHusl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0JIaeMbIX IPOIECCOB M SBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 U TO3HAHUIO, JIO003HATENHHOCTb, TOTOBHOCTh H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbBHOM TPAEKTOPUU MPOAOCJKEHUS 00pa30BaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IK0JIOrHYecKOro BOCIUTAHNS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEld TPUPOJHON CPEIOM, I MOBBIILIECHHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelIeHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITCILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4eOHOU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATH WX XapaKTEpHBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHABIMBATh MPUIUHHO-CICJACTBEHHBIC CBS3W MEXKIY OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCTIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTEPHU30BaTh CYIICCTBEHHbBIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMeHHe HalmoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanueii:

YyMEHHE BBIOMpATh, AHAIU3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE TPUMEHSATh Pa3nYHbIe METOJbl M 3allpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipoliecce Yy4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juajiora W (MiIM) JTUCKYCCHM) IO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEJILHO BBINOJHEHHS IPEMJIOKEHHON 3a/1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTax; JeJaTh IPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JCATENBHOCTH  IPU  PELICHUH
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MTO3HABATENBbHBIX 3a/1a4, CaMOCTOATENIBHO COCTABJIATH WA KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHblE€ 3HAHMS, YMEHHUS U CHOCOOBI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TMOHATHUI: aTOM, MOJEKYIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKuus, KiacCUuPUKAIMs peakui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJsSIpHAsh KOBAJICHTHAsI CBSI3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUA H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e ICII0JIb30BATh XUMHUUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIEHUS (hOPMYJT BEIIECTB
Y YPABHEHUM XMUMHUYECKUX PEAKIIML;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAasT M HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

epackpbiBaTh cmbichn llepuommueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHAa ABOTrajpo;

e ONIMCHIBATh M XapakTepu3oBaTh TabmmuHyio ¢dopmy Ilepuoguyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomnueckass cucTeMa XuUMHYeCKHX dyemeHToB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

e KJTAaCCU(UIIUPOBATh XUMHUYECKHAE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIY M COCTaBy YYacTBYIOUIMX B pEaKIUU
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

e XapaKTEePU30BaTh (OIMHUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

e IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

¢ BBIYMCJISITh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »djeMeHTa Mo (opMmyJie COeIUHEHHUS,
MacCoOBYIO JIOJIIO BEIIECTBA B PAcTBOpE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

o MPUMEHSTh OCHOBHBIE OTIEpAlliX MBICITUTEIBHON ACATEIHPHOCTA — aHAU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEeHHs] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

e CJICJIOBAThH MPaBHUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0M U TaOOpaTOPHBIM
o0opyJOBaHMEM, a TaKXe TmpaBuiaM oOOpalieHusi C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHIO W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONpPEAEIEHHON MACCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U TIPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI IO PAaCIO3HABAHUIO PACTBOPOB
HIeJIOYEeN U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (JIakmyc, (heHondTanenH,
METWJIOPaHX U IPYTHE).

K xonIy oOydeHus B 9 Kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUM:

e PaCKpbIBaThb CMBICI OCHOBHBIX XHUMHYECKUX TMOHATHUN: XUMHYECKUI
AJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBs3b, TEIUIOBOU APDEKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE W  BOCCTAaHOBJICHHE,
alyoTponus, aM(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

e WJUTIOCTPUPOBATh  B3aHMOCBSI3b  OCHOBHBIX XUMHUYECKHX MOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIMIL;

e ONIPE/CIIATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XUMHYECKUX HJIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
ONpeneNEHHOMY KJIACcCy COEOUHEHMH 1o QopMysiaM, BHJ XUMHYECKOH
CB3M (KOBaJE€HTHAs, WMOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA MO0 XUMHUYECKON (QopMylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOpPAaX HEOPTraHWYECKUX COECIUHEHMM, TUI KPUCTAITUTMYECKOM
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpbiBaTh cMmbicn Ilepuogmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBaTh W XapaKTEPHU30BaTh
Tabnuunyto (opmy Ilepuonnueckoid CUCTEMbI XMMHUYECKUX 3JEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noarpynna (A-rpymma)» U «1modouyHas
noarpynna (b-rpynma)», maneile u Oonbliue NEPUONBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIIOBBIMM  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB MW 3apsij fAlpa, OOIIee YHCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M HX COCIMHEHUN B
Ipesesiax MaJlblIX IEPUOIOB U TIABHBIX MOJAIPYIII C YUYETOM CTPOEHHUS UX
aTOMOB;

e KJJaCCU(UIMPOBATh XUMHUYECKHUE HIIEMEHTHI, HEOPraHWUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYACTBYIOLIMX B pPEaKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EeKTy, M0 M3MEHEHUIO CTENIeHEW OKUCIIEHUS
XUMHUYECKHUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CHEHUPUYECKUEe XHUMHYECKUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXk Aasi OIMNKUCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPAaBHEHHH COOTBETCTBYIOLLUX
XAMUYECKUX PEAKIIHI;

e COCTaBJIATh YPABHEHUS AIEKTPOIUTHUECKON TUCCONUALMU KUCIIOT, IEN0YEn
U COJIEH, TOJIHbIE U COKpAIIEHHbIC YPAaBHEHUS pPEaKIMil HOHHOT0 OOMEHa,



YpaBHEHUSI PEAKIHM, MOITBEPKIAOININX CYIIECTBOBAHUE TE€HETUYECKON
CBSI3M MEX]Ty BEIECTBAMH PA3INIHBIX KIIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOWCTBA BEIICCTB B 3aBHCHMOCTH OT HUX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYMCJISATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMeHTa 10 (OpMyJIe COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOPE, NPOBOIAUTH PacCUEThl 10
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COONTIOAATH TIPaBUJIA TIOJIH30BAHUS XUMUYECKON MOCYI0N U J1ab0paTOpHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMUYECKAX ONBITOB IO TIOJYYCHHIO W COOMPAHHUIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o MPOBOINTH PEAKITNH, TTOATBEPKIAIONINE KAUYSCCTBEHHBIM COCTaB Pa3IUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEIbHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
NPUYUHHO-CJICACTBEHHBIX CBSI3¢H — JJII M3y4YCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

KosmmiecTBo 4acos DJIeKTPOHHbIE BocnurareabHblit

HaumenoBanue

Ne Koutposas  IIpakTu (uudposbie) KOMIIOHEHT
pa3aesioB U TeM

n/m Bceero HbIE YyecKue o0pa3oBaTe/bHbIE
NMPOrpamMmbl

padoThI padoTbI pecypcol

Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA VCTaHOBJIEHHE
XuMHST — BaKHas JIOBEPUTEIIBHBIX
o0nactp OTHOILIEHUH MEXTY

11 €CTCCTBO3HAHUS U 5 ) bu6mmoreka [JOK YYHUTECJICM U €TI0

' MPAKTUYECKOU https://m.edsoo.ru/7f41837c ~ Y4CHHKaMH,
JeSATeTbHOCTH CIOCOOCTBYIOIIUX
YeJI0BeKa MMO3UTUBHOMY BOCITPHUSITHIO
BemecTsa u yJarmumMucs TpeOoBaHUN 1

bubmuoreka [JOK
1.2 XMMHUYECKUE 15 1 ttos://m.ed 1 7141837 mpockd yunTens,
ps://m.edso00.ru c
peakiuu MIPUBJICYCHUIO UX BHUMAHUS
K
Hroro o pasneiy 20 o0cy»/1aeMoi Ha ypoke

Paspnen 2. BaxkHeilune npeacTaBuTe/ M HCOPraHMYECKUX BeLeCTB

Bosnyx. Kucnopon.

bu6mmoreka [JOK
2.1 I1 6
OHATHE 00 https://m.edsoo.ru/7f41837c
OKCHIax
99 Bonopon. Ilonsitue 8 1 bubnuotexa [JOK
' 0 KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c¢
Bopna. PacTBopsl. Eu6 OK
23 Tonsrue o6 5 1 1 nomotexa I

OCHOBAHHUAX

https://m.edsoo.ru/7f41837c¢

uHpOpMaINH, AKTUBU3ALUU
UX MTO3HABATEIbHOM
NeSITeTTHHOCTH,

- OOYX/I€HHE yUYalIuXcs
co0JII0/1aTh HAa YPOKE
00LIENPUHATHIE HOPMBI
MIOBEJICHHS, TIPaBUIIA
OOIIEHUS CO CTApPILIUMHU
(yuuTensimu) u



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

OCHOBHBIE KJIACCHI

2.4 HEOPraHUYECKUX 11 bubmmorexa [IOK
| ) i https://m.edsoo0.ru/7f41837c
COEIMHEHU I
Hroro no paszneny 30

Paznen 3. llepuoauueckuii 3axon u [lepuoauyeckas cucremMa xumuyeckux 3jiemenTon /1. U.
MenneneeBa. CTpoeHue aToMOB. XUMHYECKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

CBEPCTHHKAMH
(yyammmucs ), MpUHIIAITBI
Y4eOHOH TUCIUILTHBI 1
caMOOpraHu3aIi;

- IPUBJICUCHUEC BHUMAHHUS
yYaImXxcs K IEHHOCTHOMY
aCTICKTy M3y4acMbIX Ha

peaxkuuu YPOKax SIBJICHUH,
Ilepuonnueckuii opraHu3aIus ux paboTsl ¢
3aKOH U MOJy4aeMoi Ha
[lepuoanueckas YPOKE COLMAIIBHO 3HAYUMOI
31 cucreMa 7 bu6mmoreka [JOK nHpopmanuen —
XUMHYECKHUX https://m.edsoo0.ru/7f41837¢c =~ HMHULIMHPOBAHHUE €€
anemenTtoB Jl. U. o0cyxeHus,
Menieneena. BBICKa3bIBAHUS
Crpoenue aToma YYaIUMHCS CBOETO MHEHUS
XuMHudecKkas CBS3b. 10 €€ [I0BOJLY, BBIPAOOTKH
32 OKHUCIIMTEIbHO- o Bub6nuoreka [JOK CBOETO K HEM OTHOIIIEHMS,
BOCCTaHOBHUTEIIbHEIC https://m.edsoo.ru/7f41837¢c
peakiuu
bu6nmoreka [JOK
Hroro mo paszery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO
YACOB IIO 68

[TPOT'PAMME



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

9 KUIIACC

H KosmmiecTBo 4acos DJIeKTPOHHBIE BocnurareabHblii
anuMeHOBaHHe
Ne Kontpoas  IlIpaktu (uu¢posbie) KOMIIOHEHT
pa3/1esioB U TeM
n/n Bcero HbIE yeckue o0pa3oBaTesbHbIe
NMPOrpaMmblI
padoThI padoTbI pecypchl
Pa3nen 1. BeecTBO M XMMHYeCKHE PeaKI[HH YcraHoBneHnue
[ToBTOpEHUE U JIOBEPUTEITBHBIX
1.1 yriayOleHue 3HaHuil 5 1 bubnuoreka [JOK OTHOIICHHH MEXAY
' OCHOBHBIX Pa3/IeiIoB https://m.edsoo.ru/7f41a636 | Y4HUTCICM U €ro
Kypca 8 kiacca Y4YE€HUKaMH,
OCHOBHEIE CIOCOOCTBYIOIINX
12 3aKOHOMEPHOCTH 4 bubanoreka LIOK IIO3UTHBHOMY
' XUMHYECKUX https://m.edsoo.ru/7f41a636 ~ BOCTIPHATHIO
peakimii ydalummucs TpedoBaHUN
U TOpoced  yuuTens,
DNEeKTPOIUTHYECKAS
TIPUBJICYCHHUIO 1704
JUCCOLIAITHS.
bu6mmoreka [IOK BHUMAaHU K
1.3 XumMuueckue 8 1 1 .
pPEaKIuH B https://m.edsoo.ru/7f41a636 ~ oOcyxmaeMoll Ha ypoke
uH(popMaIuy,
pacTBopax
aKTUBU3AIIUN ux
Uroro no pazgeny 17 MO3HABATEJILHOMN
SATEITHHOCTH;
Pa3nen 2. HemeTa/libl M X COeMHEHHUS ACATCIILHOCTH,
06 - MoOyX/IeHUE yJalnuxcs
ast
B coOmomaTh Ha  ypOKe
XapaKTepUCTHKA
21 - 4 1 bubmmnoreka [IOK OOIIENIPUHATEIE  HOPMBI
' https://m.eds00.ru/7f41a636 ~ TOBexeHHU, npaBuIa
anemeHToB VIIA-
OOIIeHUsI €O CTapIIUMHU
rpynnsl. ['amoreHst
(yuuTensimn) u
2.2 OOmas 6 bu6mmoreka [JOK



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

2.3

2.4

XapaKTEePUCTUKA
XUMHYECKHUX
anemeHToB VIA-
rpynnsl. Cepa u e
COEIMHEHUS

Oobmas
XapaKTepUCTHKa
XUMHUYECKHX
anemMeHToB VA-
rpynmsl. A30T,
dochop n ux
COEIMHEHUS
Obwmas
XapaKTepUCTHKa
XUMHUYECKHX
aneMeHToB |VA-
TPyIIBL. YTIEpOa U
KPEMHHI U UX
COEIMHEHUS

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

Hroro no pazaeny

25

Paznen 3. MeraJliibl 1 X COeIMHEHUA

31 OO0mue cBOMCTBa 4 bubmuoreka [JOK
' METaJIOB https://m.edsoo.ru/7f41a636
Baxxneiimme
3.2 METAJUIBI U UX 16 bubnmorexa LOK
' https://m.edsoo.ru/7f41a636
COEIMHEHUS
Hroro no pazneny 20

CBEPCTHUKAMU
(yuammmucs),
MPUHIIUIIBI

y4eOHOW JUCIMIUIMHBI U
caMOOpraHu3aluy;

- MIPUBJICYCHUE
BHUMAaHUSl y4alluXxcs K
LIECHHOCTHOMY  aCIEKTy
M3y4yaeMbIX Ha ypOKax
SIBJIEHUM,  OpraHu3alus

ux paboThI c
MOJIy4aeMoil Ha
ypoke COLIMAJIBHO

3HaYMMOM MHpopManuein
— WHHIUUPOBAHHE e
o0CcyxaeHUs,
BBICKa3bIBaHUS
YYaIIAMHUCS CBOETO
MHEHMs IO €€ IOBOJY,
BBIpaOOTKH CBOETO K Hel
OTHOILICHMUS,;
[ToOy>xnenue
o0yyJaronuxcs
co0noaTh Ha  ypoke
OOLIENPUHATBIE  HOPMBI
MIOBEJICHHUS, MpaBHiIa
OOIIeHUsI €O CTapIIUMHU
(megaroruyecKuMu
paboTHUKaMU) u



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

[NPOTPAMME

Pa3nen 4. Xumus u okpy:Kawuias cpeaa CBEPCTHHKAMH
(oOy4arommmucs),
TIPUHIIAITBI y4eOHOM
BemectBa n
4.1 MaTepUaJIbl B )KU3HU 3 bubmorexa [IOK AHCLUILTHHET 1
' P https://m.edsoo.ru/7f41a636 =~ CaMOOpraHU3ALUH.
YyeJaoBeKa
Hroro no pasneny 3
Pe3epBHOE Bpems 3 Bubmiorexa IIOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO
YACOB IIO 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE dopma
Ne uudgposbie peanuzanuu
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE BOCIIUTATEJILHOI'O
padoThI padoThI
pecypchl noTeHUHAaga
IIpeamer xumun. Pons xumun Bu6 OK [ToOy>xnenue
noIMoTeKa
1 B JKU3HU 4eloBeka. Tena n 1 . 1 00ydaromuxcs
BeleCTRa https://m.edsoo.ru/ff0d210c COBIIOATh Ha YPOKE
OOIIENPUHSATHIE
5 Ilonstue o MeTomax mMo3HaHUSI 1 bubnnoreka IIOK HOPMBI TIOBEJICHHS,
B XUMUU https:/m.eds00.ru/ff0d227e | pypappna oGweHms co
[TpakTuueckas padota Ne 1 CTapIIUMHU
«ITpaBuia paboTHI B (menaroruecKumMu
3 na0opaToOpuu U NMPUEMBI 1 bubmmorexa LOK paboTHHKaMH) i
https://m.edsoo.ru/ff0d23dc = cBepcTHUKaMU
oOpariieHus ¢ 1Tab0paTOPHBIM
(oOyuaromumucs),
000pyI0BaHUEM» NPHHIAITE y4eGHOi
4 HucTele BellecTBa U CMECH. 1 bubmmoreka [IOK JIUCITUTITMHBI U
Crioco0sl pazfeneHus: cMmecei https://m.edsoo.ru/ff0d26ca = CaMOOpPTraHM3alMH.
[IpuBneuenne
[IpakTnueckas padbora Ne 2 p
. BHUMaHUS
5 «Paznenenue cmeceit (Ha 1 bu6mmorexa [IOK o0yyJaromuxcs K
IIPUMEPE OYUCTKHU ITOBAPEHHOMN https://m.eds00.ru/ff0d28c8 ' yepnoCTHOMY
COJIN)» aCMEKTy U3y4aeMbIX
6 A . Bubnuoreka IIOK Ha ypOKax SIBJICHHI,
TOMBI U MOJICKYJTbI
4 https:/m.edsoo.ru/ffod2a6c = ACHOE3OBAHHC
" 3 BOCITUTATEIHHBIX
MMHUYECKHE DJIEMEHTHI. 3HAK! .
Bu6moreka [JOK BO3MO>KHOCTEMN
7 (CUMBOJIBI) XUMHUYECKUX 1 pasena uepes

9JICMCHTOB

https://m.edsoo.ru/ff0d2be8

noo0p



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

bu6nuoreka [JOK

8 TpocTeie it cAOKHbIC BELICCTBA https://m.edsoo.ru/ff0d2aéc

9 ATOMHO-MOJIEKYJISIPHOE bubnmoreka [JOK
y4YEeHHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa

10 BCIIECTB. XUMHUYCCKAS bu6nuoreka [IOK
¢dbopMyita. BaJeHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX DJIEMECHTOB
OTHOCHTENIbHAS aTOMHAs

11 Macca. OTHOCHUTEIIbHAS bubmorexa HOK

https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsi Macca

12 MaccoBas 10J1s1 XUMAYECKOI0O bubmuorexa [JOK
3JIEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c

13 KonuuectBo BemectBa. Mouib. bu6mmoreka [IOK
MounspHas macca https://m.edsoo.ru/ff0d5230

14 duznyecKre U XUMUYECKHe bubmmorexa [JOK
SIBJICHUS. XUMUYECKasl PEaKIIHs https://m.edsoo.ru/ff0d37fa
[Ipu3naku u ycnoBus

15 MPOTEKAHUS XUMUYECKHUX bubmorexa HOK

. https://m.edsoo.ru/ff0d3al6
peakmuit
3aKOH COXpaHEHHUs MaCChl
16 BeliecTB. XUMHUUYECKUE bubmmorexa TIOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BreramcineHns KoJInM4yecTBa,

17 Macchl BEMIECTBA 110 but6mmoreka [IOK
YPaBHEHUSAM XUMHUYECKHUX https://m.edso0.ru/ff0d5708
peakuuii

18 Knaccudukanmss Xumuaeckux but6mmoreka [IOK

COOTBETCTBYIOIINX
YIpaKHEHUH.
Bxirouenue B ypok
UTPOBBIX MPOIIEYP,
KOTOpBIE TOMOTAIOT
MOJIAeP>KaTh
MOTHBAIIHIO
o0yyaromuxcs K
MOJTYYEHUIO 3HAHUM,
HaJIXKUBAHUIO
MTO3UTHBHBIX
MEXITMYHOCTHBIX
OTHOILLEHUH B
KJ1acce, IOMOTaroT
YCTaHOBJICHUIO
JoOpoXKkeTaTeIbHON
aTMoc(depsl BO BpeMs
ypoka
[IpuBneuenune
BHUMAaHHUS
00y4aromuXxcs K
LIEHHOCTHOMY
ACTIEKTy U3Y4aeMbIX
Ha ypOKax SIBJICHUH,
HCIOJIb30BaHNE
BOCIIUTATENbHBIX
BO3MOKHOCTEN
COJIEpKaHuUs
y4e0HOTO MpeaMeTa
yepes
JIEMOHCTPAITHIO
00yYaroIuMCs
MIPUMEPOB



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

peakiuii (coequHeHus,
pas3noKeHusl, 3aMeIICHuUs,
oOMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-

bu6nuoreka [IOK

19 sHImKIoneauct. O6o0eHne u
t a Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAHUH
KonTponbnas padora Nel mo
20 Teme «BemectBa u bubmmorexa [IOK
H https://m.edsoo.ru/ff0d4290
XUMHYCCKHUE PEAKITII)
Boznyx — cmech razos.
21 Cocras Bo3ayxa. Kucinopox — bubnmnoreka HOK
3JIEMEHT U MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H
Ou3nyecKkue 1 XUMHUIECKHe
99 CBOICTBa KHCIOpoaa (peakiuu bubnmnoreka [JOK
okucienus, ropenue). [lousarue https://m.edsoo.ru/ff0d4614
00 okcuaax
CriocoObI nosryueHust
93 KHCJIOPOAa B 1a00OpaToOpuu U bubnmnorexka HOK
MIPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
TennoBoii 3¢ ekt xumuueckomn
peaxiuu, MOHSATHE O
24 TEPMOXHUMHYECKOM YPaBHEHHUU Bubmmorexa [IOK
P P ’ https://m.edso00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX
peaxIusax
TommuBo (HedTh, yroabs u
but6mmoreka [IOK
25 MeTaH). 3arpsi3HeHHE BO3/AyXa,

CIOCOOBI €r0 MPeI0TBpAIIECHUS

https://m.edsoo.ru/ff0d4c4a

OTBETCTBEHHOTO,
IPaXkJaHCKOTO
TTOBEICHHS,
MIPOSIBIICHUS
YEJIOBEKOTIOOUS 1
J00pocepAeYHOCTH,
gepe3 noaoop
COOTBETCTBYIOIIUX
TEKCTOB JJIsI YTCHUS,
3a7a4 AJs pelrieHus,
MPOOJIEMHBIX
CUTyalui JJist
00CY>XIIeHUS B
KJiacce
[IpuBneuenune
BHUMAaHHUS
00y4aromuxcs K
[IEHHOCTHOMY
aCIIeKTy M3yJaeMbIX
Ha ypOKax SIBJICHUH,
UCTIOJIh30BaHUE
BOCTIUTATENbHBIX
BO3MOKHOCTEN
paszznena yepes
moaoop
COOTBETCTBYIOIIUX
YIPAKHEHU N
[IpumeHenue Ha
ypoKax
MHTEPAKTUBHBIX
dhopMm paboTHI €
00yYarOIIUMUCS:
Bxirouenue B ypok

UTPOBBIX



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

[IpakTuyeckas padora Ne 3 o
teme «llonyuenue u

bu6nuoreka [IOK

26 coOupaHue KMCIOpo/a, https://m.edsoo.ru/ff0d4ae2
U3Y4YEeHHE €ro CBOMCTB)
Bonopong — snemeHT u
27 Hp:C’fOCHBemeCTBO. bromorexa LIOK
https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe
Du3NYECKUEe U XUMUICCKHEC
28 CBOICTBa BOJIOpPO/IA. bubmmorexa IOK
https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
29 [TonsiTHe O KMUCTOTAX U COJIAX bubmmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl TosTy4YeHus: BOAOPOAa bubnmnoreka HOK
B 1aboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas paborta Ne 4 o
31 teMe «[lonydyenue n bubmuoreka [JOK
coOupaHue BOAOPO/a, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
39 MossipHblii 00BEM r'a30B. bubnmnorexka [HOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienus o0béma,
33 KOJIMYECTBA BEIIECTBA T'a3a 10 but6mmoreka [IOK
€ro U3BECTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BEMY
Brruucnenus 005EMOB ra3oB
34 10 YPaBHEHMIO peaklvy Ha bubmmoreka [JOK

OCHOBE 3aKOHA 00BEMHBIX
OTHOIIIEHUH T'a30B

https://m.edsoo.ru/ff0d5708

npouenyp,
KOTOPBIC TTIOMOTAIOT
Mo/IepXKaTh
MOTHBAIUIO
oOydJaronuxcs K
MOJTyYEHUIO
3HAHHMH,
HaJIAKUBAHUIO
IMO3UTUBHBIX
MEKJIMYHOCTHBIX
OTHOIIICHUH B
KJacce, IOMOTaloT
YCTaHOBJICHHUIO
no0OpoxkenaTeTbHON
aTMochepsl BO
BpeMs ypoKa



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
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

35 dOu3nuecKkue U XUMUYCCKHUE bu6nuoreka [JOK
CBOICTBAa BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue bubmuorexa [JOK
00 MHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTeb.
Hacepimenasie u
37 HEHACBIIICHHBIC PACTBOPBI bubmorexa [JOK
R PACTBOPEL https://m.eds00.ru/ff0d5b40
MaccoBas 10714 BelllecTBa B
pacTtBope
[IpakTrueckas padota Ne 5 mo
teme «IIpuroroBnenue
38 aCTBOPOB C OIPEACICHHOM bubmorexa [JOK
p p 5 13 a https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBAY
KonrtpomnsHas padota Ne2 o
39 teme «Kucnopoa. Bogopo bubmorexa HOK
POA. BOAOPOA. https://m.eds00.ru/ff0d6342
Bona»
OKcHabl: COCTaB,
40 KJ‘IaCCII[/I(I)I/IKa usi bubmmorera LOK
A, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tosrydenne n XUMUYIECKUE
a1 CBOWCTBA KMCJIOTHBIX, bubnuotexa [JOK
OCHOBHBIX U aM(OTepHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcCHOBaHUS: COCTaB,
42 KJ1accupuKanus Bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [Tonyuenue u XuMUIECKHE bubmmorexa [JOK

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

CBOMCTBA OCHOBAaHUI

KucnoTsl: cocras ,

44 KJIacCU(UKAIIHS bubmorexa HOK
HH, https://m.edsoo.ru/ff0dfee2
HOMEHKJIATypa

45 [Tonyuenue u xumMmueckue bubnmoreka [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpennue):

46 HOMEHKJIATypa, CIIOCOObI bubnnoreka IIOK
MOJIyYEHUs, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padota Ne 6.

Pemenue skcriepuMeHTATBHBIX
47 3aga4 0o teMe « OCHOBHBIE bubmmorexa IOK
https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX
COCTUHEHUI
I'eneTnyeckas CBA3b MEKIY
48 KJIacCaMU HEOPTaHUYECKUX bubmmorexa HOK
. p https://m.edso0.ru/00ad9a50
COCAUHEHHI

49 O06o001meHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
3HaHUH https://m.edso0.ru/00ad9ch?2
KonrtponsHas padora Ne3 o

50 TeMe "OCHOBHBIC KIIacChl bubmotexa [JOK

. https://m.edsoo.ru/00ad9ela
HEOPTaHWYECKUX COSIMHEHHIA
[TepBbie TOMBITKH

51 KJ1acCU()UKALMU XUMHUECKUX bubnmnorexka HOK
a5eMeHTOB. [loHsTHE O https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB

52 [Tepuoanueckuii 3aKoH U bu6mmoreka [IOK



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

IIepnonnueckas cucrema
XHMHYECKUX dj1emMeHToB /I, U.
Meunpeneena

https://m.edsoo.ru/00ada52c

53 [Tepwropl, TPyMITBL, TOATPYIIIHI bubmorexa LOK
https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. Coctas bubnmoreka [JOK
aTOMHBIX saep. M30Tomnbl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX

55 000J10Y€K aTOMOB AJIECMCHTOB bubmuorexa [JOK
[Tepuonnueckoit cucremsl /. https://m.edsoo.ru/00ada6bc
N. Menpeneena
XapakTepucTuKa XUMHYECKOTO

56 3JIEMEHTA TI0 €T0 MOJI0KECHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro

57 3aKOHA Ul Pa3BUTUS HAYKHU U bubmuoreka [JOK
npaktuku. Jl. 1. MenneneeB — https://m.edsoo.ru/00ada96e
YVYEHBIH, ITearor U TpaXIaHuH
PesepBHrlil ypok. O6001IeHIE

58 Y CUCTEeMaTHu3aIus 3HaHUH / bubmuorexa [JOK
Bceepocculickas npoBepoyHas https://m.edsoo.ru/00adb33c
paborta

bu6nuoreka [IOK

59 Hortmast xiireckas coisp https://m.edsoo.ru/00adac34
DNEeKTPOOTPUIIATEILHOCTD BuGmorexa [IOK

60 ATOMOB XUMHYECKHX

9JICMCHTOB

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61 KoBanientnas nenomnsipHas 1 bubnmoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bu6nuoreka [IOK
62 CTeneHs okucIeHiA L https://m.edsoo.ru/00adae28
63 OKucIuTeNbHO- 1 bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHI https://m.edsoo0.ru/00adb076
64 Oxkucnurenu u 1 bubmuorexa [JOK
BOCCTaHOBUTEIIU https://m.edso0.ru/00adb076
KonTponbnas padora Ne4 o
Teme «CTpoeHue aToma.
65 XuUMHYecKas CBS3bY / 1 bubmorexa LHOK
. https://m.edsoo.ru/00adb486
Bcepoccuiickas npoBepouHas
pabora
66 KoBanenTHas nonsipHas 1 bubnmnorexka HOK
XAMUYECKas! CBSI3b https://m.edsoo.ru/00adaab8
PesepBubIil ypok. O6001eHEe
67 U CUCTEMaTHU3aI1s 3HAaHUN 110 1 bu6mmoreka [IOK
teme «CTpoeHue aToma. https://m.edsoo.ru/00ad9ch2
XUMHYECKas CBS3hY
68 PesepBHblil ypok. O600mieHne 1 bubmmoreka [JOK
Y CUCTEMaTH3allHsl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Kosu4vecTBo 4acoB dopma
Ne Tema ypoxa Koutpoas IIpaktn OuHo- JIeKTPOHHBbIE U(PPOBHIE peajau3anuu
n/m Bcero  Hble YeCKHe | 3204HO o0pasoBaTejIbHbIE Pecypchbl BOCIIMTATEJIbHOI'0
padoThI padoThI noTennuaJ/ia
[lepnonnueckuit 3aK0H. [ToOyxnenne
[Tepuonnueckas Bu6 10K 00y4atoIIUXCsl
nonroTexa
1 CHCTEMA XHUMHYECKHX 1 COOITIONIATh HA ypoKe
https://m.edsoo.ru/00adb59e O6H_[Cl'IpI/IH5ITI>Ie
anemenToB 1. U.
M HOPMBI TIOBEZICHUS,
CHACICCRA npaBuia OOLICHUS CO
3aKOHOMEPHOCTH B CTapILIUMU
5 N3MEHEHHHU CBOMCTB 1 bu6mmoreka [IOK (memaroruaecKuMHu
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6 pabOTHHUKAMHM) 1
MIEPBBIX TPEX MEPHOJOB CBCPCTHHKAMH
(oOyuaroumMucs),
Knaccuduranus u HPUHIUTIB yIeOHOM
3 HOMEHKJIaTypa 1 bu6mmoreka [JOK JTACITUTUTHHBI 1
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2 CaMOOpPraHU3aLUH.
BEIIECTB [TpuBneuenue
. BHUMAaHHUS
Bunper xumuaeckomn
00ydJaromuxcs K
A CBSI3M ¥ THIIBI 1 bubmuoreka [JOK LeHHOCTHOMY
KPHUCTAITMYECKUX https://m.edsoo.ru/00adbac6 ACIIEKTy H3y4aeMbIX
peLETOK Ha YpOKax sIBJICHUH,
Kourtponbhast pabota MCTIOIB30BAHNE
BOCIIUTATENbHBIX
Nel mo Teme oc ¢ N
BO3MOYKHOCTEH
«IToBTOpEHUE N
5 . 1 1 paszena yepes
yIIIyOJICHHE 3HAaHUN noagop
OCHOBHBIX Pa3/IeJOB COOTBETCTBYIOIMX
Kypca 8 Kiaccay yIpaXKHEHUI.



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Knaccudpukanus
XUMHAYECKHX PEaKIHi

bubmuoreka [JOK

6
0 Pa3JIMYHbIM https://m.edso0.ru/00adbch0
MIpU3HAKaM
ITonsTHE O CKOpOCTH
XUMHYECKON PEAKIUU.
7 [loHsiTHE O TOMOTE€HHBIX Bubmmorexa LIOK
https://m.edsoo.ru/00adbe9a
U T€TEPOreHHBIX
peakuusax
[ToHnsiTHE O XMMUYECKOM
paBHOBecuH. DaKTOPHI,
BIIMAIOIINE HA CKOPOCTh
8 XUMUYECKON eaKIrl)Hn u Bubmmorexa LIOK
P https://m.edsoo.ru/00adc28c
MOJIOKEHUE
XUMHUYECKOTO
paBHOBECHS
OxucaurenpHo-
9 BOCCTAHOBUTEIIbHBIE bubmmorexa [OK
https://m.edsoo.ru/00adcade
peakiuumn
Teopus
10 BJIEKTPOIUTUYECKON bubnuotexa [JOK
nucconuanyu. CUiIbHbIE https://m.edsoo.ru/00adcd68
U CJ1a0bIe DIIEKTPOIIUTHI
11 HNonHble ypaBHEHNS bubnnorexa [JOK
peakuuit https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA
12 KHUCJIOT 1 OCHOBAHHI B bubnmoreka [JOK

CBETE MPEACTaBICHUI
00 BIEKTPOIUTUYECKON

https://m.edsoo.ru/00add5d8

Bxirouenue B ypok
UTPOBBIX MPOIIEYP,
KOTOpBIE TOMOTAIOT
MoJIAeP>KaTh
MOTHUBAITUIO
00y4aromuxcs K
MOJTYYEHUIO 3HAHU,
HaJIXKUBAHUIO
MTO3UTHBHBIX
MEXITMYHOCTHBIX
OTHOIIICHUM B
KJ1acce, IOMOTaroT
YCTaHOBJICHUIO
JoOpokeIaTeIbHON
aTMocdepbl BO BpeMsi
ypoKa
[IpuBneuenune
BHUMAaHHUS
00y4aromuXxcs K
[IEHHOCTHOMY
aCIIeKTy M3y9JaeMbIX
Ha ypOKax SIBJICHUH,
HCIOJIb30BaHUE
BOCIIUTATENbHBIX
BO3MOKHOCTEN
cofiep KaHuUs
y4e0HOTO MpeaMeTa
yepes
JIEMOHCTPAITHIO
00yYaroImuMcs
IPUMEPOB
OTBETCTBEHHOTO,
IpaXkJaHCKOTO
MIOBEICHHS,



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

M CCOLMAITAN
XUMHYECKHE CBOMCTBA
COJIEH B CBETE
13 MIPEJICTaBICHUH 00 bubmmorexa [JOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUUECKON
JMCCOLMAITAN
14 [TonsiTe 0 TUapOIU3E bubnuoreka [JOK
coJent https://m.edsoo.ru/00add9d4
O0600mmeHue u
15 CI/ICTCII-\I/[laTI/ISaI_II/IH bubmorexa HOK
. https://m.edsoo.ru/00addd12
3HAHUI
[IpakTnueckas padbora
16 Ne 1. «Pemenue bubmmoreka [JOK
JKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3a7a91»
KonTponbhas padota
No2 1o Teme
17 «ONEKTPOINTHYECKAs bubnuorexa [JOK
JYCccoLMaIus. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B
pacTBopax»
OO6mrast XxapakTeprucTuKa
18 rajoreHoB. but6mmorexa [IOK
XUMUYECKHEe CBONCTBA https://m.edsoo.ru/00addfe2
Ha IpuMepe xjaopa
XJI0pOBOAOPO.
19 CounstHast KUCTIOTa, bubnuorexa [JOK

XHMHUYECKHE CBOMCTBA,
MOJTyYEHHUE,

https://m.edsoo.ru/00ade104

MIPOSIBIICHUS
YeJIOBEKOIIO0US U
JIOOPOCEePACYHOCTH,
gyepes 1moaodop
COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTE€HUS,
3aj1a4 JIjIs pEIieHus,
MPOOJIEMHBIX
CUTyaIui JJis
00CyX/1eHus B
KJjacce
[IpuBneuenne
BHUMAaHHS
o0yyaromuxcs K
[IEHHOCTHOMY
aCTeKTy U3y4aeMbIX
Ha YpOKax SIBJICHUH,
UCTIOJIb30BaHUE
BOCITUTATEILHBIX
BO3MOXKHOCTEN
paszena yepes
noaoop
COOTBETCTBYIOIIUX
YIPaKHEHUN
[Ipumenenne Ha
ypokax
WHTEPAKTHBHBIX
¢bopm paboThI ¢
00y4aroIUMHUCS:
Bxirouenue B ypok

UIPOBBIX
Hpoueayp,
KOTOPBIE ITIOMOTAIOT



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

MIPUMCHECHUE
[IpakTuueckas pabora
Neo 2 o Teme

20 «ITomyuenue consiHoM bubmmorexa [JOK

Y . https://m.edsoo.ru/00ade348
KHCIIOTHI, U3y4YCHHE €&
CBOWCTBY
Beruucnenus no
aBHEHUSM
21 ZEIMquCKHX CaKIINil bubmmorexa [JOK
Peariutd, https://m.edsoo.ru/00ade488
€CJIM OJIUH U3 PEarcHTOB
JIaH B U30BITKE

99 OO6mas xapakTepucTuKa bubnuoreka [JOK
anemeHToB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AmnnotponHsle
MOAU(DUKAIINH CEPBI.

93 Haxoxnenue cepsl u eé bubnmnoreka [JOK
COCIMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA
cephl
CepoBoaopo,

24 CT pOCHI/Ie p(bmnqecm/le Bubmorexa LIOK

p ’ _ https://m.eds00.ru/00ade802
Y XHMHYECKHE CBOMCTBA
Oxcuppl cepsl. CepHas

o5 KHCJIO0Ta, (PU3NYecKue U bubnnoreka [JOK
XMMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH,

bu6mmoreka [JOK
26 JIeXxaInire B OCHOBE

MPOMBIIIJICHHOT'O

https://m.edsoo.ru/00adec8a

MOJIIEPIKATH
MOTHBAIUIO
oOydJaronuxcs K
MOy YCHHUIO
3HAHWMH,
HaJIAKUBAHUIO
IMO3UTUBHBIX
MEKJIMYHOCTHBIX
OTHOIIICHUH B
KJ1acce, IOMOTaloT
YCTaHOBJICHHUIO
JI0OpOKeNIaTeIbHON
aTMocdepbl BO
BpeMs ypoKa



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

croco0a Moyry4eHust
CEpPHOM KHUCIIOTHI.
XHUMHUECKOE
3arpsi3HEHUE
OKpYKarollen cpeJibl
COCJIMHEHUSIMU CEPBI

Brrunciaenue maccoBoit

27 OJIM BBIXO/1a IIPOAYVKTA buGnnorexa [IOK
a 7l npoiy https://m.edsoo.ru/00adec8a
peaku
OOm1ast xapaKTepUCTHKA
351eMEHTOB VA-TPVIIIIEL.
28 A3or, pac OCTFI;ZE:HI/IG buGnnorexa [IOK
» Pactipoctp https://m.edsoo.ru/00adeeab
B Ipupojie, GU3NIECKUe
1 XUMHYECKHE CBOWCTBA
AmMMmak, ero
¢buznueckue u
29 XUMHUYECKHUE CBOMCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adf004
MOJTy4YeHUE U
MIPUMEHEHUE
[IpakTnueckas padbora
30 Ne 3 mo Teme but6mmorexa [IOK
«Ilomyuyenue ammuaxa, https://m.eds00.ru/00adf180
M3Yy4YEHHUE €ro CBOMCTBY
A3oTHas KHUCO0Ta, €€
31 e —— bubnnorexa [JOK
. https://m.edsoo.ru/00adf306
XAUMHAYECKHE CBOICTBA
Hcnonp3oBanue
. bubnmoreka [JOK
32 HUTPATOB U COJICH

AMMOHHA B Ka4€CTBEC

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
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33

34

MUHEPAITBLHBIX
yaoOpeHui.
Xumuaeckoe
3arpsi3HEHUE
OKPY’KaIOIIIEeH CpeIbl
COCIMHCHHSIMM a30Ta

dochop. Oxeun
docdopa (V) u
dhochopHas kuciora,
(buznvecKue u
XUMHYECKHE CBOMCTBA,
MOJTy9YCHUE

Hcnonb3oBanue
¢docdaroB B kauecTBe
MHUHEPAIBHBIX
ya00peHui.
3arpsi3HeHue
MIPUPOTHOM Cpebl
tdbocdharamu

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

35

36

Yraepon,
pacmpocTpaHeHHe B
npupoae, Gpuznyeckue u
XUMHYECKHUE CBOMCTBA
Oxcunsl yraepoaa, ux
¢buznyeckue u
XUMHYECKHE CBOMCTBA.
DKOJIOTHYECKHUE
poOJIeMBbI, CBSI3aHHBIC C
okcuoM yrieposa (1V)

bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

YroapHasg KUCIIOTa U €€
coJIx

bubmuoreka [JOK
https://m.edsoo.ru/00ae006¢c

38

[IpakTnueckas padbora
Ne 4 o teme
"[lonyuenue
YTIEKUCIIOTO Ta3a.
KauecTtBenHnas peakuus
Ha KapOoHaT-HOH"

bubmuoreka [JOK
https://m.edsoo.ru/00ae027e

39

[TepBoHauasibHBIE
MOHATHUS 00
OpraHNu4eCKHUX
BEILIECTBAX KAK O
COEIMHEHUSX yIJIepoaa

bubmuoreka [JOK
https://m.edsoo.ru/00ae054e

40

41

Kpemnnii u ero
COCIMHEHMS

[IpakTuueckas pabota
Ne 5. Pemenue
AKCTIIEPUMEHTAIIbHBIX
3aJ1a4 110 TEME
«Baxuneimnme
HEMETAJIBI U UX
COEITMHEHHSY

bu6mmoreka [JOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

42

KonTponbhas padota
Ne3 o Teme
«Baxxnaenmme
HEMETAJUIBI U UX
COCIUHCHMS

bu6mmorexa [JOK
https://m.edso0.ru/00ae0el8

43

OO6m1ast xapakTepucTUKa
XHUMHAYECKHX 3JICMEHTOB

bubmuoreka [JOK
https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00ae006c
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— METAaJIJIOB.
Mertannndeckast CBsI3b U
MeTajinyecKas
KpUCTaJJTnYecKas
pewmérka. @uznyeckue
CBOWCTBA METAJJIOB

XHUMHUYECKHE CBOMCTBA

METAaJLIIOB.
44 ONEKTPOXUMHUYECCKHUI bubmorexa LHOK
p B https://m.edso0.ru/00ae1156
PAI HAPSHKCHUI
METAILJIOB
OO0111e Croco0bl
MOJIy4EeHHUS METAJLJIOB.
CnnaBel. Beruuciaenus
45 10 ypaBHEHUSIM bubmorexa LHOK
P . https://m.eds00.ru/00ae1156
XUMHYCCKHUX PEaKIIHA,
€CJIM OJTUH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 ITonsTe o Koppo3uu bu6nuoreka [IOK
METAJIJIOB https://m.edso00.ru/00ae1278
bu6mmorekxa [IOK
47 €II0YHBIC METAJIJIbI
= https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI bubmuorexa [JOK
HATpHUs U KaJIUsl https://m.edso0o.ru/00ae14b2
Illenouno3eMenbHbBIC
49 METaJIIbl — KAJIBIIUHA 1 bubmmorexa [IOK
. https://m.edsoo.ru/00ae15e8
MarHum
50 Baxwuerimue bubmuoreka [JOK

COCIMHCHUA KaJlbIIUA

https://m.edsoo.ru/00ael5e8
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O06006111EHE U

51 CUCTEMATH3ALHA
3HaHUHI
59 JKEcTkoCTh BOIBI M bubmuorexka [JOK
CTOCO0BI €€ yCTpaHEeHHUs https://m.edsoo.ru/00ae1886
[IpakTrueckas pabora
53 No 6 o Teme bubmuoreka [JOK
"YKEcTtkocTh BOMIBI U https://m.edsoo.ru/00aelae8
METOJIbl €€ yCTpaHEeHUs"
. bubmuoreka [JOK
>4 AJTIOMHHHIL https://m.edsoo.ru/00aelc64
55 AMdoTepHbIC CBOWCTBA bubnuoreka [JOK
OKCHJIa ¥ TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
o Keneso https://m.edso00.ru/00ae1d86
OKcHIBI, THIPOKCHIIBI U
57 coJiu iceﬂe%? I()I ) u " bubmmorexa [TOK
https://m.edso00.ru/00ae35e6
xenesa (1)
O6o06menue u
58 cHUCTEMATHU3AaIHA
3HaHUH
[IpakTnueckas pabora
Ne 7. Pemenue
59 AKCIEPUMEHTATBHBIX bubmuorexa [JOK
3a71a4 110 TeME https://m.edsoo.ru/00ae3de8
«Baxneiiye MeTaibl
1 UX COCTUHCHHUS
60 Brrunciienus mo bubmorera [JOK

https://m.edsoo.ru/00ael 750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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https://m.edsoo.ru/00ae1750

YpaBHEHUSIM
XUMUYECKUX PEAKIIUH,
€CJIM OJTMH U3 PEarcHTOB
JIaH B U30BITKE WUJIN
COJICPKUT TIPUMECH.
Breraucnenus MaccoBoi
JIOJIA BBIXOJIa TIPOTyKTa
peakiumn

O06006111eHE U

61 cUCTEMaTHU3alHs
3HAaHUU
KontponbHas pabota

62 Ne4 o Teme
«Baxueime MeTalIbl
U UX COeTUHEHUSD)

BeniectBa u maTepuaisl
63 B IIOBCETHEBHOMN JKU3HU bubnmorexa LOK
a https://m.edsoo.ru/00ae3f50
yeJoBeKa
XuMH4eckKoe
64 3arpsA3HCHUE bubmorexa HOK
p . https://m.edsoo.ru/00ae4270
OKPY>KaIOIIeH Cpebl
Ponp xumuu B perreHnn
65 HKOJIOTHYECKUX Eubmiorexa LOK
https://m.edsoo.ru/00ae4270
npobem
PesepBHBIil ypOK.

66 O06o00mmenue u bubmuorexa [JOK
cUCcTEMaTH3alUs https://m.edsoo.ru/00ae0d0a
3HAaHUH

67 PesepBHbIit ypoxk. bubnmoreka [JOK



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

O06006111EHE U
CUCTEMATH3ALHA
3HaHUU

https://m.edsoo.ru/00adb33c

Pe3epBHblii ypok.

TIEPBBIX TPEX MIEPUOIOB

68 O06o0meHue u 1 bubmuoreka [JOK
cucTreMaTu3alus https://m.edsoo.ru/00ad9ch2
3HaHUI
OBLIEE KOJIMYECTBO 68 4 7
YACOB I10 I[TPOI'PAMME
9 KJIACC
KonnuyectBo yacos DJIEKTPOHHBIE ®opma
Ne nu¢poBLIE eaIN3 AN
Tema ypoka Konrtpouabnbsie IIpakTnueckue bp P
n/n Bcero o0pa3oBaTe/IbHbIE BOCIIMTATEJIBLHOIO
padoThI padoTsbI
pecypchl NOTeHIHAJIA
[Iepronrueckuit 3aKoH. [ToGyxnenue
1 Ilepnonnyeckas cucrema 1 bu6bmorexa LIOK 00y4aromuXCs
XHMHYECKHX 21eMeHToB J1. U. https://m.eds00.ru/00adb59e = COOIIONATE Ha ypoke
Menzeneesa OOIIENPUHSATHIE
HOPMBI [TOBEJICHUS,
3aKOHOMEPHOCTH B npaBuia oOLIeHUS CO
5 M3MEHEHUHU CBOMCTB 1 bubmuoteka [JOK CTapILIUMHU
XMMHYECKHUX DJIEMEHTOB https://m.eds00.ru/00adb6b6 = (Ierarorn4ecKuMu

pabOTHUKAMH) U



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

Knaccudukanus u
3 HOMEHKIATYDA bu6nuoreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIIECTB
Buasl xumMuueckoil CBA3U U
4 TUIIBl KPUCTAIITAYECKUX bubmmorexa [IOK
. p https://m.edsoo.ru/00adbac6
petmeToK
KoHnTtponbnas padora Nel mo
teMe «lloBTOpenue n

5) yriyOJIeHe 3HAHHIA
OCHOBHBIX Pa3JIeyioB Kypca 8
KJIacca
Knaccudukanust XaMuIecKkux

6 €aKI[MH 10 Pa3INYHBIM bubnnorexa LIOK
P p https://m.edsoo.ru/00adbch0
MpU3HAKaM
ITonsiTHE O CKOPOCTH

7 XUMHUYECKON PEaKIHH. bubnuoreka [JOK
[TonsiTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOTEeHHBIX PEAKIIHIX
[ToHsiTHE O XUMHUECKOM
paBHOBecun. DaKkTOpPHI,

3 BIIUSIONINE HA CKOPOCTh bubnmoreka [JOK
XUMHYECKOW PEaKIuu U https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHUIECKOTO
paBHOBeECHS

9 OxucnuTenpHo- bubmmoreka [JOK
BOCCTAHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN

but6mmoreka [IOK
10 nuccoranuu. CuabHbIe U

cJ1a0bIe 3JIEKTPOITUTHI

https://m.edsoo.ru/00adcd68

CBEPCTHUKAMH
(oOyuaroumucs),
NPUHIMITBI YIeOHOM
JTUCHUTUIHHBI U
CaMOOpraHu3aluy.
[IpuBneuenue
BHUMAaHHS
o0yyaromuxcs K
LIEHHOCTHOMY
aCIeKTy U3y4aeMbIX
Ha YpOKax SIBJICHUH,
UCTOJIb30BAHUE
BOCITUTATEILHBIX
BO3MOKHOCTEMN
paszena yepes
noaoop
COOTBETCTBYIOIIUX
YIPAKHEHUH.
Bxirouenue B ypok
UTPOBBIX POLEAYD,
KOTOpBIE TTOMOTAIOT
MoJIAePIKaTh
MOTHBAITUIO
o0yyJaromuxcs K
MOJTYYEHUIO 3HAHUH,
HaJIa)XKHUBAHUIO
MTO3UTHBHBIX
MEXKITMYHOCTHBIX
OTHOILIEHUH B
KJIacce, MOMOTaroT
YCTaHOBJIEHUIO
JOOpo’KenaTenbHON
aTMoc(depsl BO BpeMs

ypoKa



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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bu6nuoreka [JOK

1 Hotibte ypaBHetiti peariiit https://m.eds00.ru/00add448
XuMHYECKHE CBONCTBA
KHUCJIOT M OCHOBAaHUH B CBETE
12 MpeACTaBICHUI 00 buGnnorexa LIOK
. https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON
JIUCCOIUAIIAN
XUMHYECKHE CBOMCTBA COJICH
13 B CBETE INpEACTaBICHUHN 00 bubnnoreka IIOK
3JIEKTPOJIUTHUYECKON https://m.edsoo.ru/00add8b2
JIACCOLIMAIIAN
14 [TonsiTHe O THIPOIU3E COCH bubmorexa LOK
https://m.edsoo.ru/00add9d4
15 O06o0menue u bubmuorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Pelllerie bu6mmoteka [IOK
https://m.edsoo.ru/00addbfa
SKCIIEPUMEHTAIBHBIX 337249
KonTponbhnas pabora Ne2 o
17 TeMe «DIEKTPOIUTHIECKAs bubnmoreka [JOK
JUCCOIManusI. XUMUYECKUE https://m.edsoo.ru/00addecO
peaKkIuy B PacTBOPAX»
OO01as xapakTepUCTUKa
18 ranlj)lreHOBI.3 XI/IMFI)/IIIeCKI/Ie bubmorexa [IOK
N https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MIpUMEPE XJI0pa
Xnoposogopoa. ConsiHast
19 KHUCIIOTa, XUMUYCCKHEC Bbubnuoteka LIOK

CBOICTBA, MOJTY4YCHHE,
IIPUMEHEHHE

https://m.edsoo.ru/00ade104

IIpuBneuenune
BHUMAaHHUS
00yJaroIuXxcs K
LEHHOCTHOMY
aCIIeKTy M3y9aeMbIX
Ha ypOKax SIBJICHUH,
UCIIOJIh30BaHUE
BOCTIUTATENbHBIX
BO3MOKHOCTEN
cofiep KaHus
y4eOHOro npeaMera
qyepes
JIEMOHCTPAITHIO
00yYaroImuMmcst
MIPUMEPOB
OTBETCTBEHHOTO,
TPaKTaHCKOTO
MOBEJICHHUS,
TIPOSIBIICHUS
YeTIOBEKOTIO0US U
no0pocepIeyHOCTH,
gepe3 noaodop
COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YTE€HUS,
3aj1a4 JIJIS peIIeHus,
POOIEMHBIX
CUTyaIui JJis
00CYX/IeHUS B
KJlacce
IIpusneuenune
BHUMAaHHS
00yJaroImuxcs K
LEHHOCTHOMY
aCIIeKTy M3y4aeMbIX
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[IpaxTuueckas padora Ne 2 o
teme «llonyyenue consiHOM

bu6nuoreka [IOK

20 KHUCJIOTbI, U3yUCHHE €& https://m.edsoo.ru/00ade348
CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUUYECKHUX PEaKLMi, eciin bubmmoreka [IOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
U30BITKE
99 OO6m1as xapakTepucTruka bubnnoreka [HOK
aneMeHToB VIA-Tpynmbl https://m.edsoo.ru/00ade64a
AmnoTtponHsie MoU(UKAIIK
93 cepbl. HaxoxaeHue ceprl u e€ bubnuorexa [JOK
COEMHEHUI B IPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBonoponi, CTpOECHHE,
24 (I)Hznqefmljei XI/III:/II/I‘IGCKI/IG bubmmorexa LHOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcupel cepsl. CepHast
o5 KUCIO0Ta, GU3NYECKUE U bubnmnorexka HOK
XUMHUUECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IpUMEHEeHHE
XHUMHUYECKUE PEAKIINH,
JIeKalIe B OCHOBE
IPOMBIIIJICHHOTO CI10co6a
26 MIOJTy4Y€HUs] CEPHOMN KUCIIOTHI. bubnrorexa LOK
https://m.edsoo.ru/00adec8a
XVMHYECKOE 3arpsi3HEHUE
OKPYXaIOIIeH Cpeabl
COETUHEHUSIMU CEpBI
27 Brruncienue maccoBoii Joau Bbubnuoteka LIOK

Ha YpOKax sIBJICHUH,
UCMOJIb30BAHUE
BOCIUTATEIbHBIX
BO3MO>KHOCTEMN
paszena yepes
moaoop
COOTBETCTBYIOIUX
YIPaKHEHU I
IIpumenenue Ha
ypoKax
WHTCPAKTUBHBIX
(dhopM paboTHI €
00y4aroIUMUCS:
Bxurouenue B ypok

UTPOBBIX
[ponenyp,
KOTOPBIC IOMOTAIOT
MOJIIEPIKATh
MOTHBAITHIO
oOyuaromuxcs K
MOJTyYEHUIO
3HAHUM,
HaJIaXKMBAHUIO
MTO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOIIIEHUH B
KJ1acce, IOMOTaroT
YCTaHOBJICHHUIO
no0poKenaTeTbHON
aTMocQepsl BO
BpeMs ypoka



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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BBIXO0J1a IPOJYKTa PEAKLINHU

https://m.edsoo.ru/00adec8a

OO0was xapakTepucTHKa
351eMEHTOB V A-Ipynibl.

28 A30T, pactpocTpaHeHue B bubamorexa LHOK
> Pactipoctp https://m.edsoo.ru/00adeea6
npupoze, Gu3nIecKue u
XMMHYECKHUE CBOMCTBA
AMMHuak, ero pusnueckue u
29 XUMHUYECKHUE CBOMCTBA bubmmorexa [JOK
’ https://m.eds00.ru/00adf004
MOJTy4YeHHE U IPUMEHEHHE
[TpakTiueckast pabota Ne 3 o
30 teme «[lonyuenune ammuaka bubmmorexa [JOK
Y . ’ https://m.edsoo.ru/00adf180
U3YYEHUE €r0 CBOMCTBY»
A3oTHas KucjoTa, eé
31 ¢du3nueckre 1 XUMHUYECKHE bubmmorexa LOK
. https://m.edsoo.ru/00adf306
CBOMCTBa
Hcnonp3oBaHue HUTPATOB U
COJIEH aMMOHHS B KA4ECTBE

39 MHUHEpaJIbHBIX YA0OpEHHH. bubnmnorexka [HOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edso0.ru/00adf518
OKpY’KaloIIen cpeabl
COEMHEHUSIMH a30Ta
dochop. Oxcun pocdopa (V)

33 u GocopHas KHCIOTa, bu6muoreka [JOK
¢u3nueckue 1 XUMHUYECKHE https://m.edso00.ru/00adf68a
CBOWCTBA, MOJyYCHHE
Hcnonws3oBanue dpocdaros B

34 Ka4yeCTBE MUHEPAIbHbBIX bu6muoreka [JOK

yaoOpeHuid. 3arps3HeHue
IIPUPOJHON Cpelbl

https://m.edsoo.ru/00adfc20
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docharamu

Yrnepon, pacnpocTpaHEeHUE B

35 npupoe, GU3NIECKUE U bubmmorexa [JOK
. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOKCTBA
OKcHIBI yTiIepoaa, ux
(bU3HYECKUE K XUMUYECCKHE
36 CBOICTBA. DKOJIOTHYECKHE bubmorexa [JOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C
okcuoM yriepoza (1V)
N bubmuorexa [JOK
37 YroMbHas KUCAOTA i €€ comn https://m.edsoo.ru/00ae006¢
[TpakTiueckast pabota Ne 4 o
teme "[lonyuyenue
38 YTIIEKUCIIOTO Ta3a. bubmmorexa [JOK
https://m.edsoo.ru/00ae027e
KauectBenHnas peakuus Ha
KapOoHaT-noH"
[TepBoHavanbHbIe OHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK bubnnorexa LIOK
https://m.edsoo.ru/00ae054e
0 COCIMHCHUSX yIIepoJia
40 Kpemnuii u ero coenuuenus bubnnorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas pabora Ne 5.
Pemenne
41 SKCTIEPUMEHTAIBHBIX 33724 bubnmoreka [JOK
o Teme «Baxneitme https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX
COCTMHECHUS
42 KonTtponsHas padota Ne3 mo bubmmoteka [JOK

TeMe «Baxuelinine

https://m.edsoo0.ru/00ae0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

HEMCTAJIJIBI U UX
COCOAUHECHUA»

OO0mast xapaKTepUCTHKA
XUMHYECKHAX DIIEMEHTOB —
MeTaJu1oB. MeTtayummueckas

43 CBSI3b M METaJITMYECKas bubmorexa HOK
. https://m.edsoo.ru/00ael103e
KpUCTAJUTMYECKas peréTka.
®dusnyeckue CBOMCTBA
METaJIOB
XuMHUYECKHEe CBONCTRA
44 METaJIJIOB. bu6mmoteka [IOK
DIEKTPOXUMUYECKUN P https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaNIOB
O61ue crnocoObl MOayYeHUs
MeTauioB. CIuiaBbl.
45 Berurcnenus no ypaBHeHUSIM bubmuotexa [JOK
XUMHUYECKUX PEaKUUi, eCIu https://m.edsoo.ru/00ae1156
OJIMH U3 PEAreHTOB COAECPKUT
npuUMecH
46 [Tonsatue o xoppo3uu bubmuoreka [JOK
METaJIIOB https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47 [lenosmste MeTai el https://m.edsoo0.ru/00ae14b2
48 OKCHUABI ¥ THAPOKCHUTBI bubnmoreka [JOK
HaTpUs U Kanus https://m.edsoo.ru/00ae14b2
49 [Ilenouno3emenbHbIE bubmuorexa [{OK
METaJUIbI — KaJIbIIMHA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiime coeauHEHUS bubmuorexa [JOK

KaJablus

https://m.edso0.ru/00ae15e8



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

O06o0061EeHNE U

51
cHUCTeMaTu3aIus 3HAaHUH
JKEcTKOCTh BOJIBI M CLIOCOOBI bubmuorexa [JOK
52 .
€€ yCTpaHEeHHUs https://m.eds00.ru/00ae1886
[TpakTrueckas padora Ne 6 mo
53 teme "JKECTKOCTh BOJIBI U bubmorexa HOK
. A " https://m.edsoo.ru/00aelae8
METO/IbI €€ YCTpaHEHUS
bubmuorexa [JOK
54 A i
FHOMIHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA bubnuotexa [HOK
OKCHJIa M TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnnoreka IIOK
56 XK
e1es0 https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI U COJIH bubmuoreka [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 0O00011eHue u
CUCTEMAaTH3alMs 3HAHUH
[TpakTnyeckas padora Ne 7.
Pemenne
59 9KCIEPUMEHTAJIBHBIX 3a7a4 bubmorexa HOK
p N a https://m.edsoo.ru/00ae3de8
o TeMe «Baxnenmue
METAJIIBI U UX COCTMHEHUS)
Brruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PeaKIIHid, eCliu
60 OJIMH U3 PEareHTOB JaH B bubnmoreka [JOK

U30BITKE U COAEPKUT
npumMecH. Beruucnenust
MacCOBOH JOJIM BBIXOJIA

https://m.edsoo.ru/00ael1750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

IPOJYKTa peakLuu

0O0001EeHuEe 1

61 . 1
cucTeMaTtu3aius 3HaHU
Kontponbnas pabora Ne4 mo
62 TeMe «BakHele MeTasuibl 1
U UX COCTMHEHUS
BemecrBa u marepuainsl B
63 [IOBCEIHEBHOU KU3HUA 1 bubmorexa LOK
https://m.edsoo.ru/00ae3f50
YyeloBeKa
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnnorexa [JOK
OKpPY’KaIOIIEeH Cpesbl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B perieHun 1 bubnmnoreka HOK
9KOJIOTHYECKUX MPoodIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O0o0uieHue 1 bubnmnorexka [HOK
U cucTeMaTHu3allysl 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O0o0uieHme 1 bubnuoreka [JOK
¥ CHCTEMAaTH3aIns 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001meHne 1 bubmuoreka [JOK
Y CHCTEeMaTU3alrsl 3HAHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME
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https://m.edsoo.ru/00ae4270
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumusi, 8 kiacc/ 'abpuesnsH O.C., OctpoymoB U.T'., Ciagkos C.A.,
Ax11MoHepHoe 0611ecTBO «M3aTenbCcTBO «IIpocBeleHne»

» Xumusi, 9 knacc/ T'abpuesnsia O.C., OctpoymoB U.T'., CiankoB C.A.,
AxK11MOHepHoe 0611ecTBO «M3aTenbCcTBO «IIpocBeleHne»
OHJIaMH-TECThI K TEKCTY yuebHMKa:

https://tests-edu.ru/gabrielyan.html

METOAMNYECKHMUE MATEPUAJIBI )11 YYUTEJIA

https://www.litres.ru/author/oleg-gabrielyan/

OVPPOBLIE OBPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPChI CETU

MHTEPHET

https://foxford.ru/wiki/himiya

https://vaklass.ru/p/himija

https://vandex.ru/tutor/uroki/klass-8/khimiya/

https://yvandex.ru/tutor/uroki/klass-9/khimiya/
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https://yandex.ru/tutor/uroki/klass-8/khimiya/
https://yandex.ru/tutor/uroki/klass-9/khimiya/

