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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMbl OCHOBHOTO 00IIIEro 00pa30oBaHus, IPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIITUY MPEToaBaHus yIeOHOTO MpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM MaéT MPEACTABICHUE O TIEJAX, OOIIEH CTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KilaccaM W CTPYKTYPUPOBAaHHUE 10
pazzenaM M TeMaM IMpOorpaMMbl MO XUMHH, ONPEACTACT KOJIMYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JCATECIBHOCTH OOYYaloIIerocs I10 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUHU CIYKUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
0o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JUII  caMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH O0YYarOIIUXCS;

criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAaJl B SKOJIOTHYECKOE



o0Opa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTra, KOTOpPbIM  ABISETCS — NeJaroruuyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHUI XUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XMMHUU CPOpMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl 1O MPUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
pPa3HOro YpOBHS:

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

— Ilepuoanueckoro 3akona /1. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YpPOBHSI K JPYyroMYy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS O XUMHUYECKOW COCTAaBIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYyXaloMUid MUPH,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO MpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHUM K HAyYHBIM METOJaM I[I03HAHUS TIPU U3YYCHUHU BEIIECTB U
XUMHUYECKUX peakinii, B GOpMUPOBAHUU W PA3BUTHH MMO3HABATEIbHBIX YMEHHUHN U



UX TPUMEHEHWH B Y4YEOHO-IO3HABATENILHOW M y4eOHO-UCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HU.

[Ipy M3ydeHun XMMUU Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa30BaHUsS BAKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIeHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBaHnue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUM OOBACHITH U OIICHUBATH SIBJICHUS
OKPY’KaIOIIEer0o MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYEHHBIC MPH HU3YUCHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHMM IS BBIPAOOTKH IKOJOTHYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHWMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMEeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajJeHTHOCTH aTOMOB XUMHUYECKHUX 3IIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX peaKui (COeTMHEHMS, Pa3JI0KEHUs, 3aMeIeHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu 0oOpalleHus: ¢ J1abopaToOpHbBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKMCAHWE MPU3HAKOB MPOTEKAHUA XMMUYECKHX peakuuid (pasjioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAINSA, XpoMaTorpadusi, MpoBEeHNUE OUYNCTKH TTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — s3ineMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoaa. CrocoObl
MOJly4YeHUsI KUCIOpoJa B JIabopaTOpUU M MpOMBIIUIEHHOCTH. KpyroBopor



Kuciopoaa B mpupoze. O30H — aioTporHas MoaupUKaIus KUCcaopoaa.

TernoBoit »hdekT XUMHUUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3IyXa, YCWJICHHE MMTAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT um mpocrtoe BemectBo. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyyeHus. KucmoTsl u comnu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckre CBOWMCTBA BOAbl. Boma kak pactBopurenb. PacTBopsl.
HacpilieHHble M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusnyeckue ©U XUMHUYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losmyyeHre ocCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHE cBoMcTBa KHCIOT. Psan aktuBHOcTm MetauioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[TomydyeHue conen.

I'eHeTnueckas CBSA3b MEXKIY KIaCCaAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEEICHUE COACPKaHUs KHUCIOPOAa B BO3yX€E, MOJIYyYEHHE,
coOuMpaHue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMCaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHHUE, paClO3HABAHUE W H3YyUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),
WCCJICIOBAaHNE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,



HaOJII0ICHNEe U3MEHEHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHUE OJHOTO METaljla JAPYTMM U3 PacTBOpPA COJM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

[Mepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. U. MenpeneeBa. CtpoeHue arTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOTMBITKM KIACCU(PHUKAIIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAs  (OPMBI
ITepunonnueckoit cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasl
u rpynnbl. Ouznueckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. DnekTponbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paanyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
rpaXJaHVH.

Xumudeckass cBa3b. KoBajieHTHas (mosisipHass W HEMOJISIpHAsl)  CBS3b.
DIEeKTPOOTPULATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl okuceHus U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

H3y4eHHEe OOpasloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKUUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeaIMETHBIX CBS3€M MNpU M3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 WCIOJIb30BaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX



MOHSITUM, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LIHUKJIA.

OO6mue ecTecTBEHHO--HAYyYHbIC TTOHATHS: HAyYHBIN (akT, TUIoTe3a, TEopusl,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, TMePUOIUIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PaAUOAKTUBHOCTh, MOJICKYJa, DJIEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYWHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MIOJIE3HBIE UCKOTIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

ITepuoanueckuii 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHMYECKMX OJJIEMEHTOB IIEPBBIX TPEX TIEPUOJIOB, KaJWs, KaJblMs MU MX
COCMHEHUM B COOTBETCTBMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BHUJIbI XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONW PEIIETKUA U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUM, TeHETUYECKas CBsI3b HEOPraHUYECKUX BEIECTB.

Knaccudukanys XuMUYECKUX PEAKIIUN MO pa3IMYHBIM MpHu3HaKaM (110 YUCITy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHICCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakmuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsl,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUMd MU TOJOKEHHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  AJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMid C  HUCIOJB30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopus 3AEKTPONUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIE YypaBHEHUsI peakiuil. CBOICTBA KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCI[ECTB — METAIOB W HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEed U COJIer
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaliOB), TMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu paslioKEHHUs, COCIUHEHMS), paclo3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeneHU okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHiCTBHE C METaUIaMU, HEMeTa/ulaMH, IIeo4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeEJOBEKa. BaxkHeWime XJIopuabl U UX
HAXOXJCHUE B MPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAN(DUKAIINN KUCIOPOIa
U cepbl. XUMUYEeCKUe cBoicTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHUCJIOT U crnenududeckue). XUMHUYECCKUE PEaKINH,
JeXKalue B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJy4YeHUs] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKLMs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TPUPOJIEC. XHUMHUECKOE
3arps3HEHUE OKPYKAIOIIEeH Ccpelbl COEAUHEHUSMHU Cepbl (KHUCIOTHBIE JOXKIIH,



3arpsi3HeHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
bu3nYecKue U XUMHIeCcKue cBoicTBa. KpyroBopor azora B nmpupoje. AMMHAK, €ro
bu3nYecKue 1 XUMUYCCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHeHne. Coim aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUEe U XUMHUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenu(puIecKue).
Hcmonp3oBaHne HUTPATOB M COJICM aMMOHHSI B KadeCTBE MHHEPAIbHBIX
yInoOpeHnil. XUMUYECKOE 3arps3HEHUE OKPYIKAIOIMIEH Cpebl COCTMHCHUSIMH a30Ta
(KUCTIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3JyXa, IMOYBBI U BOJ0EMOB). Docdop,
aloTponHeie Moaudukanuu Gochopa, U3MUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XMUMHUUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIEpOaA,  aJUIOTPOIHBIC
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKUE U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupojse. Okcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JEHCTBHE Ha IKUBBIC OpPTaHU3MBI,
MOJIyYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (1V), rumoresa riao6ambHOr0 TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MOJIy4IeHUE W TpuMeHeHWe. KauecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsK KHCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poii B JKM3HM UeJOBeKa. MaTepualbHOE €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHCHUM.

KpemHnmii, ero ¢usnyeckue W XHUMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npumeHenue. CoenuHeHHs KpemMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuae kpemuusa (IV) m kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BaKHEWIINE CTPOUTEIbHBIC MaTepHAaIIbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiempl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B IIOBCETHEBHOMN KU3HH.

Xumuueckuii IKCnepumeHm:



U3y4eHue 00pa30B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBIThI, OTpa)Kalwliue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBa
TaJOr€HOB M WX COEIWHEHHH (BO3MOYKHO HCIIOJIB30BAHWE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHHE C oO0pa3lamMu XJOPUAOB (TaJIOT€HUIOB), O3HAKOMIICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIICHHOI CEpHOU KUCIOTHI, MTPOBEICHUE KaYeCTBEHHON peakIui Ha Cyibdat-
WMOH W HaOmIofieHHe MpHU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcoeOUHEHU (BO3MOXKXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOoIyUYeHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOWCTB aMMHakKa, MpPOBEACHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX [POTEKaHUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4eHUE Mozeneun
KPUCTAJUIMYECKUX PEmETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
IpPOLIECCOM  aACOpPOIMM PAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTMBOra3a, MoJydyeHHe, COOMpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pEakinii Ha KapOoHAT U
CUJIMKAaT-UOHBl W W3YYCHHE I[PU3HAKOB MX INPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHUJIMKATHOM TNPOMBINUIEHHOCTH, PELIICHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHenmme HeMeTauTbl M UX COCTUHEHUSY.

Metajuibl 4 X COeIMHEHUS

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  PAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XUMUYECKHUE CBOWCTBa MeTaiioB. OOmue
ciocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
CrocoOBl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[[lenounbie MeTambl: nonokeHue B [leproanueckoil CUCTEME XUMHUUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUABI HaTpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METaUIOB U HX
COEJIMHEHUMH.

[IlenoyHO3EeMENBHBIE METAJUIBI MAarHud W KaJIbLMK: TIOJIOKEHUE B
[lepnonnueckon cucreme xuMmuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune



UX aTOMOB, HaXOKJICHUE B Ipupoie. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
W Kanpuusa. Baxseimue coeauHeHUs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. WU. Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusndueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATIOMHUHUSL.

Keneso: nonoxenne B [lepuognueckoi cucremMme XMuMHUECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpOe€HHE aroMa, HaxOoXiaeHue B npupoae. dusnueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJJIOB U CIUIABOB, WX (HU3NYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJCUCTBUS OKCHIA
KaJblIUS U HATpUs C BOJOM (BO3MOXKHO HCIOJB30BAHUE BHIEOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecca TOPEHUS JKEeJe3a B KUCIOPOJIe
(BO3BMOXKHO  KCMOJIb30BAHHE  BHUJIECOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUYEeCTBECHHBIX PEAKIMA HAa MOHBI: MarHusi, KajblMs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (11), HaOMFOIEHHE W OMUCAHUE MPOLIECCOB OKPAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublig (BO3MOXKHO UCIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxkHeilme
METAJLJIBI U KX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuasibl B ITOBCEIHEBHOM KHU3HM YeEIOBEKa. be3omacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYKarolieh cpenbl (MpeiesibHas I0mycThUMas
KOHIIEHTpalus Bemiects, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3y4ueHHe oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mesicnpeomemmnuie céasu

Peanuzaniusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOTI'O LMKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTe3, Kilaccuukanus, TMEepUOAUYHOCTh, HaOIIO/EHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®dusuka: Marepus, aToM, DBJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIH],
U30TONBI, PaIHMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsill, MPOBOTHHKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HbIE UCKOIIAeMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHsA ITPOTPAMMBLI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBHI

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHHUS MPOrpaMMbl  OCHOBHOIO  OOIIEro
oOpa3oBaHUsl JOCTUTalOTCsl B XOJle OOydYeHHUs XUMHUU B E€IUHCTBE Yy4eOHOU u
BOCIIUTATEBLHON JEATEIBHOCTH B COOTBETCTBUU C TPAJUIMUOHHBIMU POCCUIUCKHUMU
COI[MOKYJIbTYPHBIMH W JAYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMU, MPHUHSATHIMU B
oOIIeCTBE TpaBWJIIAMH W HOPMAaMH TIOBEJIEHUS U CIHOCOOCTBYIOT MpoIleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIIMKI 00YyUYaIOIIUXCS.

JInyHOCTHBIE pE3yIabTaThl OTPAKAIOT TOTOBHOCTh oOyyJarouuxcs
PYKOBOJICTBOBAThCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUN U PacIIMpeHUe
OTBITA JICITEIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMoOTHYECKOTr0 BOCTIMTAHUS

LEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H
HAy4YHOMY HACJIE[IUI0, I[IOHUMaHUs 3HAYECHUS XUMHUYECKOW HAyKH B IKU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CHOCOOHOCTH BJIAACTh JIOCTOBEpHOM wuHGpOpMaIUe o
MEPEIOBbIX JOCTIXKCHUSIX U OTKPBITHUSX MHUPOBOM M OTEUYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

NPEACTAaBICHUSI O COLMAJIbHBIX HOpPMax U TNpaBUJaX MEKIMYHOCTHBIX
OTHOIIIEHUN B KOJIJIEKTHUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIEA0BATEILCKOM, TBOPUECKON U IPYTUX BUJIAX NESATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JEATEILHOCTH TIPH BHITIOJHEHUN YUCOHBIX,
MO3HABATENbHBIX 337a4, BBINOJHEHUH XUMHUYECKUX OSKCIIEPUMEHTOB, CO3JIaHUU
y4€OHBIX TTPOCKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHHIO ¥ B3aMMOTIOMOIIUA B TIPOIIECCE
ATON y4eOHOUM AEesATETbHOCTH, TOTOBHOCTH OIICEHUBATh CBOE IMOBEJACHUE U MOCTYIKH
CBOMX TOBApHIIEH C MO3UIUHA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCIIEICTBUU ITIOCTYNKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEIIECTBE M XHUMHUUYECKOM peakiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINE OCHOBY
JUTSl TIOHUMaHUSl CYIIHOCTA HAYYHOW KapTHUHBI MHpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIbI, B3AUMOCBS3SX YEJIOBEKA C MPUPOTHON CpesoH,
O POJIM XUMHUU B TTIO3HAHUU ATUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIC MOTHBBI, HANpaBJICHHbIE HA IMOJYyYECHHE HOBBIX 3HAHUM TIO
XUMHUM, HEOOXOJIUMBbIC IS OOBSCHEHHS HAOJMIOAaeMbIX TMIPOIIECCOB M SIBJICHUH,
MO3HABATENbHON, HWH(GOPMAIIMOHHON ¥ YWTATEIhCKOW KyJIbTYpPhl, B TOM YHCIIEC
HAaBBIKOB  CaMOCTOSTENILHOM paboThl C y4EeOHBIMH TEKCTaMH, CIPABOYHOU
JUTEpaTypod,  JOCTYMHBIMH  TEXHUYECKUMHU  CpeJACTBaAaMU  HMH(OPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHMIO W TMO3HAHWIO, JIO003HATEILHOCTh, TOTOBHOCTh U



CHOCOOHOCTB K CaMO00Opa30BaHUIO, IPOEKTHOM U UCCIIEIOBATENLCKON AEATEIbHOCTH, K
OCO3HAaHHOMY BHIOOPY HAMPABICHHOCTH M YPOBHS 00y4EHHUSA B JaJIbHEUIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME LIECHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKM Ha 3J0pOBBIA 00pa3 »W3HU, OCO3HAHHE IIOCJIECACTBUI M HENpPUITHE
BPEIHbIX  TNpUBbIUEK  (YHOTpPEOJEHUS  AJKOrojisi, HApKOTHUKOB,  KYpEHHS),
HEOOXOMMOCTH COOIOCHHS TPaBU OE30MMACHOCTH MPHU O0pAILEHUH ¢ XUMHYECKUMU
BEILECTBAMH B OBITY U PEANbHON KU3HH;

5) TpyA0BOr0 BOCIIHTAHUSI:

UHTEpEC K MPAKTUYECKOMY H3YyYEHHIO Mpodeccuil U TpyAa pasIuyHOro poja,
YBOXKEHHUE K TPYAY U Pe3yJbTaTaM TPYIAOBOM NEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUSI MPEIMETHBIX 3HaHUW MO XMMHH, OCO3HAHHBIM BHIOOP MHIWBUYaIbHOU
TPAaCKTOPUH MPOAOJDKEHUSI 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CHOCOOHOCTH K XHWMHH, OOILECTBEHHBIX MHTEPECOB M NOTPEOHOCTEH, YCIENIHON
npo(heCCUOHATIBHON AESITENbHOCTH M PA3BUTUS HEOOXOAMMBIX YMEHUMN, FOTOBHOCTH
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEI€CO00pa3HOE OTHOIIEHHE K MPUPOE KaK HCTOUYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyILeCTBOBAaHUS, IOHUMaHUE LIEHHOCTU 3/10pOBOTO U 0€30MacHOro
oOpa3a KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3MUYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOMIOAEHUS MpaBHil O€30MMaCHOIrO
MOBEAECHUS IPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYALUSIX, YTPOXKAIOUIUX 310POBBIO
U KU3HU JTI0JICH;

CHOCOOHOCTH NPUMEHSATh 3HAHMS, MOJy4yaeMble MPU H3YYEHUHM XHUMUH, I
pelmeHns 3a7a4d, CBS3aHHBIX C OKPYKAKOLIEH MPUPOJHOW CPEAOW, JJISl MOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KyJNbTYphl,  OCO3HAaHHUS  TJOOANBHOIO  XapakrTepa
HKOJIOTUYECKUX MpOOJIEM W NyTed HX pElIeHUsT NOCPEICTBOM METOJIOB XHMHH,
DKOJIOTUYECKOTO MBIIIJIEHNs, YMEHUS PYKOBOJICTBOBATHCS MM B I103HABATEIIBHOU,
KOMMYHHMKAaTUBHOW U COMAJIBHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3YJNbTAaTOB  BBIACISAIOT 3HAYMMBIE IS
(dbopMUpOBaHUS MHUPOBO33pEHUSI OOIIEHAYYHbIE MOHATUSA (3aKOH, TEOPHs, MPHHIIMUII,
rUnoTe3a, (hakT, cucTeMa, MpoLecc, IKCIEPUMEHT U IPYroe.), KOTOPbIe UCIOIb3YIOTCS
B €CTECTBEHHO-HAayYHbIX YYEOHBIX MpeaMeTax M TO3BOJISIOT Ha OCHOBE 3HAHUM M3
ATUX MpPEeAMETOB (hOPMUPOBATH MPEACTABICHHUE O LIETOCTHOM HAYYHON KapTUHE MUpa,
U yHUBEpcaJbHble Yy4yeOHbIEe JAeWcTBUS (ITO3HABaTelIbHbIE, KOMMYHHKATHUBHBIE,
peryJiATUBHBIE), KOTOpble  oOecrneuynBaOT  (OPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITUTAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM NeSTEIbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble 1oruyecKkue 1eicTBUA:

YMEHHsI UCTOJIb30BATh IPUEMBI JIOTHYECKOIO MBILUIEHUS IIPU OCBOCHUU 3HAHUM:
pacKphIBaTh CMBICH XHUMHUYECKHX MOHATHWA (BBIAEHATh MX XAPAKTEPHBIE MPHU3HAKH,



yCTaHaBJIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSTUSMHU), UCIOJIB30BATh MOHATHUS IS
OOBSICHEHHSI OTAETBHBIX (PAKTOB U SIBICHHM, BHIOMpPATh OCHOBAHMS U KPUTCPUU IS
KJIaCCU(PUKAMU XUMHUYECKUX BEIIECTB M XHUMHUYECKHUX PEaKIHi, yCTaHaBIUBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXJY OOBEKTaMU H3Y4YEHUS, CTPOUTH JIOTUUECKHE
paccyxlieHus (MHAYKTUBHBIC, ACAYKTHBHBIC, IO aHAJOTWU), JENaThb BBIBOABI U
3aKJIIOYCHHS;

YMEHUE TNPUMEHATH B MPOLECCE NO3HAHUA MNOHATHUS (IIPEAMETHBIE H
METaIpeMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIM, HCIOJBb3YyEMbIE B XHMHH,
peo0pa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHHM MOJICNbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJJIEMEHTa), XuMuyeckas ¢GopMmyjaa U YypaBHEHHE
XUMHUYECKON PEAKMU — MIPHU PEIICHNH Y4€OHO-TTO3HABATENbHBIX 33a4, C Y4ETOM 3THUX
MOJICJIbHBIX IPEICTABICHUN BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKH
U3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB W XMUMHUYECKUX PEAKIMM, BBISBIATH
o0me 3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3W W MPOTUBOPEUUS B
M3y4aeMBbIX IIPOLIECCAX U SIBJICHUSAX.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

YMEHUE WCIONb30BaTh IIOCTABIEHHBIE BOMNPOCHI B KAadyeCTBE HWHCTPYMEHTA
NO3HAHMs, a TAaKK€ B KayeCTBE OCHOBBI JUIsl (HOPMHUPOBAHMSI TMIIOTE3bI MO MPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

npuoOpeTeHNe OmblTa M0 I[UIAHUPOBAHWIO, OPraHU3allMd U IPOBEICHUIO
YUYEHHUYECKMX OJKCIIEPUMEHTOB, yMEHME HaOJIoJaTh 3a XOJIOM  IpoIllecca,
CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3yibTar, (opMyIupoBaTh 000OLIEHUS U
BBIBOJIBI T10 PE3YJIbTaTaM IPOBEAEHHOIO OMBITA, MUCCIECIOBAHUSA, COCTABIATh OTYET O
poJieJIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BbIOUpPATh, AHAIU3UPOBATH M HUHTEPHPETUPOBATH HH(OPMAIUIO
pa3NUYHBIX BHUJIOB U (POpPM MpEeACTaBICHHS, MOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(Hay4HO-TIOIyJIIpHAs JUTepaTypa XMMHUECKOIO COAEpX aHUs, CIPaBOYHbIE 1MOCOOuS,
pecypcsl MHTepHETa), KPUTHUECKH OLIEHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO
uH(pOpMaIuIo;

YMEHUE NPUMEHATh pPAa3IMYHbIE METOAbl M 3alpochl MPU MOUCKE M OTOOpE
uHGOPMAIIMU U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOIUMBIX JIs1 BHITOJHEHHS Y4eOHBIX
U TIO3HABaTEJIbHBIX 3a/lay OINpeAeNEHHOTo THIIAa, MPHUOOpPETEHUE OmbITa B 00JacTH
UCIIOJIb30BaHUsl  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH,  OBJAJCHUE
KyJIbTYpOl ~ aKTMBHOIO  HCIOJb30BAHMUSI  PA3JIUYHBIX  [MOUCKOBBIX  CHCTEM,
CaMOCTOATENIbHO BBIOMPATh ONTUMANbHYIO (OpMYy TpeacTaBiieHHs WHOpMaAUU U
WJUTFOCTPUPOBATh PEUIAEMBbIE 3a/1a4M HECIOKHBIMH CXEMaMH, JUarpaMMaMH, APYTUMHU
dbopmamu rpadKu U UX KOMOUHAITUSIMU;

YyMEHUE HCIOJB30BaTh W  aHAIM3UPOBATH B  Mpolecce y4yeOHOW H
UCCJIEI0OBATENLCKOW JIESITEIbHOCTH HMHQOPMALIUIO O BIUSHUUA MPOMBIILIEHHOCTH,
CEJIbCKOI0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOJHON CPEIBL.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



yMEHUS 3a7]aBaTh BOMPOCHI (B XOJ€ Iuajora u (Wjiu) JUCKYCCHUHU) IO CYIIECTBY
o0cyKaaeMon TeMbl, (HOPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBITIOTHEHUS
MPEITIOKEHHON 3a/1a41;

YMEHHUS NPEACTABIATh MMOJYyUYCHHBIE PE3YyJIbTAThl IO3HABATEIIBHON JIEATEIIBHOCTH
B YCTHBIX U IMHUCBMEHHBIX TEKCTAX; JI€JIaTh MPE3EHTALMIO PE3YyJIbTATOB BBINOJIHEHUS
XUMHUYECKOTO JKCIEpPUMEHTa (J1a0OpaTOPHOIrO OMbITa, J1abOpaTOpHOM paboThl MO
MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHUSI y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMHM B  COBMECTHOM
MTO3HABATEJIbHOM U HCCIIEIOBATENBCKON JEATEIIBHOCTH NPU PEIICHUH BO3HUKAKOLIUX
npo0seM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U COTIaCOBaHUS MO3UIMH (00CYXIeHHUS,
OOMEH MHEHMSMH, «MO3TOBBIC IITYPMBD», KOOPAWHAIMNS COBMECTHBIX JCHCTBHIA,
OTpeIeJICHHE KPUTEPHUEB IO OIIEHKE KaueCTBa BHITIOJIHEHHOW paOOThI U IPYTHE).

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENEIATh LEJN JAEITEIBHOCTH, IIJIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJMUPOBATbh M IpPHU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO
NesATEIbHOCTh, BbIOMpaTh HanbOosnee 3((EKTUBHBIE CIOCOOBI PEIICHHS YYE€OHBIX H
ITO3HABATENBHBIX 33784, CAMOCTOSTENBHO COCTABISITh WJIM  KOPPEKTUPOBAThH
MPEVIOKEHHBIA aJITOPUTM ACHCTBUM MPU BBIITOJIHEHUH 33/IaHUI ¢ yYETOM TOTYYEHHUS
HOBBIX 3HAaHUU 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMsIX, OICHUBATH
COOTBETCTBHE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOW LI€JIM, YMEHHE MCIOJIb30BATh U
aHAJM3UPOBATh KOHTEKCTHI, PEIJIAracMbI€ B YCIOBUU 3a1aHUM.

MHNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3ysbTaTOB IO OCBOEHUIO 00513aTEIBHOTO COAECP KAHMUS,
YCTaHOBJICHHOTO JJaHHOU (penepaibHoil padodeit mporpaMMon, BBIJEISIOT: OCBOSHHBIC
OOy4arOIIMMUCS Hay4YHbIC 3HAHUS, yMEHUS U CIIOCOOBI ACHCTBUM, crienuduuecKue aJis
NpeaMETHONM 00JacTu «XUMHUS», BUIbI JEATEIbHOCTH M0 MOJYYEHUIO HOBOTO 3HAHMS,
€ro HMHTepIpeTaluuu, MpeoOpa3OoBaHUI0 M TNPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX U
HOBBIX CUTYaIUsX.

K koHiy oOydyenus B 8 kjacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKMX [MOHSATUH: aToM, MOJEKya,
XUMHYECKUN DJJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAs W HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCHTENIbHAs aTOMHas M
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J0JiI XHMHUYECKOTO 3JIEMEHTa B COCIUHCHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHME, COJIb, ODJIEKTPOOTPULIATENBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMHUYECKas peakius, KIaCCH(PUKAIMSI PEaKIUi: peaKkiuu
COEIMHEHMSI, PEaKIUN Pa3JIOKEHUs, pEaKlUn 3aMEeUIeHMs], peakuil oOMeHa,
9K30- U SHAOTEPMUYECKUE PEAKIMH, TEIIOBOM 3 (PEeKT peakiuu, sapo aToma,
AIIEKTPOHHBIN CJIOW aroMa, aroMHas opOuTalb, panyC aromMa, XUMHUYecKas
CBSI3b, MOJISIPHAsE W HEMOJSpHAsh KOBAJEHTHAs CBs3b, MOHHAS CBSA3b, HWOH,



KaTHMOH, aHMOH, pacTBOp, MaccoBas JIOJisl BellecTBa (MPOLEHTHAas
KOHLIEHTpAalLusl) B pacTBOPE;

e WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHN U HNPUMEHATH
9T MOHATHUS MIPU ONMCAHUY BEILIECTB U UX MPEBPALLICHHUII;

e UCITOJIb30BaTh XUMHUUYECKYIO CHMBOJIMKY JJII COCTaBJICHUS (POPMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

e OIIPE/ICIISITh BAJIGHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSIX,
CTEIMEHb OKUCJIEHUS JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, TPUHAJIC)KHOCTD
BEIIECTB K OMNpEACNEHHOMY Kjaccy COeAMHEeHUuH 1o QopmynaM, BHJ
XUMHUYECKOU CBsI3U (KOBAJICHTHAS U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

epackpeiBaTh cMbIcn  [lepuoamueckoro 3akonma JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAaHUE TIEPUOJMYECKON 3aBUCUMOCTU  CBOWCTB
XUMHUUYECKUX DJIEMEHTOB OT HUX mnosioxkeHuss B Ilepuomuueckoit cucreme,
3aKOHOB COXPaHEHHs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

e ONIUCHIBATh M XapakTepu3oBaTh TabMuuyHyro (popmy Ilepuomuueckoil cucteMbl
XUMHUUYECKUX DJIEMEHTOB: pa3iuyaTh TOHSATUS «IJIaBHas mnoarpymnmna (A-
rpynmna)» u «mobounas noarpynmna (b-rpymnma)», masbie u 00JbIINE TIEPUOIBI,
COOTHOCHUTH O00O3Ha4YeHUs, KOTophle uMeroTcs B Tabnuie «llepmonnueckas
cucremMa xumuueckux osnemeHtoB [J[. . MengeneeBa» ¢ YUCIOBBIMU
XapakTepUCTUKAMH CTPOCHUS aTOMOB XHWMHYECKUX DJIEMEHTOB (COCTaB u
3apsia siapa, 001Iee YUCIIO ICKTPOHOB U PacIpeiesICHUE UX MO JIEKTPOHHBIM
CIIOSIM);

e KJIACCU(DHUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 4YHCIy W COCTaBy YYacCTBYIOIIMX B peakiuu
BEILECTB, MO TEIIOBOMY 3D PeKTy);

e XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE CBONCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPXKIAsi OMHCAHWE MPUMEPAMU MOJEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

e IPOTHO3UPOBATh CBOICTBAa BEIIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOIO
COCTaBa, BOBMOXKHOCTU MPOTEKAHUSI XUMUUECKUX MPEBPAIICHUN B Pa3IMUHbBIX
YCJIOBUSIX;

e BBIYUCIISAITh OTHOCHUTEIIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XHMHYECKOTO OJJIEMEHTa 1O (QopMysie COCIUHEHUS,
MAaCCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI MO YPAaBHEHUIO
XAMUYECKOU PEAKIINH;

e IPUMEHSATh OCHOBHBIE ONEpAlMd MBICIUTENBHON JEATEIbHOCTH — aHalu3 |
CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHCTEMaTH3alldi0, KJIacCHU(HUKAIINIO,
BBISIBJICHUE TNPUUYUHHO--CJICJCTBEHHBIX CBs3€H — JJISI W3YUYCHHS CBOWMCTB
BEIIIECTB U XMMUYECKUX PEaKIHNM, €CTeCTBEHHO-HAYYHbIE METObI TO3HAHUS —
HAOJIOICHUE, W3MEPEHHE, MOJCIUPOBAHUE, OSKCIEPUMEHT (pealbHBIA U
MBICJIEHHBIN );



e CJIEIOBATh MpaBWJaM IMOJb30BAHUS XUMHUYECKON MOCYyNod M 1ab0paTopHBIM
o0opyZoBaHMEM, a TaKXe TMpaBmwiaM OOpamieHuss ¢ BeIeCTBaMU B
COOTBETCTBHUH C WHCTPYKITUSIMH TI0 BBITIOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX
OTBITOB MO TMOJIYYCHHUIO M COOMpPaHUIO Ta3000pa3HbIX BelIecTB (BOAOpOJa U
KHCIIOpOJa), TIPUTOTOBIICHUIO PACTBOPOB C OMNpeeIEHHOW MaccoBOM poJiei
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBaTh M  MPOBOAUTH XHUMHUYECKHE
AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOUEN U KUCIOT C TOMOIIBIO
UHAUKATOPOB (Takmyc, ¢peHondTarent, METHIOPaHK U IPYTHE).

K koniy oOydyeHusi B 9 kJjacce npeamMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:

e PACKpBIBATh CMBICII OCHOBHBIX XMMHUUYECKUX TMOHSITHN: XUMUYECKUI 3JIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, AaHHOH, IIPOCTOE BEUIECTBO, CJO0XHOE
BEIIECTBO, BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENECHb OKHUCICHUS,
XUMHUYECKasl peaKkiiusi, XUMUYECKasl CBs3b, TEIUIOBON A((EKT peakiuu, MoJib,
MOJISIPHBIM 00BEM, pacTBop, ANEKTPOJIUTHI, HEBJIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] TUCCOLMAIMS, PEAKIMM MOHHOTO OOMEHAa, KaTaau3aTop,
XMMHUUYECKOE  paBHOBecHE, oOOpaTuMble U  HeoOpaTUMble  pEaKIuu,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKHCIHUTENIb, BOCCTAHOBUTEIID,
OKHUCJICHHE U BOCCTAaHOBJICHHE, aJUIOTPOMUs, aM(OTEPHOCTb, XHUMHUYECKas
CBs3b (KOBAJCHTHAs, MOHHAs, METAJUIMYECKasi), KpUCTAUIMUECKasl pemeTKa,
KOppO3Usl METAIIOB, CIUIABbl, CKOPOCTh XUMHUYECKOW PEAKIUHU, MPEACITbHO
nonyctumas konuentpauus 11K BemecTsa;

 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHN U NPUMEHATH
9T MOHATHUS MIPU ONMCAHUU BEILIECTB U UX MPEBPAILICHHUII;

e HCTIOJB30BaTh XUMUYECKYIO CUMBOJIUKY JJIsI COCTaBJieHUsT (GOpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

e ONIPE/ICIISITh BaJIGHTHOCTb U CTENEHb OKHUCICHUS XUMHUYECKHX JJIEMEHTOB B
COEMHEHUAX  PA3JIMYHOIO  COCTaBa, MPHUHAMICKHOCTh  BEHIECTB K
OTpeNIeIEHHOMY KJIaCCy COEIUHEHUM 1Mo (popmyiiaM, BUI XUMHUYECKON CBSI3U
(KoBaJIeHTHasi, MOHHAsl, METAJUIMYEeCKas)) B HEOPTraHUYECKUX COCIUHCHUSX,
3apsii UOHA M0 XUMUYECKOU (popMyrie, XapakTep Cpelbl B BOJIHBIX pacTBOpAX
HEOPTaHUYECKUX COCIUHEHUH, TUIl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO
BEIIIECTBA;

e packpbiBaTh cMbICH [lepuommueckoro 3akona J[. WM. MengeneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAHHUE: ONHUChIBATH M  XapaKTepPHU30BaTh
TabnuyHyo ¢opmy Ilepuogudeckoid CHUCTEMBl XHMHUYECKHX JJIEMEHTOB:
paznuyaTh TIOHSATUS «IJIaBHAs moarpymnmna (A-rpynma)» #  «mo0o4YHas
noarpynmna (b-rpymma)», wameie u OosbliM€ TEPHOJbI, COOTHOCUTH
0003Ha4YEeHUs, KOTOPhIE UMEIOTCS B MEPUOAUMYECKON TaOIUIE, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHUX DJJIEMEHTOB (COCTaB H
3aps siapa, 001Iee Yucio AIEKTPOHOB U PACTIpeIeICHUE UX TI0 JIEKTPOHHBIM
CJIOSIM), OOBACHSITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHNUU CBOWCTB 3JIEMEHTOB



U UX COEIMHEHUH B MpeAenax MallblX MEpHOJOB M IJIABHBIX MHOATPYMI C
Y4ETOM CTPOCHUSA UX aTOMOB;

o KJIACCU(PHUIIMPOBATh XUMHYECKHE DJIEMEHTBhl, HEOPraHWYEeCKHEe BEIECTBa,
XMMHUYECKHE PEaKIUM ([0 YHCIYy M COCTaBy YYacTBYIOIIUX B pPEaKIHUU
BELIECTB, MO TEIUIOBOMY 3((}EKTy, IO H3MEHEHHMIO CTEIEHEH OKUCIECHUS
XMUMHYECKUX JIEMEHTOB);

e XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE U CIIeNU(PUIECKUE XUMUYECKUE CBOMCTBA
IOPOCTBIX U CJIOXHBIX BEIIECTB, MOATBEP)KIAs ONKMCAHUE IMPUMEpPaMU
MOJIEKYJISIPHBIX ¥ HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XHMHUYECKUX
peakuuii;

e COCTABJISITh YPABHEHUS 3IEKTPOJUTUUECKON JUCCOLMALIMM KUCIOT, IIEJI0YEH U
COJICH, TMOJHBIE W COKpAlIEHHbIE YPAaBHEHUS pPEaKUUid HMOHHOTO OOMEHa,
YpaBHEHUS PEAKIM, MOATBEPAKAAIOIINX CYIIECTBOBAHNE N'€HETUYECKOM CBSI3U
MEX/1y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

e PACKpBIBaTh  CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUuil
MOCPEJICTBOM COCTABIICHHSI JIEKTPOHHOTO OajaHCca 3THX PeaKUuid;

e IPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXXHOCTH IPOTEKAHMUS XUMHUYECKUX MPEBpallleHUd B  Ppa3InYHbIX
yCIIOBUSIX;

e BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MacChl BELIECTB,
MacCOBYIO0 [JIOJII0 XHMHYECKOTrO »JJIEMEHTa 10 (QopMysie COEIUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO
XAMUYECKOU PEaAKIINH;

e COOMIONATh MpaBWJIa IMOJIb30BAHUA XUMHYECKOM MOCYyAOH U J1abopaTOPHBIM
o0opy10BaHUEM, a TaK)Ke IIpaBUiia OOpAIlICHHS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSMHU IO BBIMOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OIBITOB IO
NOJIYYEHUIO U COOMpPAHMIO ra3000pa3HbIX BEUIECTB (AMMHAKa U YTIEKHUCIIOrO
rasza);

e IPOBOJIUTh PEAKIMH, MOATBEP)KIAIONIME KayeCTBEHHBIH COCTaB pa3IUYHbIX
BEILECTB: PACIO3HABATh ONBITHBIM NYTEM XJOpPUA-, OpOMHIA-, HOIWMI-,
KapOoHat-, ¢ocdar-, cuiaMKar-, CcyabpaT-, THUAPOKCUI-UOHBI, KATUOHBI
aMMOHHS ¥ HOHBl HM3YyYEHHBIX METAJUIOB, INPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHATH OCHOBHBIC ONEPALMU MBICIUTEIBHON JEATENBHOCTH — aHaIU3 U
CHUHTE3, CpaBHEHHE, 00OOIIEHNEe, CUCTEMATHU3allMI0, BBISBJICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JJIsl M3YyYEHUsS] CBOMCTB BEIECTB M XHMMHUYECKHX
peakiuii, €eCTeCTBEHHO-HAayYyHble METOJbl T[O3HAaHUS — HaONIO/EHuE,
U3MepeHHe, MOIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIe (LM (POBbLIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. [lepBoHavabHbIe XUMHUYECKHE MOHATHSA
Xumusi — BaxkHast 00J1acThb
11 €CTECTBO3HAHUS U 5 0 5 bubnuorexa [JOK
' IIPaKTUYECKOMU IEATEIBHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
BeliecTBa 1 XuMu4ecKue bubmuorexa [JOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3nen 2. BaxkHelilue npeacTaBuTe I HEOPraHUYeCKHX BelleCTB
21 Boznyx. Kucnopoa. [lonsitue 5 0 0 bubnuotexa [JOK
' 00 oKcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonarue o kuciaorax 8 0 1 bubmuoreka [IOK
' M COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6nuorexa [JOK
' OCHOBAaHHAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHUYECKUX COECIUHEHUIN https://m.edso0.ru/7f41837c
Hroro o pasueny 30

Paznea 3. [lepuoaguueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3jemMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U

31 [lepnoauueckast cucrema 7 bu6mmotreka [IOK
XHUMHUYECKHX 31eMeHToB /I, M. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aTomMa

12 | Ormermemn . buSaorea LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUN
bubmuorexa [JOK
Hroro o paszeny 15 https://m.edsoil.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPO'PAMME



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

9 KJIACC

KosmyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (uidpp )
NMPOrpaMMblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIIUH
11 [ToBTrOpenue u yriybiaeHne 3HaHUHA 5 1 0 bubnmnoreka HOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.eds00.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 0 0 bu6mmoreka [IOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIINS. 8 1 1 bubnmnoreka [JOK
' XHWMHYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HeMeTanIbl M MX COeTUHEHHS
51 OO0m1as xapakTepuCTUKa XUMUYECKHIX 4 0 1 bubnmnoreka [JOK
' siementoB VIIA-rpynmsr. agorenst https://m.eds00.ru/7f41a636
OO0m1as xapakTepuCTUKa XUMUYECKHIX
2.2 9He§eHT0§ VIAI-)F nel. Cepa u eé 6 0 0 bubmorexa HOK
' PYIHBL. &P https://m.eds00.ru/7f41a636
COETMHEHUS
OO0m1as XxapakKTepUCTUKA XUMUYIECKUX
2.3 aneﬁeHTmf VA-E nbl. A30T, Gocop 1 ux 7 0 1 bubmorexa [JOK
' PYTHSL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMHYCCKHUX
24 Z-)J'IeHl\ieHTO]i) IVAI-)F Tkl YTIEpoa u 8 1 2 bubmorexa [JOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COETUHEHUS
Hroro no pasneny 25



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

Paszaea 3. Merajiibl 4 HX COeXHHEHHUA

. bubnmoreka [JOK
31 (Obuue cBOHCTEA METATIOR 4 https://m.eds00.ru/7f41a636
bubmuorexa [JOK
2 B i 1
3 aXHEUIINE METAJUIBL U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo paszneny 20
Pa3znen 4. XuMus U okpy:Kawias cpeaa
bubnuorexa [JOK
4.1 BemiectBa 1 MaTepuaibl B )KMU3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

HOYPOYHOE INTAHUPOBAHUE

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoiabubie | IlpakTuueckue
n/n Bcero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Posb XuMuu B KU3HA 1 0 0 bubnuoreka [IOK
JenoBeKa. Tena u BemecTBa 05.09.2024 | https://m.edsoo.ru/ff0d210c
5 [TonsiTie 0 MeTOMaX MO3HAHUS B 1 0 0 bubmnorexa [JOK
XUMHH 05.09.2024 | https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 0 1 bubnmnoreka [JOK
oOparteHus ¢ J1abopaTopHbIM 12.09.2024 | https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 Yucrele BemecTBa u cMecu. CriocoObl 1 0 0 bubmuorexa [JOK
paszeneHus cMeceu 12.09.2024 | https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [JOK
8 . pHMEp 19.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH IOBApEHHOU COJIN)»
bu6nuorexa [IOK
6 A 1 0 0
TOMBTH MOTICIYIIH 19.09.2024 | https://m.edsoo.ru/ff0d2a6c
; XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 0 0 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHX 3JIEMEHTOB 26.09.2024 | https://m.edsoo.ru/ff0d2be8
bu6nunorexa [JOK
8 II 1 0 0
POCTHIE 1 CHONGIRE BeMlecTna 26.09.2024 | https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK
9 A - 1 0 0
TOMHOMOTCKYIAPHOS yHetue 03.10.2024 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

10 Xumuyeckasi hpopmyina. BaaeHTHOCTh bubmorexa [IOK
pMyTIa. 03.10.2024 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OtHoOcUTeNbHAsA aTOMHAs Macca. bu6nuoreka [IOK
OTHOCHUTENBHAS MOJIEKYJISIPHAS Macca 10.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO bubmuorexa [JOK
AJIEeMEHTa B COCIMHEHUH 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 Konuuectso BeniectBa. MoJib. bubmuorexa [JOK
MousipHas macca 17.10.2024 | https://m.edsoo.ru/ff0d5230
14 dusznvecKue 1 XUMUYECKUE SBJICHHUS. bubnmoreka [JOK
XuMHUYecKast peaKiius 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MPOTEKAHUS bubnmoreka [JOK
XUMHYECKHUX PEaKIHi 24.10.2024 | https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmoreka [JOK
XUMHUYECKUE YpaBHEHUS 24.10.2024 | https://m.edsoo.ru/ff0d3b88
Brrurcnenus: Komm4ecTBa, Macchl
17 BEIIIECTBA MO0 YPaBHEHUSAM XUMHUECKUX bubmorexa HOK
n . P 31.10.2024 | https://m.edsoo.ru/ff0d5708
peakuit
Kitaccudukanust XHMHYECKUAX PEaKIUit
18 (coemuHeHus, pa3IoKEHUS bubmorexa LOK
P : 31.10.2024 |  https://m edsoo.ru/ff0d334
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIONEIUCT 0606yq eHUE 1 brbmmorexa [OK
H AHCT: “} 07.11.2024 |  https:/m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIlHs 3HAaHHUH
20 KonTtponpHas padora Nel mo teme bu6muoreka [IOK
«BemecTBa U XUMUYECKUE PEAKLIUN 07.11.2024 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs rasos. Cocras bubmorexa LIOK
Bo3ayxa. Kucimopon — sneMent u 14.11.2024 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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npoctoe BemecTBo. O30H

duznueckre 1 XUMHYECKUE CBOUCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
poXia \peart . 14.11.2024 |  https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
C 0
2| auGoparopun 1 mpowscoc. Bubmrorera LIOK
AabopaTop P ' 21.11.2024 | https://m.edsoo.ru/ff0d497a
[TpuMmeHeHue Kucaopoia
TennoBoit 3¢ ekt XuMuIecKoi
24 peaKIu, MOHITHE O bubmnorexa [JOK
TEPMOXUMHUYECKOM YpaBHEHHUH, 3K30- U 21.11.2024 | https://m.edsoo.ru/ff0d4790
SHOTEPMHUCCKUX PEAKITUAX
) §OHJII/IBO (He(TH, yroms u MegaH). BuGmorexa LIOK
ArpASHEHHE BO3AYXA, CTOCOLRI €ro 28.11.2024 | https://m.edsoo.ru/ff0d4cda
PEIOTBPAIIICHHS
IIpakTuueckas padora Ne 3 mo Teme
26 «§OJ'I CHHUE I/II(3306I/I aHHe KUCJI0poJa bubmorera HOK
i o1 posa, 28.11.2024 | https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonxopon — anemeHT u mpocToe bubmmnoreka [JOK
BelecTBo. Haxoxienue B ipupoie 05.12.2024 | https://m.edsoo.ru/ff0d4dd0
28 duznyueckne 1 XMMUYECKHEe CBOMCTBA bubmmorexa [JOK
Bostopona. [Ipumenenue Boopoa 05.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIIOTaX M COJIAX bubmorera HOK
© © 0 xueto c0 12.12.2024 | https://m.edsoo.ru/ff0d50d2
CrnocoObl nomy4eHus BOAOpoJia B bu6muoreka [IOK
30
naboparopuu 12.12.2024 | https://m.edsoo.ru/ffod4ddo
IT 6ota Ne 4
3 lonyuenie n coduparne sotopo BuSanoexa LIOK
i P AOPOE, 10.12.2024 | https://m.edsoo.ru/ff0d4f42

W3Yy4YEHUE €TI0 CBOMCTBY
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MonsipHslii 00bEM Ta30B. 3aKOH

bu6nuoreka [IOK

32
ABorajipo 19.12.2024 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA
33 BEIIECTBA T'a3a 1O €ro U3BECTHOM bubmmorexa [JOK
Y 26.12.2024 | https://m.eds00.ru/ff0d55a0
KOJINYECTBY BEIIECTBA MU 00BEMY
Brruncnenus 006EMOB ra30B 1Mo
34 ABHEHUIO PEAKI[MM Ha OCHOBE 3aKOHA bubmmorexa LIOK
ypag P ! 26.12.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUI Ia30B
35 DduU3NYeCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI 09.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHIUKATOpax 09.01.2025 | https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbie
37 " HIGI:HaCBIIII)leHHBII; aCTBOPHI B buGnnorexa LIOK
pactBopaL 16.01.2025 |  https://m.eds00.ru/ff0d5b40
MaccoBasi J10JIsl BEIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «[IpuroToBiieHHE PACTBOPOB C bubnmnoreka [JOK
OTIpeIeIEHHOM MacCOBOW JA0en 16.01.2025 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 KonTponabnas padora Ne2 o teme bu6muoreka [IOK
«Kucnopoza. Bomgopon. Boma» 23.01.2025 | https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccudUKaIus, bu6nuorexa [IOK
HOMEHKJIaTypa 23.01.2025 | https://m.edsoo.ru/ff0d664e
[TomydyeHne 1 XUMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX Bubmmorexa LIOK
’ P 30.01.2025 | https://m.edsoo.ru/ff0d664e
OKCHUI0B
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnmnoreka [JOK
HOMEHKJIaTypa 30.01.2025 | https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XMMHYECKHUE CBOMCTBA

bu6nuoreka [IOK

43
OCHOBaHMI 06.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukaus, bubmuorexa [JOK
HOMEHKJIaTypa 06.02.2025 | https://m.edsoo.ru/ffOdfee2
45 [TomydyeHue U XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 13.02.2025 | https://m.edsoo.ru/ffOdfee2
C :
16 | anocobiemonpetmn oo BuGaworexa LIOK
. i ’ 13.02.2025 | https://m.edsoo.ru/00ad9474
CBOIiCTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 20.02.2025 | https://m.edsoo.ru/00ad9b7c
COCIMHECHHI
48 ['eHeTnyeckas cBsI3b MEX]y KJIaccaMu bubnnorexa [JOK
HEOPraHMYECKUX COCIMHEHUI 20.02.2025 | https://m.edsoo0.ru/00ad9a50
49 O000I11IeHNE U CUCTEMATU3AIUS bubnuorexa [JOK
3HAHUN 27.02.2025 | https://m.edsoo.ru/00ad9ch2
K 6ota Ne3
50 "(())SHTEEEII:II?;I;C;T Ia—lleo0 FZI;)I;IG;V([:(I/IX bubnmorera [TOK
. P 27.02.2025 | https://m.edsoo.ru/00ad9ela
COeIMHEHNI
[TepBbIe OMBITKY KIacCHPUKAITAN
51 XUMHAYECKHUX dieMeHTOoB. [lonsatue o bubmorexa LOK
) 05.03.2025 | https://m.edsoo.ru/00ad9ffa
rpynmnax cXoIHbIX SJIEMEHTOB
Ilepronnueckuii 3aK0H U
52 [Meprognueckas cucTeMa XUMHUYECKHUX bubnmorexa LIOK
p 05.03.2025 |  https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menaeneera
53 Ilepuonasl, rpymnnoel, IOATPYIIIEL Bubmaorexa IIOK
PHOZEL, TPYITIEL, TOATPY 12.03.2025 | https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atromoB. COCTaB aTOMHBIX

bu6nuoreka [IOK

>4 snep. N3oromsl 12.03.2025 | https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000TI0YCK
55 aToMOB 3JieMeHTOB [lepuonueckoi bubmmorexa [JOK
19.03.2025 | https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MenneneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[lepuonnueckoii cucreme /1. U. 19.03.2025 | https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3akoHa
57 JUIS pa3BUTHS HAyKU U npakTuku. . W. bu6mmoteka [IOK
MemnneneeB — y4€HbIi, eAaror u 26.03.2025 | https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIEeKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka [JOK
XUMHUYECKHUX JJIEMEHTOB 26.03.2025 | https://m.edsoo.ru/00adaab8
59 HNonnas Xumudeckas CBsI3b bubmmorexa [JOK
09.04.2025 | https://m.edsoo.ru/00adac34
60 KoBaseHTHAs nonsipHas XUMHAYECKAst bubmmnoreka [JOK
CBSI3b 09.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XuMH4YecKast bu6muoreka [IOK
CBSI3b 16.04.2025 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmmorexa LIOK
16.04.2025 | https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakiuu 23.04.2025 | https://m.edsoo.ru/00adb076
64 OKHUCIATENN U BOCCTAHOBUTEIH bubmorexa [TOK
23.04.2025 | https://m.edsoo.ru/00adb076
65 KonTtponbHas padota Ne4 o teme bubmuoreka [IOK
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«CtpoeHne atroma. XHMUYIECKast 30.04.2025 | https://m.edsoo.ru/00adh486
CBSI3b»

66 PesepBHbIil ypok. O0001ICHHE U 1 0 0 bubnmoreka [JOK
CUCTeMaTH3alis 3HAaHHUH 30.04.2025 | https://m.edsoo.ru/00adb33c

67 PesepBHbIil ypok. O0001ICHHE U 1 0 0 bubnmoreka [JOK

cUCTeMaTH3alus 3HAaHUH 14.05.2025 | https://m.edsoo.ru/00ad9ch2

68 PesepBHblit ypok. O60011€HNE U 1 0 0 bubnmoreka [JOK

CUCTeMaTH3aIis 3HAHHUH 14.05.2025 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68 4 6
[TPOT'PAMME
9 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE

Ne Hara uugposbie

Tema ypoka KonTpoabublie | IlpakTunueckue
n/m Bcero u3yyeHusi | oOpa3oBaTe/IbHbIE

padoThI padoThI
pecypcbl

Ilepnonnueckuil 3aKoH.

1 [lepuonnueckas cucrtema 1 0 0 bu6nuorexa [IOK
XUMHUYECKUX deMeHToB /[, U. 06.09.2024 | https://m.edsoo.ru/00adb59e
Menneneena
3

2| coliera ximmicexix sneverton 1 0 0 Bitbmionera LIOK

B} 06.09.2024 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIaTypa bubmumoreka [IOK

3 1 0 0
HEOPraHUYECKHUX BEILECTB 13.09.2024 | https://m.edsoo.ru/00adb7e2
Bunpl XuMH4ecKoil CBSA3U U THUIIBI but6mmoreka [IOK

4 ) 1 0 0
KPHUCTAJUINYECKUX PEILETOK 13.09.2024 | https://m.edsoo.ru/00adbac6
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KonTponbnas padora Nel o reme

3) «[ToBTOpEHue u yrinyOiaeHue 3HaHHHA 90.09.2024
OCHOBHBIX pa3JieioB Kypca 8 kiiaccay
6 Krnaccudukanusa XuMuueckux bubmuorexa [JOK
peaKIuii 1Mo pa3IMIHBIM IPU3HAKAM 20.09.2024 | https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XMMHUYECKOU
7 peakuuu. [loHsTHe 0 TOMOT€HHBIX U bubmmorexa LIOK
27.09.2024 | https://m.edsoo.ru/00adbe9a
TFETEPOreHHBIX PEAKIIUAX
[ToHsiTHE O XMMUYECKOM
aBHOBecuU. DaKTOPBI, BIUAIONINE
8 fla CKOPOCTH XHMHqSCKOﬁ peakuuu u bubmorexa [JOK
27.09.2024 | https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO
paBHOBECHs
9 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubnuorexa [JOK
peaknuu 04.10.2024 | https://m.edsoo.ru/00adcade
Teopust 31EKTPOIUTUYECKOMN
10 I[Hcfounaumn.pCHnLHHe u ciadbie bubmmorexa LIOK
04.10.2024 |  https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Honnble ypaBHEHUS peaklui bubmmorexa LIOK
11.10.2024 | https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubnmnoreka [JOK
00 BIEKTPOIUTUYECKON 11.10.2024 | https://m.edsoo.ru/00add5d8
U CCOLIAIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE TMPEICTABICHUI 00 bubmmorexa LIOK
N 18.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOLUALINN
14 [lonsTue o rugponuse cosen bubmuoreka [IOK
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18.10.2024 | https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cHCTeMaTH3aIus bubnmnoreka HOK
3HAHUHI 25.10.2024 | https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Pemienne 3xcnepuMeEHTAILHBIX Bubmaorexa ITOK
p 25.10.2024 |  https://m.edsoo.ru/00addbfa
3a71ad»
Kourponsnas padora Ne2 o reme
17 <<3§;€T H(I)):H:Hpqec;aﬁ Hc:o TH:le U bubmorexa LIOK
p g At 08.11.2024 | https://m.edsoo.ru/00addecO
XHUMUYECKUE PEaKIiU B paCTBOpaX»
OO0mas XxapakTepUCTHKA FaJIOTEHOB.
18 XI/II;III/IIIGCKI::/IG CBI;ﬁCTBa Ha IpUMepe bubmorexa LOK
pHMep 08.11.2024  https://m.edsoo.ru/00addfe2
XJIopa
XnopoBoaopoa. ColistHas KHCIIOTa,
19 XI/IMII/)IIIeCII(II/IEE) CEOﬁCTBa MOJIy4EHUE buGnnorexa LIOK
» TTOTYHCHHC, 15.11.2024 | https://m.eds0o.ru/00ade104
MIPUMEHECHHE
[IpakTuyeckas padora Ne 2 o Teme
20 «[Tonyuenne COIIHON KUCIOTHI bubnmorera [TOK
yi - . ’ 15.11.2024 | https://m.edsoo.ru/00ade348
u3yueHue e€ CBONCTB
BbruuciieHus mo ypaBHEHUSAM
21 XUMHYECKAX PEAKINI, €CJIU OIUH U3 bubnnorexa LIOK
peaiiui, a 22.11.2024 | https://m.edsoo.ru/00ade488
peareHTOB JiaH B U30bITKE
99 OO6mrast XxapakTepucTHKa SJIEMEHTOB bubnmnoreka [JOK
VIA-rpynnsl 22.11.2024 | https://m.edsoo.ru/00ade64a
AnnotpornHbie MOIU(PUKAIIMH CEPBI.
93 Haxoxnenue cepsl u €€ coeAMHEHU N bubnmoreka [JOK
B IIpHpoie. XUMHUYECKHE CBOMCTBA 29.11.2024 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopo/i, cTpoeHue, bubnmnoreka [JOK
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(bu3HUECKHE ¥ XUMUYECKHE CBOMCTBA 29.11.2024 | https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KHCI0TA,
25 (me/ItI:eCKHI; U xmfnqecme buomorexa LIOK
. 06.12.2024 | https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHHUE
XUMHYECKUE PEAKLIUH, JICKALINE B
OCHOBE MPOMBIIIICHHOTO CTI0c00a

26 IIOJIyYEHUS CEPHOM KUCIIOTHI. bu6mmoreka [IOK
XUMHUYECKOe 3arps3HeHNE 06.12.2024 | https://m.edsoo.ru/00adec8a
OKpY’Karollen cpebl COeTUHEHUSIMU
CephI

97 Beruucnenue MaccoBoOM J0JIM BBIXO/1a bubnuorexa [JOK
IPOJIyKTa PEaKINU 13.12.2024 | https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTHKa YJICMCHTOB

28 VA-rpynisl. A30T, bubnmoreka [JOK
pacrpocTpaHeHHe B IPUPOJIE, 13.12.2024 | https://m.edsoo.ru/00adeeatb
(hU3MYECKre U XUMHUYECKUE CBOMCTBA
A

29 xrhriaetK:; 0(113):;11;1:;1(;12 ) eHHE U bubamorexa LHOK

> TTOIYH 20.12.2024 | https://m.edso0.ru/00adf004
MIPUMEHEHUE
[TpakTuueckas padota Ne 3 o Teme
30 «l?lon eHue aleMHaKa HU3yYECHHE €TO brbmmorexa [OK
) Sk 20.12.2024 | https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKue u bu6nuorexa [JOK
XUMHUYECKHUE CBOWCTBA 27.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH

39 aMMOHHUS B KQU€CTBE MUHEPATbHBIX bubnmnoreka [JOK
ynobpenuit. Xummuaeckoe 27.12.2024 | https://m.edsoo.ru/00adf518

3arpsA3HCHUC Opr)KaIOH_ICﬁ Cpcabl
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COCIMHCHUAMHU a30Ta

dochop. Oxeun pochopa (V) u

33 docdopHas kucioTa, GusnIecKue u bubmmorexa [JOK
P . 10.01.2025 | https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, TOJTyYCHHE
Hcnonb3oBanue GochaToB B
34 KaueCTBE MUHEPATBHBIX YIOOpEHUH. bubnmoreka [JOK
3arps3HeHne PUPOTHON CPeIbl 10.01.2025 | https://m.edsoo.ru/00adfc20
dbocdharamu
VYraepon, pacrpocTpaHeHIE
35 1} FE Ic: fal insiieciieHniiMiqecxne bubamorexa LIOK
PUPOAS, 17.01.2025 |  https:/m.edsoo.ru/00adfd9c
CBOWCTBA
Oxcunel yriaepona, ux Gu3nveckue u
36 XHMHYECKHUE CBOMCTBA. bubnuorexa [JOK
DKOJOTHYECKHE MTPOOIIEMBI, 17.01.2025 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepona (IV)
37 VYronbHas KUCHOTA U €€ CONu bubmmorexa [JOK
24.01.2025 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[losnydyeHue yriaekuciaoro rasa. bubmmnoreka [JOK
KagecTBenHas peakius Ha KapOOHaT- 24.01.2025 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpraHHYeCcKHUX BellecTBaX KakK O bubmorexa HOK
P 31.01.2025 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
40 Kpemnuuii u ero coeguuenus brbmorexa [JOK
P A 31.01.2025 | https://m.edsoo.ru/00ae080a
41 [IpakTnueckas pabora Ne 5. bubmuoreka [IOK
Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 07.02.2025 | https://m.edsoo.ru/00ae0bf2
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no TeMe «BaxkHeillne HeMeTaJuIbl U
UX COEIMHEHUS

KonTponbnas padorta Ne3 o reme

bubmuorexa [JOK

42 «BaKHeHLINE HEMETALIBI It HX 07.02.2025 | https://m.edsoo.ru/00ae0e18
COETUHEHUS»

OOm1ast xapaKTepUCTHKA
XUMHUYECKUX IJIEMEHTOB —

43 MeTaJI0B. MeTajuinueckas CBs3b U bubmuorexa [JOK
MeTaJJINYeCcKasi KpUCTaUIMYeCKas 14.02.2025 | https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyecKre CBOMCTBa
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUECKUN Psift bubmmorexa LIOK

. 14.02.2025 | https://m.edso0.ru/00ael1156
HaMpPsHKEHUH METalIoB
OO6m1re criocoObI MOTyYSHHS
MetasuioB. CruiaBel. Beraucienus mo
45 YPAaBHEHUSAM XUMHUUYECKHUX PEaKLINH, bubmmorexa LIOK
21.02.2025 | https://m.edsoo.ru/00ae1156
€CJIM OJJUH U3 PEareHTOB COJAECPKUT
MIPUMECH
46 IToHsATHE O KOPPO3UH METAIITIOB bubmmorexa LIOK
21.02.2025 | https://m.edsoo.ru/00ae1278
bubmmoteka [IOK

4 Ilenotrie MeTan et 28.02.2025 | https://m.edsoo.ru/00ae14b2

48 OKcHIbl ¥ TUIPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJIust 28.02.2025 | https://m.edsoo.ru/00ae14b2

49 [lemouHO3eMENbHBIC METAILTBI — bubnmnoreka [JOK
KaJIbLIUH ¥ MarHui 06.03.2025 | https://m.edsoo.ru/00ael15e8

50 Bakuelinme coeTMHEHNS KaIbITHS but6mmoreka [IOK
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06.03.2025 | https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U cHCTeMaTH3aIus
3HAHUU 13.03.2025
50 JKécTkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUs 13.03.2025 | https://m.edsoo.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme
53 "}Irz'éCTKOCTL BOE[BI 1 METOMBI €6 bubmorexa [IOK
| 20.03.2025 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 ATroMHHHiL 20.03.2025 | https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bu6nuoreka [IOK
THJIPOKCHIA 27.03.2025 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>0 AKeneso 27.03.2025 | https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, THIPOKCUIBI U COJIM XKeje3a bubnmnoreka [JOK
(1) u xene3a (1) 10.04.2025 | https://m.edsoo.ru/00ae35e6
58 O06001IeHne U CUCTEMaTU3AIIHS
3HAHUU 10.04.2025
[IpakTnueckast pabora Ne 7.
59 Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 bu6muoreka [IOK
o TeMe «BakHeWIe MeTalTbl U UX 17.04.2025 | https://m.edsoo.ru/00ae3de8
COETUHEHUS
Beruncnenus mo ypaBHeHUSIM
XUMHYECKHUX PEAKIIHiA, €CJIN OJIUH U3
60 peareHToB /1aH B U30BITKE WU bu6muoreka [IOK
COJICPKUT MpUMecH. Beruncnenus 17.04.2025 | https://m.edso0.ru/00ae1750

MacCCOBOW JI0JTH BBIXOJIa MPOYKTa
peakiuu
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0001IeHYE ¥ CUCTEMATU3 AU

o1 3HaHUI 1 24.04.2025
KonTponbnas padorta Ne4 o reme
62 «BaxxHeiine MeTauIbl U UX 1 94.04.2025
COCIMHEHUS»
63 BemectBa u Marepuaisl B 1 bu6mmoteka [IOK
IIOBCEAHEBHOM XKU3HU YEJIOBEKA 15.05.2025 | https://m.eds0o.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE 1 bubnuoreka [IOK
OKPYKaroIen CpeIbl 15.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponb xumun B perieHun 1 bubnmoreka [JOK
AKOJIOTUYECKHX TIPOOIeM 22.05.2025 | https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011eHUE U 1 bu6mmoreka [IOK
cUCTeMaTH3alus 3HAHUH 22.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PesepBHeIil ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTeMAaTH3aIVsl 3HAHHUIA 29.05.2025 | https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHUE U 1 bu6nuoreka [IOK
CHUCTEMATH3aIN 3HAHUH 29.05.2025 | https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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 OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

» Xumusi, 8 xknacc/ ['abpuensta O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxrmmonepHoe o6miecTBo «M3aarenberBo «IIpocBermienney»

» Xumus, 9 knacce/ I'abpuensta O.C., OctpoymoB N.I'., Cnankos C.A.,
AxkrnonepHoe obmectBo «M3narenscTBo «IIpocBemenuey

tabauiel: [lepuoandeckas cucteMa XuMHIeCKUX demeHToB 1. U.
MenneneeBa, TabHIa paCTBOPUMOCTH, SJICKTPOXUMHUCCKHUH PsIJ] HAIPSHKEHUS

MCTAJIJIOB

METOJAUYECKUE MATEPUAJIbBI JISA YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIi-ypOBEHb.-
Peanuzauusa-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Meroanueckoe-mocooue-misa-yunrens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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