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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4deHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep>KaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO COICpIKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TiI00albHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI IMYHOCTH, €€ 00IIeH 1 PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CrocoOCTBYEeT (OPMHPOBAHUIO I[EHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  MeJaroru4ecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XUMHUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABJIAIOIIECH HAYYHOM KapTUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Knacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amava y4eOHOrO mpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMBI XHMHYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH M PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUE MPUOOPENTU TaAKUE LI, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHHSI HA CHCTEMaTHYECKOE MPUOOILIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUM, TPUMEHSATh HMX MPU pPEUIeHUH MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSI LEHHOCTM XUMHUYECKUX 3HAHMM i1 BBIPAOOTKM SKOJOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOILEYEIOBEUYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeZIeN0), B 9 kiacce — 68 yacoB (2 yaca B HE/IEIIO).

[IpomesxyTounas arrecrauus B popmarte BITP



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pEeaKIui (COeTUHEHNs, Pa3I0KEHUs, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKux CBOMCTB O00pa3loOB HEOPraHMYECKUX BEUIECTB, HAOJIOJECHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX pEeaKIHil (pasiioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOI0 3 eKTa, pazpyluieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kak pactBoputesib. PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECIICHUE CONEPKaHUSI KUCIOPOAa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



UCCJIEIOBaHNE O0pa3l0oB HEOPTraHWYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOTO METajlla JPYTMM W3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnsl. Onexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHHUs paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWHW XWMHH B § Kiacce
OCYIICCTBJISICTCS. 4Yepe3 MCIOIb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK ¥ TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJIST OTACTBHBIX MPEAMETOB
CCTECTBEHHO-HAYYHOTO ITUKJIA.

OO61mue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAay4YHBIM (pakT, THmores3a, Teopusl,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOICNTb, SIBICHHE.

®dusnka: MaTepus, aToM, O3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIBI, PAJHMOAKTUBHOCTH, MOJICKYJa, SJICKTPUYSCKHHA 3apsj, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, ra3, (GU3UYCCKUC BEIIMYUHBI, SIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadms: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBIC IOPOJIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.

9 KIIACC

BeimecTBo U XuMHYecKasi peakuus

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kaiuus, KalbUusi M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTAJUIMYECKUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMUYeCcKUX peakluil Mo pa3InyHbIM NpU3HaKaM (110 YUCITy
¥ COCTaBy YYAacCTBYIOLIMX B pEaKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkTy, 1o
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonstre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HAa CKOPOCTh XMMHYECKOW PEaKUUU U II0JOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBineHue  ypaBHEHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMHN. DIEKTPOJIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpalllCHHbIE HWOHHBIE YypaBHEHUs peakiui. CBoOIICTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMM KHCIOT, WLIEI0YEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJjacca KHUCIOT W chenuduyeckne). XHUMHUUYECKHE pPEaKIny,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cynabdaTr-uoH. Haxoxaenue ceppl U €€ coequHEHH B mpupoae. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIEC CTENEHU OKHCIIEHUA. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3UYECKUE U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arps3HEHHE BO3AyXa, HOuBbl U BonoémoB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriiepojaa, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa ¥ €€ coM, uX (PU3NIEeCKUe U XMMHUYCCKHE CBONCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTHUJIEH, 3TAHOJI, TJINLIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OeNkax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcunie kpemaus (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeIbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BHUAECOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHHUE XUMHUYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (ocPOpHBIX ya0OpeHui, moaydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BAaHUE BUJICOMATEPHUAIIOB), U3y4YeHUE MozeIen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJibl 1 MX COEIMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY U MPOMBIIIIJIEHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABl HaTpus W Kanusa. [IpuMeHeHne 1IenoYHbIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kaiblus. BaxHelmve coequHEeHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMK HA MOHBI: MarHus, KIbIHS, aJIOMHUHUS, [UHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3aJ71a4d M0 TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAroUEH cpeapl (MpeaenbHasl IO0MyCTUMAst
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHUs JOCTHUTAIOTCS B X0J¢ OOYYCHHS XHMHUU B CIAMHCTBE YYCOHOW M
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATEeIbCKOM,  TBOPYECKOM W JAPYruX  BHAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIPOILIECCE OTOM Yy4eOHOW EeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEILHOM paboThl C y4eOHBIMM TEKCTaMM, CIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTH K  CcaMOOOpa30BaHUIO, MPOEKTHOW U  MCCIIENOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HAIIPaBICHHOCTH M YpOBHS OOy4eHHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HMU, OCO3HAHUE MOCJIEICTBUHA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS aJIKOr0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, TOHUMAHUE [IEHHOCTH 310POBOTrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOIEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJIeM M MyTell UX pEellIeHUs MOCPEICTBOM METOJ0B XHUMUHU,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHBbIE MOHATHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHBIC yIeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/ACIBbHBIX ()aKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE pacCyXJeHus (MHIYKTUBHBIC, ACTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI D3JIEMEHTAa), XHUMHYecKas GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUS TUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUIS BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUS UHpopMauu 1
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON J1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTaX; JeJIaTh IPE3EHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHON paOOThI U APYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW IIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYaIOIMMKCS HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kjacce nmpeMeTHbIEC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUYECKasl peakius, KjacCcupuKalus peakiuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BATh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIACCy COEIMHEHHH 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mnojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbeie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAapa, 00IIee YUCIO IEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TNPEBpAICHUA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIUN MBICTUTEIIBHON JEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CJICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJICITUPOBAHHUE, SKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TMOJIYYECHHIO W COOUpPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(yrakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHHUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAsT IUCCOLMALMSA, PEaKUUH HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJIGHTHOCTD U CTEIIEHb OKUCICHUSI XUMUYECKHUX SJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA M0 XUMHYECKOM (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo (opmy Ileproguyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEHUPUIECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIMI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCJIMHEHWsI, MACCOBYIO JIOJIO BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OTBITOB IO TOJYYEHHUIO H COOMPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM diekTpoHHbIe (LM (POBbLIE)
Kourpoubnbl | IIpakTHyecku
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
e padoThbl e padoThbI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U MIPAKTUYECCKOU 7 2 bubmmorexa [JOK
' P https://m.edsoo.ru/7f41837c
NESTENIbHOCTH YeIOBeKa
bubmnoreka IIOK
1.2 B 25 1
CHIECTRA 1 XIMUHECKHE pearitan https://m.edsoo.ru/7f41837c
Hroro o pasneny 32
Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
91 Bo3zayx. Kucnopon. ITonsitue 00 8 bubmuorexa [IOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
Bonopon.Ilonstue o kucnorax u bubmuoreka [JOK
2.2 14 1
COJISIX https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bu6muoreka [JOK
2.3 12 1 1
OCHOBaHHMSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 20 1 bubnmnoreka [JOK
' COeIMHEHU N https://m.edsoo.ru/7f41837c
Hroro no paszneny 54

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummuueckux 3jaemMeHToB [I. M. MengeneeBa. CTpoeHue aToMOB.

Xumuuyeckasi cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1

[Tepuonnueckuii 3aK0H U

10

bubanoreka LJOK



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

[Tepuonnueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma

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

Xumudeckas cBa3b. OKUCIUTEILHO- bubnunorexa LIOK
3.2 6

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

bubnunorexa LIOK
Hroro no pasneny 16 https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 bubnmorexa HOK
p p https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 100

I[TPOT'PAMME



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

9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne i/ P Kontpoasn | IlpakTuyeck p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
ble padoThI e padoThbl
pecypcsl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKAs AUCCOLIUALIHS. 8 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO6mrast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubnuoteka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L€P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO61mas xapakTepruCcTHKa XUMUYECKUX
2.3 aneMeHTOB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa [JOK
' PYIHBL ’ P https://m.eds00.ru/7f41a636
COCITUHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKUX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmoreia HOK
' . PYHIIRL poa https://m.edso0o.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS



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

Htoro mo pazneny 25
Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST
. bu6mmoreka [IOK
3.1 Obmue cBoicTsa MeTaIOB 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxueiinime MeTayuibl 1 UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pasznen 4. Xumus u oxkpyxamomas cpeaa
4.1 BentectBa 1 Marepualibl B KA3HU YEJIOBEKA 3 bubmiorexa IJOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PeszepBHOE BpeMst 3 bubmmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Jara
Ne Kontpoa | Ilpakruue uudposbie
Tema ypoka HU3Yy4YeH
n/n Bcero bLHBIE CKHe oOpa3oBaTe/ibHbIE
us
padoThI padoThI pecypchbl
1 [Ipeamer xumun. Ponp XUMUU B KU3HA 1 04.09.2024 bubmnoreka IIOK
yeJioBeka. Tesa U BellecTna o https://m.edsoo.ru/ff0d210c
5 ITonsgaTue o MeToIax MO3HAHUSA B XUMUH. 1 05.00.2024 bubmnoreka IIOK
Bxo1HO# KOHTPOJIb o https://m.edsoo.ru/ff0d227e
IMpakTuueckas padora Ne 1 «IIpaBuiia paboTsI
3 B ia6o aTro I/II/IpI/I puéMsI 00 Ell)HIeHI/ISIIZ 1 1 o000 Bubmaorexa IIOK
patop P p 09.09.2024 https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM 9.
YucTteie BemecTBa U cMecH. CrocoObl bu6nuorexa [IOK
4 y 1 11.09.2024
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
YucTele BemecTBa U cMecH. CIIoCOOBI bubmmorexa [JOK
5 . 1 12.09.2024
paszzeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nencuue
P N P . 13.09.2024 bubmmorexa [JOK
6 cMmeceil (Ha mpuMepe OYHCTKH MOBapEHHON 1 1
16.09.2024 https://m.edsoo.ru/ff0d28c8
COIIN)» .09.
bu6nuorexa [IOK
7 ATOMBI 1 MOJIEKYJIBI 1 18.09.2024
y https://m.edsoo.ru/ff0d2a6¢
XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) bubmuoreka [{OK
8 1 19.09.2024
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 20.09.2024 bubnuotexa [JOK

XUMHUYCCKUX 3JICMCHTOB

23.09.2024

https://m.edsoo.ru/ff0d2be8



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

but6mmoreka [IOK

10 [IpocThie U COKHBIE BENIECTBA 25.09.2024
P B https://m.edsoo.ru/ff0d2a6c
11 IIpocThle u cnoXHBIE BELIECTBA 26.09.2024 Bubmmorera [IOK
P - o https://m.edsoo.ru/ff0d2a6c
12 ATOMHO-MOJIEKYJISIPHOE YUEHUE e bubmmorexa LIOK
30.09.2024 https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEIIIECTB.
13 Xumudeckasi popmyiia. BaneHTHOCTh aTOMOB 02.10.2024 Bubmmorera [IOK
pMyIa. o https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX AJIEMEHTOB
3aK0H MOCTOSIHCTBA COCTaBa BEILIECTB.
14 Xumudeckasi popmyiia. BaneHTHOCTh aTOMOB 03.10.2024 bubmmorexa LOK
pMyIa. o https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX AJIEMEHTOB
15 OTHOcHTENbHAS aTOMHAs Macca. 04.10.2024 bu6mmoteka IIOK
OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca 07.10.2024 https://m.edsoo.ru/ff0d323c
MaccoBast 10151 XUMAYECKOTr0 3JIEMEHTA B but6mmoreka [IOK
16 09.10.2024
COEIMHEHUU https://m.edso0.ru/ff0d350c
Konnuecto BemectBa. Monb. Mosnsipaast bubnuotexa [JOK
17 10.10.2024
Mmacca https://m.edsoo.ru/ff0d350c
18 KonuuectBo BemectBa. Mosnbs. MonspHas 11.10.2024 bubnmnoreka [JOK
macca 14.10.2024 https://m.edso0.ru/ff0d350c
duznyeckrue 1 XUMUYECKHE SBICHUS. bubmuorexa [IOK
19 16.10.2024
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
KonTtponbHas padora. [Ipuznaku u ycaoBus bubmuoreka [IOK
20 B 17.10.2024
MPOTEKAHUSA XUMUUECKUX PEaKIUI https://m.edsoo.ru/ff0d3al6
)1 3aK0H COXpaHEHUsI MacChl BEIIECTB. 18.10.2024 bubnuotexa [JOK

XHWMHUYECKUE YPABHEHHS

21.10.2024

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

22 3aKOH COXpaHEHHs MAacChl BEILIECTB. 23.10.2024
23 XUMHUYECKUE YpaBHEHUS 24.10.2024 bubmmorexa [JOK
P - https://m.eds00.ru/ff0d3b88
Brprunciienust KoJim4uecTBa, MacChl BEIMIECTBA 110 25.10.2024 bu6 OK
24 > 111 nonmoteka L
YpPaBHEHUSIM XUMHUYECKUX PEaKIUN 06.11.2024 https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHIECKUX peakinuii
25 (coez[HHq;HHﬂ pas3ioXeHus Sal\r/I)eHleHI/Iﬂ i bubmorexa HOK
obMera) 07.11.2024 https://m.edsoo.ru/ff0d3f34
Krnaccudukanus XHMHYECKUX peakinii
26 (COGI[I/IHqﬁ):HI/ISI pa3IoKEHUS 3a1\IZemeHHa oL bubmmorexa [IOK
obMera) 11.11.2024 https://m.edsoo.ru/ff0d3b88
M. B. JIoMOHOCOB — y4€HBIii-
v 08.11.2024 bubmuorexa [JOK
27 sHIMKIoneaucT. O600IIeHHE U
B https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3ALUs 3HAHUM 13.11.2024
98 O06o6mienue 1o Teme «BerecTa u 13.11.2024 bu6mmoreka [JOK
XUMHUYECKUE PEAKIIUNY 14.11.2024 https://m.edsoo.ru/ff0d4290
29 Boznyx — cmech razos. Cocras Bo3yxa B Bubnmorexa [IOK
18.11.2024 https://m.edsoo.ru/ff0d448e
30 Kuciopox — a1eMeHT 1 MpOoCTOE BEIIECTBO. 15.11.2024 bubnuoreka [JOK
O30H 20 11.2024 https://m.edsoo.ru/ff0d3b88
OuznyecKkue 1 XUMUIECKHE CBONCTBA
31 KHCTIOpo/ia (peakiuy OKUCIICHUS, TOPCHHE) L bubmorexa HOK
P P > TOP ' https://m.edso00.ru/ff0d4614
[ToHsTHE 06 OKCHIAX 21.11.2024
3 CrniocoObl noTy4eHus KUCI0po/ia B 21.11.2024 bu6muoreka [JOK
1ab0paTOPUN U TPOMBIIIIICHHOCTH. 25 11.2024 https://m.edsoo.ru/ff0d497a
22.11.2024
33 [TpumeHeHne Kucaopoia bubmmoreka [JOK



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

27.11.2024

https://m.edsoo.ru/ff0d3b88

TennoBoii 3 PeKkT XUMUIECKON peaKInu,

34 MOHATHE O TEPMOXUMHYECKOM YPaBHEHUHU e bubmmorexa [IOK
5K30- H SHI0TEPMHECKIX PEAKIIAX 98112024 https://m.edsoo.ru/ff0d4790
28.11.2024
bubnuorexa [JOK
35 TommuBo (He(Th, Yroiabh U METaH). 1
02.12.2024 https://m.edsoo.ru/ff0d4c4a
36 3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €T0 29.11.2024 bu6muoreka [IOK
MPEAOTBPALIEHUS 04.12.2024 https://m.edsoo.ru/ff0d3b88
ITpaktuyeckas pabora Ne 3 1o Teme 04122024 | pu6ouorera TTIOK
37 «[lony4yenue u coOupanue KHCIOpoaa, _
H3yHelHe ero CBOFCTEY 05.12.2024 https://m.edsoo.ru/ff0d4ae2
38 Boaoposi — sneMeHT 1 mpocToe BEIMIECTRO. 05.12.2024 bu6nunoreka [IOK
Haxoxnenue B mpupoie 09.12.2024 https://m.edsoo.ru/ff0d4dd0
39 ®Ou3nyecKue U XUMUYECKHE CBOMCTBA 06.12.2024 bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopona 11.12.2024 https://m.edsoo.ru/ff0d4ddo
11.12.2024 but6mmoreka [IOK
40 [ToHsiTHE O KHCIIOTaX U COJISIX.
12.12.2024 https://m.edsoo.ru/ff0d50d2
41 Crioco0bI ostyyeHust BOA0poia B 12.12.2024 bubmuoreka [JOK
naboparopuu 16.12.2024 https://m.edsoo.ru/ff0d3b88
13.12.2024
but6mmoreka [IOK
42 PyGexxHast KOHTpOsIbHas paboTa . 1
18.12.2024 https://m.edsoo.ru/ff0d4ddo
[Ipaktuyeckas padora Ne 4 mo Teme 18.12.2024 BuGmmorexa LIOK
43 «[Tomyuenue u cobupanue BoJ10poJa, ]
H3yHeHHe €ro CBOTCTE 19.12.2024 https://m.edsoo.ru/ff0d4f42
m MossipHiii 0GbEM rasos 19.12.2024 bu6nunorexa LIOK

https://m.edsoo.ru/ff0d542e
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23.12.2024

45 3akoH ABorazpo e bubmmorexa [IOK
9512 2024 https://m.edsoo.ru/ff0d542e
Breruucienns o0b€Ma, KOJIUYECTBA BEIISCTBA
46 rasa o ero u3BECTHOMY KOJUYECTBY e bubmmorexa [JOK
N https://m.edsoo.ru/ff0d55a0
BEILECTBA UITH 00BEMY 26.12.2024
Brrunciienus 00bEMa, KOJIMUECTBa BEIeCTBA
47 ra3a 1o ero u3BeCTHOMY KOJIHUYECTBY . bubmmorexa [JOK
. https://m.edsoo.ru/ff0d3b88
BEILECTBA MU 00BEMY 13.01.2025
BoruucieHus 00bEMOB ra30B 110 YPaBHEHHIO
48 peaknuu Ha OCHOBE 3aKOHA O6’bél\y/II;II)IX Az bubmorexa HOK
. https://m.edsoo.ru/ff0d5708
OTHOIIEHHU}! ra30B 15.01.2025
BoruucieHus 00bEMOB ra30B 110 YPaBHEHHIO
"yp 15.01.2025 bu6mmoteka IIOK
49 peaKIy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/Ff0d3b88
OTHOUIECHUI ra30B 16.01.2025 T '
N 16.01.2025 but6mmoreka [IOK
50 ®dusndeckue 1 XUMHYECKUE CBOMCTBA BOBI httos://m.ed 1#0d587
20.01.2025 ps://m.eds00.ru a
N 17.01.2025 but6mmoreka [IOK
51 CocraB ocHoBanwuii. [TonsTHe 00 HHIUKAaTOpaX hitos://m.ed /005962
22 01.2025 ps://m.eds00.ru e
Bona xak pactBoputenb. HachleHHbIC 1
52 HeHacmmepHHHe Il;)aCTBOpI)I MaccoBas 101 . bubmorexa LOK
’ https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PACTBOPE 23.01.2025
23012025 | pu6nmorexa IIOK
53 MaccoBas 07151 BEIIeCTBa B pacTBOpE httos://m.edsoo ru/f0d3b88
27 01.2025 ps://m.eds00.ru
[TpakTrueckas padota Ne 5 o Teme
54 <<§pnr0TOBneHIIze PacTBOPOB C OMpPEaeIEHHOM OV bubmorexa HOK
99.01.2025 https://m.edsoo.ru/ff0d5eba

MacCoOBOM gojen paCTBOpéHHOTO BCIICCTBa»
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O6o6mmenue mo teme «Kucnopon. Bomopon.

29.01.2025

but6mmoreka [IOK

55
Bonga» 30.01.2025 https://m.edsoo.ru/ff0d6342
56 Oxkcuppl: cocTaB, KiacCU(UKAIINS, 30.01.2025 but6mmoreka [IOK
HOMEHKJIaTypa 03.02.2025 https://m.edsoo.ru/ff0d664e
57 OKcuapl: cOCTaB, KiIaccudUKaIus, 31.01.2025 but6mmoreka [IOK
HOMEHKJIaTypa 05.02.2025 https://m.edsoo.ru/ff0d3b88
ITony4yeHnue u XUMUYECKUE CBOMCTBA 05.02.2025 Bumorexa LIOK
58 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
06.02.2025 https://m.edsoo.ru/ff0d664e
OKCHJIOB Ve
ITonmy4yeHnue u XUMUYECKUE CBOMCTBA 06.02.2025 BuGmorexa LIOK
59 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
10.02.2025 https://m.edsoo.ru/ff0d3b88
OKCHIOB .02,
€0 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, 07.02.2025 bubmnoreka IIOK
HOMEHKJIaTypa 12.02.2025 https://m.edsoo.ru/ff0d67ca
61 OcHOBaHMs: cOCTaB, KIacCUpUKAIIMS, 12.02.2025 bubmuoreka [JOK
HOMEHKJIaTypa 13.02.2025 https://m.edso0o.ru/ff0d3b88
6 ITony4yeHue u XUMUYECKUE CBOMCTBA 13.02.2025 bubmuoreka [JOK
OCHOBaHHM 17.02.2025 https://m.edsoo.ru/ff0d67ca
63 Kucnotsr: cocras, kiaccudukanms, 14.02.2025 bubanoreka LIOK
HOMEHKJIaTypa 19.02.2025 https://m.edsoo.ru/ff0dfee2
64 Kucnotsr: cocraB, kitaccudukanms, 19.02.2025 but6mmoreka [IOK
HOMEHKJIaTypa 20.02.2025 https://m.edso0o.ru/ff0d3b88
. 20.02.2025 bubmuoreka [{OK
65 [Tomy4yeHnue u XMUMHUYECKHE CBOMCTBA KUCIIOT

26.02.2025

https://m.edsoo.ru/ffOdfee2
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Conu (cpenHue): HOMEHKIATypa, CIIoCOObI

21.02.2025

but6mmoreka [IOK

66
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA 97 02.2025 https://m.edso0.ru/00ad9474
67 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI 26.02.2025 bu6muoreka [IOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA 03.03.2025 https://m.edsoo.ru/ff0d3b88
[Tpaktuyeckas padora Ne 6. Pemenue
63 AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME 21.02.2025 Bu6muoteka [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX 05.03.2025 https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
69 I'eneTnueckas CBsA3b MEXKIY KilacCaMHu 28.02.2025 bu6nuoreka [IOK
HEOPraHUYECKUX COECIUHEHUI 06.03.2025 https://m.edsoo.ru/00ad9a50
20 I'enernueckas cBsA3b MEXKIY KilacCaMHu 05.03.2025 bubnmnoreka [HOK
HEOPraHWYECKUX COCAMHEHUM 10.03.2025 https://m.edsoo.ru/ff0d3b88
06.03.2025
. bubnuorexa [JOK
71 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1o
12.03.2025 https://m.edso0.ru/00ad9ch2
. O606menue mo Teme "OCHOBHBIC KJIACChI 07.03.2025 bubmuorexa [JOK
HEOPraHUYECKUX COeAMHEHUI" 13.03.2025 https://m.edsoo.ru/00ad9ela
[TepBbIie MOMBITKY KiIacCUpUKAITTT 12.03.2025 BuGmiorexa LIOK
73 XUMUYECKUX AeMeHTOB. [loHsaTHe o rpymmax httos://m.ed 100adof
CXOJTHBIX HIIEMEHTOB 17.03.2025 ttps://m.edsoo.ru/00ad9ffa
[TepBbie MOMBITKY KIACCH(PUKAIIUU 13.03.2025 BuGmiorexa LIOK
74 XUMHYECKHX A1eMeHTOB. [IoHATHE O rpynnax httos://m.ed #0d3b
CXOJTHBIX HIICMEHTOB 19.03.2025 ttps://m.edsoo.ru/ff0d3b88
Ilepuoanueckuii 3akoH u [lepuonnueckas 14.03.2025 BuGmmorexa LIOK
75 cucTeMa XMMU4ecKkux anneMmenTtoB /1. U.
90.03.2025 https://m.edsoo.ru/00ada52c

Meunpeneena
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19.03.2025

76 Ilepuonsl, rpynmsl, HOATPYIIILL Bubmmorera [IOK
02.04.2025 https://m.edsoo.ru/00ada52c
77 IIepuonsl, rpynmnsl, HOATPYIIILI om0 Bubmmorera [IOK
03.04.2025 https://m.edsoo.ru/00ada52c
28 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. 21.03.2025 bubnuotexa [JOK
N3otonbl 07.04.2025 https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB 02.04.2025
. R bubmuorexa [IOK
79 snemeHToB Ilepnoauueckoi cucremsl 1. M. https://m.e dSO(])_[ru 100adabhe
CtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB 03.04.2025
. - bubnmnoreka [HOK
80 snemeHTOB Ilepuonuueckoit cuctemsr /1. 1. httos://m.e dSO(])_[ru /003088
Meneneena 10.04.2025 — *
XapaKTepHCTHKa XUMHUYCCKOTI'O 3JICMECHTA I10 04.04.2025
. _ bubnmnoreka [HOK
81 ero nosioxeHuro B llepuoguyeckoit cucreme hitps://m.e dso:)_[ru 100adag24
J. . Menneneena 14.04.2025 T '
3nauenue [lepuoanueckoro 3akoHa s 09.04.2025 Bub 1IOK
— noIMoTeKa
82 PasBHTH Haykit 1 npakiici. /1. 1. https://m.edsoo.ru/00ada96e
MeHnieneeB — YYEHBIH, IEJaror ¥ rpaxkIaHkiH 16.04.2025 T '
3nauenue [lepuoanueckoro 3akoHa s 10.04.2025 Bub 110K
— noIMoTeKa
83 PasBHTH KayKit i mpaktii. J1. 1. https://m.eds00.ru/ff0d3b88
MeHnieneeB — Y4EHBIH, IEJaror ¥ rpaxkIaHyiH 17.04.2025 T '
24 DJIEKTPOOTPULIATETLHOCTh aTOMOB 11.04.2025 bubnuotexa [JOK
XUMHYECKHUX 3JIEMEHTOB 91.04.2025 https://m.edsoo.ru/00adaab8
85 HonHast XuMuveckast CBsI3b 0L bubmmorexa [JOK
93.04.2025 https://m.edsoo.ru/00adac34
17.04.2025
86 HNonnas xumudeckas CBSI3b but6mmoreka [IOK
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24.04.2025 https://m.edsoo.ru/00adac34
18.04.2025 bubnuorexa [JOK

87 KoBasienTHas nossipHas XMMU4ECKas CBA3b httos-//m.ed /00adaabs
28.04.2025 ps://m.edsoo.ru/00adaa
23.04.2025 but6mmoreka [IOK

88 KoBanenTHast mossipHasi XUMU4eCKasi CBSI3b httos://m.ed 100adac3a
30.04.2025 ps://m.edso0.ru/00adac
24.04.2025 but6mmoreka [IOK

89 KoBaneHnTHas HenosasipHas XUMUYECKAs CBS3b httos://m.ed /00adaab9
05.05.2025 ps://m.edso0.ru/00adaa
25.04.2025 bubmuorexa [JOK

90 KoBaneHTHast HETTOJISIpHAS XUMAYECKas CBS3b hitos://m.ed 100adaabo
07.05.2025 ps://m.edso0.ru/00adaa

91 CreneHb OKUCIECHUS PO bubmmorexa [JOK
08.05.2025 https://m.edsoo.ru/00adae28

92 CreneHb OKUCIECHUS PR bubmmorexa [JOK
12.05.2025 https://m.edsoo.ru/00adae28
07.05.2025 but6mmoreka [IOK

93 OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU httos-//m.ed 100adb076
14.05.2025 ps://m.eds00.ru/00a
08.05.2025 but6mmoreka [IOK

94 OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU httos-//m.ed 100adb076
15.05.2025 ps://m.eds00.ru/00a
14.05.2025 bu6anoreka LIOK

95 OKUCIUTENN U BOCCTAHOBUTEIU httos-//m.ed 100adb076
19 05.2025 ps://m.eds00.ru/00a
15052025 | pu6nuorexa IIOK

96 OKHCIIHTENN U BOCCTAHOBUTEIH httos://m.ed 100adb486
21 05.2025 ps://m.edso0.ru/00a

97 O6o006menue mo teme «CTpoeHue aToma. 16.05.2025 bubnuotexa [JOK

XumMudeckas CBSI3b» 92 05.2025 https://m.edsoo.ru/00adb486
98 IIpomexyroynas arrecranus 21.05.2025 bubmuoteka [IOK



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

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

PesepBHblit ypok. O600111€eHNE U bubmmoreka [JOK
99 o 1 22.05.2025
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
100 PesepBHbli ypok. O6o6iueHHe u 1 23.05.2005 Bu6muoteka [JOK
cUCTeMaTHu3anus 3HaHuU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka KonTpoabu [MpakTnyeck A op
n/n Bcero U3YYeHHs oOpa3oBaTe/ibHbIE
ble padoThbI ue padoThbl
pecypcsl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CI/I(z‘eMl; XAMUYECKUX 3H€M§HT§B A" 1 04.09.2024 Bubmmorera [IOK
o o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB
2 XUMHUYECKHUX IJIEMEHTOB MEPBBIX TPEX 1 06.09.2024 bubmorexa HOK
P P o https://m.edsoo.ru/00adb6b6
MEPUOJIOB
Knaccudukanus u HoMeHKIaTypa
3 HEOpPraHMYECKUX BeIlIecTB. BxoaHoii 1 11.09.2024 bubmmorexa [JOK
P HHeeTs. A o https://m.edsoo.ru/00adb7e2
KOHTPOJIb
B o
4 HUIbl XUMUYECKOU CB)I?I/I U TUIBI 1 13.09.2024 BI/I6J'.II/IOTeKa [HOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
O6o06menue no Teme «IloBTOpeHue u
6 .
5 yriyOjieHue 3HAHUI OCHOBHBIX Pa3/elioB 1 1 18.09.2024 BI/I6J'.II/IOTeKa HOK
Kypca 8 kinacca». BxonHas KOHTpoabHas https://m.edsoo.ru/00adbch0
pabota
K o
6 JaccuUKaUs XUMHUUECKUX PeaKkLui 1 20.09.2024 BI/I6J'.II/IOTeKa HOK
I10 Pa3JIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU Bu6 110K
noImoTeKa
7 Nl 1
PCAKIHH. LIOHATHE O TOMOTCHHBIX 1 25.09.2024 https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIMIX
IT .
8 OHSTHE O XUMHUYECKOM PaBHOBECHU 1 97 09.2024 bubnmnorexa [JOK

@DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh

https://m.edsoo.ru/00adc28c
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XHMHYECKOH PE€aKrU U IMOJIOXKCHUC
XUMHYECKOI'O paBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6nunorexa LIOK

| peakuuu 02.10.2024 https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON Bu6 110K
noIMoTeKa
10 nucconnanuu. CHIbHBIC U ciaObie 04.10.2024 https://m.edso0.ru/00adcd68
3IEKTPOJIUTHI
. bu6mmoteka IIOK
1 Hontsie ypapHeiit peaxiuiit 09.10.2024 https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U Bu6 LIOK
3 . noOIMoTEKa
12 OCHOBaHUH B CBeTevHPCZICTaBJICHI/II/I 00 11.10.2024 https://m.edso0.ru/00add5d8
AICKTPOJUTHYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJICH B CBETE B 10K
. . noIMoTeKa
13 npeJIcTaBIe N 00 HIEKTPOIUTHIECKOI 16.10.2024 https://m.edso0.ru/00add8h2
JACCOLMAITAN
. but6mmoreka [IOK
14 I1
OHATHE O THAPOJIHM3E coen 18.10.2024 https://m.edsoo.ru/00add9d4
. but6mmoreka [IOK
15 O06o0meHre u cucTeMaTr3alis 3HaHAH 23.10.2024 https://m.edsoo.ru/00addd12
IT 6ota Ne 1. «P b K
16 pakTuyeckas pabora «Pemmenue 25 10,2024 I/I6J'.II/IOTGKa oo
JKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
O06o001meHre 1o TeMe Eubs 110K
nOIMoTEKA
17 «INEKTPOIUTUYECKAS TUCCOLIUALIUS. 06.11.2024 https://m.edsoo.ru/00addecd
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
OO6m1ast XxapaKTeprUCTHUKA TaJOTEHOB.
18 XUMHYECKHE CBOMCTBA HA TIPUMEPE 08.11.2024 bubmorexa [TOK
A https://m.edsoo.ru/00addfe2
XJIopa
19 XopoBogopo. ColsiHast KHCIIOTa, 13.11.2024 bubnuotexa [JOK
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XHUMHUYCCKUC CBOﬁCTBa, IIOJIYYCHHE,
IIPUMEHCHUC

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

[TpakTuyeckas padora Ne 2 o Teme

. bubnuorexa [{OK
20 «HOHY%HH? COHfIHOH KHEHOTRL, 15.11.2024 https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKHUX PEAKIIUN, €CIIH OUH U3 20.11.2024 bubmmorexa [JOK
P ’ o https://m.edso00.ru/00ade488
peareHTOB J1aH B U30BITKE
06
99 1ask XapakTEPUCTUKA DJIEMEHTOB 99 11.2024 BI/I6J'.II/IOTeKa HOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AJIOTpOITHBIE MOIM(UKAIIUHA CEPHI.
23 Haxoncp eHHe ce Ij[ H(izaé C(I)le I/IHeII){I/Iﬁ B 27.11.2024 bubmmorexa [IOK
A p fl o https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CepPhI
C b b
24 €pPOBOJIOPOT CT}T)OGHI/IC (buznveckue u 29112024 BI/I6J'.II/IOTCK8. HOK
XAMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuanl cepnl. CepHas KHCIIOTA,
25 (bI/I3I/IfI[eCKI/Iz " XI/II\IZI/I‘ICCKI/IG CBOICTBa 04.12.2024 bubnuorera LHOK
’ o https://m.edso00.ru/00adea28
MIPUMEHEHNE
XHWMHMYECKHUE PEAKIUH, JIEKALUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 IIOJIYYEHHS CEPHOUN KHUCIIOTHI 06.12.2024 bubmorexa I[JOK
i p ' . T https://m.edsoo.ru/00adec8a
XHUMHUECKOE 3arpsi3HEHUE OKpYkKarolen
Cpelibl COeIMHEHUSIMU CEPBI
B i b K
97 BIUKCJICHHE MacCOBOM OJIM BBIXOAa 11.12.2024 noaroreka 11O
IIPOJYKTA peaKuu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTrUKa 3J1IeMeHTOB V A- But6 oK
28 rpynnsl. A30T, paclipoCTpaHEHHE B 13.12.2024 nommorexa I

npupone, (I)I/ISI/I‘-IGCKI/IC 1N XUMHYCCKHEC

https://m.edsoo.ru/00adeea6
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CBOICTBa

29 PyGexnast koHTpOJIbHAS paboTa 18.12.2024
AMMUak, ero Gpu3NYeCcKue 1 XUuMUYECKHE
CBOICTBa, MOJIy4E€HUE U PUMEHEHUE Eubs 110K

noInoTeKa

30 [TpakTuueckas padora Ne 3 mo Teme 20.12.2024 https://m.eds0o.ru/00adf180
«[lonydyeHrne aMMuaKka, U3y4eHUe ero
CBOWCTB»

A N

31 30THas KI/ICJIOT?\J:, e€ pusndeckue u 25 122024 BI/I6J'.II/IOTeKa HOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30Banrie HUTPATOB U COJIEU
aMMOHHS B KaU€CTBE MHUHEPATbHBIX By 10K

. noInoTeKa

32 yI0OpeHuH. )v(I/IMquCKoe 3arpsi3HEHUE 27.12.2024 https://m.eds00.ru/00adf518
OKpYKaroIel Cpe/ibl COSTMHCHUSIMU
azoTa
docdop. Oxcun pochopa (V) u

33 (1)00(?))0 pHaﬂ KHCHH((i))Ta (b(l)IfI)SI/I(lIe)CKI/Ie " 15.01.2025 bubmmorexa [JOK

p N o https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnons3oBanue ocdaToB B kKauecTBe
34 MUHEPAIBHBIX yI0OpeHuil. 3arps3HeHne 17.01.2025 bubmmorexa LIOK
p . yAoop $2arp o https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTamu

35 Yruepoa, pacipocTpaHeHue B IPUPOJIE, 99 01.2025 bubmuoreka [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA o https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusnveckue u

i C)

36 XAMUYECKHUE CBOMCTBA. DKOJIOTUYECKHUE 94.01.2025 but6mmorexa [IOK
MPOOJIeMBI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

37 VYronbHast KUCHOTA U €€ CONU 29.01.2025 bubmmorexa [JOK

https://m.edso0.ru/00ae006¢
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[IpakTrueckas padota Ne 4 o Teme
"[lonyyeHue yriieKuciaoro rasa.

bubnunoreka LIOK

38 .01.
KadectBennas peakiys Ha kapOoHaT- 31.01.2025 https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00 BuG 10K
HOJINOTEKA
39 OpraHUYECKUX BEIIECTBAX KaK O 05.02.2025 https://m.eds00.ru/00ae054e
COCIMHECHMSX YTIIepo/ia
bubmunoreka IIOK
40 K I
PEMITHH I €10 COCMHCHIA 07.02.2025 https://m.edsoo.ru/00ae080a
[IpakTuueckas paborta Ne 5. Pemenue
41 3KcnepHE/IeHTanLHLIX 3a/1a4 110 TEME 12.02.2025 BI/I6J'.II/IOTeKa LHOK
«BakHelmme HeMeTaIIbl U UX https://m.edso0.ru/00ae0bf2
COEIMHEHU S
O060611eH1Ee 110 TeMe «BaxkHeiimme
42 HEMETAJUIBI U UX COCOUHEHUS 14.02.2025 bubmmorexa [JOK
4 T https://m.edsoo.ru/00ae0e18
OO61mas xapakTepuCcTHKa XUMUYECKUX
SJIEMEHTOB — METAJIJIOB. Bu6 OK
43 Metamnmuueckas ¢BSI3b U MeTaJIMIeCcKast 19.02.2025 ubnmorexa I
. https://m.edsoo.ru/00ael103e
KpucTajutnueckas pemeérka. duznueckue
CBOIICTBa METAJVIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB. En6 1IOK
HOJINOTEKA
44 i i
DIEKTPOXMMHHCCKHI Pt HAIPLKCHHH 21.02.2025 https://m.edso0.ru/00ae1156
METaJJIOB
OOu1re crnocoObl MOTYyYeHHUs METAILIOB.
C .B
45 n1aBbl. Beraucnenus mo ypaBHEHUSIM 26.02.2025 bubmmoreka [JOK

XUMHUYECKUX PEaKIHii, €ClIi OJIUH U3
pEeareHToB COAEPKUT MPUMECH

https://m.edso0.ru/00ae1156
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but6mmoreka [IOK

46 [TonsTHE O KOPPO3UH METAJLIOB 28.02.2025 https://m.edso0.ru/00ae1278
but6mmoreka [IOK
47 [Henoumsie meranel 05.03.2025 https://m.edsoo.ru/00ael4b2
bubnunoreka LIOK
48 Oxcupl U TUIPOKCHIBI HATPUSI U Kallus 07.03.2025 https://m.eds00.ru/00ae14b2
[lenouno3emenbHbIE METAILIIBI — bubmmoreka [JOK
49 KaJIbIIMA ¥ Maroui 12.03.2025 https://m.edsoo.ru/00ael5e8
. bubnuorexa [IOK
50 BakHeiiime coeqMHEHUS KaJIbIIS 14.03.2025 https://m.eds00.ru/00ae15e8
51 O06o0011IeHre U CUCTEMAaTH3allUsl 3HAHHIMA 19.03.2025
JKEcTKOoCTh BOMBI U CITOCOOBI €€ bubmuoreka [IOK
52 YCTpaHECHUS 21.03.2025 https://m.edsoo.ru/00ae1886
I1 6ota Ne 6
s L }IIZE-I-KTH%CKM paboTta o "TeMe S BuGmiorexa LIOK
eCTKOCTI’"BOI[H 11 METOAIRL ¢ o https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuoreka [{OK
>4 AJTIOMUHHT 04.04.2025 https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [IOK
o5 TUIPOKCHIA 09.04.2025 https://m.edsoo.ru/00aelc64
bu6nmorexa LIOK
56 Kereso 11.04.2025 https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCH B 1 coin xerne3a (1) 16.04.2025 BI/IGJ:II/IOTeKa HOK
u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre 1 cucTeMaTr3aIus 3HaHHIA 18.04.2025
59 IIpakTuyeckas padora Ne 7. Pemenue 93.04.2025 bu6muoreka [JOK

OKCIICPUMCHTAJIbHBIX 3aJla4y IO TCME

https://m.edsoo.ru/00ae3de8
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«Baxuennme MeTayibl 1 UX
COEIMHEHUS

Beruucnenus no ypaBHeHHUIM
XUMUYECKUX PEAKLUH, €CIIM OUH U3

bu6nunoreka LIOK

60 peareHTOB J1aH B U30BITKE WIIN covz[epmnT 1 25.04.2025 https://m.eds00.ru/00ae1750
npuMecu. Beranciiennss MmaccoBoit 101u
BBIX0/1a TPOJIYKTA PEaKLIUH

61 O6o0menue 1o TeMme «BakHewime 1 30.04.2025 BI/IGJ.II/IOTeKa LHOK
METaJUIBI U UX COEIUHEHUS https://m.edsoo0.ru/00ae3f50
BemectBa u Marepuasnbl B IOBCEIHEBHOM bubnmnoreka [HOK

62 YKU3HM YEJIOBEKA 1 02.05.2025 https://m.edsoo.ru/00ae3f50
XUMHUECKOE 3arpsi3sHEHUE OKPYKaIoIen bubnmnoreka [HOK

63 cpensl 1 07.05.2025 https://m.eds00.ru/00ae3f50
Pons xuMHM B pelieHUH 3KOJIOTUUECKUX bubnmnoreka [HOK

o4 poOiem L 14.05.2025 https://m.edsoo.ru/00ae4270

bu6nuorexa [IOK

05 Hpomexyrouas artecTatis 1 16.05.2025 https://m.edso0.ru/00ae4270
P i . 0606 b K

66 e3epBHbIN ypok. 000 \I:I_ICHI/Ie u 1 91.05.2025 I/I6J'.II/IOTeKa oo
cHUCTeMaTHu3aus 3HaHUMN https://m.edsoo.ru/00ae0d0a
P i . 0606 bub OK

67 e3epBHbIN ypok. 000 \I:I_ICHI/Ie u 1 23.05.2025 " J'.II/IOTeKa 11
CHUCTeMaTHu3aus 3HaHUM https://m.edsoo.ru/00adb33c

68 PesepBHblil ypok. O6006111eHNE U 1 bubmuoreka [JOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
Xumust. 9 kace: yue0. as obmeodpazoBaTenbHbIX yupexaenuii / O.C.

["abpuensH. - 3-e uza., crpeotur. - M.: JIpoda, 2013. - 288 c.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. I'abpuensn O. C., Bockoooiinukona H. I1., flmrykoBa A. B. HactonbHas kHura
yuntens. Xumus. 8 kiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.
2.I'abpuensn, O. C. Metoauueckoe nocodue k yueonuky O. C. ['abpuensna

«Xumug». 9 kiacc /

INUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bu6morexa IIOK

https://m.edsoo.ru/ff0d210c
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