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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHus y4eOHOTo peiMeTa « XUMHUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4yeHusi, BOCIUTAHUS M PA3BUTUI OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yYCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIepKaHHueE,
MpeAyCMaTPUBAET PACIPENECIECHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro  Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs MPEAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEpPUATBLHOM €IUHCTBE MHPA, BAKHYIO
pOJib UTpAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKOM 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOW  y4yeOHOW  JIesTeIbHOCTH,
HKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTOCTHOTO B3IJIsiIa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYyYarOIIMNXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATELHOTO Pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. I. MeneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromMy, BBITIONHSS (GYHKIMA OOBACHEHHS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUUYECKOW COCTABIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHHWS K HaydYHOMY 3HaHHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomuil MHpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yueHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHKWE 3HAHUN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEeATEIIBHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAaHUN — BaKHEUINX (PaKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUSCKHUX ITOJIOKCHHM,
JIOCTYITHBIX 00OOIICHH MHPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM [IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢dopMUpOBaHHE WHTEIUIEKTyaJIbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJIEHHOCTh OOYy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
MEeTOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIU), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ¢opmupoBanue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpPYXAaIOLIEro MHpA, MCHOJIb3Yd 3HAHUS W OMNbBIT, MOJYYECHHbIE NMPU H3YYECHHH
XUMUHU, TPUMEHATh WX MPH PEIICHWH MpoOjeM B TOBCEIHEBHON >KM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (¢opmupoBaHHEe y OOy4YalOIIMXCA T'YMAHUCTUYECKUX OTHOILICHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUMX 3HAHUM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecOo00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B ULENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOLIEH IPUPOIHOM CPEIBI;

— pa3BHUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIs UM HAMPABICHHOCTH NalbHEUIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObI pa3zziesieHus CMecei.

ATOMBI ¥ MOJIEKYJIBI. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudgeckas ¢opmyna. BajJeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYECKUE U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukamus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuUiaMu paboThl B JabopaTopuu U
npuémMamMu 0OpalleHus: ¢ J1abopaTOpHBIM O00OpPYJIOBAHHEM, U3YUCHHE U OMHUCAHUE
(Gu3MUecKuX CBOMCTB 00pa3sOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢bu3nueckux (IJaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBHE kele3a ¢ pacTBopoM conu meau (ID),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPpoBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAHUE  PEe3yJbTaTOB  NPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEePKHEBBIX ).

BaxHellne npeacTaBuTe] 4 HEOPraHUYECKHUX BELIECTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (U3MUYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsl



MOJIYYCHHUST KHUCIOpoJa B JIA0OpaTOpUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3p(deKT XUMHUECKON peaklud, TEPMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOIbl. Boma kak pactBoputesib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOpPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpPOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coieoOpasyronue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHnoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HomeHknatypa ocHoBaHmii. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. dusndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECIICHUE COECPKaHUS KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBECHUS U
MpeKpalleHuss TopeHus (MmoXkapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (FOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHHE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOJbBI C METAJLUIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMAaTEepUaJIOB),



UCCIeOBaHNE O0pa3loB HEOPTraHWYECKWX BEIMIECTB PA3IMYHBIX KJIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3aumopeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalu3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
SKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COCIMHECHUI.

IMepuoauueckud 3axkoH u Ilepuoauyeckass cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIACCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. lloHsitHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U MIECJTOYHO3EMEIbHBIC METAILIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3ynemMeHToB [[. . Menneneesa. Ilepuoas
u rpynnbl. Ousndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHass (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHusA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporniecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COEAUHEHUS).

Mesicnpeomemmnuie ceasu



Peanuzamuss MEXNpEeIMETHBIX CBS3€H MpU W3YYCHUH XUMUKM B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAHME KaK OOIMUX E€CTECTBEHHO--HAYIHBIX
MOHATHH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO61ue ecTecTBEeHHO--HAyUHbIC MMOHATHS: Hay4YHBIN (hakT, TUIIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MepPUOIUIHOCTh, HAOIOICHHE,
HKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOJICNTb, SIBICHHE.

®dusnka: Marepus, aToM, D3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIBI, PAJMOAKTHBHOCTh, MOJICKYA, SJECKTPUUCCKUNA 3apsii, BEIIESCTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3UYCCKUE BEIMYMHBI, ¢IHHHIIBI
W3MEpPEHHUsI, KOCMOC, TUTAaHETHI, 3BE3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtumpochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
M0JIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUNCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPAa3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCSI CUCTEMOM IO3WTHBHBIX ILIEHHOCTHBIX OpPUEHTAMM W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, TOHMMAaHWs 3HAYEHUs XUMHYECKOM HAYKH B KU3HHU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON HH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS. O COLUMAJIBHBIX HOPMax H MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBbIX, TMO3HABATEIbHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHUE W TIOCTYNIKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABISAIOLIME
OCHOBY [IJI1 TIOHUMAaHHSI CYIIHOCTH HAyYHOW KapTHHBI MHUpa, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMBIC IsI OOBSICHCHHUS HAOJIOMACMBIX IPOIIECCOB M SBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4E€OHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATypoO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBAMU HH(GOPMALIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U pEaIbHOM KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
VHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOM po(eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B PO(ECCHOHATBHO Cpene;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsIX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOJHON CPEOH, I IOBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUsl TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLMAJILHON ITPAKTHKE.

METAINIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaIMETHBIX pE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JIPYTOeE.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yueOHbIE NeicTBUs (TT03HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOphIE oOOecmeuynBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATUM (BBIACISTH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB W XUMHYECCKUX PEAKIIHA,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
MeTanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIECININ, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢Gopmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUM — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, ¢ YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKU U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIINM,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJICTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETCHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMd W IPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(MOPMAITHIO;



YMEHHE MPUMEHSATh PA3IUYHbIE METOJbI U 3aIpPOChl MPHU MOUCKE U O0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCMOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJId) IOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS MPEJI0KEHHOM 3aauH;

YMEHUSL  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  IO3HABATEJIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOro OMNbITa,
1abopaTopHOI pabOTHI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPM  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3(PpPpeKTUBHBIE CIIOCOOBI peleHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJbTaTa 3asBICHHON 1I€JIM, YMEHUE
HCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmnpeAMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW deaeparbHOl padodeil MporpaMMoHu,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mactT «XUMHS», BHIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaIlUsX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPHUIATECIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHYECKasi peakius, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIoKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON Ah(EKT peakiumy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOuTalb, PaaAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAacCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUIH;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIMII;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAeIEHHOMY KJAacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBaThb cMbIci Ilepuoanueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX ToJioxkeHusi B llepuonuueckoil cucreme,
3aKOHOB COXPAaHEHHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TMOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux diaemeHnToB J[. U
MeHnneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJISKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX NPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEI[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJeMeHTa 1o ¢opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHUEe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

ClIeIoBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIoll U
7abopaTopHbIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHUus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUMSMHU 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MaCCOBOM JI0JI€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYCH U KUCIOT C MIOMOIIBIO HHIUKATOPOB
(Jrakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nmnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. ITonstue 6 bubnuoreka [JOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnmnorexka HOK
' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 | 1 bubmuorexa [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE PC€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c










IHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Ne KoauyecTBO 9acoB 1 JIeKTPOHHbIE
ara
KonTpoa paxkTuye nupposbie
Tema ypoka Bce usyue
n/ bHbBIE CKHe st 00pa3oBaTeIbHbI
ro
n padoThbI padoThbI e pecypchl
[Ipeamer xumumu.
bu6mmoreka [IOK
Ponp xumMuu B
1 S 1 04.09 https://m.edsoo.ru/ff
' 0d210c¢
Tena u BemecTBa
[TonsiTue o bubmuorexa [JOK
2 METO/Iax MTO3HAHUS 1 11.09 https://m.edsoo.ru/ff
B XUMHH 0d227¢
[IpakTnueckas
pabora Ne 1
«[IpaBuna paboTbI
bubmuorexa [JOK
B JIa0OPaTOpUU U
3 . 1 https://m.edsoo.ru/ff
PUEMBI 0d23de
oOparieHus ¢
J1a00paTOPHBIM
000pyIOBaHUEM
YucTeie BelecTBa
u cmecu. CriocoObl bubmorexa [TOK
4 - ;11/151 1 18.09 https://m.edsoo.ru/ff
pasiere 0d26ca
cMeceit
[TpakTnueckas
pabota Ne 2
«Pa3znenenue bu6mmoreka [IOK
5 cMmecei (Ha 1 25.09 https://m.edsoo.ru/ff
MIPUMEPE OUYUCTKHU 0d28c8
[IOBapEHHOMN
COJIN)»
ATOMEL 1 bubmuorexa [JOK
6 MOTCKVITEL 1 https://m.edsoo.ru/ff
Heryn 0d2a6c
XuMHYecKue
3JIEMEHTHL. SHAKHU Bubnuoreka HOK
7 (cUMBOJIBI) 1 https://m.edsoo.ru/ff
XUMHUYECKUX 0d2be8
3JIEMEHTOB
8 [IpocTeie 1 bubmuotexa [JOK




CJIOXKHBIE https://m.edsoo.ru/ff
BEIIICCTBA 0d2a6¢
ATtomHO- bubmuorexa [JOK
9 MOJIEKYJIIPHOE https://m.edsoo.ru/ff
YUYEHHE 0d2d50
3akoH
ITOCTOSIHCTBA
COCTaBa BEIIECTB.
XumMuueckas bubmuorexa [JOK
10 dbopmya. https://m.edsoo.ru/ff
BanxentHocTh 0d2eae
aTOMOB
XUMHYECKUX
3JIEMEHTOB
OtHocHTENbHAS
aTOMHas Macca. Bubnuoreka LHOK
11 OrtHocuTenbHas https://m.edsoo.ru/ff
MOJIEKYJIIpHAs 0d323c¢
Macca
MaccoBas 1054
CHMIIECKOLO bubmuoreka [JOK
12 S OMCHTA B https://m.edsoo.ru/ff
0d350c
COCAMHCHHH
KomuuectBo bu6mmoreka [JOK
13 BenrecTnsa. MoJb. https://m.edsoo.ru/ff
Monsipaast Macca 045230
dusnueckue u
XAMUYECKHE bu6mmoreka [JOK
14 SIBIICHHSL. https://m.edsoo.ru/ff
Xumudaeckas 0d37fa
peaxius
[Ipu3naku n
YCJIOBHS bubnmnorexa [JOK
15 MPOTEKAHUS https://m.edsoo.ru/ff
XUMHYECKHUX 0d3al6
peakuuii
3aKOH COXpaHEHUS
MacChI BEIICCTB. bubnmorexa LIOK
16 HMITeCKIe https://m.edsoo.ru/ff
0d3b88
YpaBHCHHS
bu6mmoreka [JOK
17 Berameneris https://m.edsoo.ru/ff
KOJINYECTBA,

0d5708




MaccCHl BEIIECTBA
110 YpaBHEHUSIM
XAMHUYECKHUX
peakuuii

18

19

20

21

Knaccudpukanus
XAMHYECKHAX
peakuuii
(coenuHeHus,
pasoKeHUS,
3aMelleHHs,
oOMeHa)

M. B. JlomonocoB
— Y4EHBIH-
SHIIMKIOIEINCT.
O06006111eH1E U
CHCTEMAaTHU3alHs
3HAHUH

KonTponbhas
pabora Nel mo
teMe «BemecTBa u
XUMHUYCCKHE
peaKIm

Bo3nyx — cmech
rasoB. CocraB
BO3/yXa.
Kucnopon —
JJIEMEHT U
MpoCcTOe
BemiecTBo. O30H

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d3f34

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d448e

22

23

dusznyeckue u
XUMHAYECKHE
CBOICTBA
KHCJIOpO/Ia
(peakuuu
OKHCJICHMS,
TOpPEHHUE).
[TousTue 00
OKCHJIaxX

CriocoOsI
MOJTyYeHHU s
KHUCJIOpOJa B
nabopaTopuu u
POMBIIIIEHHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d4614

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0d497a




. [Ipumenenune
KHCJIOpOJia

TemnoBoit a3 ekt
XUMHYECKON
peaKiuu, MoHATHE

0 bu6mmoreka [IOK
24 TEPMOXUMHUYECKO https://m.edsoo.ru/ff
M YpaBHEHUH, 0d4790
9K30- U
SHJOTEPMHUUYCCKHUX
peaKuusx
TommuBo (He(TS,
yroJib U METaH).
bu6mmoreka [IOK
3arpsi3HeHue
25 5 https://m.edsoo.ru/ff
BO3/IyXa, CIIOCOOBI 0ddeda
ero
MIPEIOTBPALICHUS
[Ipaktrueckas
pabota Ne 3 o
teMe «llonyyenune bubnnorexa [JOK
26 U coOupaHue https://m.edsoo.ru/ff
KHCIIOpO/Ia, 0d4ae2
H3y4YEHUE ero
CBOMCTB»
Bomopon —
3JIEMEHT U
bu6mmoreka [JOK
MpocToe
27 https://m.edsoo.ru/ff
BEIIIECTBO. 0d4ddo
Haxoxpaenue B
IpUpoIe
dusnveckue u
XUMHUYCCKHE
. bu6mmoreka [JOK
CBOICTBa
28 https://m.edsoo.ru/ff
BOJIOpO/IA. 0d4ddo
IIpumeHeHue
BOJOpOAA
bu6mmorexa [IOK
ITonsitue o
29 https://m.edsoo.ru/ff
KHCJIOTaX M COJISIX 0d50d2
CriocoObl
bubmuorexa [JOK
TTOJTYYCHUS
30 https://m.edsoo.ru/ff
BOJIOpOa B

naboparopuu

0d4ddo




[IpakTnueckas
pabota Ne 4 o
teme «llonyyenue

bubmuoreka [JOK

31 1 coOupaHue https://m.edsoo.ru/ff
BOJIOpO/a, 0d4f42
W3YYCHHE €ro
CBOICTBY
Mounsipabiii 00BEM bubmmoreka [JOK
32 razoB. 3aKOH https://m.edsoo.ru/ff
ABorazipo 0d542e
Brruucienus
00BEMa,
KOJINYECTBA
bu6mmoreka [IOK
BelecTBa rasa o
33 https://m.edsoo.ru/ff
€ro U3BECTHOMY 0d5520
KOJIMYECTBY E—
BELIECTBA WIH
00BEMY
Brraucinenus
00BEMOB T'a30B 110
YpaBHEHHUIO bubnuoreka [IOK
34 peakuuu Ha https://m.edsoo.ru/ff
OCHOBEC 3aKOHa 0d5708
00BEMHBIX
OTHOIIIEHUH ra30B
dusnueckue u bu6mmoreka [JOK
35 XUMHUYECKHE https://m.edsoo.ru/ff
CBOICTBAa BOJBI 0d587a
CocTtaB
. bubnuotexa [JOK
OCHOBAHUIA.
36 - 5 https://m.edsoo.ru/ff
OHSATHE O 0d59e2
WHKATOpaxX
Bona xak
pPacTBOPUTEIb.
Hacremnennsie u
bubmuorexa [JOK
HEHACKIILIEHHBIE
37 https://m.edsoo.ru/ff
PacTBOPBI. 0d5b40
MaccoBas gois
BEILECTBA B
pacTBope
[IpakTuueckas bubnuorexa [IOK
38 paborta Ne 5 mo https://m.edsoo.ru/ff

TEMC

0d5eba




«IIpurorosnenue
pacTBOpOB ¢

OnpeaeIEHHOMN
MAacCOBOH JoJIeH
PpacTBOPEHHOTO
BEIIIECTBAY
KonTposbnas
bubmuoreka [JOK
pabota Ne2 mo

39 K https://m.edsoo.ru/ff
teme «Kucmopos. 0d6342
Bonopoa. Boga»

OKcHuIBI: COCTaB, bubnuorexa [JOK

40 Kiaccudukanms, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
[Tonyuenue u
XUMHYECKHUE
CBOMCTBa bu6mmoreka [IOK

41 KHUCJIOTHBIX, https://m.edsoo.ru/ff
OCHOBHBIX U 0d664e
aM(pOTEpPHBIX
OKCHJIOB
OcHoBaHus:

bu6mmoreka [IOK
COCTaB,

42 https://m.edsoo.ru/ff
Kiaccuukanms, 0d67ca
HOMEHKJIaTypa
[Tonyuenue u

bu6mmoreka [JOK
XUMHYECKUE

43 . https://m.edsoo.ru/ff
CBOMCTBA ) 0d67ca
OCHOBaHHI -

Kucnotsr: cocras, bu6mmoreka [JOK

44 KJ1acCupUKaus, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
[Tonyuenue u bubnuoreka [IOK

45 XHUMHUYCCKHE https://m.edsoo.ru/ff
CBOICTBA KHUCJIOT Odfee2
Conu (cpennue):

HOMEHKJIATypa,
bubmuorexa [JOK
CIIOCOOBI

46 https://m.edsoo.ru/0
MOJIy4YEHUS, 0ad9474
XAMHYECKHE
CBOMCTBa

bu6mmoreka [JOK
IIpaxTrueckas

47 https://m.edsoo.ru/0

pabota Ne 6.

0ad9b7c




Pemenue
AKCIEPUMEHTAIbH
BIX 3a/a4 I10 TEME
«OcHOBHEIE
KJ1aCChI
HEOPraHUYeCKUX
COCIUHCHUI

T'enetnyeckas
CBSI3b MEXKIY

bubmuoreka [JOK

48 KJaccamu https://m.edsoo.ru/0
HEOpPraHuYeCKux 0ad9a50
COEJIMHEHU
O0600mmenue u bu6mmoreka [IOK

49 CHCTEeMaTH3aIus https://m.edsoo.ru/0
3HAHUH 0ad9cb2
KoHntposbnas
pabota Ne3 o
teme "OCHOBHBIC bubmorexa HOK

50 AL https://m.edsoo.ru/0

Oad9ela
HEOPTraHUYECKHUX
coeqrHeHnn"
[TepBbie mOMBITKH
KJIacCU(PUKALNH
XUMHYECKUX bu6mmoreka [IOK

51 3JIEMEHTOB. https://m.edsoo.ru/0
IMousaTue o Oad9ffa
TPYIIax CXOTHBIX
3JIEMEHTOB
[Tepuoanueckuit
3aKOH U
[lepuoanueckas bubnuorexa [IOK

52 cucTeMa https://m.edsoo.ru/0
XUMHYECKHUX Oada52c
anemenTtoB Jl. U.

MenneneeBa
[lepuonsl, bubnuoreka [IOK

53 TPYIIIBL, https://m.edsoo.ru/0
MOArPYMIIbI Oada52c
CrpoeHune aTOMOB. bubnnoreka [JOK

54 CocTtaB aTOMHBIX https://m.edsoo.ru/0
saep. M3oTonsl 0ada342

55 Crpoenue bubnuotexa [JOK

QJICKTPOHHBIX

https://m.edsoo.ru/0




000J104€K aTOMOB
9JIEMEHTOB
[Tepuonuueckoit
cuctemsl /1. H.
Meunneneena
XapakTepucTuka
XHMHYECKOT'O
9JIEMEHTA 110 €ro

Oadabbc

bubmuoreka [JOK

56 MOJIOYKEHHIO B https://m.edsoo.ru/0
[Tepuonuueckoit 0ada824
cucteme /1. W.
MenaeneeBa
3HaueHue
[Tepuoanueckoro
3aKOHa A
bu6mmoreka [IOK
pa3BHUTHUS HAYKH H
57 npaxtyxu, 11, U https://m.edsoo.ru/0
p ol 0ada96e
MenpaeneeB —
y4EHBIN, IEAaror
U TpaKJIaHUH
OneKTpooTpHULIaTe
pooTP bubmuorexa [JOK
JIBHOCTH aTOMOB
58 - https://m.edsoo.ru/0
Oadaab8
DIIEMEHTOB
Vonnas bubmuorexa [JOK
59 CUIMICCKAS CBAAE https://m.edsoo.ru/0
ec B3 Oadac34
KoBanenTtHas bu6mmoreka [IOK
60 HoJIIpHast https://m.edsoo.ru/0
XHUMHUYECKas CBSI3b Oadaab8
KoBanenTHas bu6mmoreka [JOK
61 HETOJISApHAs https://m.edsoo.ru/0
XUMHYECKas CBA3b Oadaab9
bu6mmoreka [IOK
CremneHb
62 I https://m.edsoo.ru/0
orucie Oadae28
OxucnurensHo- bubnmoreka [IOK
63 BOCCTAHOBUTEIBH https://m.edsoo.ru/0
bI€ peaKUuu 0adb076
bubmuorexa [JOK
OxucIuTex U
64 BOCCTAHOBHTCNI https://m.edsoo.ru/0
. 0adb076
65 KonTponsHas bubnuorexa [IOK




pabota Ne4 mo https://m.edsoo.ru/0
Teme «CTpoeHHe 0adb486
aToma.
Xumuueckas
CBS3b»
Pe3epBHEI YpOK.
P P bubmuorexa [JOK
O06001IeHNEe 1
66 . 1 https://m.eds00.ru/0
CHUCT l\faTI/IBaHI/Iﬂ 0adb33c
3HAHUN
Pe3epBHEI YpOK.
P P bu6mmoreka [IOK
O06006111EHE U
67 . 1 https://m.eds00.ru/0
CHUCT l\faTI/IBaHI/Iﬂ 0ad9ch?
3HAHUN
Pe3epBHEI YPOK.
P P bubmuorexa [JOK
O06006111eHE U
68 1 https://m.edsoo.ru/ff
CI/ICTel\faTI/ISaIII/ISI 0d61c6
3HAHUN
OBIIEE
KOJIMYECTBO 68
YACOB I1IO

[NPOTPAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 290930343710282493392205396682444359568355846774
Bnageney CTapukosa Onbra BaneHTuHoBHa

OedcTevTened C 07.09.2023 no 06.09.2024



http://www.tcpdf.org

		2024-02-08T19:44:38+0500




