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MNOACHHUTEJIBHAA 3AITMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOI'O OONIEro 0O0pa3oBaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
o0pa3oBaTeIbLHON MPOrpPaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHUs, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OcHOBEe (enepanbHOM paboueld MpPOrpaMMbl
BOCIIUTAHUS U C YIETOM KOHIIEMIMHU MPENOIaBaHus yueOHOT0 peaMeTa « XUMUs
B 00pa3oBaTeIbHBIX Opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo xumMum Aa€T TpENCTaBIIEHHWE O IENsIX, OOIIeil crpareruu
OoOydeHHs, BOCHUTAaHUS W pa3BUTHS OOYYAIOIMIMXCA CPEJACTBAMH Y4EOHOTO
npeaMera, yCTaHABJIUBAET o0s3aTeNbHOe peAMETHOE coJiep>KaHue,
MIPENYCMaTPUBAET PACIPENCICHUE €ro Mo KJaccaM U CTPYKTYpUpPOBaHUE IO
pazmenaM M TeMaM MOpPOrpaMMbl MO XUMHUH, ONPENENSET KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEePUCTUKHU COJIepXKaHUsI, PEKOMEHIYEMYIO
MOCJIEIOBAaTEIbHOCTh ~ M3YyYEHUS] XUMHUU C Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKU  y4eOHOTO MpOIecca, BO3PACTHBIX
ocoOeHHOCTEH O00ydJaroluxcs, ONpeAesieT BO3MOXHOCTH TMpeaMera IS
peayiv3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOMN
MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHHUs, a TaKKe TPeOOBaHUN K
pe3yabTataM oOy4eHUs XUMHUU Ha YPOBHE 1I€JIEH U3ydeHUs PeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIHHON JEATENLHOCTH O00YyJaromierocsi Mo OCBOCHUIO
y4e0HOTr 0 CoJIep KaHUsl.

3HaHUE XUMHUHU CIYXUT OCHOBOW i (POPMUPOBAHMSI MUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepuaIbHOM E€AUMHCTBE MHpPA, BAXKHYIO
poJib UTPaOT (OPMUPYEMBbIE XUMHEH MPECTaBICHUS O B3aMMOIIPEBpAICHUIX
SHEPTrUU U 00 DSBOJIOIUHU BEIIECTB B MPHUPOE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM, DHEPreTUYECKOM,
MUIIEBON M KOJIOTUYECKON 0€30macHOCTH, TPOOIeM 31paBOOXPAHCHHUS.

N3yuyenune xumun:

CIOCOOCTBYET  pealM3alldd  BO3MOXHOCTEM  JIJI1  caMOpa3BUTHUS U
dbopMuUpOBaHUS KYIbTYPhI IUIHOCTH, €€ 001Iel U (HYHKITMOHATbHOW IPAMOTHOCTH;

BHOCHT BKJIaJl B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN
OOy4JaroIMXCsA, HABBIKOB WX CAMOCTOSITCIPHOW Yy4eOHOW  JCSATEIBHOCTH,
SKCIEPUMEHTAIBLHBIX M HCCIEOBATEIbCKUX YMEHHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B MPOPECCHOHAILHOMN NESITEIIbHOCTH;

3HAKOMUT CO CHeUU(PUKON HAYyYHOrO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsA/1a HA €AUHCTBO MPUPOABI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TaroM B POPMUPOBAHUM E€CTECTBEHHO--HAYYHOUN IPaMOTHOCTH 00YYaIOIINXCS;

crocoO0CTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ] B IKOJOTUUECKOE
oOpaszoBaHue 00y4aroIIMXCs.



JlaHHbIe HampaBiIeHUS B OOYYEHWH XUMHUHU OO0ECIeUMBAIOTCS CHEIU(PUKON
collepKaHUs ~ y4eOHOTro  TpeIMeTa, KOTOpPbIM  SBISETCS  IeJarordyecku
aJanTHUPOBAaHHBIM OTpaK€HWEM 0a30BOM HAYKH XMMHUU Ha ONPE/IEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTrO 00IIero oO0pa3oBaHUs OPUESHTHUPOBAH Ha
OCBOCHHE OOYYarOlMMHCSI CUCTEMBbl MEPBOHAYAJIBHBIX MOHSITUW XHMHHU, OCHOB
HEOPraHWYECKOM XHMHUM UM HEKOTOPBIX OTACJbHBIX 3HAYUMBIX ITOHSITHMN
OPraHu4eCKON XUMHUH.

CtpykTypa coaepKaHUsi MPOrpaMMbl MO XUMUKU C(HOPMHpPOBaHA Ha OCHOBE
CUCTEMHOro moaxoja k e€ uszydeHuto. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBbI
MOHSATUM O XMMHUUYECKOM 13JIEMEHTE M BEIIECTBE U CUCTEMBI MOHITUI O XUMHYECKOM
peakiiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPTraHWU30BaHbI 110 MPHUHITUITY
MOCJIEA0BATEILHOIO PA3BUTHA 3HAHUW HA OCHOBE TEOPETUYECKUX IMPEICTABICHUI
Pa3HOro YpOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHU,

— Ilepuoaunueckoro 3akoHa J[. M. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMMUHU;

— YYEHHUSI O CTPOCHUU aToOMa U XMMUYECKON CBSA3H;

— TMpPEeACTaBIICHUM 00 SIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEIIECTB B
pacTtBopax.

TeopeTndyeckne 3HaHUA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (haKTOB, PA3BUBAIOTCS ITOCJIEIOBATEIHLHO OT OJHOTO
YPOBHS K JAPYroMy, BBINOJHSS (YHKIUU OOBACHEHUS W IMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSA M BO3MOXXHOCTEH MPAKTUYECKOrO NMPUMEHECHHUS W IOJY4YEHHS
M3y4aeMbIX BEIIECTB.

OcBoeHHEe TMporpaMMbl IO XHMHH  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABJIEHUS] O XMMHUYECKOW COCTABJISIONIEH HAYYHOW KAPTHUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IEHHOCTHOTO OTHONIIEHUS K HAYYHOMY 3HAHUIO U
METOJIaM TNO3HAHUA B HayKe. M3ydeHne XUMUHM NPOUCXOAUT C NPUBICYCHUEM
3HAHUW W3 paHee M3YYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyXKarouid MUp,
«buonorus. 5—7 knaccel» u «dusuka. 7 Kaacey.

[Ipy w3ydyeHWH XWUMUU TPOUCXOAUT (POPMUPOBAHHE 3HAHWA OCHOB
XUMHAYECKOM HAyKu Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKOM
NEATENIbHOCTA YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3agadya ydyeOHOro IpeamMeTra COCTOUT B (OPMHUPOBAHUM CHCTEMBI XHMHYECKHUX
3HAaHUN — BaKHEUIIMX (HaKTOB, MOHATHUH, 3aKOHOB U TEOPETUUECKUX TMOJOKEHUM,
JOCTYIHBIX OOOOIIEHUA MHUPOBO33PEHUYECKOTO XapakTepa, sfA3blKa HAayKH, B
npuoOIIEHWH K HAydYHBIM METOJaM TO3HAaHWUS TMPH M3YYCHUH BEIIECTB H
XUMUUYECKUX PEaKIUi, B (POPMUPOBAHUU U PA3BUTUM MTO3HABATEIHHBIX YMEHUU U
X TPUMEHCHHH B y4eOHO-TIO3HABATEIBHON M y4eOHO-HCCIeI0BaTEIbCKOM



JESITENbHOCTH, OCBOEGHHMU TMpaBWJI 0Oe30macHOro oOpallieHusi C BelleCTBAMHU B
MIOBCETHEBHOM JKU3HHU.

[Tpu u3ydeHHr XMMHHU Ha YpOBHE OCHOBHOIO OOIIETr0 0Opa3oBaHUs BaXKHOE
3HaY€HUE MPUOOPENN TaKHUE 1eJU, KaK:

— ¢opMuUpOBaHHE WHTEIJICKTYaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOWM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATUIO PELIECHUM,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HampaBICHHOCTh OOy4YeHHs] Ha CHCTEeMaTHYecKoe MpuoOIIeHNEe
o0y4arommxcs K CaMOCTOSTENbHOM I03HABAaTEIbHOW JEATEIbHOCTH, HAyYHBIM
METOJaM TIO3HAHHS, (OPMHUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrneueHne yCIOBHM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO 00YJarOITUMUCS
OTbITa PAa3HOOOPA3HON NEATETbHOCTH, MO3HAHHMS M CAMOIO3HAHMS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIINUX YHUBEPCAJIbHOE 3HAUCHUE s
Pa3NIUYHBIX BUIOB JEATEILHOCTH;

— (¢opmupoBanue oOmell (YHKIMOHAIBPHOM M  E€CTECTBEHHO-HAyIHOU
IPaMOTHOCTH, B TOM YHCIE YMEHHH OOBICHATh U OILICHUBATH SIBICHMUS
OKPYKaIOI[ETO MHpa, HCIONb3Yys 3HAHWUS W OMNBIT, MOMyYEHHBIC MPH H3yUCHHUH
XUMUHU, TPUMEHITh HMX TPU PEIICHUH MTpoOJieM B IOBCETHEBHON JKU3HU W
TPYIOBOM JEATEIBHOCTH;

— (¢dopMmupoBaHue y OOydYalIMUXCA TYMAHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSl IICHHOCTH XUMUYECKUX 3HAHUW JUIsi BBIPAOOTKH ODKOJOTUYECKU
1eJIecoo0pa3Horo MOBEeACHUS B OBITY M TPYAOBOM JACSATEIBHOCTH B IENSIX
COXPAHEHUsI CBOETO 3/I0POBbS U OKPYXKAIOIIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBALUMU K OOYYEHMIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCIIMTAHMID Ha OCHOBE YCBOGHHMS OOILEYETIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MpPOQHIIS M HANPaBICHHOCTH JAJbHEUIIETO
oOydJeHusl.

OOmiee YMCIO 4YacoB, OTBEACHHBIX I HM3YUYCHHUS XHUMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B Hezelno), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIO).

COILEPKAHUE OBYUEHUA

8 KUIIACC

IlepBoHaYaIbLHBIC XUMUYECKHE TOHATHSA

IIpenmer xumun. Posib XUMHUM B JKM3HU 4Y€JIOBEKA. XHMMHUSI B CUCTEME HayK.
Tena u BemecTtBa. @U3MYECKUE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSHUE



BemecTB. lloHsATHE O MeTOmax MO3HaHUA B XMMHUU. UMCThIE BEHIECTBA U CMECH.
Crioco0bl pa3eneHus: CMECeu.

ATOMBI W MOJNEKYJbl. XHMHYECKHE 3JIEMEHTHl. CHUMBOJIBI XMUMHYECKUX
sneMeHTOB. [IpocThie U ClIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHUE.

Xumuueckass Qopmyna. BaneHTHOCTb aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TOCTOSHCTBAa cocTaBa BewlecTB. (OTHOcCHUTENbHAas aTOMHAas —Macca.
OTtHocuTenpHas MOJEKYJsIpHas mMacca. MaccoBas 105 XMMUYECKOrO 3JIEMEHTA B
COEITMHEHUHU.

KomnuectBo BemiectBa. Mosb. MonsipHas macca. B3anMoCBsI3b KOJIMUECTBA,
Macchl M YHUCla CTPYKTYPHBIX €IuHUI] BemiecTBa. Pacuérel mo ¢dopmymnam
XUMUYECKUX COCTUHEHUN.

du3nyeckne U XMMUYECKHE SBJICHUA. XUMHUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEUIECTB. XuUMHueckue ypaBHeHus. Knaccuduxanus
XUMUYECKUX peaklnil (COeMHEHUS, PA3JIOKEHH S, 3aMelIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYyJ0M, mpaBuiaMu paboThl B 1abOpaTopuu u
npuémMamMu o0paleHus: ¢ J1ad0paTOpHBIM O0OPYAOBAHUEM, U3YYEHUE U ONKCAHUE
(¢u3nyeckux CBOMCTB O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOACHUE
¢u3znueckux (IUJIaBI€HUE BOCKA, TasHUE JbJa, PAacCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlusl BOAbI) U XUMUYECKUX (FOPEHUE CBEYM, MPOKAIWBAHHE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTOW) SIBIICHUM, HAOII0/IeHNE U
ONMKMCAHKWE NPU3HAKOB MPOTEKAHMUSI XMUMHYECKUX peakiuil (pas3jokeHue caxapa,
B3aMMOJIEICTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3jioKeHHe T'MIIPOKCHUIA
menu (IT) mpu HarpeBanuu, B3auMozeHCTBHE Kefe3a ¢ pacTBopoM conu meau (I1),
U3Y4YEHHE CIOCOOOB pa3/iesieHHs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITApUBaHUE, TUCTHIUIIMS, XpoMaTorpadusi, IpoBeIeHNE OYUCTKHU MOBAPEHHOMN
CONM, HaOMIOAEHWE W  ONUCaHWE  pPe3yJbTaTOB  MPOBEIEHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHUE MOAENEH MOJIEKY
(IIapOCTEPIKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3j€eMEHT UM IpOCTOE
BeniecTBO. HaxoxneHue kucimopona B mpupoje, (U3MUYECKHe U XUMHUYECKHE
cBoiictBa (peakiuu rtopeHus). Okcupasl. Ilpumenenune xkucnopoga. CrnocoObl
MOJIyYEHHs] KHCIIOpoAa B JabopaTopud M NOPOMBIIUIEHHOCTH. KpyroBopot
Kucaopoja B npupoze. O30H — aJuloTponHas MOAU(PUKALUs KHUCIOPOa.

TermmoBoil 3P(deKT XUMHUUYECKOW peakluuH, TEPMOXMMHUUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUWH. TOIUIMBO: Yrojlb W METaH. 3arpsA3HEHUe
BO3/yXa, YCUJIEHUE TapHUKOBOT0 3(h(ekTa, pa3pylieHrne 030HOBOTO CIOS.

Bomopon — sneMeHT W mpoctoe BemecTBo. HaxokaeHue Bogopoma B
npupose, (u3NYecKue U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
nosyyeHus. Kucnorsl u conu.



MomsipHbiil 00bEM Ta30B. PacuéTl 110 XMMUYECKUM YPaBHEHUSIM.

dusnueckne CcBoMcTBa BOAbl. Boma kak pacrBopurenb.  PacTBopbl.
HacelieHHble U HEHACHIIEHHBIE PAcTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJIC.
MaccoBas 10711 BENIECTBA B pacTBOPE. XUMUUYECKHUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTtBOpoB B mpupose U B KU3HHU 4esnoBeka. KpyroBopoT Bonbl B MPHUPO/IE.
3arps3HeHue NpUpPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudukamus nHeopranmdeckux coenuHeHuid. Okcuawl. Kiaccudukarus
OKCUJIOB:  cosieoOpasyroniue  (OCHOBHBIE, KHUCIOTHBIE, amM(OTEepHBIE) U
HecosieoOpasyromue. Homenknatypa okcugoB. Dusznueckne M XUMHUYECKHE
CBOMCTBA OKCUJIOB. llonmyuenue okcuaos.

OcHoBanus. Knaccudukanuuss ocHOBaHMM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBanui. PuU3MYECKHE W XMMHUYECKHE CBOWCTBA
ocHoBaHuM. [losryueHne 0OCHOBaHUU.

Kucnotel. Knaccuduxamus kuciaor. Homenknarypa kucinor. @undeckue u
XUMHUYECKUE CBOMCTBAa KHCHOT. Psan aktuBHoctm mertaimmoB H. H. bekerosa.
[TonyyeHne KUCIOT.

Comu. Homenknarypa cosieil. @U3NYECKHE U XUMUYECKUE CBOMCTBA COJICH.
[Tonyuenue coien.

['eneTnueckas CBsSI3b MEXK]y KJaCCaMU HEOPTraHUYECKUX COSTUHECHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMNPEIEICHHUE COEPKAHUs KUCIOPOAA B BO3AyXE, MOJIYYEHHUE,
coOupaHue, paclo3HaBAaHUE W M3YYEHUE CBOMCTB KHCIOpPOJa, HaOJI0JACHUE
B3aMMOJICIICTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS H
NpEeKpaieHrss TopeHus (TmoXkapa), O3HAKOMJICHHE C oOpasllaMh OKCHIOB H
OMMCaHWE WX CBOMCTB, MOJy4YeHHUE, COOMpPAHHE, pPACIO3HABAHUE U U3YyYCHUE
CBOMCTB BOAOpOJia (rOpeHue), B3auMojecTBHE Bojopoaa ¢ okcuaom meau (I1)
(BO3MOXKHO MCIOJIb30BAaHUE BHJIE€OMATEpUaIoB), HAOIIOAEHUE OOpa3IlOB BEIIECTB
KOJIM4ecTBOM 1 MOJb, HCCIEIOBAaHHUE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C
pa3IMYHON PAcTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C  ONPEAEIEHHON
MacCOBOW JOJIEH pacTBOPEHHOIO BEILIECTBA, B3aUMOJICHCTBUE BOJABI C METAJJIAMU
(HatpueM ©  KajblueM) (BO3MOXKHO MCIOJIb30BAaHHE BHUJECOMATEPHUANIOB),
UCCIIeJOBaHWE O0pa3lOB HEOPraHMYECKUX BEIECTB PA3IUYHBIX  KIJIACCOB,
HaOIIOICHNE U3MEHEHHsI OKPACKH MHIMKATOPOB B PACTBOPAX KHCIOT W IIETIOYEH,
u3ydeHue B3aumojeiictBus okcuma meam (Il) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCIOT C METaUlaMH, pEaklUHWil HEWTpalu3alHuH, MOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHUE OJIHOTO META/JIa JPYTMM K3 PacTBOpPa COJM, PEIICHUE
AKCHEPUMEHTANIbHBIX 3alad 1o TeMe «BaxkHelmue Kiacchl HEOPraHMYECKUX
COCTMHEHUI.

Ilepnognuecknii 3akoH u Ilepuoamyeckasi cucreMa XHMHYECKHX
jemeHToB JI. U. MenneneeBa. CtpoeHue aroMmoB. XMMHUYECKasi CBSA3b.
OKHNCINTETBHO-BOCCTAHOBUTE/IbHBIE PeaKII MU



[lepBbie TOMBITKH KIACCU(DUKAIIMM XUMHUUYECKUX 3JIeMeHTOB. [loHsaTue o
IPYNIAax CXOOHBIX 3JEMEHTOB (ILEJIOYHBbIE M LIEJIOYHO3EMENIbHBIE METaJlIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yroT aM(OTEpPHBIE OKCHABI
Y TUJIPOKCUJIBL.

Ilepuoanueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  KoporkomeprnogHas ©  JIMHHONEPUOAHAsS (bopMbI
[lepuognueckoii cucrtembl xumuueckux aneMeHToB JI. . Menneneesa. Ileprosl
u rpynnbl. DU3AYECKUK CMBICH NOPAAKOBOTO HOMEpPA, HOMEPOB MEPHOAA H
IPYIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aroMoB TmepBbiXx 20 XMMHUYECKHX  HJIEMEHTOB
Ilepnonnueckon cucremsl [[. M. MenneneeBa. XapakTepucTHKa XMMHUYECKOTO
3JIEMEHTA 10 €ro nojioxkeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHUS paJuyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO IPYIIAM U IEPUOIAM.

3nauenue llepuoguueckoro 3akona u Ileprognyeckoi CUCTEMbBI XUMHUYECKUX
AJIEMEHTOB Uil pa3BuTUA Hayku M npaktuku. . V. MenneneeB — yd€Hbld U
IPaKIaHHH.

Xumuueckass cBA3b. KoBajieHTHass (mojisipHass M HEMOJSIpHAsA) CBA3b.
DIEeKTPOOTPULIATEILHOCTD XMMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp oxucneHusa.  OKHUCIMTEIBHO--BOCCTAHOBUTENBHBIE  PEAKLUH.
[Ipouecchl okucnenus U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrne oOpa3loB BELIECTB METAIUIOB U HEMETAJJIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LMHKA C pPACTBOPAMHU KHUCJIOT M UIENOYEH, NPOBENECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLUN
(ropeHue, peakuy pa3aoKeHus, COeTUHEHUS).

Mesxcnpeomemmnbnie ceéa3u

Peanuzanusi MeXnpeaMeTHBIX CBS3€d MpU HM3y4YeHUH XUMUU B 8 Kiacce
OCYIIECTBIISIETCS 4epe3 MCMOJIb30BAHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
MOHATUM, TaK U MOHSATUMN, SBIIOIIMXCSA CUCTEMHBIMU ISl OTJENbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO--HAyYHBIC MOHATHS: HAY4YHBIN (DaKT, THUIOTE3a, TeOpus,
3aKOH, AaHallu3, CHHTE3, KIaccu(ukanus, MEpUOJAUYHOCTb, HAOIIOACHUE,
JKCIIEPUMEHT, MOJEIIMPOBAHNE, U3MEPEHUE, MOIEIIb, SIBIICHUE.

®uznka: MaTepus, aroM, D>JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUYECKUN 3apsiji, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MUYECKUE BEJTUYMHBI, €IHUHHIIbI
MU3MEPEHUS, KOCMOC, TIIIaHEThI, 3BE€3/1b1, COnHIE.

buonorust: dotocunTes, nbixanue, ouocdepa.



['eorpadus: armocdepa, ruppocdhepa, MHUHEpalIbl, TOPHBIE  MOPOJIHI,
IIOJIE3HBIE UCKOIIAEMBbIE, TOILUIMBO, BOAHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XMMHYECKas peakUs

[Tepuognueckuit 3akoH. [leproanyeckasl cucTreMa XUMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBbIX TPEX IMEPUOJIOB, KalMs, KAIbIUA W HX
COCAMHEHUN B COOTBETCTBMM C IMOJOXKEHHEM 3jeMeHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbl XUMHUYECKOW CBsI3U. THUMBI KpPUCTANIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukarus 1 HOMEHKJIaTypa HEOPraHUYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCSIIMXCS K Ppa3jIMYHbIM KJaccaM HEOPraHUYECKHX
COCMHECHUH, TCHETUYECKAs CBS3b HEOPraHMYECKUX BEIIECTB.

Kiaccudukarusa XuMudeckux peakiiuii o pa3IMuHbIM IPU3HAKaM (TI0 YUCITY
M COCTaBy Yy4YacTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIJIOBOMY 3(ddekTy, 1o
U3MEHEHUIO CTETICHEW OKUCICHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTajan3aTopa). JDK30- U HHIAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKHE
YPAaBHEHUS.

[Tonsitue o ckopocTu xumuyeckod peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XMUMHUYECKUX peakiusix. [[oHsSTHE O TOMOTE€HHBIX M T€TePOTrCHHBIX
peakuusx. Ilonsarue o karanuse. [loHsTue o xumuueckom paBHoBecuu. DakTopsl,
BIIMSIONIME HAa CKOPOCTh XUMHYECKOW PEAKIUM W TMOJIOKEHHE XHUMHUYECKOTO

paBHOBECHSI.
OKHCAUTETbHO-BOCCTAHOBUTENIbHBIE — pEeakluu,  JJICKTPOHHBIA  OanaHc
OKHUCJIMTETbHO-BOCCTAHOBUTEIILHON pEeaKIMH. CocraBnenue ypaBHEHUH

OKHCJIUTENBHO--BOCCTAHOBUTEJBHBIX  PEAKIUM C  HCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OanaHca.

Teopus 3NEKTPOIIUTHUECKON TUCCOUUALNU. DIIEKTPOIUTHI U HEIJEKTPOJIUTHIL.
Katnonsl, aHnoHbl. MeXaHu3M JHCCOLMALMM BEUIECTB C Pa3IMYHBIMHA BHJIAMU
XUMUYECKOM cBsi3u. CteneHs auccoruanuu. CUIbHbBIE U cla0ble AJEKTPOIIUTHI.

Peakuiun noHHOrO 0OOMeEHa. Y CIIOBUS MMPOTEKAHUS peaKI[uii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpPAIIEHHBIE HMOHHBIE YpaBHEHUs peakiui. CBOMCTBAa KHUCIOT,
OCHOBAaHMM U cCcoJled B CBETE IMPEACTAaBIEHUNH 00  DJIEKTPOIUTUYECKON
nuccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHSATHE O THIPOIHN3€E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCJISIMA KPUCTAUINYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura W anMasa), CIOXKHBIX BEIIECTB
(xJopuza HaTpHsl), UCCIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW PpPEaKIUU
OT BO3CHCTBUS pa3IMUHbIX (PaKTOPOB, UCCIIETOBAHHUE DJICKTPOITPOBOTHOCTH



pacTBOPOB BEIIECTB, MpOLECCa AUCCOLMAIMU KHCIOT, LIEJIOYEed U COJeH
(BOBMOXKHO  HCIIOJIb30BAHHWE  BHJAEO  MAaTEpuaioB), [POBEJIEHUE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  MPOTEKAHHMS]  peakuuid  MOHHOro  oOMeEHa
(oOpa3zoBaHMe oOcajka, BBIJEIEHUE Ta3a, 0O0pa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX  MPUMEPBl  OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakuuu pasjoKEHHUs, COEAMHEHUS), paCllO3HABAHUE HEOPraHMYECKUX
BEUIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAKUUMHA HAa HMOHBI, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertannbl u X coeIUHEHUS

OOmiast xapakTepucTuka rajoreHoB. (OcCOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (pu3nyecKkue CBOMCTBA MPOCTHIX
BCIIECTB — TAJIOT€HOB. XHMHUYECKHE CBOMCTBA Ha OpUMEpe  XJopa
(B3auMoOZCCTBME C MeETalaMd, HEMEeTa/llaMH, Mieno4amu). XIJIOPOBOAOPO/I.
ConsiHasg KucinoTa, XUMUYECKUE CBOMCTBA, MOJIydeHUE, NMpUMEHEeHHueE. JlencTBue
XJIOpa M XJOPOBOJAOPOAA HA OPraHu3M 4YeNOBeKa. BakHelmune XJIOpUAbl U UX
HaXO0XKJICHHUE B IPUPOLE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTeleHUu okuciaeHus. CTpoeHue M (pU3MUecKHe CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJIa U CEpbl. AJIIOTPONHbBIE MOAU(PUKAIIMN KHCIOPOJa
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOOPOA, CTpoeHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kucnora, (QU3MUYECKHUE W XUMHUYECKHE CBOHCTBa (00mIME  Kak
OpEJCTaBUTENSl Kjlacca KHUCIOT M crneruduueckue). XUMHYECKUE PEaKIuH,
JeXKalle B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJMy4eHUS CEPHOM KHCIOTHI.
[Ipumenenue cepHor KUCIIOThL. CONMM CEPHOM KUCIIOTHI, KAUECTBEHHAs PEAKIIUS Ha
cynb(dar-uod. Haxoxxnenue cepbl u e€ coequHEHUN B MpUpoge. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEW cpeibl COEAMHEHUSIMU cepbl (KHCIOTHBIE JOXKAM,
3arps3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALCHUSI.

OO6mast xapakTepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XAapAaKTEPHBIE CTENEHU OKUCIEHUS. A30T, pacIpOCTpaHEHUE B MPUPOJE,
¢usnyeckue U XuMuueckue cBoiictea. Kpyrosopor a3ora B npuponae. AMMHUaK, €ro
dusnueckre U XMMUYECKHUE CBOMCTBA, MOJyyeHue U npuMenenne. Conu aMMOHMUS,
uX pU3NYECKUe U XUMHUYECKHUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHMs. A30THasi KHCIOTa, €€ MoJydyeHue, (PU3NYECKUe M XMMHUYECKHE
cBoiicTBa (0OLIME KaK NPEACTaBUTENs Kjacca KHUCIOT M CrHeuu(uueckue).
Hcnonb3oBaHue HUTPATOB M COJEM aMMOHUSA B KayeCTBE MUHEPAIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOKAMW, 3arpsi3HEHUE BO3AYyXa, IMOYBBI U BOJOEMOB). Docdop,
aioTpornHbie Moaudukanuu ¢Gochopa, Puznyeckue W XUMHUECKHE CBOWCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciora, Pu3nIecKue U XUMHIECKHIE CBOKMCTBA,
nonyuenue. Mcnonb3zoBanue hocharoB B KaueCTBE MUHEPATbHBIX YIOOPEHU.



O6mas xapakrepuctuka siaemMeHToB [VA-rpynmnbel. OCOOEHHOCTU CTpOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIECHUSA.  YTJIEpoHd,  aUIOTPOIIHbIE
Moau(dUKalMKM, pacOpoCTpaHEHUE B TMPUPOJE, (PUIMUECKHE U XUMUUYECKHUE
cBoiictBa. Ancop6ius. Kpyrosopor yriepoaa B mpupoje. OKCUIBI yriiepona, ux
dusznueckue W XMMHUYECKHE CBOWMCTBA, JEWCTBHE HAa JKUBBIE OPraHU3MBbI,
MOJIydEHUE U TMPUMEHEHHE. DKOJOTHYECKHE MPOOJEeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumoresa r1100ambHOrO TMOTCIUIEHHS KJMMara, MapHUKOBBIM
addext. YronapHas kucioTa U €€ conu, X GU3NYECKUe U XUMUYECKUE CBOMCTBA,
nojiyueHue W TnpuMeHeHue. KadecTBeHHass peakmus Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TTPOMBIIIJICHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe MOHATUSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUIEH, alleTUJICH, 3TaHOJ, IJIUIIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKHU YIIIEBOAOPOAOB (Yrojib, MNPUPOIAHBIM Ta3, HeDTh),
NPOAYKTHl WX TepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTue 0 OMONOrMYECKN BAXKHBIX BEIIECTBAX: JKUpaX, O€NKax, YriieBoJax — U UX
poii B OKU3HM 4elioBeKa. MarepuaibHOE €AUMHCTBO OPraHMYEeCKUX U
HEOPraHUYECKUX COCTUHEHUMN.

KpemHunii, ero ¢usnueckue ¥ XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npuMenenue. CoeauHeHuss KpemHus B npupopae. OOmue mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemuueBoi kucnore. CHIMKATBI, UX UCIOJIB30BAaHUE B
OBITY, B MIPOMBIIIJICHHOCTH. BaxHelIilne CTpOUTENbHbIC MaTEepUasbl: KepaMUKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6e30macHOro HMCIOJb30BaHUS
CTPOUTEIIbHBIX MAaTE€PUATIOB B OBCEAHEBHOM KU3HHU.

XumuyecKkuii IKCnepuMenHm:

H3y4eHHEe 00pa3IoB HEOPTraHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEICHUE KAUeCTBEHHBIX PEaKIM Ha XJIOPUA-MOHBI U HAOJIOJEHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMbBITHI, OTpaKAIOIINE (U3MYECKUE U XUMUYECKHE CBOWCTBA
raJIoreHOB M WX COEIMHEHHH (BO3MOXKHO HCHOJIb30BaHUE BHIEOMATEPUATIOB),
O3HaKOMJIEHHE C 00pa3lamMu XJIOpUAOB (TAJOT€HHUIIOB), O3HAKOMJIEHUE C
oOpasmlamMu  ceppl U €€  COCOUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHUE
BUJIEOMATEpUaJIoB), HAOIIOIEHHE Mpolecca O0YyIrIIMBaHuUsl caxapa Ioj AeHCTBUEM
KOHICHTPUPOBAHHOM CEPHOWM  KHUCIIOThI, H3YYE€HHE XHUMHUYECKUX CBOMCTB
pa30aBIECHHON CEPHON KUCIIOTHI, MPOBEACHUE KaUeCTBEHHON peaKIMy Ha Ccynabdar -
WOH U HaOJIOJIeHUWEe Tpu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (DU3MYECKUMU
cBoiicTBaMu aszora, (ochopa M UX COEAUHEHUH (BO3ZMOXHO MCIOJIb30BAHHE
BUJIEOMATEpUAJoB), oOpasiiaMu a30THBIX U (HOCHOPHBIX YAOOpEHUM, MOTydeHue,
coOupaHue, pacrno3HaBaHUE W U3Y4YEHHWE CBOMCTB aMMHUaka, IMPOBEIACHUE
KauyeCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U U3ydeHue MPU3HAKOB
VX IIPOTEKAHUS, B3aUMOJICUCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MENIBIO
(BO3MOHO UCIIOJIb30BaHUE BUIEOMATEPUATIOB), U3yUYE€HHUE MOJIEIEH



KPUCTAUIMYECKUX PEHIETOK anMmasza, Tpaduta, QyuiepeHa, O3HAKOMJICHUE C
IIPOIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOUCTBOM NPOTHBOrasa, MoJydeHUe, cOOMpaHue, paclio3HaBaHUE U N3YUYCHUE
CBOMCTB YIJIEKHCJIOT'O Ta3a, MPOBEJCHUE KAYECTBEHHBIX PEakluil Ha KapOOHAT U
CUJIMKAaT-UOHBl M W3y4YECHUE MPU3HAKOB MX IPOTEKaHUs, O3HAKOMIICHHE C
MPOAYKIHUEN CHJIMKATHOM TMPOMBIIIJICHHOCTH, PEIICHUE OSKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHenmme HeMeTaluibl U KX COCIUHEHUS».

MeTaibl 1 MX COeIUHECHUS

OO6mras xapakTepuCTHKa XUMHUYSCKHX JJIEMEHTOB — METAJNIOB Ha OCHOBAaHHH
ux TmnoJoxeHus B llepmogmueckon cucreme xumuueckux isnemeHtoB [[. W
MenpaeneeBa u crpoeHus atomoB. CTpoeHHME MeETauioB. MeTrannuueckas CBs3b U
METAUIMYECKAs] ~ KpPUCTAUIMYECKass  pEemETKa.  DJIEKTPOXUMHUYECKUH  pAll
HarnpspDKeHU MetauioB. dusnueckne U XUMUYECKHUE CBOMCTBA MeTaylioB. OO0Iue
crocoObl TONy4eHUus: MeTauioB. [loHSATHE O KOPpO3MM METaIOB, OCHOBHBIE
CcnocoObl 3amMThl UX OT Koppo3uu. CruiaBel (CTanb, YYryH, AIOPaTOMHHHIMA,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U MMPOMBIILICHHOCTH.

[Ilenounsle MeTauIbl: MOJOXKEHUE B llepruoamyueckoinl cucreMe XUMHYECKUX
anemeHTOB /. M. MenneneeBa, CTpo€HHE MX aTOMOB, HAXOXICHUE B IIPUPOJE.
duznvecKkrue 1 XUMHYECKHE CBOMCTBA (Ha mpumepe HaTpus W Kaiaus). OKCUIbl U
TUJPOKCHABI HATpusd W Kanud. [I[puMeHeHHWe WIEIOYHBIX METAUIOB W HX
COCIMHEHUM.

[MlenouHo3eMenbHBIE METalIbl MAarHuid W KajJdbLlMM: IIOJOXKEHHE B
[lepuoguueckoit cucreme xumudeckux snemeHToB Jl. M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHUE B Ipupoae. PU3NUECKUe U XUMUYECKUE CBOMCTBA MarHus
U Kanbliusa. BaxHelme coeluHEHUs Kaiablus (OKCUJ, THAPOKCHUJ, COJIH).
JXKécTtrocTh BOABI M CTIOCOOBI €€ yCTpaHEHUS.

AuntoMuHui: ionoxkeHue B [leproanyueckoi cucTeMe XuMHUYECKUX JIEMEHTOB
JI. . Menneneesa, cTpoeHue aroma, HaxokaeHue B npupone. dusnueckue n
XUMUYECKHE CBOWCTBA allfOMUHUSA. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHIA
AITIOMUHUSL.

Kenezo: nonoxenue B llepuoanueckoit cucreme XMuMHUYECKUX IEMEHTOB /1.
N. MenneneeBa, CTpOCHHME aToOMa, HaxoXJaeHUE B Tmpupoae. Duzmyeckue Hu
XUMHUYECKUE CBOMCTBA kene3a. OKcuanl, ruipokcuibl U conu xkenesa (II) u xxenesza
(1), ux cocTaB, CBOKMCTBA U MOJTyYCHHE.

Xumuueckuii IKCnepUMEHN.

O3HAKOMJICHHE C 00pa3llaMyd METAUIOB U CIJIaBOB, WX (PU3HMUYECKUMU
CBOWCTBAMH, M3Y4YEHHE PE3YJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHJCOMATEPHUAIOB), OCOOCHHOCTEM B3aMMOJICHCTBUA OKCHJIA
Kambllid W HATPUS C BOJOM (BO3MOXKHO WCIOJIb30BAHUE BUICOMATEPHAIIOB),
VICCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IIPOLIECCA TOPEHUS XKEJIE3a B KUCIOPOJIE
(BO3MOXHO HMCIOJIb30BAaHUE BUICOMATEPUAIIORB), MPU3HAKOB MPOTEKAHUS



KAUECTBEHHBIX PEaKIMi HAa MOHBL: MarHus, Kaiablus, aTIOMHUHUS, LIUHKA, JKeJe3a
() u xene3a (III), menu (1), HaOMIOICHKE U OMKMCAHUE MPOIECCOB OKPALTHBAHUS
IJJAMEHH HWOHAMM HaTpus, Kadusi M KalblUs (BO3MOXKHO UCIIOJIb30BAHUE
BUJIEOMATEpPHUAJIOB), UCCIIEOBaHNEe aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIFOMUHMS
Y TUJPOKCUJA LIMHKA, pEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/a4 1o TeMe «Baxnelmue
METaJUTbl U UX COCTMHEHUS.

XUMuS ¥ OKPY:KALIAA cpeaa

BemecTtBa u Marepuanbsl B IMOBCEIHEBHOM JKM3HU YEJOBEKa. be3omacHoe
UCIIOJIb30BaHME BEIIECTB U XUMHYECKUX peakinuii B ObiTy. IlepBasi momorpb mpu
XUMUYECKUX 0XKOTaX U OTPABICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYKaroleh cpenl (MpeneibHas J0MmycTUMast
KoHIIeHTpaius Beuects, aanee — [I/IK). Poibp xuMuu B pelieHn 3K0I0TrHYECKUX
po0Jem.

Xumuueckuii IKCnepumMenm:

M3y4yeHHe oOpa3lloB MaTepuanoB (CTEKJIO, CIUIABbl METAJJIOB, MOJIUMEPHBIC
MaTepHuabl).

Mesxcnpeomemmnbnie céa3u

Peanuzanus MeXNpeaMETHBIX CBSI3EH NMpW W3YYCHUHM XAMHH B 9 Kiacce
OCYIIECTBIIICTCS. 4Epe3 HCIOJb30BAaHWE KaK OOIUX €CTECTBEHHO-HAYYHBIX
MOHSATHUM, TaK ¥ TIOHSATUMU, SABJISIIOIIUXCA CUCTEMHBIMU JJI OTJENbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4dHBIM (DAaKT, rUmoTe3a, 3aKOH,
TEOpUs, aHaiu3, CHUHTE3, KJIaCCU(PUKALMS, TEPUOAUIYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHHUE, MOJIeNb, SBJIEHHUE, TAPHUKOBBIM
ek, TeXHONOT UL, MaTepUAIIBI.

@dusuka: marepus, aroMm, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONBI, PaAMOAKTUBHOCTh, MOJICKYJa, AJICKTPUUYECKHUI 3apsil, MPOBOIHUKH,
MOJIYIIPOBOJHUKH,  JAUAJICKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE€ COCTOSIHME BELIECTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTALITUYECKAS
pemérka, CrjiaBbl, (PU3NYECKHE BEJIUYMHBI, €IMHUIBI U3MEpPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢dorocunres, npixanue, Ouocdepa, SKOCHCTEMA, MUHEPAIbHbIC
yI00peHUsI, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHBIE  IOPOJBI,
MOJIE3HBIE UCKOITAEMBbIE, TOILIMBO, BOJHBIE PECYPCHI.

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

JIMYHOCTHBIE PE3YJIBTATBI



JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOTO  OOIIIEro
o0pa3oBaHUsl JOCTUTAIOTCA B XOJie OOY4YEHHS XMMHH B €IUHCTBE Y4e€OHOU H
BOCTIMTATEJIbHON JCATEIBHOCTH B COOTBETCTBUHU C TPATUITMOHHBIMA POCCUMCKUMU
COLIMOKYJIBTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH, NPUHSTHIMU B
oOIIleCTBE TMpaBWUJIaMd M HOPMaMU TOBEICHUS U CIOCOOCTBYIOT TMpoIleccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS 1 COMMAIIM3AINH 00yJarOITUXCSl.

JImdHOCTHBIE  pE3yNbTaThl  OTPAXAlOT  TOTOBHOCTH  OOYyYaIOIIUXCS
PYKOBOJICTBOBATbCS ~ CHCTEMOW IMO3UTHUBHBIX IICHHOCTHBIX OpHEHTAIlUH U
paciIMpeHue orbITa ACITSIFHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) maTpMoOTHYECKOro BOCIIUTAHMSA:

IIEHHOCTHOT'O OTHOIICHUS K OTCUECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY
M HAay9HOMY HACJICIWI0, TTOHMMaHUS 3HAYCHHUS] XUMHYECKOM HAYKd B JKH3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpPHOW HHMOpmalmeit o
MEPENOBLIX JOCTIKCHHUSIX W OTKPBITUSAX MHUPOBOM W OTEUYECTBEHHOW XHMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa M OOIIECTRA,;

2) rpaKJaaHCKOr0 BOCIIMTAHMSA:

MPEICTABIICHUS O COIUATBHBIX HOPMax MW TMPaBWIAX MEKIMIHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM M JApPYruxX  BUAAX
JESATENBbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW IEATCILHOCTH TIpU
BBITIOJTHEHUU Y4E€OHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUIE€OHBIX TIPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHIO
U B3aMMOIIOMOINM B TIpollecce ITOM Yy4eOHOH NeSITeNTbHOCTH, TOTOBHOCTHU
OIICHMBATh CBOE TIOBEJEHWE W TIOCTYNKA CBOMX TOBApHUINEH C TMO3UIIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YU4ETOM OCO3HAHHUS TIOCICICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOT 0 MO3HAHMA '

MHPOBO33PEHYCCKHE TIPEICTABICHUS O BEIIECTBE W XMMHUYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH W COCTaBIISIOIINE
OCHOBY JIl IOHUMAHUS CYIIHOCTH HAy4YHOM KapTHUHBI MUpPA, NpPEICTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TMPHUPOABI, B3aUMOCBS3SX YEIIOBEKA C
MPUPOAHOMN CPENOH, O POJIM XMMHUU B MIO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHUBBI, HANPABJICHHbIC HA MOJYyYEHHUE HOBBIX 3HAHUMU IO
XUMUH, HEOOXOMUMBIE IS OOBSICHEHUS HAOIIOMAeMbIX IMPOIECCOB W SIBICHHM,
MO3HABaTEJIbHOW, MH(DOPMAIITMOHHOW M YHUTATEIbCKOM KYIbTYpbl, B TOM YHUCIIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4eOHBIMU TEKCTaMH, CIPaBOYHOMN
JUTEPATypOH, JOCTYITHBIMH TEXHHYECKUMHU CpPEICTBaMHU HWHGOPMAIIMOHHBIX
TEXHOJIOTH;

WHTEpeC K OOYYEHHUI0O M TO3HAHWIO, JHOO03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM U  HCCIEN0BATEIbCKON
JIESITENHbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPaBICHHOCTH W YPOBHSI OOy4YEHHUS B
JTATbHEHIIIEM;



4) opMHUpOBaHUS KYJIBTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKWU3HHW, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HETIPUATHE BPEHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTojsi, HAPKOTUKOB, KYPEHUS ),
HEOOXOJUMOCTH COOJIOJICHUSI TPaBWJI  0€30MaCHOCTH TMpu  OOpalieHuH ¢
XUMHUYECKUMHU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HM;

5) Tpy10BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY U3y4eHHUI0 TIpodeccuii u Tpyaa pa3iuyHOro poja,
YBAXEHUE K TPYyAy M pe3yibTaTaM TPYAOBOH [EATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMEHEHUs TMPEAMETHBIX 3HAHUW 10 XUMHUU, OCO3HAHHBIA BBIOOP
WHJMBUAYATBHON TPACKTOPHUH MPOAOJDKEHUS] 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CITOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCIEIIHON MPOPEeCCUOHANBHON NEITEIbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIaITHPOBATHCS B MPO(ECCHOHAILHOM Cpe/Ie;

6) 3K0JI0OrnYecKOro BOCUTAHMA:

HKOJIOTMYECKHU IIeJIeCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HCTOUHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, TIOHMMAHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opasza JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MuecKOMy M TICUXHMYECKOMY 3/I0pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOICHUS
MpaBuJ O€30M1aCHOT0 MOBEJEHHUS MPU padOTE C BEIIECTBAMU, a TAKXKE B CUTYaIUsX,
YTPOXKAKOUIUX 3/I0POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJy4aeMble MPU U3YUCHUU XUMHH, IJIS
pELIECHUS 3a/1a4, CBSI3aHHBIX C OKPYXKAIOILIEH IMPUPOJHOU CPEOM, ISl TOBBIICHUS
YPOBHSI  DKOJOTMYECKON  KYJIbTYPbl, OCO3HAHHS TIJIOOATBLHOIO  XapakTepa
AKOJIOTUYECKUX TMPOOJEM M IMyTed WX PEelIeHUs] MOCPEICTBOM METOJIOB XUMMHH,
AKOJIOTUYECKOT0 MBIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCSA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOW Y COLIMAIIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMETHBIX pPE3YyJIbTATOB BBIACIAIOT 3HAYUMbBIC IS
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOLIEHAYYHbIE TMOHATUS (3aKOH,  TEOpus,
MIPUHITUTI, TUITOTE3a, (PAKT, CUCTEMa, TPOIECC, IKCIIEPUMEHT U IPYroe.), KOTOPHIC
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMETax M TMO3BOJSIOT Ha
OCHOBE 3HAHWH W3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHOM
HAyYHON KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIC JIEUCTBUS (TI03HABATEIIbHbIC,
KOMMYHUKATHUBHbBIC, PETYJIATUBHBIC), KOTOpbIE obOecrneunBaloT (GopMUpOBaHKE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBIICHHIO Y4eOHOM
NEeATETbHOCTH.

Ilo3HaBaTe/ibHbIC YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jioruyeckue JeMCTBUSA:

YMEHUS HCIOJb30BaTh NPUEMBI JIOTUYECKOTO MBIIUIEHUSI MPU OCBOEHUU
3HAHUMW: PACKPBIBATh CMBICI XMMHUYECKUX MOHSITUN (BBIACIATH UX XapaKTEPHbIC



NPU3HAKH, YCTAHABIMBATh B3aUMOCBA3b C JAPYTUMHU IOHSATHUSMU), UCIOJIb30BaTh
HNOHATHUSA JJI1 OOBSACHEHUS OTACIBHBIX (DAKTOB U ABJICHUH, BHIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMH XUMUYECKUX BEIIECTB M XMMHUYECKHX PEaKIIHil,
yCTaHaBIMBaThb NPUUYMHHO-CJIECJICTBEHHBIE CBSI3U MEXAY OOBEKTaMHM H3y4YCHUS,
CTPOUTD JIOTUYECKUE PACCYXKJEHUS (MHIYKTUBHBIC, AEIYKTUBHBIE, M0 aHAJIOIUH),
JIeNaTh BHIBOJBI U 3AKIIOUECHUS;

YMEHUE TMPUMEHATh B IMPOLECCe IMO3HAHUS MOHATUS (MpeIMETHbIE U
MeETanpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEICTAaBICHUS —
XMMHUYECKUH 3HAaK (CMMBOJI JJIEMEHTAa), XUMHUYecKas QopMmyla U YypaBHEHHE
XUMUYECKON PeaKIuu — NpU pelIeHUU y4eOHO-TI03HABATENIbHBIX 33]1a4, C YUYETOM
3TUX MOJEJBHBIX NPEICTAaBICHUN BBIABIATh U XapaKTEpPU30BaTh CYIECTBEHHbIE
IPU3HAKU U3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB M XMMUYECKUX pEaKLU,
BBISIBJISAITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEICTBEHHbIE CBSI3U WU
MIPOTUBOPEYHS B U3Y4AEMBbIX MPOLIECCAX U SIBICHUSIX.

Ba3oBble ucciaenoBareibCKue 1eCTBHA.

YMEHHE HCIIONb30BaTh IIOCTABJICHHBIE BOIIPOCHI B KaueCTBE MHCTPYMEHTA
NO3HAHMS, a TaKXKE€ B KadecTBE OCHOBBI U1 (DOPMUPOBAHMS TUIOTE3BI IO
IIPOBEPKE ITPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUII;

NPUOOPETEHHE ONBITA IO IUIAHUPOBAHUIO, OPraHM3alli M IPOBEICHHIO
YYEHHUYECKHX OSKCIEpUMEHTOB, yMEHUE Ha0MIoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MTPOTHO3UPOBATh €ro pe3yJsibTar, POpMyIUpoBaTh 00OOLIEHUS U
BBIBOJIbI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHMS, COCTABIATh OTYET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BbIOHMpaTh, AHAIM3UPOBATH M HWHTEPIPETUPOBATH HH(POPMALIUIO
pa3IMyYHbIX BUAOB U (HOpM MPEICTaBICHUS, MOJIYYaeMYyl0 M3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJIIpHAsl ~ JIUTEpaTypa XMMHUYECKOIO COAEP’KaHUSA, CIPABOYHbIE
nocodust, pecypcbl MHTepHeTa), KPUTHUECKH OIICHUBATH MPOTUBOPEUUBYIO WU
HEI0CTOBEPHYIO UH(OpMALINIO;

YMEHHE NPHUMEHSATh Pa3IMYHbIE METOJbI W 3alpOChl MPU MOHMCKE U OTOOpE
UHPOpPMAIMM U COOTBETCTBYIOIIMX JI@HHBIX, HEOOXOAUMBIX [UIsl BBINOJIHEHUS
y4€OHBIX M MO3HABATENbHBIX 337a4 ONPEAEIEHHOrO TUIA, TPUOOPETEHUE OIbITa B
o0JacT  MCHOJB30BAHMS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBbHYIO (DOPMY MpeACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATh PEIIAEMBbIE 33Jaud HECIOKHBIMH CXEMaMH, JHarpaMMmami,
apyrumu popMamu rpaduKu U KX KOMOMHALUSMU;

YMEHHE MCHOJIb30BaTh M aHAJIM3UPOBaTh B IIpolecce Yy4eOHOW U
UCCIIEIOBATENbCKOM JEeATENIbHOCTU MH(GOPMALIMIO O BIUSHUU MPOMBIILICHHOCTH,



CEJIBCKOTO XO34MCTBA M TPAHCIOPTA HAa COCTOSIHUE OKPYKAIOLIEH NPHUPOIHON
CpEIbl.

KoMMyHHMKATHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eliCTBUSA:

yMEHHUS 3aJaBaTh BOMNPOCHI (B XoJe Auaigora W (WIM) OUCKYCCHUH) TIO
cymiecTBy  oOcCyxkgaemMoi  TeMmbl, (OPMYJIHpPOBATH  CBOM  NPEUIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUSI TIPEJIOAKEHHON 3aauH;

YMEHMS  NPEACTABIATh  IOJYYEHHBIE  pE3yJIbTaTbl  IMO3HABATEIbHOU
NEeSATENbHOCTH B YCTHBIX W MHCBMEHHBIX TEKCTax; JeJlaTh MPE3EHTAIUI0
pE3yNbTATOB BBIMOJHEHUS XUMHUYECKOr0 HKCIEPUMEHTa (JabOpaToOpHOIro OMbITA,
1a00paTopHO PabOTHI IO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);

YMEHHUS Y4eOHOro COTpYAHMYECTBA CO CBEPCTHHMKAMU B COBMECTHOMU
MO3HABATEJIbHOM W  MCCIENOBAaTENbCKOM  JEATENBHOCTH  MpPU  PELICHHUH
BO3HMKAIOLIUX IMPOOJEM Ha OCHOBE y4yéTa OOIIMX HHTEPECOB U COIJIACOBAHUSA
no3uluil (00CyXeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBD», KOOPIWHAIUS
COBMECTHBIX JECHCTBHM, OINPEACICHUE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJITHEHHOM paOOThI U APYTHE).

PerynsiTuBHbIC YHMBeEPCAIbHBIC Y4eOHbIE NeliCTBUA:

YMEHHE CaMOCTOATENbHO ONPENEATh LENU JeATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIIATh, KOHTPOJUPOBATh U MpPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeSTENbHOCTh, BIOUPATh Hanbosnee 3PPEeKTUBHBIE CIIOCOOBI pelIeHUs YY€OHbIX U
NO3HABAaTEIbHBIX 3a/1a4, CaMOCTOATENIBHO COCTAaBJSATh WM KOPPEKTHUPOBATH
NPEMIOKEHHBIM  aNTOPUTM JCHUCTBUM NP  BBIIIOJIHEHUW 33JaHUA C  YyYETOM
MOJYyYEHHUs] HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTAax — BEIIECTBAX U pEaKLUsX,
OLICHMBAaTh COOTBETCTBUE IMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW UEIH, yMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IIpe/jlaraéMble B YCIOBUU 3a1aHUM.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX peE3ydbTaTOB IO OCBOEHUIO 0053aTEIbHOIO
COZEpXKaHMsl, YCTAaHOBJIECHHOTO JaHHOW (enepanbHOH paboueil MporpaMMoil,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS M CIIOCOOBI
NeUCTBUM, crnenupuuecKkue sl TpeAMEeTHOW oOmactu  «XUMUS», BUIBI
NEATENbHOCTH IO  MOJYYEHUIO HOBOTO  3HAHMS, €ro  HHTEpIpETaLHH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHbIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoH1y 0OyueHus B 8 Kkiacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y OO0 yUaIOIIMUXCS YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XMMHWYECKUX IOHSATHWA: aTOM, MOJIEKYJa,
XUMUAYECKUN JJIEMEHT, IPOCTOE BEHIECTBO, CIOXKHOE BELIECTBO, CMECh
(ogHOpOAHAST M HEOAHOPOAHAS), BaJICHTHOCTb, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBasi J10JI1 XUMUYECKOT0 AJIEMEHTA B COEAMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJOTa, OCHOBAaHHE, COJIb, 3JEKTPOOTPHULATEIIBHOCTh, CTENEHb
OKHUCJICHUSI, XUMUYECKAasl peakius, Kiaccu(uKanusl peakiuii: peakiuu



COCIMHEHUS, PpEaKIUU pa3JIOKECHUS, PEaKIUU 3aMElICHUs, peaKuuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TeIIOBOM A((eKT peakuuu,
AIpO aToMa, SJIEKTPOHHBIM CJIOM aTroMa, aTOMHas OpOuTalb, pPaauycC
aToMa, XMMHYECKas CBS3b, MOJSIPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBS3b,
WOHHas CBSA3b, MOH, KaTUOH, aHWOH, PacTBOpP, MAaccoBas JOJs BEIIECTBA
(TIpolleHTHAas! KOHLIEHTpaLKsl) B paCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX TMOHITHH U
MPUMEHSIThH ATU TOHSTHUS PY OMKMCAHUU BEILIECTB M UX MPEBPAICHUIT;
HCIIOIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY Il COCTaBieHUus (Gopmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

OTpeJEsATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCJAMHECHUSX,
CTENEHb  OKUCJEHUSI  BJEMEHTOB B  OMHApPHBIX  COEJUHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIIACCYy COCIUHEHUH 10
dbopMynaMm, BHUJ XUMHUYECKOM CBA3M (KOBaJIEHTHAas M HWOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbici [lepuognueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX AJIEMEHTOB OT MX mnojoxeHus B llepuomumyeckoid cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHA ABOTaapo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyio Qopmy [lepunonnueckon
CUCTEMbl XUMHMUYECKHUX OJJIEMEHTOB: pa3finyaTh TMOHSITUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mobouynas noarpymnmna (b-rpymnmna)y, mansie u
OoJbIIME TIEPUOABI, COOTHOCUTH OOO3HAYEHUs, KOTOPHIE HMMEIOTCS B
tabmune «llepuonuueckass cucrtemMa xumuyeckux osiementoB JI. .
MeHnneneeBa» C UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij sSapa, 00IIee YUCIIO DJICKTPOHOB
U pacnpeiesICHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTBI, HEOPraHMYECKUE BEIEeCTBA,
XUMHUYECKHE peakuuu (10 YUCIAy M COCTaBY YYacTBYIOLIUMX B pPEaKIUU
BEIIECTB, MO TEII0BOMY 3 (deKTy);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKIasi ONMKMCAaHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKIN;

MIPOTHO3UPOBATH CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHYECKUX MPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIIBHYIO MOJICKYJIAPHYIO U MOJSIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOTO »JjieMeHTa 1o (opmyie
COEIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEaKIInu;



MPUMEHSATH OCHOBHBIE OIEpAIlMi MBICIUTEIBLHOU NEATEIbHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, O00OOIIEHUE, CHUCTEMATH3alNIO0, KIIACCH(PHUKAIIUIO,
BBISIBJICHUE TMPUIUHHO--CJICACTBEHHBIX CBS3CH — MJIT M3y4EHUS] CBOMCTB
BEIIECTB U XHMHUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHBIE METO/IbI
MO3HAHUS — HAOJIOJIEHUE, HM3MEpPEHHE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

ClieI0OBaTh  MpaBWIaM  TOJb30BAaHUA  XUMHUYECKOM  Mocynod |
nabopaTopHbIM O0OpYJIOBAaHMEM, a TakXKe IMpaBwiaM oOOpalleHust ¢
BCIICCTBAMH B COOTBETCTBUHM C HMHCTPYKIUSIMH TI0 BBITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIMBITOB MO TOJYYCHUIO U COOUpAHUIO
ra3zoo0pa3HbpIX BemIeCTB (BOJOPOJa M KHUCJIOpPOJA), MPUTOTOBICHUIO
pPacTBOPOB C ONPEACIEHHOW MAaCcCOBOM JIOJEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M TPOBOAUTH  XUMHUYECKHE  DKCIEPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB I1I€JI0UEH U KUCIIOT C MOMOIIbI0 HHAUKATOPOB
(makmyc, penondranen, METUIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 Kiaacce nmpeiMeTHbIC pe3yIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YJAIOIIUXCS YMEHUM:

PacCKpbIBaTb CMBICII OCHOBHBIX XUMHWYECKUX [MOHITUWA: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHWOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BENIECTBO, BAJIECHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMUYECKasl PeaKIlys, XUMUYECKas CBs3b, TEIUIOBOU A ekt
peakiu, MOJIb, MOJSPHBIA  00BEM,  PACTBOpP,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAsT JUCCOLMALMS, PEaKUUU HOHHOIO
oOMeHa, KaTaJu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE W
HEOOpaTUMBbIE pEAKIUHU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKHUCIIUTENb,  BOCCTAHOBUTEINIb,  OKUCICHHE U BOCCTAHOBJIEHUE,
ajutoTponusi, aMmGpOTEepHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAs, MOHHAs,
METAJUIMYECKasi), KPUCTAIJIMYECKAasi peHIETKka, KOppo3us METaJUIoB,
CIUIaBbl, CKOPOCTb XHMMHWYECKOW pEAKUWH, MPEIETbHO JOIMyCTUMAs
koHueHTpauus [1/IK BeniecTsa;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHSITHUA H
MIPUMEHSThH 3TU NOHATHUS IPY ONKMCAHUM BEILIECTB U UX MPEBPALICHU;
WCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (POpPMYI
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTDb U CTEIIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOTO COCTaBa, MPHUHAIJIEKHOCTh BEIIECTB K
ONpeAeIiEHHOMY KJIacCy COEIWHEHUM 1o (opmyliaM, BUJ XUMHYECKOU
CBs3u (KOBaJICHTHAs, WOHHAs, METaJIMYecKkas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsj] MOHA MO XUMUYECKOU (popmylie, XapakTep Cpelbl B
BOJIHBIX PacTBOpax HEOPraHWYECKHUX COCAUHEHHM, TUI KPUCTAINYECKON
PELIETKU KOHKPETHOI' O BELIECTBA;



packpbiBaTh cmbica llepuoamyeckoro 3akona J[. W. Menneneesa u
JEMOHCTPUPOBaTh €ro IOHMMAaHWE: OMNHUChIBaTh M XapaKTEPU30BATH
Tabauunyo ¢opmy Ilepuoguyeckoid CUCTEMbl XUMHUYECKHX SJIEMEHTOB:
pa3nuyuarh TOHSTHUSL «TrJaBHas mnoArpymnmna (A-rpynma)» U «IoOodHas
noarpynmna (b-rpynma)», wmanbie u OOJbIIME MEPUOABI, COOTHOCUTH
0003HaYEHUsI, KOTOpblE MMEIOTCS B MEPUOJMYECKOM Tabnuie, C
YUCJIOBBIMM  XapaKTEpPUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsij sjapa, oOOIIee 4YHUCIO HJIEKTPOHOB U
pacmlpenielieHue WX IO DJIEKTPOHHBIM  CJIOSIM), OOBSICHATH  OOIIHE
3aKOHOMEPHOCTH B W3MEHEHHM CBOMCTB JJIEMEHTOB M UX COCIUHCHUHN B
npezesiax MajblX TMEePUOJIOB U TJABHBIX MOATPYIIN C YU4ETOM CTPOSHUS MX
aTOMOB;

KJIAaCCU(ULIUPOBATh XMMHUUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakluuu (M0 YUCIYy U COCTAaBY YYAaCTBYIOIIUX B pPEAKIUU
BEIIECTB, IO TEIUIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCICHHS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OONIME U CHEU(DUUECKHE XUMHUYECKUE
CBOICTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOATBEPXKIAsl OMHCAHUE
pUMEpaMHU MOJEKYJISIPHBIX W HOHHBIX YPaBHEHHUM COOTBETCTBYIOIINX
XUMAYECKUX PEAKIUM;

COCTABJATh YpPaBHEHUSI DJEKTPOJIUTUYECKOW JUCCOLMAIMUA  KHUCIIOT,
LIENOYEN U COJIEM, MOJHBIE U COKPALLIEHHBIE YPABHEHUS PEAKLIUI HOHHOIO
OoOMEHa, ypaBHEHHS pEaKlMi, TMOATBEPKIAIOIMIUX CYIIECTBOBAHHE
T€HETUYECKOU CBSI3M MEXY BEIIECTBAMHU PA3JIMUHbBIX KIIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMil
MOCPEZICTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca 3TUX PEaKIUii;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TMPOTEKAHMUS] XWMHUYECKUX MPEBpAIICHUNH B Ppa3IUYHBIX
YCIIOBUSIX;

BBIUKCIIATb OTHOCUTEJIbHYIO MOJICKYJSIPHYIO M MOJIIPHYKO — MAacchl
BEIIECTB, MAacCCOBYIO [IOJII0O XHMHYECKOro JjieMeHTa 1o (opmyre
COEJIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEaKIINu;

coOnrofaTh ~ NpaBWJIa  MOJb30BAaHUS  XUMHUYECKOM  TOCYJIoM U
nabopaTopHbiM  00OpYy/IOBaHHEM, a TaKKe IMpaBuja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBMM C MHCTPYKIMSIMH II0 BBITIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OINBITOB MO TMOJYyYEHUIO U COOUPAHUIO
ra3z000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

MPOBOJIUTh  PEAKUWH, TOJATBEPKIAIOIINE  KAYECTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
noaua-, kapoonar-, docdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,



KaTUOHbI aMMOHHA W HOHBI M3YUYCHHBIX MCTAJIJIOB,
BOJHLBIX paCTBOpPax HCOPTraHNMICCKNX BCUICCTB,

MPUCYTCTBYIOIIIME B

e TIPUMEHSTH OCHOBHBIC OIEPAIIMH MBICIUTEIILHON JIEITCIIbHOCTH — aHaJIu3
U CHHTE3, CpaBHEHUE, O0O0OOIIECHUE, CUCTEMATU3aIMI0, BBISBICHUE

MMPUINHHO-CJICACTBCHHBIX CBSI3CU — AJ1 U3Y4YCHUA

CBOMCTB BEIIECTB H

XUMUYECKUX pEaKIui, eCTECTBEHHO-HAyYHbIE METOJbl TO3HAHUS —
HAOJIO/ICHUE, U3MEpPEHUEe, MOJCIMPOBAHUE, DIKCIEPUMEHT (pealbHbI U

MBICIICHHBIH ).

TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

KosauvecTBo 4acoB DJIeKTPOHHbIE
Ne | HammeHoBaHue (undp )
nudposbie
n/ | pa3iesoB H TeM Bcer | KonrpoabHsl| IIpakruyecku P
oOpa3oBarejibHbIE
n NPoOrpaMMmel 0 e padoThI e padoThI
pecypchbl
Paznen 1. [lepBoHayajibHble XUMHYECKHE TIOHSITHUSI
XuMUsI — BaKHast
00J1acTh
Bbu6moreka [JOK

C€CTCCTBO3HAHHUA U

1.1 N 5 2 https://m.edsoo.ru/7f4183
MIPAKTHYECKOM 7¢
JEATCITBHOCTH
YyelroBeKa
BermtectBa u bu6moreka [JOK

1.2 | xumuyeckue 15 1 https://m.edsoo.ru/7f4183
peaKun ic

Htoro no pazneny 20
Pa3nen 2. Baxkneiiue npeacTaBuTe Il HEOPraHMYECKUX BeNIECTB

Ezsci}:;m. bubmoreka [JOK

2.1 6 https://m.edsoo.ru/7f4183
[Tousrue 06 7
OKCHJIax
Bonopoa.Ilonsitue bubmorexa [IOK

2.2 | oxuciaorax u 8 1 https://m.edsoo.ru/7f4183
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2.3 | Ilousrue 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHUSIX 7c
OCHOBHEBI€ KJIACCHI Bbu6moreka [JOK
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Hroro no pazneny 30
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Paznen 3. [lepuoanuecknii 3axoH u [lepuoaguyeckasi cucteMa XMMHYECKHUX 31eMeHTOB JI.

N. Menpaeneea. CTpoeHue aToM0OB. XMMHUYeCKasA CBA3b. OKUCIUTEIBHO-

BOCCTAHOBHUTC/IBHBIC PCAKIIUH

[Tepuognueckuii
3aKOH U
ITepuoanueckas
bu6moreka [JOK
31 | crerema 7 https://m.edsoo.ru/7f4183
XUMHUYECKUX 76
snementos []. U. o
Menene-eBa.
Crtpoenue atoma
Xumuueckast
CBS3b. bubmioreka [IOK
3.2 | OKHCIUTENBHO- 8 1 https://m.eds00.ru/7f4183
BOCCTAHOBHUTEJIbH 7c
bI€ peaKInu
bubmioreka [JOK
Hroro no pazneny 15 https://m.edsoo.ru/7f4183
ic
bubmoreka [JOK
Pe3epBHoe Bpems 3 https://m.edsoo.ru/7f4183
ic
OBIIEE
KOJIMYECTBO
YACOB I1O0 68 4 >
[NPOI'PAMME
9 KIIACC
No | HauveHosamme KoanuecTBo yacoB JIEKTPOHHbIE
n/ | pa3aejioB U TeM Bcer | KonrpoabHsl | IlpakTHyecku (wnpposrre)
n NMPOrpaMMmbl 0 e padoThbI e padoThbl obpasoparebibie
pecypcsbl
Paznen 1. BemecTBO M XUMHYECKHE PeaKIIHN
[ToBTOpEeHue u
yriryoaeHue bubmorexa [IOK
1.1 | 3HaHWii OCHOBHBIX S) 1 https://m.edsoo.ru/7f41a6
paszenos Kypca 8 36
KJjlacca
OcHOBHbBIE
Bbu6moreka [JOK
1 | SaromoMepHocTH 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36
peaxuui
13 ONEKTPOIUTUYECK 8 1 1 bubmmoteka [IOK

ast JUCCOLUALIHSL.

https://m.edsoo.ru/7f41a6
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XUMHYECKHE
peakiu B
pacTBopax

Uroro no paszpeny

17

Paszgen 2. HemerajLibl u

UX COeTUHEHMS

OO6mas
XapaKTepuCTUKA bubmorexa [{OK

2.1 | XUMHUYECKUX 4 https://m.edsoo.ru/7f41a6
anemeHToB VIIA- 36
rpynnsl. ['agoreHst
OOmas
XapaKTEePUCTUKA
B bu6moreka [JOK

2.2 6 https://m.edsoo.ru/7f41a6
anemMeHToB VIA- 36
rpynibl. Cepa u eé _
COCIIUHCHHUS
OO6mas
XapaKTepyCTUKA
XUMHUYECKUX bubmoteka [JOK

2.3 | snemenToB VA- 7 https://m.edsoo.ru/7f41a6
rpyninsl. A3or, 36
docdop u ux
COCTMHCHUS
OOmas
XapaKTepHCTHKA
XUMHYECKUX bu6moreka [JOK

2.4 | smementoB IVA- 8 https://m.edsoo.ru/7f41a6
rpynmnel. YTiaepon 36
Y KPEMHUH U UX
COCTMHEHUSI

Hroro no pa3neny 25

Pa3zgen 3. MeTa/sIbl 4 X COeAMHEHUA

OO0mue cBoicTBa Bubmiorexa IOK

3.1 4 https://m.edsoo.ru/7f41a6
METaJIJIOB

36

Baxneiimme bu6moreka [JOK

3.2 | MeTajbl U UX 16 https://m.edsoo.ru/7f41a6
COCOUHCHUS 36

Hroro no pazneny 20

Pa3nen 4. Xumus u okpy:kammas cpeaa

BemecTtBa n
4.1 | marepuaisl B
KU3HH YeIOBeKa

3

Bbu6moreka [JOK
https://m.edsoo.ru/7f41a6
36
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Uroro no paszneny

bubmioreka [JOK
PeszepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO
YACOB I1O0 08 4 !
[MPOT'PAMME
IMOYPOYHOE INTAHUPOBAHUE
8 KUIACC
Ne KoanuecTBo yacoB Jlata DJIeKTPOHHbIE
Tema ypoka Bee Kounrpouas | IIpakTuuec wyaen nupposbIe
n/ HblIe KHe o0pa3oBaTe/ibHbIE
1| ro padoThbI padoThbI o pecypcsl
IIpenmet xumun.
Pollh XUMIW B bu6moreka [JOK
I 1 01.09.2 | https://m.edsoo.ru/ff0
023 d210c
Tena u BemecTa
ITonsiTue o MeTomax bubmorexa TIOK
OBHAMMSL B XU 1 06.09.2 | https://m.edsoo.ru/ff0
023 d227e
IIpaktnyeckas
pabota Ne 1
«IIpaBuna paboTel B
naGopaTopu i bu6moreka [JOK
- 1 1 08.09.2 | https://m.edsoo.ru/ff0
PUEMBI 023 d23dc
oOpatieHus ¢
1ab0paTOPHBIM
000pyIOBaHUEM
YucTele BEIIeCTBA U bubmioreka [IOK
cmecu. CriocoObl 1 13.09.2 | https://m.edsoo.ru/ff0
paszereHus cMecei 023 d26ca
[TpakTrueckas
pabota Ne 2
«Paznenenie bu6moreka [JOK
U 1 15.09.2 | https://m.edsoo.ru/ffo
cMmeceit (Ha 023 d28c8
MpUMEpPE OUYUCTKU
MOBApPEHHOU COJIM)»
bu6nmunoreka [JOK
ATOMBI U MOJIEKYJIBI 1 20.09.2 https://m.edsoo.ru/ff0
d2a6e
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023

XHUMHUYECKHE
SJIEMEHTHI. 3HAKHU

bu6mmoreka [JOK

7 (cMMBOJIBI) 22.09.2 | https://m.edsoo.ru/ff0

XUMUYECKHX 023 d2be8

AJICMCHTOB

Tpoctsie i bubmoteka IJOK
8 27.09.2 | https://m.edsoo.ru/ffo

CJIOXKHBIC BEIIIECTBA 023 d2a6¢

ATomMmHO- bubmioreka [IOK
9 MOJICKYJISIPHOE 29.09.2 | https://m.edsoo.ru/ffo

yUeHHE 023 d2ds0

3aKOH IMOCTOSHCTBA

COCTaBa BEIICCTB.

XuMuyeckast

(bopmya. bu6moreka [JOK
10 BaTeHTHOCTE 04.10.2 | https://m.edsoo.ru/ffO

023 d2eae

aTOMOB

XUMHYECKUX

3JICMEHTOB

OTtHOCHTENIbHAS

aToMHas Macca. bu6moreka [JOK
11 | OrtHocuTenbHas 06.10.2 | https://m.edsoo.ru/ff0

MOJICKYJISIpHAs 023 d323c

Macca

Maccosas gomns

CUMITIECKONO bu6moreka [JOK
12 S TeMeHTA B 18.10.2 | https://m.edsoo.ru/ff0

023 d350c

COEIMHEHHUH

KomuuectBo bubmioreka [IOK
13 | BemecrBa. Moib. 20.10.2 | https://m.edsoo.ru/ffo

MousipHast macca 023 d5230

dOu3n4yecKue u

XUMUYECKHE bubmioreka [IOK
14 | sBnenus. 25.10.2 | https://m.edsoo.ru/ff0

Xumnuaeckast 023 d37fa

peaxius

IIpuzHaku u

YCIIOBHS bubmmorexa [IOK
15 | mpoTekaHus 27.10.2 | https://m.edsoo.ru/ff0

XUMHYECKUX 023 d3al6

peakiui

3aK0H COXpaHCHHS bubmorexa [IOK
16 | maccel BelecTs. 01.11.2 | https://m.edsoo.ru/ffo

XHUMHYECKHE

023

d3b88
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17 | Pemectsano 03.11.2 | https://m.edsoo.ru/ff0
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— Y4EHBIU-
SHIHKIOT STHCT. bubmioreka [IOK
19 O6oGIeHIE 1 10.11.2 | https://m.edsoo.ru/ffQ
023 d40c4
CHCTEMAaTH3aIHs
3HAaHUH
KonTponbHas
pabota Nel o Teme bubmorexa [IOK
20 | «BemecTtBa 15.11.2 | https://m.edsoo.ru/ff0
XUMHUYECKUE 023 d4290
peaKIum»
Bo3nyx — cmech
razoB. CocTaB
Bo3ayxa. Kucmopon bubmiorera ITOK
21 o eMeHT I 17.11.2 | https://m.edsoo.ru/ffQ
023 d448e
MIPOCTOE BEIIECTRO.
O30H
dusznyeckue u
XUMHYECKH E
CBOMCTBA
bu6mnoreka [JOK
9o | Kucnopona 29.11.2 | https://m.edsoo.ru/ffo
(peakiuu 023 4614
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KHCTOpOsTa B bubmmorexa [IOK
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IIPOMBIIJIEHHOCTH.
IIpumeHnenue
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KHCIIOpoJa

24

TemnoBoi 3¢dekt
XUMHUYECKON
peaKIuu, MOHITHE O

06.12.2

bu6mmoreka [JOK

TEPMOXUMHUY €CKOM https://m.edsoo.ru/ff0
ypaBHEHUH, JK30- U 023 d4790
SHIOTEPMUIECKHIX
peaKIusIX
TonmuBo (He(Th,
yroJib ¥ METaH).
3arpasHeHHe bu6moreka [JOK
25 BO3IYXa, CHIOCOGE! 08.12.2 | https://m.edsoo.ru/ff0
’ 023 d4cda
ero
MPEIOTBPALICHUS
IIpakTuyeckas
pabota Ne 3 1o
teme «llosyduenue u bubmotexa [IOK
26 | cobupanwue 13.12.2 | https://m.edsoo.ru/ff0
KHCITOpo/a, 023 d4ae2
U3y4eHUe ero
CBOMCTB»
Bonopon —
AJIEMEHT U MPOCTOE bubmorexa [IOK
27 | BemecTsoO. 15.12.2 | https://m.edsoo.ru/ffo
Haxoxnenue B 023 d4ddo
npupoje
Pu3NYECKUE U
XUMHYECKHE bubmioreka [IOK
28 | cBoiicTBa BOJAOpOAA. 20.12.2 | https://m.edsoo.ru/ff0
[Tpumenenue 023 d4ddo
BOJIOpOIa
ToHsTie o bu6mmoreka [JOK
29 CHCIIOTAX 1 COMAX 22.12.2 | https://m.edsoo.ru/ffo
023 d50d2
CriocoGb1
momyaerms bubmoteka [JOK
30 BOZOpOa B 27.12.2 | https://m.edsoo.ru/ff0
023 d4ddo
nabopaTopuu
[IpakTrueckas
pabota Ne 4 1o
teme «llonyuenue u bubmmorexa [IOK
31 | cobupanue 29.12.2 | https://m.edsoo.ru/ff0
BOJIOPOJIA, 023 daf42

W3Y4YEHHE ero
CBOMCTB»
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MosnsipHblil 00bEM

bubmioreka [IOK

32 | rasos. 3akoH 10.01.2 | https://m.edsoo.ru/ffo
ABorajpo 024 d542e
Brrancaenns
00BEMa,
KOJIM4EeCTBA
BEIlleCTBA ra3a 1o bubmorexa [JOK
33 ero w3BECTHOMY 12.01.2 | https://m.edsoo.ru/ff0
024 d55a0
KOJIMYECTBY
BEIIIECTBA WJTH
00BEMY
Brrunciaenus
00BEMOB Ta30B 1O
bu6moreka [JOK
34 | YPABHCHHIO 17.01.2 | https://m.edsoo.ru/ff0
peaKIuu Ha OCHOBE 024 d5708
3aKOHA 00BEMHBIX
OTHOIIICHHH Ta30B
dusznvecKkue u bubmoteka [JOK
35 | XUMHYECKHE 19.01.2 | https://m.edsoo.ru/ff0
CBOMCTBA BOJIBI 024 d587a
CocraB OCHOBaHHM. bubmoteka IJOK
36 | Ilousitue 00 24.01.2 | https://m.edsoo.ru/ff0
HHIMKATOpax 024 d59e2
Bona xax
PacTBOPUTEIT.
Hacrlimenssie u
HEHACHIIIICHHBIC buGmorexa [IOK
37 26.01.2 | https://m.edsoo.ru/ff0
pacTBOPHI. 024 d5b40
MaccoBast 1ons
BeIlleCTBA B
pacTBope
[IpakTrueckas
pabota Ne 5 mo
TeMe
«ITpuroroBneHue bubmuorexa [IOK
38 | pacTBOpOB C 31.01.2 | https://m.edsoo.ru/ff0
onpeenEHHOM 024 dSeba
MacCcOBOH Joyel
pacTBOPEHHOTO
BEILIECTBA»
KontponbHas
aboTa Ne2 1o Teme bubmorexa HOK
39 P 02.02.2 | https://m.edsoo.ru/ff0
«Kwucnopon. 024 46342
Bonopon. Bogay»
40 | Oxcupupl: cOCTaB, bubmioreka [IOK
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KJIacCH pUKaIus, 07.02.2 | https://m.edsoo.ru/ffo
HOMEHKJIATypa 024 d664e
[Tonyuenue n
XUMHYECKHUE
CBOMCTBa bu6mmoreka [JOK
41 | KHCIOTHBIX, 09.02.2 | https://m.edsoo.ru/ffQ
OCHOBHBIX U 024 d664e
aM(pOTEPHBIX
OKCH/JIOB
OCHOBaHUS: COCTaB, Bbu6motexa ITOK
42 | xnaccudukanms, 14.02.2 | https://m.edsoo.ru/ffo
HOMEHKJIaTypa 024 d67ca
[Tonyuenue u
. bu6moreka [JOK
43 cBOficTBa 16.02.2 | https://m.edsoo.ru/ff0
N 024 d67ca
OCHOBAHHMI
KucnoTtsr: cocras, bubmioreka [IOK
44 | knaccupuKkanms, 28.02.2 | https://m.edsoo.ru/ff0
HOMEHKJIATypa 024 dfee2
ITonmyqenne n Bu6moreka [IOK
45 | xumuueckue 01.03.2 | https://m.edsoo.ru/ff0
CBOMCTBA KUCJIOT 024 dfee2
Conu (cpennue):
HOMEHKJIIATYa,
CHOCOBHI bu6mmoreka [JOK
46 — 06.03.2 | https://m.edso00.ru/00
’ 024 ad9474
XHUMHYCCKUE
CBOMCTBa
[IpakTrueckas
pabora Ne 6.
Pemenune
9KCIEPUMEH TATbHBI Bubmorexa LIOK
47 X 314 110 TeMe 13.03.2 | https://m.edso0.ru/00
024 adob7c
«OCHOBHBIE KJIACCBI
HEOPraHUYECKUX
COCTMHEHMI»
I'enernueckas cBs3b
MESKITY KIACCAMH bubmoreka [JOK
48 HEOPrAHHHECKIIX 15.03.2 | https://m.edso0.ru/00
. 024 ad9a50
COEIMHCHHM
O600menue n bubmoreka IJOK
49 | cucremaTuzanms 20.03.2 | https://m.edso0.ru/00
3HAHUH 024 ad9ch2
KoHTpombHas bubmoteka [JOK
50 paGoTa Ne3 1o Teme 99.03.2 https://m.edso0.ru/00

ad9ela
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"OCHOBHBIE KJIaCChI
HEOPraHUYECKUX
coequHeHUun"

024

[TepBbie MOMBITKH

KJ1accu puKanuu
XUMHUYECKUX bu6mmoreka [JOK
51 | aJIeMEHTOB. 27.03.2 | https://m.edso00.ru/00
[MousTHE O TpyIIIAX 024 ad9ffa
CXOHBIX
AJIEMEHTOB
[Tepnonnueckuii
3aKOH U
[Tepuonnueckas bubmmoreka LIOK
52 | cucrema 29.03.2 | https://m.edsoo.ru/00
XAMHUYECKUX 024 ada52c
anemeHToB [[. U.
MenneneeBa
TTepHOEL, FpyIIbL, bu6mnoreka [JOK
53 I 03.04.2 | https://m.edso00.ru/00
024 ada52c
CtpoeHue aToMOB. bu6mmorexa LIOK
54 | CocraB aTOMHBIX 05.04.2 | https://m.edsoo.ru/00
sinep. M3otomsr 024 ada342
Crpoenue
AJIEKTPOHHBIX
000JI0YEK aTOMOB bu6moreka [JOK
55 | ayeMeHTOB 17.04.2 | https://m.edso0.ru/00
[Mepromudeckoit 024 ada6bc
cuctemsl 1. U.
Menpaenaeepa
XapakTepucTuka
XUMHYECKOTO
3JIEMEHTa 110 ero bubmioreka [IOK
56 | MOIOKEHHIO B 19.04.2 | https://m.edsoo.ru/00
[Mepuoauueckoii 024 ada824
cucteme /1. H.
MenneneeBa
3HavecHuE
[Tepuoanyeckoro
3aKOHA IS
bu6moreka [JOK
g7 | PaspHTMHAYKLH 24.04.2 | nhttps://m.eds00.ru/00
npaktuku. /. 1. 024 ada96e

Mennenee —
Y4EHBIN, Me1aror u
rpaXKJIaHuH
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DIIEKTPOOTPULIATEN
bubmioreka [IOK
gg | °HOCTD ATOMOB 1 26.04.2 | https:/m.eds00.ru/00
XUMHYECKUX 024 adaabs
3JICMEHTOB
Vommas bubmoteka IJOK
59 1 01.05.2 | https://m.edsoo.ru/00
XUMHYECKas CBS3b 024 adac3a
KoBanenTtnas Bbu6moreka [JOK
60 | momspHas 1 03.05.2 | https://m.eds00.ru/00
XUMHYECKasl CBSI3b 024 adaab8
KoBanenTtnas bubmiorexa [IOK
61 | HenomnspHas 1 08.05.2 | https://m.edso00.ru/00
XMMHYECKAs CBA3b 024 adaab9
bubmioreka [IOK
62 | CremneHb OKUCICHUS 1 10.05.2 | https://m.edsoo.ru/00
024 adae28
OKUCIUTEIBHO- bubmioreka [IOK
63 | BOCCTaHOBHUTCIIbHBI 1 15.05.2 | https://m.edsoo.ru/00
€ peaKIu 024 adb076
OKNCIHTEIN T bubmoteka [JOK
64 B OCCTAOBHTOM 1 17.05.2 | https://m.edsoo.ru/00
024 adb076
KonTponbHas
pabota Ned o Teme bubmorera IOK
65 «Crpoese atoma 1 22.05.2 | https://m.edso00.ru/00
) 024 adb486
XuMudeckast CBSI3b»
Peseparu; pos. ———
66 CHCTeMATHIAIA 1 24.05.2 | https://m.edsoo.ru/00
. 024 adb33c
3HAHUH
gtg:é)z{eizeyEOK' bu6moreka [JOK
67 S — 1 29.05.2 | https://m.edsoo.ru/00
N 024 ad9cb2
3HAHUH
geg:g;};izeygo}(' bu6mnoreka [JOK
68 CHCTeMATHIAIA 1 31.05.2 | https:/m.edsoo.ru/ff0
. 024 d61c6
3HAHUH
OBIIEE
KOJIMYECTBO 68
YACOB I1O
ITPOI'PAMME
9 KJIACC
Ne ‘ Tema ypoka Kosun4vecTBo 4acoB ‘ Hara ‘ DJIeKTPOHHbBIE
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n/ Bce | Konrpoasn| IlpakTtnuec MyueH | unpponbie
" ro ble padoThl | KHe padoThbl i obpasobaTebHbIe
pecypchbl
Ilepuoanueckuii
3aKOH.
[lepuoanueckas bu6mmoreka [JOK
cucrema 1 https://m.eds00.ru/00a
XUMHAYECKUX db5%e
anemenToB JI. 1.
MenpeneeBa
3aKOHOMEPHOCTH
B U3MEHEHUU
CBOICTB but6imoreka [JOK
XUMHUYECKUX 1 https://m.edsoo.ru/00a
5JIEMEHTOB db6b6
IIEPBBIX TPEX
(502 (Vi (0):!
Knaccupuxanus
1 HOMEHKTATYpa bu6motexa [IOK
HEOPraHHHECKIX 1 https://m.eds00.ru/00a
db7e2
BEILIECTB
Bunanr
XUMHYECKOH bu6moreka [JOK
CBSI3U U THUIIBI 1 https://m.eds00.ru/00a
KpUCTAJUTMYECKH dbac6
X peIeEToK
KontponpHas
pabota Nel mo
TeMe
«IIoBTOpEHUE N
yriryOienue 1 1
3HAHUM
OCHOBHBIX
pas3zeioB Kypca 8
KJlacca»
Knaccuukanus
XUMHYECKHX bu6morexa IIOK
peaxuuii mo 1 https://m.edso00.ru/00a
pa3InYHbIM dbcb0
MpU3HAKaM
ITonsitue o
ckopocTa bubmumoreka [IOK
. 1 https://m.edso00.ru/00a
XUMUYECKOU

peaKIi.

dbe9a
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ITonsTHE O
TOMOT €HHBIX U
reTepor eHHbIX
peakiusx

Ilonsatue o
XHUMHUYECKOM
PaBHOBECHH.
DaKTopHl,

BIIMSIOIIME HA bubmoreka [IOK
8 CKOpOCTH https://m.edsoo.ru/00a

XUMUYECKOit dc28c

peakiuu u

MOJIOXKEHUE

XUMHUYECKOT0

paBHOBeCHS

OKuCIUTETHHO- bubmmoreka [IOK
9 BOCCTAHOBHTEIIb https://m.edsoo.ru/00a

HbIE PEAKLIUK dcade

Teopus

ANEKTPOIUTHYEC

Kot bu6morexa IJOK
10 | nuccommanumu. https://m.edso00.ru/00a

CunbHBIC U dcd68

cia0bIe

IEKTPOITUTHI

Honnrie bub6moreka IJOK
11 | ypaBHeHus https://m.edso00.ru/00a

peakuuii dd448

XUMHUYECKHE

CBOMCTBA KUCIIOT

U OCHOBaHUH B

CBETE bubmorexa [IOK
12 | npencraBieHUi https://m.edso00.ru/00a

00 dd5d8

ANEKTPOIUTHYEC

KoMt

JIACCOIUAIINT

XuMHu4ecKue

CBOICTBA CoJIcH B

CBETE

e — bub6mmoreka IJOK
13 o6 https://m.edso00.ru/00a

ddsb2
IIEKTPOITUTHIECC
Kot

IUCCOLIMALIHA



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

bubmoreka [JOK

14 Honsrrite o . https://m.edsoo.ru/00a
TUAPOJIU3E COJIeH 4d9d4
O6o0mmenne bubmmoreka [IOK
15 cUcTeMaTHU3aLUA https://m.edsoo.ru/00a
3HaHUi dddi2
[IpakTrueckas
paborta Ne 1. bu6motexa [IOK
16 | «Pemenne https://m.edsoo.ru/00a
JKCIIEpUMEHTAb ddbfa
HBIX 331249
KonTponpHas
pabota Ne2 o
TeMe
«INEKTPOTUTHYE bu6motexa [IOK
17 | ckas https://m.edsoo.ru/00a
JTCCOLIHAITHSL. ddec0
XuUMHYECKHUE
peaxkuu B
pacTBOpax»
OO6mmas
XapaKTepUCTUKA
CAOLCHOB. but6mmoreka [JOK
18 X UMeCKIe https://m.edso00.ru/00a
. ddfe2
CBOMCTBa Ha
MpuMepe Xjopa
XJIIOPOBOJIOPOI.
ComstHas
KHCJIOTa, but6moreka [JOK
19 XUMHYECKHE https://m.edsoo.ru/00a
CBOICTBA, del04
MOJTy4EHHUE,
pUMEHEHHUE
[IpakTueckas
pabota Ne 2 o
TeMe
oyuenue bu6motexa [IOK
20 comtsrof https://m.edsoo.ru/00a
de348
KHUCIIOTHI,
U3y4eHHUE €€
CBOMCTBY
Brrancaenns mo
YPaBHEHUSIM bu6mmoteka [IOK
21 | xummueckux https://m.edso00.ru/00a

peakiui, eciu
OJIMH U3

de488
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peareHToB JlaH B
U30BITKE

22

OO6mas
XapaKTepUCTHKA
sneMeHToB VIA-
TPYTIIBI

bubmunoreka IJOK
https://m.edsoo.ru/00a
debda

23

ATIOTpOIHBIE
MOJIH(PHUKAITHH
CEpHL.
Haxoxnenue
CephlI U €€
COCIMHEHU B
MpUpOJIE.
XuMHYECKHE
CBOICTBA CEPBI

bubmoreka [IOK
https://m.edsoo.ru/00a
deb4a

24

CepoBonopon,
CTpOEHHUE,
(dbuznaeckue u
XHUMHYCCKUE
CBOMCTBA

bubmuorexa [IOK
https://m.edsoo.ru/00a
de802

25

Oxcupipl cepsl.
CepHas KucIoTa,
¢buznyeckue u
XMUMHUECKUE
CBOMCTBA,
MIpUMEHEHNe

bubmmoreka [IOK
https://m.edsoo.ru/00a
dea28

26

XUMHUYECKHE
peakiuu,
JICKAITIE B
OCHOBE
MPOMBIIIIJIEHHOT O
criocoba
MOTy4YEHUS
CEpPHOU KUCIIOTBHI.
XUMHUYECKOe
3arpsi3HEHHE
OKpYyXarolieu
cpenbl
COEIUHECHUSIMU
cephl

bubmorexa [IOK
https://m.edsoo.ru/00a
dec8a

27

Brmucnenne
MAaccOBOH JTOJIN
BBIXOJ1a
MPOJYKTa
peakuuu

bu6moreka [JOK
https://m.edsoo.ru/00a
dec8a
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28

Obmas
XapaKTepUCTHKA
271eMeHTOB VA-
rpynnsl. A3or,
pacrpocTpaHeH!
€ B IpUpoJIe,
¢buznyeckue u
XUMHYECKHE
CBOMCTBa

bu6morexa IIOK
https://m.edsoo.ru/00a
deeab

29

AMMHaK, ero
¢dusnueckue u
XUMHUYECKUE
CBOICTBA,
MOJIyYCHHE U
MIpUMEHEHNE

bubmorexa [IOK
https://m.edsoo.ru/00a
dfoo4

30

IIpakTrueckas
pabota Ne 3 mo
TeME
«ITonyuenue
aMMHUaKa,
H3Y4YEHHE ero
CBOMCTBY»

bubmorexa [IOK
https://m.edsoo.ru/00a
df180

31

A3oTHasg
KHCII0Ta, e€
¢buznyeckue u
XUMHUYECKUE
CBOMCTBa

bu6moreka [JOK
https://m.edsoo.ru/00a
df306

32

Hcnonp3oBanue
HUTPATOB U
COJIe aMMOHHS B
KadecTBe
MUHEPaJIbHBIX
YOO pEeHMIA.
XUMHUYECKOe
3arps3HeHuE
OKpyXaromen
cpenbl

COCIMH EHUSIMH
asora

bubmorexa [IOK
https://m.edsoo.ru/00a
df518

33

®dochop. Oxecun
hocdopa (V) u
dbochopnas
KHCIIOTAa,
¢buznyeckue u
XUMHUYECKHE

bu6moreka [JOK
https://m.edsoo.ru/00a
df68a



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

CBOICTBA,
OJIy4YEeHue

34

Hcnons3oBanue
¢docdaroB B
KauecTBe
MUHEpaTbHBIX
yno0peHuii.
3arpsi3HeHUe
MIPUPOTHOM
Cpenbl
docharamu

bu6morexa IIOK
https://m.edsoo.ru/00a
dfc20

35

VYraepon,
pacrpocTpaHeH!
€ B IpUpoJe,
¢busnueckue u
XUMHUYECKHUE
CBOMCTBA

but6mmoreka [JOK
https://m.edsoo.ru/00a
dfd9c

36

Oxcunl
yriepoja, ux
(dusznueckue u
XUMHYECKUE
CBOMCTBA.
DKOJIOTHYECKHE
POOJIEMBI,
CBSI3aHHBIC C
OKCHIOM

yriepoaa (1V)

bu6morexa IIOK
https://m.edsoo.ru/00a
dfebe

37

YroapHas
KHUCJIOTa U €€
coJI

but6mmoreka [JOK
https://m.edsoo.ru/00a
e006¢

38

[IpakTueckas
pabota Ne 4 o
TemMe
"[Tonydyenue
YTIEKUCIIOTO
rasa.
KauecTBenHnas
peakius Ha
KapOOHAaT-HOH"

but6moreka [JOK
https://m.edsoo.ru/00a
e027¢e

39

IlepBoHauanbHBI
€ TIOHATHUS 00
OpraHUYECKUX
BEILIECTBaX KakK O
COEIMHEHUSIX

yriaepoaa

bu6moreka [JOK
https://m.edsoo.ru/00a
€054e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

40

Kpemnuii u ero
COCIMHEHHUS

bubmoreka [JOK
https://m.edsoo.ru/00a
€080a

41

[IpakTueckas
paborta Ne 5.
Pewenne
JKCIIEPUMEHTAIIb
HBIX 33J1a4 110
TeEME
«Baxuenmme
HEMETaJUIbl U UX
COEIMHEHUSD)

bu6moreka [JOK
https://m.edsoo.ru/00a
e0bf2

42

KonTponpHas
pabota Ne3 mo
TeEME
«Baxuenmmue
HEMETaJUIbl U UX
COEJIMHEHUS

but6mmoreka [JOK
https://m.edsoo.ru/00a
€0el8

43

O6wmas
XapaKTEepUCTHUKA
XUMHYECKUX
3JIEMEHTOB —
METaJIJIOB.
MeTammdeckas
CBSI3b U
MeTaJUITM4decKas
KpUCTaJNINYECKa
A peleTKa.
dusnueckue
CBOMCTBa
METaJIJIoB

bu6moreka [JOK
https://m.edsoo.ru/00a
e103e

44

XUMHUYECKHE
CBOMCTBA
METaJLJIOB.
DIIEKTPOXUMUYEC
KUH psiz
HaIpsSOKCHU I
METaJJIOB

but6moreka [JOK
https://m.edsoo.ru/00a
e1156

45

O06me crnocoobl
TIOJTyY CHHSI
METAJIJIOB.
CriaBelL
Brmaucnenns 1o
YpaBHEHUSIM
XUMHUYECKUX
peakuui, eciu

bub6morexa IIOK
https://m.edsoo.ru/00a
e1156



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OJIIUH U3

peareHToB
COJIEPIKUT
MpUMECH
IlonsTue o bub6mmoreka [JOK
46 | xoppo3uu https://m.edso00.ru/00a
METaJIJIOB el1278
bu6moreka [IOK
a7 Wenourere https://m.edsog ru/00a
METAaJIbI e14b2
Oxkcuasl 1 but6moreka [JOK
48 | ruapoxcuabl https://m.edso00.ru/00a
HATPUS U KaJTHsI e14b?2
Illemouno3eMenn
R —— but6mmoreka [JOK
49 B https://m.edso00.ru/00a
. else8
MarHui
Baxwuetimme bubmmoreka [IOK
50 COEIMHEHUS https://m.edsoo.ru/00a
KaJIbITHS e15e8
O6o0mmeHne 1
51 cUcTeMaTHU3aLna
3HAHUM
ZKécTKkoCTh BOIBI bub6moreka IIOK
52 | wmcmocoOs eé https://m.edso00.ru/00a
YCTpaHEHUs €1886
IIpaxTnueckas
pabota Ne 6 o
Tene bubmorexa [IOK
53 . https://m.edsoo.ru/00a
"XKécTkocTh
elae8
BOJIbI 1 METOBI
e€ ycrpaHeHus"
bubmoreka LJOK
54 | AnromuHui https://m.edso00.ru/00a
elc64
AmddoTepHbIe bubmotexa [JOK
55 | cBoiicTBa OKCHIA https://m.edsoo.ru/00a
U TUAPOKCHU/IA elct4
but6mmoreka [JOK
56 | XKeneso https://m.edsoo.ru/00a
e1d86
Oxcupsl,
FHAPOKCHBI 1 bu6motexa [IOK
57 com xenesa (11) https://m.edso00.ru/00a
e35e6
u xenesa (1)
58 | O0o0O6meHue U



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

cUcTEMAaTU3ALIUA
3HaHUHU

59

[IpakTueckas
paborta Ne 7.
Pemenne
JKCIIEPUMEHTAIIb
HBIX 33J1a4 110
TemMe
«Baxueiimmne
MeTaJuIbl U UX
COEJTMHCHUS

bu6morexa IIOK
https://m.edsoo.ru/00a
e3de8

60

Breraucnenus 1o
YpaBHEHUSIM
XUMHUYECKUX
peakiui, ecim
OJVH U3
peareHToB JiaH B
MU30BITKE WU
COJIEP)KUT
MPUMECH.
Breraucnenus
MacCOBOH JI0JIX
BBIXOJIa
MPOJYKTa
peakiuu

bubmuorexa [IOK
https://m.edsoo.ru/00a
e1750

61

O06001ene u
CUCTEMATHU3ALNSA
3HAHUHU

62

KonTponpHas
pabota Ne4 o
TeEME
«Baxuenmme
METaJIbI U UX
COEIMHEHUSD)

63

BemectBa n
MaTtepualbl B
MOBCETHEBHOMU
JKM3HHU YeJ0BEeKa

but6mmoreka [JOK
https://m.edsoo.ru/00a
e3f50

64

XUMHYECKOE
3arpsi3HEHUE
OKpY’Karoein
cpenbl

bu6morexa IJOK
https://m.edsoo.ru/00a
e4270

65

Ponrs xumnu B
peueHnu
IKOJIOTHYECKUX

bu6morexa IIOK
https://m.edsoo.ru/00a
e4270



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

npodiem
Pese 1 YPOK.
0 6016)]31:1){26}]5 bubmmoreka [IOK
66 m 1 https://m.edsoo.ru/00a
CI/ICTeMvaTI/ISaI_II/IH c0doa
3HAHUU E—
Pe3epBHBIN YPOK.
P P bubmmoreka [IOK
O000111EH1E U
67 1 https://m.edsoo.ru/00a
CHCTEMAaTU3aIHA
N db33c
3HAHUH
Pe3epBHEBIN YPOK.
P P bubmmorexa [JOK
O000111eHNE U
68 I 1 https://m.edsoo.ru/00a
CI/ICTel\i[’ TH3AIHS 49¢ch?
3HAHUN
OBILEE
KOJMYECTBO
YACOB I10 68 4 !
[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPONECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ Kysnenosa H.E., TuroBa .M., I'apa H.H., Akiiuonepnoe

obmectBo «M3marenscTBo «IIpocBenienne»

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

H.E. Ky3nernoBa cripaBoyHble MaTepyabl sl YIUTeEIs

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET
https://resh.edu.ru

http://all-met.narod.ru



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
http://all-met.narod.ru/

JOKYMEHT MOAMWUCAH 3MTEKTPOHHON MOAMMNCHIO

MYHULUUNAJIbHOE OBLLEOBPA30BATEJIbHOE YYPEXXAEHUE 28.08.23 07:38
APXAHTEJIbCKASl CPEAHSAA LUKOJIA UMEHU NUCATEJNIA N.A.TOHYAPOBA, (MSK)
Becnanosa Onbra BanepbeBHa, VcnonHsiowmii 06s3aHHOCTM AMpeKTopa

CepTudmkat 265941660538EBAEA6F7671199835
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