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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XHMHU Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOECHHS OCHOBHOM
00pa30BaTeIbHON NPOrpaMMbl OCHOBHOTO O0ILIET0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe ¢enepaabHOl paboueld MporpaMMbl
BOCIIUTAHUS U ¢ YU4ETOM KOHIEIIIUU MPETogaBaHusl y4eOHOro npeamMera « XuMus»
B 00pasoBaTenbHBIX opraHu3anusix Poccuiickoit deneparum.

[Iporpamma mo XuMmuu Aa€T MPEJCTABICHUE O IENsIX, OOIIeil cTpaTeruu
oOy4eHMs, BOCHHUTAHHS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4EOHOIo
npeamera, YCTaHaBJIMBAET o0s3aTeNbHOE IPEIMETHOE coJlepKaHue,
MIPEIYyCMaTPUBAET pPACHPEIECICHUE €ro IO KilaccaM MU CTPYKTYpHpPOBaHUE IO
pazienaM U TEeMaM MPOrpaMMbl MO XUMHHU, OMNPEAETSIeT KOJIMYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIEpKaHUS, PEKOMEHAYEMYIO
MOCJEAOBATENBHOCTh  M3YYEHHS] XUMUU C YYETOM  MEKIOPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBs3€H, JIOTUKM y4eOHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEM  O00yYaroluxcsi, OIpeAeNseT BO3MOXXHOCTH TNpeaMera JUis
peannzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTElbHOM
MIPOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKKe TPEOOBaHMIA K
pe3ynbraTam oOy4eHHs] XUMUU Ha YPOBHE LIEIEH N3YUEHUs NMPEAMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIbHOCTH OO0YYarolerocs IO OCBOEHUIO
y4eOHOTr 0 Co/lepKaHusl.

3HaHWE XWMHH CIIYXXUT OCHOBOW 1Jii (POPMUPOBAHHS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeAcTaBiIeHU O MaTepUaJTbHOM EAMHCTBE MHpPA, BAKHYIO
poJib UrparoT (GOpPMUPYEMBbIE XUMHEH MPEICTaBICHUS O B3aUMOMNPEBPAIICHUIX
SHEPrur M 00 HBONIOIMHU BEIHIECTB B MPHUPOJE, O MYTAX PEUICHUS TI0O0ATbHBIX
nmpo0JjieM yCTOMYMBOIO PA3BUTHS YCIOBEYCSCTBA — CHIPHEBOM, DHEPTrETHUYECKOM,
MUIIEBOM M 3KOJOrMYECKON 0€30MaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUSI.

N3yyenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEM  JJIsE  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYIbTYPhI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHKE MBILIEHUS U TBOPYECKUX CIIOCOOHOCTEMN
OOy4JalIIMNXCA, HABBIKOB HX CaMOCTOSTENIbHOW Y4eOHOW JIeATEeNbHOCTH,
HKCIIEPUMEHTATIBHBIX M HCCIEAOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B MPOGECCUOHAIBHON JACSITEIIbHOCTH;

3HAKOMHUT CO CcHeuu(UKOM Hay4HOrO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00YyUYaIOIINXCS;



croco0cTBYeT (DOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIICHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTMUYECKOE
oOpa3zoBaHue 00YyUYaOIINXCSI.

JlaHHbIe HampaBJICHUS B OOYYE€HWH XUMHH OOECIEUMBAIOTCA CHEIU(PUKON
colep)KaHMs ~ Yy4eOHOTrO  TpeaMeTa, KOTOPBIH  SBJISETCS  IeIaroruvyecKu
a/IaITUPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKHW XMMHUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHUA.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 00I111er0o 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIUMHCS CHUCTEMBI IEPBOHAYAIBHBIX MOHATHH XHMHH, OCHOB
HEOPraHUYECKOM XHMHU M HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IOHSTUM
OPTraHUYECKON XUMUH.

CtpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU cPOpMHpOBaHA HAa OCHOBE
CHUCTEMHOI0 Tojxojaa K e€¢ uzydeHuto. CojiepkaHue CKJIAJIbIBACTCS U3 CUCTEMBbI
MMOHATHI 0 XUMHUYECKOM DJICMCHTE M BEIISCTBE M CHCTEMBI IIOHATHI 0 XUMHUYSCKOU
peakiuu. OO0e OSTU CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
MOCJICIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUM
Pa3HOr0 ypOBHSI:

— aTOMHO--MOJICKYJISIPHOT'O YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— ITepunonnueckoro 3akona J[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YYEHHS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

— TIpeACTaBICHUM OO0 IICKTPOJIMTHYECKONW JHUCCOIMAIIMM BEIIECTB B
pacTBoOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (DaKTOB, PA3BHUBAIOTCS ITOCIIEIOBATEIBLHO OT OJHOTO
YPOBHS K JAPYroMy, BBHITIONHSS (YHKIIUH OOBSICHCHUS W IPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHUS U BO3MOXXHOCTEHM MPAKTUYECKOrO MPUMEHEHUS] U TMOJy4YeHUs
U3Yy4aeMbIX BEIIECTB.

OcBoeHME mTporpaMMbl 1O XHUMHH  CIIOCOOCTBYeT  (HOPMHUPOBAHUIO
MPEJICTABICHHUS 0 XUMHYECKOW COCTABIISIIONICH HAYYHOM KapTUHBI MUpPa B JIOTUKE
e€ CHCTEeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHHWS K HAay4YHOMY 3HAHUIO H
METOJlaM TMO3HaHWSl B Hayke. M3ydeHHe XHUMHUU NPOUCXOAUT C MPUBJICYEHUEM
3HAHUW W3 paHee W3YYEHHBIX YYEOHBIX MpeAMeToB: «OKpYXaIIMHUHd MHUDP»,
«bunonorus. 5-7 knaccel» u «duszmka. 7 Kiaacc.

[Ipy w3yyeHHUM XUMHUH TOPOUCXOAUT (OPMUPOBAHUE 3HAHUNM OCHOB
XUMHUYECKOM HAyKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JEATEIBHOCTA YEJI0BEKAa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI.
3amaua y4eOHOro mpeaMera COCTOMT B (OPMHPOBAHUU CHUCTEMBI XHUMHYECKUX
3HAaHUN — BaXXHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHUM,
JTOCTYIHBIX 00O0OIIEHUM MUPOBO33PEHUECKOT0 XapakTepa, s3blka HayKH, B



OpUOOIIEHNM K HAay4YHbIM METOJaM T[O3HAaHUS TIPU HU3YYEHHH BEIIECTB M
XUMHUYECKUX peakiuil, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHH B Yy4e€OHO-TIO3HABATEIbHOW U Y4e€OHO-HUCCIEA0BATENIbCKOM
JESTENbHOCTH, OCBOCHHMU TPAaBMJI 0OE€30MacHOr0 OOpallleHHsT C BEIIeCTBAaMHU B
IIOBCETHEBHOM KU3HU.

[Ipy M3ydeHuu XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS BAKHOE
3HauUEHUE MPUOOPENIN TaKHUe LU, KaK:

— (¢dopMUpOBaHHE WHTEIJIEKTYaIbHO PAa3BUTOW JUYHOCTH, TOTOBOM K
caM000OpPa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO pEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HalpaBJICHHOCTb  OOY4YeHHMs] Ha CHCTEMAaTHYECKOE€ MpPHOOIIECHHE
o0y4Jaromuxcs K CaMOCTOATENIbHOM I103HABATENbHOW MAESITENIbHOCTH, HAYYHBIM
METOJlaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALIUIO M PA3BUTHUE CIIOCOOHOCTEH K
XUMUWY;

— o0ecrnieueHne yCIOBUM, CITOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIMMUCS
OIbITAa Pa3HOOOPA3HON NEATENBHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIU), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
Pa3JIMUHBIX BUJOB AEATEIbHOCTH;

— (opmupoBanue oOmEeH QYHKIMOHAIBHOW M  E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSICHATP M OLEHUBATH SBIICHUA
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysl 3HAHUA M OIBIT, MOJIYYEHHbIE NPH H3YYEHUU
XUMHUH, TPUMEHATh WX TPHU PEIICHUH TPOoOJEeM B TOBCETHEBHOW KHU3HU W
TPYAOBOM JEATEIBHOCTH;

— (QopmupoBaHue y OOyyarolUXcsi TIyMaHUCTUYECKHMX OTHOILIECHUH,
MOHUMAaHUSl LIEHHOCTH XUMHUYECKHX 3HaHUU JUIsi BBIPAOOTKHM SKOJOTMYECKH
LIeJIECOO0Pa3HOro TOBENEHUST B OBITY M TPYIAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHMS CBOETO 30POBbs M OKPYKAOLIEN TPUPOTHOU CPEIbI;

— pa3BHUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIHMTAHMIO Ha OCHOBE YCBOEHHMS OOILEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpO(uUiIs M HAMPABICHHOCTH JalbHEUIIEro
o0y4eHusl.

OO6miee yucino 4YacoB, OTBEAEHHBIX [JIs HM3YYEHHS XHMHH Ha YpPOBHE
OCHOBHOTO 0011Ier0 00pa3oBaHus, cocTaBiser 136 yacoB: B 8 kinacce — 68 gacoB (2
yaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEJEIIO).

VYyeOnbil penMeT «XUMHUs» Peaiu3yeTcs C UCTOIb30BAHUEM CPEACTB
obpaszoBarenbHOro 1enTpa «Touka pocta»



COAEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYaIbHBIE XMMUYECKHE NIOHATHUS

[Ipenmer xumuun. Ponb XMMUM B )KU3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemectBa. dusnueckue CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSHUE
BeuecTB. [loHsiTHE O MeTOAax MO3HAHUS B XUMHUU. UHMCThIE BEUIECTBA M CMECH.
CnocoOsI pa3eneHust cMecei.

ATOMBI U MOJICKYJIbl. XHUMHYECKHE 3JEeMEHThl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHbIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckast (opmyna. BaneHTHOCTh aTOMOB XHMHYECKHUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBAa cocTaBa BewlecTB. (OTHOcHUTENbHas aTOMHas Macca.
OTtHocuTenbHasg MOJEKyJsipHast Macca. MaccoBasi 107151 XUMUYECKOr O AJIEMEHTA B
COEIMHEHNHU.

KomnuecTBo BemecrBa. Mok, MonsipHas macca. B3auMoOCBsI3p KOJIMYECTBA,
MacChl W 4YHCJIa CTPYKTYpHBIX €IWHUIl BemlecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHCHUH.

Du3znuecKne U XMMHUYECKHUE SBICHUSI. XUMHUUECKasi peakuus U €€ MpU3HaKU.
3aK0H COXpaHEHMsSI MAcChl BEIIECTB. XHUMHUUYecKHe ypaBHeHus. Knaccuduxarums
XUMUYECKUX peakuil (CoeAMHEHNUs, pa3I0KEeHUs, 3aMEeILeHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOHN MOCYIOH, MpaBUiaMu paboThl B JabOpaToOpuu U
npuémMamMu obpaleHus ¢ J1abopaTopHbIM 00O0pPYAOBaHUEM, U3YUEHUE U OMUCAHUE
bu3MYEeCKUX CBOMCTB O0pa3lloB HEOPraHWYECKUX BEIIECTB, HAOIIOJCHUE
¢usznueckux (IUIaBJeHHE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIMSI BOJIbI) M XUMHYECKUX (FOPEHHE CBEYM, MPOKATMBAHUE
MEHOW MTPOBOJIOKH, B3aUMOJICHCTBUE MeNa C KUCIOTOMN) SBICHHUM, HAOMIOACHUE U
ONMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHHUE TMAPOKCHUIA
meau (II) mpu HarpeBanuu, B3auMoJIeCTBHE Kele3a ¢ pacTBopoM conu meau (II),
M3Y4YEHHE CIOCOOOB pA3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (UIbTPOBaHUE,
BbINIApUBAaHUE, JUCTUIUIAILUS, XpoMaTorpadusi, MPoOBEICHUE OYUCTKU MOBAPECHHOU
conmu, HaOMIOJeHWEe W  ONHUCAHME  PE3yJbTAaTOB  MPOBEIACHUS  OIbITa,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHHMS MACChl, CO3JaHUE MOJEIEH MOJIEKYII
(mapocTepKHEBBIX).

BaxHeluue npeacTaBuTe/ M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Bo3ayxa. Kuciopom — 3J€MEHT U IPOCTOE
BemnecTBO. Haxokmenue kucimopoga B TNpupojae, (PU3MYecKue U XUMUYECKHE
cBorictBa (peakiuu ropenusi). Oxcunabl. [Ipumenenne kucnopoaa. CrocoObl



MOJy4YeHHs] KHUCIOopoaa B JabopaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHUciopoaa B mpupoje. O30H — auioTponHas MoaU(PUKAIIS KUCIOPOaa.

TeroBoil 3((HEeKT XUMHUYECKOW peaklHUH, TEPMOXHMHYECKHE YpaBHEHUS,
9K30- U DHAOTEPMHYECKHE peaKUUU. TOIUIMBO: Yrojlb M METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (exTa, pa3pyiieHue 030HOBOTO CIIOS.

Bonopon — snemeHT M mpoctoe BemecTBo. HaxoxaeHuwe Bogopoma B
npupose, GuU3MUEeCKue MW XHUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
nostyyeHus. Kucnorsl u conmu.

MomnspHbiii 006EM Ta30B. Pacuérsl 10 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOWMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsI.
HacepiieHHble ¥ HEHACBIIEHHbIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 107151 BelllecTBa B pacTBOpE. XMMHUECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpOB B mpupone M B KHU3HU 4enoBeka. KpyroBopor Boawl B IpUpoAE.
3arps3HeHue NpUPOAHBIX BOJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  cojeoOpasyromniue (OCHOBHBIE, KHCIOTHBIE, aMQpOTEepHbIE) U
HeconieoOpasyromue. Homenkmarypa oxcujoB. Dusumdeckue W XUMHUYECKHE
CBOMCTBA OKCUOB. [lonyuenne okcuaos.

OcHoBanus. Krnaccudukaruss oCHOBaHUN: UIETIOYM W HEPACTBOPUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XUMUYECKHE CBOICTBA
ocHoBaHuU. [lonydeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. dusndyeckue u
XAMHUYECKHE CBOMCTBa KuCHIOT. Psan aktuBHoctm MerawioB H. H. bekerosa.
[Tony4yeHue KHUCIOT.

Comu. Homenknarypa coseil. @uszndeckne M XUMUYECKHE CBOMCTBA COJIEH.
[Tonyuenue comen.

I'eneTnyeckas cBsI3b MEXKIY KJIacCaMH HEOPTraHUYECKUX COECIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQ4EeCTBEHHOE OIPEICICHHUE COEPKaHUs KHUCIOPOAa B BO3AyX€E, MOJIYUYCHHE,
coOupaHue, paclio3HaBaHUE W U3YYEHUE CBOMCTB KHUCJIOpOAa, HaOJI0ICHUE
B3aUMOJECHCTBHS BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS H
NpeKpamieHnss TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHUIOB H
OMHMCaHWE WX CBOWCTB, MOJy4YeHUE, COOMpAaHHUE, PACMO3HABAHUE U U3YUYCHHUE
CBOMCTB BOJIOpojia (ropeHue), B3auMojencTBue Bojoposa ¢ okcugoM meau (II)
(BO3MO>XHO HCITIOJIb30BaHUE BUIEOMATEpUAIOB), HAOIIOJeHUE 00pa3lioB BEIECTB
KoJIu4yecTBOM 1 MoJib, HCCIIEIOBAHME OCOOEHHOCTE pPACTBOPEHHUS BEUIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOJIbI C METAJIJIaMU
(HatpueM W KajbiueM) (BO3MOXKHO HMCIOJb30BaHHE BHIEOMATEPHAIIOB),



UCClIeZIOBaHUE 00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3jIMYHBIX KJIACCOB,
HaOJI0ICHNE U3MEHEHUS OKPAaCKM MHAMKATOPOB B PAaCcTBOpAaX KUCIOT U LIENOYEH,
u3yuenre B3ammogeiictBus okcuma meau (Il) ¢ pacTBopom cepHOWM KHCIIOTHI,
KUCJIOT C MeTajUlaMH, pPEaKIUid HEUTpaau3aluy, I10JIy4EHUE HEpPacTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOI0 METajlla IPYTMM M3 PacTBOpa COJIM, PELICHUE
DKCIEPUMEHTAJBHBIX 3a1a4d N0 TeMe «BaxHeWune Kiacchl HEOPraHWYECKUX
COECIMHEHUN Y.

Ilepuoanueckuii 3akoH u Ilepumoamyeckass cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHne aTroMoB. XHMMHYECKAasi CBA3b.
OxucanTeIbHO-BOCCTAHOBUTE/IbHbIC PEaKINH

[lepBbie TOMBITKH KJIacCU(UKAMU XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX OJJIEMEHTOB (ILIEJOYHbIE U IIETOYHO3EMENIbHbIE METaIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT aM()OTEpPHBIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3akoH. [leproguyeckas cucreMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KoporkonepuogHas W JJIMHHOIEPUOAHAS (dhopmMbl
[Tepuognueckoit cucrteMbl xumudeckux 3neMeHToB . M. Menneneea. [lepuomasl
u rpynnsl. PU3NYECKHA CMBICH MOPSAKOBOIO HOMEpa, HOMEPOB IIEpUONA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX snep. M3oronsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aToMoB mepBbiXx 20 XMMHYECKHX  DJIEMEHTOB
Ilepnognueckori cucremsl [[. 1. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 €ro MoJjokeHuto B [lepuoanueckoii cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHUS pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIAM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u Ileproanueckoil CUCTEMbI XUMHUYECKHUX
JJIEMEHTOB Uil pa3BUTHUs Hayku U npaktuku. J[. M. MenzaeneeB — yd€HbId U
rpaXKJaHUH.

Xumuueckast cBsa3b. KoBaneHTHas (MOdspHAsT W HENOJSIpHAsi) CBSA3b.
DJIIEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAas CBA3b.

Crenenp okucieHud. OKHUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEaKIUU.
IIpouecchl OKUCIEHNS U BOCCTaHOBJIEHUSA. OKHUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OoO0Opa3loB BEIIECTB METAJIOB M HEMETAIIOB, B3aMMOJEHCTBHE
TUAPOKCHIA LHMHKA C pacTBOPAaMM KHUCJIOT U IIEI0YEM, IPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ IPUMEPBl  OKUCIUTENbHO-BOCCTAHOBUTENBHBIX  PEAKLMMI
(ropenue, peakuuy pa3aoKeHHsl, COEAUHEHUS).

Mescnpeomemmuoie ceasu



Peanuzammsi MeXnpeaMeTHBIX CBS3€H NMpU W3YYCHUH XUMUU B 8 Kiacce
OCYLIECTBJISIETCS. 4epe3 MCIOJb30BAHME KaK OOIIMX €CTECTBEHHO--HAy4YHbIX
MOHSATUM, TaK U MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O [IUKJIA.

OO6mire ecTecCTBEHHO--HAy4YHbIE TTOHITHS: HAyYHbIN (akT, rUnoTe3a, Teopus,
3aKOH, aHaJW3, CHUHTE3, KiIaccu(PuKaIus, TEePUOANIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHHE, MOIEIIb, SIBICHUE.

@duznka: Marepusi, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PAJTHOAKTUBHOCTh, MOJEKYJA, 3JEKTPUYECKUNA 3apsiji, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (PM3MYECKUE BEIIMUUHBI, CIUHUIIBI
U3MEpEHUs1, KOCMOC, IJIaHEThI, 3BE€3/1b1, ColHIIE.

buonorus: doTocunres, npixanue, 6uocdepa.

I'eorpadusi: atmocdepa, rugpochepa, MuUHEpasbl, TOPHBIE  IOPOIBI,
M0JIE3HbIE UCKOIIAEMBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo U XUMHYeCKasl peaKIus

[Tepnonnueckuit 3akoH. [lepronnueckas cucteMa XUMHYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHH CBOMCTB
XUMUYECKUX DJIEMEHTOB TMIEPBBIX TPEX TNEPUOJIOB, Kajdus, KalblUid M UX
COCIMHEHUI B COOTBETCTBUU C TOJOXKEHUEM »3JieMeHTOB B Ilepuogmueckoi
CUCTEME U CTPOEHUEM UX ATOMOB.

Crpoenue BellecTBa: BUAbl XMUMHYECKOW CBsI3U. THMBI KpUCTANIMYECKHX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOU PEIIETKU U
BHUJAa XUMHUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKHX BEMIECTB. XUMUYECKUE
CBOMCTBA BEILECTB, OTHOCALIMXCS K pPa3IW4YHBIM KjaccaM HEOpPraHUYeCKHX
COEJIMHEHUM, TeHEeTHUECKas CBA3b HEOPIaHMUYECKUX BEILIECTB.

Knaccudukanuys XuMU4eCKuX peakiii Mo pa3IndHbIM pU3HAKaM (110 YUCITY
M COCTaBy YyYacCTBYIOIIMX B PEAKLUUU BEUIECTB, MO TEIUIOBOMY 3(QeKTy, Mo
U3MEHEHMIO CTENEHEN OKUCIEHUS XMMHUYECKUX AJIIEMEHTOB, O 0OpaTUMOCTH, IO
YYaCTHIO KaTalau3aTopa). DK30- U DHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUUECKUE
yYpaBHEHHS.

[lonsiTue 0 ckopocTu xuMuyeckor peakuuu. [loHsTHEe 00 OOpaTHUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M TeTepOTreHHBIX
peakuusx. [lonstue o karanuse. [lonsTue 0 XumMu4YeckoM paBHOBECUU. DAKTOPHI,
BIMSIOIIME HA CKOPOCTh XHMHYECKOW pEaKIMH M IIOJO0KEHHE XUMHUYECKOIO
paBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE ~ pPEAKIMM,  AJIEKTPOHHBIA  OayiaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBiIeHUE YpaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUMM C  HCIIOJIB30BAHMEM  METOJA
AIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIIUTUIECKON JUCCOUNALMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M NHCCOLMALMU BEIIECTB C PA3JIMYHBIMH BUIAMH
xumMmudeckoi cszu. Crenenp nucconuanuu. CUIbHBIE U Ca0ble AIEKTPOIUTHI.

Peakiun nonHOrO oOMeHa. Y CI0BHUS MPOTEKAHUS PEAKIMi HOHHOTO 0OMEHa,
MOJHBIE W COKpall€HHbIE HWOHHBIE YpaBHEHUS peakunil. CBOHCTBa KHUCIOT,
OCHOBAaHMM M COJEH B CBETE€ MNPEACTABICHUNA 00  AJIEKTPOIUTHYECKOU
nucconnann. KauecTBeHHbIE peakiuy Ha UOHBL. [IoHATHE O THIpOINU3€E COJIEH.

Xumuyeckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISMH KPUCTAUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB W HEMeTaioB (Tpadura M anmmasa), CIO0XKHBIX BEIIECTB
(xJmopua HaTpusi), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peakiuu
OT BO3JCUCTBUSL PaA3IMUHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOJIHOCTU
pacTBOpPOB BENIECTB, IMpOIECCa AUCCOLUMAIMUA KHUCIOT, WIEI04Ye H CcoyeH
(BO3MOXXHO  HCMOJB30BAHME BHJIEO MAaTE€PUAIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOMINX ~ TPHU3HAKK  MPOTEKaHUS  peaknuii WOHHOro  OOMeHa
(oOpazoBaHue ocajaka, BbIJeIEHWE Tra3za, oOpa3oBaHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiuu pa3iioKEHUsl, COCAUHEHUS), PACIO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pPEAaKUMAd HA HOHBL, PEUICHHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTtasibl 1 MX cOeIUHEHUS

OO6mras xapakrtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOr€HOB. XHMMHUYECKHE CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMoO/ICIICTBUE C MeETa/IaMH, HeMeTalllaMH, IernodaMu). XJIOPOBOJOPOI.
ConsgHasi KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJydYeHHE, NMpUMEHeHue. JleicTBue
XJopa W XJIOPOBOAOPOJAa HAa OpPraHW3M 4YejioBeKa. BakHeWinue XJIOpHAbI U KX
HaXO0XJICHHUE B MPUPOJIE.

O6mias xapakrtepuctuka 31eMeHTOB VIA-rpymmbsl. OcoOEHHOCTU CTpOEHUs
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (pU3MYecKrue CBONCTBA
MPOCTBIX BEUIECTB — KUCIOPOJa U Cephl. AJIIOTPOIHbIE MOAUPUKAIIUUA KUCIOPOIa
U cepbl. XuMHUYeckue cBoilcTBa cepbl. CepoBOmOpOd, CTpoeHHE, (PU3HYECKUE U
XuMu4yeckue cBorcTtBa. OKCUABI cepbl KAK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, ¢u3MUeCKMe U XHUMHYECKHE CBoiicTBa (0Omue  Kak
MPEACTABUTENA Kjacca KHUCIOT M crneuupuyueckue). XUMUYECKHUE PpPEaKIuH,
JeXaliue B OCHOBE IPOMBINIICHHOTO CIMOco0a MOJY4YeHUS! CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KUCH0Thl. COJIM CEPHOM KHUCIIOThI, KAUECTBEHHAS PEAKILIMS Ha



cynbdar-uon. Haxoxnenue ceppl u €€ COEAMHEHUN B TMPUPOJE. XUMHUECKOE
3arpsA3HEHUE OKPYXAIOIIEH Ccpenbl COSAMHEHUSIMU Cepbl (KUCIOTHBIC JTOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAILCHHS.

OO6mras xapakTepuctuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCIIEHHS. A30T, paCOpOCTpPaHEHUE B MPUPOJIE,
dusznyueckre 1 XUMHIECKHE CBOMCTBA. KpyroBopoT azora B mpupoje. AMMHUaK, ero
dbu3nUecKre 1 XUuMUYECKHEe CBOMCTBA, MojlyueHue u npumeHenue. Coinu aMMOHMS,
ux pu3NUECKHe U XMMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiusi Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ TMONIydeHHe, (PU3UYCCKUe M XUMHUYECKUE
cBOiicTBa (0OOmMEe Kak TPEACTABUTES Kiacca KHUCIOT W CHenuduyueckue).
Wcnonb3oBaHne HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHUHEPAJIbHBIX
yno0peHnii. XuMUYECKOE 3arpsi3HEHHE OKPY>KAIOIIEH Cpeibl COSTMHEHHUSIMU a30Ta
(KUCIIOTHBIE NOXAM, 3arps3HEHUE BO3AyXa, MouBbl M BomoémOB). Docdop,
auiorponHsie Mogudukamuu docdopa, Pu3MUECKUe U XUMUYECKUE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, Pu3MUIecKue U XUMHUUYECKUE CBOICTBA,
nonydenue. Mcnonb3zoBanue hochaToB B KaueCTBE MUHEPATHHBIX yI0OPEHHUIA.

O6mras xapaktepuctuka 37aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCIEHUA.  YIIIEpOH,  AJUIOTPOIHBIE
MoaudUKalMu, pacnpocTpaHEeHWe B Tpupoje, (Quznueckue U XUMHYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupojne. OKCuabl yriepoaa, ux
¢uznyueckne W XUMHYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIy4YEHUE U MPUMEHEHHE. DKOJOTMUECKHE MpPOOJIEMbI, CBSA3aHHBIE C OKCHUIOM
yriepoga (IV), rumore3a ri00anbHOrO MOTCIVICHUS KIUMAaTa, HapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ CoNM, uX (PU3NYECKUEe M XMMUYECKHE CBOMCTBA,
nmoiiyueHue u npuMeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Ucnons3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIIIEHHOCTH U CEIhCKOM
XO35MICTBE.

[TepBoHauanbHbBIC MOHATHSA 00 OPraHMYECKUX BEMIECTBAX KaK O COCIMHEHHIX
yriiepozaa (MeTaH, 3TaH, 3TWIEH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs KUCIOTA).
[IpupogHble HMCTOYHUKHU YIJIEBOJOPOAOB (Yrojib, MPUPOJHBIN Tra3, HEPTH),
IPOAYKTHl UX TMepepadoTku (OEH3WH), WX pOJib B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, O€NKax, yrieBojax — 1 ux
poiM B KM3HM 4eNOBEKa. MarepuallbHO€ €AMHCTBO OPraHWYeCcKHX |
HEOPTraHUYECKUX COCTMHEHUH.

Kpemunii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, TOMYyYEHHUE H
npuMmeHeHne. CoenuHeHuss KpemHus B mnpupojne. OOmue mnpeacTaBieHUs 00
okcusie kpemausi (IV) u kpemuueBoi kucinore. CWIMKAThl, UX UCIOIL30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. Ba)kHeHIIne CTpOUTENIbHBIE MaTepHalibl: KepaMHUKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiemMpl 6e30macHOro MCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 0Opa3I[0B HEOPraHWUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
NPOBE/ICHNE KAaY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAOIIOJEHUE TTPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpPaKaroMKe (U3NYECKHE U XUMHUYECKHE CBOWCTBA
rajoreHoB M HUX COCIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPUATIOB),
O3HaKOMJIEHME C o0pa3uaMu XJOpUAOB (TaJOreHUJ0B), O3HAKOMIIEHHUE C
oOpasilaMu  ceppl U €€ COCNUHEHHSIMH  (BO3MOXXHO  HCIIOJB30BAaHHE
BHJIECOMATEpUAIIOB), HAOJIIOAEHUE Mpolecca oOyIJIMBaHUS caxapa MoJl JAeHCTBUEM
KOHLICHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI, M3YYEHUE XHMHUYECKHX CBOMCTB
pa30aBIIEHHOI CEpPHON KUCIIOTHI, MPOBEJEHNE KaUeCTBEHHOW peaKIiK Ha Cyabdar-
MOH W HaOJIO/IeHWe TpU3HaKa e€ MPOTEKaHWs, O3HAKOMIJICHHE C (U3MUECKIMHU
cBoiicTBaMu a3zora, (ochopa M MX cOoeAMHEHUH (BO3MOXKHO HCIOIb30BAHHE
BUJIEOMATEpUaIOB), oOpa3aMu a30THBIX U (OChHOPHBIX YAOOpEHUM, MOydeHHUeE,
coOuMpaHue, pacro3HaBaHME€ U HW3yYEHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KAueCTBEHHBIX PEAKIMNA Ha MOH aMMOHUS U (GocdaT-uOH U U3yUEHUE MPU3HAKOB
WX TIPOTEKAHUsI, B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C ME/IBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3yUYCHUE MoOJIeIeH
KPUCTANIMYECKUX PEMmIETOK anmasa, rpadura, (QysuiepeHa, O3HAKOMJIEHHE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOUCTBOM NPOTHUBOTras3a, MoJiydeHHe, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKMCIIOrO rasa, MpOBEICHUE KaUYeCTBEHHBIX peaklMii Ha KapOoHAT U
CWIMKAT-UOHBl W H3Yy4YEHUE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHIMKATHOW TMPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHeue HeMeTaJlJIbl U UX COCTUHECHUS».

MeTa/uibl U UX COeTUHEHUS

OO6mras xapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnoyoxeHuss B llepuognmueckorn cucreme xumuueckux i3memeHtoB J[. H.
MenneneeBa u ctpoeHusi aromoB. CTpoeHue meTauioB. Meraminyeckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAUIMUEcKass  PEemIETKa.  DIEKTPOXUMHUUYECKUU  psif
HanpspKeHU MetaimoB. Ousndyeckne U XMMUYECKHe CBOMCTBA MeTalioB. OOmue
crocoObl TonydeHus: meTtamioB. [loHSTHE O KOPpPO3MM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrutaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH3a) U X IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTH.

[llenounsle mMeTauibl: ONOKEHUE B llepuognueckon cUCTEME XMMHUYECKUX
anemeHToB /. 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJICHUE B IMPUPOJE.
dusznuecKkue U XMMUYECKUe CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUabl U



TUAPOKCHUIBI HATpusd MW Kanus. lIpuMeHeHHne WIeNnoYHbIX METAUIOB U UX
COCTMHEHNH.

[[lenouyHo3eMenbHBIE METaJIbl MarHuii MW KalbLMW: IIOJIOXKEHHE B
[Iepuonnueckoii cucreMe xumuueckux siemeHToB [[. M. Menaeneesa, crpoeHue
UX aTOMOB, HaXOXJ€HHE B Tpupoie. PU3ndyeckre 1 XMMUIECKUE CBOMCTBA MarHus
u Kanblus. Baxuelnve coeluHeHUs Kaiablusa (OKCUZ, THAPOKCH, COJH).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUS!.

AJrOMUHUN: TIoNIokeHne B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHHE aroMa, HaxXOXIeHUE B mnpuponae. Puszmyeckue u
XUMHYECKHE CBOMCTBa amoMuHUsA. AMGPOTEpHBIE CBOMCTBA OKCHAA U THAPOKCUAA
ATIOMUHUSL.

Kene3o: nonoxenue B [lepuoguueckon cucreme XuMHUYECKUX JIEMEHTOB /.
. MenneneeBa, cTpoeHHEe aroMa, HaxoxzaeHue B mnpupone. dusznueckue u
XUMUYECKUE CBOMCTBA kele3a. OKCUIbl, TUIPOKCUIbI U conu xkene3a (11) u xenesa
(1), ux cocTaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslamMu METaUIOB W CIUIaBOB, WX (U3HYECKUMU
CBOMCTBaMH, M3YYEHHUE  PE3YJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHA
KalbllMsl W HATpus C BOJOM (BO3MOXKHO HCIOJIB30BAHHE BHUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BO3BMOKHO  KCIIOJIb30BAHME  BHJICOMATEPHUANIOB), TPHU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMi Ha MOHBI: MAarHus, KaJblUs, AJIIOMHUHHS, [IUHKA, XKEJe3a
(1) u xenesa (III), menu (II), HaOMIOICHKE M OMKMCAHUE MPOIECCOB OKPAIIHBAHUS
IUJAaMEHH MOHAaMU HaTpus, Kalus W Kaidblud (BO3MOXHO HCHOJb30BAHUE
BUJIEOMATEpPUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB TUAPOKCHIA ATIFOMUHUS
Y TUJPOKCHUAA IMHKA, PEIICHUE YKCTIEPUMEHTAJIbHBIX 3a]1a4 1o TeMe «Bakueimme
METAJIIBI U UX COCUHEHUS.

XuMHs U OKPYKAKIIAA cpeaa

BemecrBa u Marepuansl B IIOBCEJHEBHOM »XU3HU 4YernoBeKa. beszomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuil B ObiTy. IlepBas momormpb mnpu
XUMHYECKUX 0KOrax U OTPaBIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarouieh cpeinl (MpenenbHast AOMycTUMast
KOHIIeHTpa1us BemiecTs, aaiee — [1/IK). Ponb xuMun B pelieHun 3K0JIOTHYECKUX
pooJeM.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3lloB MaTepUaioB (CTEKJIO, CIUIABBI METAILIOB, TIOJUMEPHBIC
MaTepHabl).

Mesxcnpeomemnnie ceasu



Peanuzammsi MexnpeaMeTHBIX CBs3€H NMpu M3ydeHHMH xuMud B 9 Kkiacce
OCYILIECTBIISICTCSl 4Yepe3 HCIOIb30BaHWE Kak OOMIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHATUH, SBIISIOMIUXCS CUCTEMHBIMHU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HayYHOI'0 [IUKJIA.

OO0mme ecTeCTBEeHHO-HAy4YHbIE TMOHSTHS: HAy4YHBIH (akT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCU(pUKAIMA, TEPUOJUIHOCTh, HAOIIOJCHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, H3MEPCHHE, MOJEb, SBJICHHE, MapPHUKOBBIHA
3¢ deKT, TEXHOIOT U, MaTepUAIbI.

dusznka: Marepus, aroM, OJJEKTPOH, MNPOTOH, HEWTPOH, HWOH, HYKIHU],
W30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJA, DJICKTPUUECKHA 3apssl, MPOBOHUKH,
NOJYIIPOBOAHUKH, JHUIJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKasl
pemérka, CIUiaBbl, (PU3UYECKHE BEIMYUHBI, €IUHUIBI MU3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/11, CoHIIE.

buonorusi: ¢orocunres, npixaHnue, Oumocdepa, SKOCUCTEMA, MUHEPAIbHbIC
yI00pEHMSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BEIIECTRA.

I'eorpadus: atmocdepa, rumpochepa, MuUHEpaIbl, TOPHBIE  IOPOIBI,
MOJIE3HBIE UCKOIIAeMbIe, TOTINBO, BOJTHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNUHUN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTAaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO  OOILEro
o0pa30oBaHUs JOCTUTalOTCs B XO0Ji€ OOy4eHUS XUMHUHM B €IUHCTBE Yy4eOHOU u
BOCIIMTATEIIbHOU JIESITEIbHOCTU B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOuiecTBe MpaBUJIaMU M HOPMaMM MOBEIEHHS U CIOCOOCTBYIOT Hpoleccam
CaMOTIO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3AIMH 00 y4arOIIHXCS.

JIndHOCTHBIE  pE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpPHUEHTALHUN U
paclIMpeHue ONbITa ACSITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO0 BOCTIMTAHUS .

LIEHHOCTHOI'O OTHOLLIEHUS K OTE€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
¥ HAy4YHOMY HACJIEAWIO0, TMOHHMAaHHS 3HAYCHHS XHMUYECKOM HAYKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTU BIAJIETh JOCTOBEPHOW MHPOpMaIHeil o
NEPEAOBBIX JOCTUKEHUAX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) TPaKIaHCKOT0 BOCTIMTAHHUS:

NPEACTABICHAS O COLMAIBHBIX HOPMax M IPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIENO0BATENbCKOW, TBOPYECKOM M JAPYrMX  BHAAX
JEeSATENbHOCTH, TOTOBHOCTHM K pPa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpPH
BBITIOJITHEHUM Y4EeOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIOJIHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUN YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpollecC€ H3TOM y4eOHOM MAeATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEACHHWE M IIOCTYIIKM CBOMX TOBAapHIIEH C NO3ULNH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIENCTBUI MTOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKHUE TPEICTABICHUSA O BEIIECTBE M XMMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOIINE
OCHOBY JIJIs1 TTIOHUMAaHUsSI CYIIHOCTH HAy4YHOM KapTUHBI MUpa, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS NPUPOJBI, B3aUMOCBS3SAX YEIIOBEKA C
MPUPOIAHOM CPEIOM, O POJIU XMMHUU B MO3HAHUU ATUX 3aKOHOMEPHOCTEN;

IIO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA NOJIyYEHUE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOIUMBIE JIsi OOBSICHEHUS HAOIIOJAaeMBIX MPOIIECCOB M SIBJICHUM,
MO3HABATEIbHOM, WH(DOPMAIMOHHOW W YHUTATEIbCKON KYyIbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSTEIbHONU PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYpPON, JOCTYMHBIMH TEXHHUUYECKUMHU CpEACTBaMU WHGOPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHMIO M TO3HAHWIO, JI0003HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CamMOOOpa30BaHUIO, TMPOEKTHOM U  HCCIEN0BATEIHCKOU
JeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYy4EeHHS B
JlaJIbHEHIIIEM;

4) popMHUpoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKH Ha 370POBBIN 00pa3 >KW3HH, OCO3HAHUE TOCJICICTBUA H
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOrojsl, HAPKOTUKOB, KYPECHHS),
HEOOXOJIUMOCTH  COOJIOJICHUSI TpaBWJI 0O€30MaCHOCTH TMpU  OOpalleHHuH ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOr0 BOCIIMTAHUSI:

MHTEPEC K MPAKTHIECKOMY M3yUCHHUIO TIpodeccrii U Tpyaa pa3auvaHoro poja,
yBOXCHUE K TPyAYy W pe3ynbTaTaM TPYIAOBOW NEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO XHUMHH, OCO3HAHHBIM BBIOOP
WHIUBUTYAIbHONW TPAEKTOPUHU MPOAOHKEHHUS 00pa30oBaHUs C YIETOM JIMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
YCTCITHON MPOoQeCCHOHANTBHON JCSITEIIBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHATILHOM CPeJIE;

6) 3K0JIOrM4ecKOro BOCITUTAHUS:

AKOJIOTHYECKH TIIeJIeCO00pa3HOe OTHOIICHHE K MPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, MIOHUMAaHUE IEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opa3a JKWU3HU, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY
bu3nuecKOMy W TICUXHMYECKOMY 3/I0POBBIO, OCO3HAHWUE IICHHOCTH COOIOICHUS
IpaBWII 0€30ITaCHOTO MTOBEACHUS TIPH pabOTEe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIIHSX,
YIPOKAIOIIMX 3/I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, IMOJy4aeMble MPU U3YYCHUH XUMHH, IS
pEeLIeHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEW MPUPOTHONU CPEIOH, JJIsl MOBBIICHUS
YPOBHS  DKOJOTHYECKOH KYJNbTYpPhl, OCO3HaHHUS TJOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX pelieHus: MOCPEACTBOM METOJ0B XUMUHU,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHHSI PYKOBOJICTBOBATHCA MM B MO3HABATEILHOM,
KOMMYHHKAaTUBHOW U COLIMATIbHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMeranpeaMeTHBIX pE3yJIbTAaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHUST MHUPOBO33pPEHUS] OOIIEHAYyYHbIE TMOHATUS (3aKOH, Teopwus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIC
HCIIOJIB3YIOTCS. B €CTECTBECHHO-HAYYHBIX YUYEOHBIX MPEAMETaxX W IO3BOJISIOT Ha
OCHOBE 3HaHWH M3 ATUX MPEAMETOB (POPMUPOBATH MPEJCTABICHUE O IEIOCTHON



HAyYHOUW KapTHUHE MHpA, M YHUBEpCAJIbHBIC YUeOHbIE NEUCTBUS (IT03HABATEIbHBIC,
KOMMYHUKATHBHBIE, DPETYJISTUBHBIE), KOTOpbIE oOOecreunBaroT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIJAHUPOBAHUIO M OCYILIECTBIECHUIO YYEOHOU
JeSITETHbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHBbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble JJoruueckue 1eMcTBUA:

YMEHHUS HCIOJIb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS MPU OCBOEHUU
3HAHHMM: PACKPBIBATh CMBICI XMUMHUYCCKUX MOHATHHA (BBIACIATH MX XapaKTEPHBIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBS3b C JPYTUMHU TOHSTHSIMH), UCIIOJIb30BaTh
MOHATHS N1 OOBSICHEHUS OTNIEIbHBIX ()AaKTOB U SIBJICHHM, BEHIOMPATh OCHOBAHHUS U
KpUTEPUH IS KIACCU(PUKANMN XUMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIIHi,
YCTaHABJIMBATh TMPUYMHHO-CICACTBEHHBIE CBA3M MEXAY OOBEKTaMH HU3Y4YCHMUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIAYKTUBHBIE, AENYKTUBHBIC, 10 AHAJIOTHH),
JIeNIaTh BHIBOJBI U 3AKITIOYCHUS;

YyMEHUE TPUMEHSTh B TMPOIECCE IIO3HAHWS TMOHATHA (TIPEIMETHBIE W
MeTaIpeaMEeTHbIE), CUMBOIMYECKHUE (3HAKOBBIE) MOJIETH, UCTIOIb3yEeMbI€ B XUMUH,
peoOpa3oBIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJ DJEMEHTa), XuMuueckas ¢GopMmyia M ypaBHCHHE
XUMUYECKOW peakiuu — MpU PEIIeHUH y4eOHO-TIO3HABATEIbHBIX 3aj1ad, ¢ YYETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISBISATH U XapaKTEPHU30BaTh CYIIECCTBCHHBIC
NPU3HAKH U3YYaE€MBIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUYECKUX PEAKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TNPUYUHHO-CICACTBEHHBIC CBS3U W
POTUBOPEUHUS B U3YyUAEMbIX IIPOIIecCaxX U sIBJICHUSX.

ba3zoBble uccieaoBarebcKue 1eiicTBUA:

YMEHHE UCIOJIb30BaTh IMOCTABJIECHHBIE BOIMPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHUS, a TakXKe B KayeCTBE OCHOBBI I (POPMHUPOBAHUS THUIOTE3Bl TIO
POBEPKE NMPABUIBLHOCTH BBICKA3bIBAEMbIX CYXICHUH;

NpUOOPETeHHE ONbITa IO TUIAHUPOBAHUIO, OpPTaHW3AIMM M TMPOBEICHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJOM IpoIlecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €ro Pe3yJsbTar, (OpMyIHpOBaTh 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIAEAOBAHUS, COCTABIATh OTUET
0 MPOJIETTAaHHOM padoTe.

PabGora ¢ ungopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATH HUH(OpPMAIIIIO
pPa3NUYHBIX BUJIOB U (HOPM MPEICTABICHUS, MOIYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMYJIIpHAs JUTEparypa XHUMHUYECKOTO COJEPKaHHS, CIPABOYHBIC
nocodusi, pecypcbl MHTepHETa), KPUTHUYECKH OILEHUBATh MPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO HH(OpMaIHIo;



YMEHHUE MPUMEHSTHh pa3IU4HbIe METOJbl W 3alpOoChl MPU MOMCKE M OTOOpE
MH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX JUIsl BBITOJIHEHHS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONpPEleIEHHOrO THIA, MTPUOOPETEHUE ONBITA B
0o0acTh  UCHOJb30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOIHH,
OBJIaJICHUE KYJbTYpOH aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BHIOMPATh ONTUMAJIBHYIO (POPMY MpEACTaBICHUS UH(POPMALIMH U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIOKHBIMH CXEMaMHM, JuarpaMMaMH,
apyruMu popMamu rpapuKku U KX KOMOMHAIIUSMU;

YMEHHE HCIOJb30BaTh U AaHAJIU3UPOBATh B Ipolecce Yy4yeOHOH W
MCCIIEIOBATENBCKOM NIEATENHHOCTH MHPOPMAIMIO O BIUSHUHM MPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HA COCTOSIHUE OKpYXKaloled NpUpOAHOU
CpEelbl.

KoMMyHMKaTHBHBIE YHHBeEPCcaJIbHbIEe yUeOHbIe 1eiicTBUSA:

yMEHHUS 3a7iaBaTh BOMNPOCHI (B XOJe aAuanora u (WIM) JUCKYCCUHU) IO
CyliecTBy  oOcyxkmaemMoill  TeMbl, (OPMYIMPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHMSI PEUIOKEHHOM 3a1a4H;

YMEHUS  NPEICTaBIATH  IOJYYEHHBIE  PE3YJIbTAThl  [O3HABATEIbHOU
NESATENbHOCTY B YCTHBIX W IMCBMEHHBIX TEKCTax; JelaTh MPE3EHTALHUIO
pE3yNbTAaTOB BBINOJHEHUS XMMHYECKOTO JKCIEpUMEHTa (J1a0O0paTOPHOIo OIbITa,
1ab0paToOpHOI pabOThI IO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, YUEOHOIO IIPOEKTA);

YMEHHUA Y4eOHOTrO COTPYAHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHOMN
IIO3HABATEIbHOM W MCCIENOBATENbCKOW  JEATENBHOCTH IPU  PELICHHUH
BO3HUKAIOIIMX Npo0jJeM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COIJIACOBAHUSA
no3unuit (00CyXaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE HITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JECUCTBUM, ONPENCIICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBHITIOJIHEHHOM pabOTHI U ApYrue).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe 1eliCTBUA:

YMEHUE CaMOCTOATENBHO ONPENEATh LEIU ACATENbHOCTH, IJIAHUPOBATH,
OCYLIECTBJISITh, KOHTPOJIUPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSTeNbHOCTh, BBIOMPATh Hanbosiee 3(PPEeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
[IO3HABATEIbHBIX 3aJad4, CaMOCTOSTEIBHO COCTABIIAThH WIM KOPPEKTUPOBATH
IPEJIOKEHHBIA  QITOPUTM  JEWCTBUW TNPU BBINOJHEHUHU 33JaHUNA C Y4YETOM
MOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BELIECTBAX M PEAKLUSAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBJICHHOW IIEJIM, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracéMble B YCIIOBUN 3a/1aHH.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOEHHUIO 0053aTEIBHOIO
COJIep>KaHMs, YCTAHOBJIEHHOrO JaHHOW (enepasbHOW paboyell nporpamMmoi,
BBIJICJISIFOT: OCBOEHHBIE 00YYaIOIIMMUCS Hay4YHbIE 3HaHUS, YMEHUS U CIIOCOOBI



NehcTBHH, crnenuduyueckue a1 IpeAMETHOH o0jacth  «XUMHS», BHIBI
NEATENTbHOCTU MO  TMOJYyYEHWI0 HOBOI'O  3HAHMs, €ro HHTEpIpEeTalni,
peoOpa30BaHUI0 U MIPUMEHEHUIO B Pa3JIMYHBIX YUYEOHBIX U HOBBIX CUTYyaIUsX.

K xon1y oOyuenus B 8 kiacce npeamMeTHbie pe3yabTaThl HA 6a30BOM YpOBHE

JIOIKHBI OTPAXKaTh C(HOPMUPOBAHHOCTH Y O0YUAIOMIUXCS YMEHUI:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMUMHUYECKHX IOHSATHUI: aTOM, MOJIEKYIa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIsl XUMUYECKOr 0 3JIEMEHTA B COEIMHEHNUN, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAaHHE, COJIb, 3JEKTPOOTPULIATEILHOCTh, CTEIICHb
OKHUCJICHMS, XUMHUUYECKasl peakius, Kiaccuukaius peakiuii: peaxiuu
COCIMHEHUS, PEAKUUU PAa3JIOKEHUs, pPEaKUUUd 3aMELICHUsS, PEAKIHUH
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEaKLIUH, TEIUIOBOM 3 (EKT peakuuu,
SAIpO aToMa, DJEKTPOHHBIA CIIOW aToMa, aTOMHas oOpOWTalb, paanyc
aToMa, XMMHYECKas CBS3b, MOJSPHAs W HEMOJIsIpHAas KOBAJICHTHAs CBA3b,
WOHHAs CBSI3b, MOH, KATMOH, aHWUOH, PACTBOpP, MAaccoBas J10Jsl BEIlECTBa
(IpolleHTHAs! KOHIIEHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATUM U
MIPUMEHSTH 3TH HOHSITHUS IIPU OMMCAHUU BEIIECTB U UX MPEBPALICHU;

e HCIIOJNB30BATh XHUMHYECKYIO CHUMBOJHKY JUISI COCTaBiCHHS (Hopmyn
BEILIECTB U YPABHEHUIN XUMHUYECKUX PEAKIIHIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COEIUWHEHHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEAEIEHHOMY KIIACCYy COEIUHEHUH 10
dbopmynaMm, BHUJ XUMUYECKOW CBsI3M (KOBaJEHTHAasT W MWOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpseiBaTh cMmbIci [lepunonnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT MX moJjiokeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHUsI MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HHUSI, 3aKOHa ABOraapo;

e OIUCHIBATH U XapakTepu3oBaTh TaONMMuHyO ¢Gopmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3inyaTh TOHSITUS  «TJIaBHas
noarpynmna (A-rpynmna)» u «nododynas noxarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPbIE HMEIOTCA B
tabnuue «llepuoanueckas cucrema XuUMHUeCKuX dyeMeHtoB J[. U.
MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB



XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, o0Iee YUCIO IIEKTPOHOB
U pacnpeesieHUe UX MO AIEKTPOHHBIM CJI0SIM);

KJIacCCU(ULIUPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (M0 YUCIY U COCTaBy YYacTBYIOUIMX B peaKIUU
BEIIIECTB, 0 TETUIOBOMY (D (PeKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE NTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOIO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XHUMHYECKUX TMPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYISAPHYI0O M MOJSPHYIO — MaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOrO0 »dJeMeHTa 1o ¢dopmyse
COCIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKON pPeaKIy;

MPUMEHSATH OCHOBHbBIE OMEpPALMUd MBICIUTEIBLHON EeITeIbHOCTH — aHalu3
U CHHTE3, CpaBHEHHE, 0OOOIICHHME, CHCTEMAaTH3allhio, KIacCH(HUKAIINIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3EH — JUIsl M3Y4EHUSI CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAy4YHbIE METOIbI
MO3HAHUA — HAONIOZCHUE, W3MEPEHHE, MOJIETUPOBAHHUE, HKCIIEPUMEHT
(peanbHbI U MBICIICHHBIN );

ClIedoBaTh  IpaBWwiIaM  MOJIb30BaHUA  XUMHUYECKOW  MOCYyIOM U
7abopaTopHbIM  000pYJIOBaHHMEM, a TakKe IpaBWiiaM oOOpalieHus: ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUHUSMH IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OTMBITOB MO TIOJYYCHHUIO W COOHMPaHUIO
razoo0pa3HbBIX BeHIECTB (BOAOpPOAA M KHCIOPOJA), NPUTOTOBJICHUIO
PacTBOPOB C OINPEAEIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOI'O BEIIECTBA,
IUTAHUPOBATb M TPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pPacIiO3HABAHUIO PACTBOPOB IIENOYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(;makmyc, dheHondTanen, METWIOPAHK U IPYTHE).

K xon1iy oOydenus B 9 kiacce npeaMeTHble pe3yIbTaThl HA 6a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

pacKphIBaTh CMBICTI OCHOBHBIX XHMHUYECKHX TOHSATHN: XUMHUYECKUN
DIIEMEHT, aTOM, MOJIEKYyJa, HOH, KAaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHIIATEIHHOCTh, CTEIICHb
OKHCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3D EKT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOpP,  AJIEKTPOJIUTHI,
HEAJICKTPOIUTHI, JJICKTPOIMTHYECKAsT JUCCOIUAINS, PEAKIUd HOHHOTO
oOMeHa, KaTalu3aTop, XMMUYECKOE pPaBHOBECHE, OOpaTHMbIEC U



HEeOoOpaTUMBbIE PEAKINH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCJIMTENIb,  BOCCTAHOBUTEIb, OKHCIEHHME M  BOCCTAHOBJICHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBAJEHTHAs, WOHHAas,
METa/NIMYecKasi), KpHUCTAJUIMYecKas peniéTka, KOppOo3Us METaJlloB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKIHH, MPEeleTbHO TOMyCTUMAs
koHueHrpamus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHSTHH U
MIPUMEHSTH 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALLCHUI;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHHUS (HopmMyn
BEILECTB M YPABHEHUN XUMHWYECKUX PEAKIINM;

OTpEIETATh BaJIEHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX Ppa3IMYHOrO COCTaBa, [MPUHAJJIEKHOCTh BEIIECTB K
OTpeAeNIEHHOMY KJIacCy COEIWHEHUN o (opmyiaM, BUA XUMHUYECKON
CBSI3W (KOBaJICHTHAs, MOHHAS, MeETAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XxapakTep Cpelabl B
BOJHBIX PAacCTBOPAaX HEOPraHUYECKUX COENMHEHUMN, THUIl KPUCTAJUIMYECKON
PEMIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHUMaHWE: OIKUCHhIBAaTh U XapaKTepPU30BaTh
tabnuunyio Gopmy Ilepuoanueckoil CUCTEMbl XUMHUYECKHUX DJIEMEHTOB:
pas3nuyaTh TOHSATHSA «rJaBHas mnoArpymma (A-Tpynma)y W «mmobodyHas
noarpynna (b-rpynna)», wmanble u OOJbIIME TEPUOBI, COOTHOCUTH
o0O3HayYeHUsl, KOTOphIE MMEIOTCA B IMEPUOIUYECKON Tabiuie, C
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHUSI aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl siApa, oOIIee 4YUCIO DBJIEKTPOHOB U
pacrpefieieHue HMX MO0 DJJIGKTPOHHBIM  CIOSIM), OOBSCHATH  OOIIME
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUN B
npeAeliax MaJlbIX NEPUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIUPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (10 YUCIy M COCTaBY Y4YacCTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3P (dEKTy, 0 U3MEHEHUIO CTENEHEeH OKUCICHUS
XHMHYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHYECKUE
CBOMCTBa TPOCTBHIX U CJOXKHBIX BEIIECTB, IOATBEPKAAasl OMUCAHUE
puMepaMyi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIUN;

COCTaBJISITh YPAaBHEHHUSI DJIEKTPOIUTUYECKOW JHUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHbIE U COKPALLIEHHBIC YPABHEHHUS PEAKLUM MOHHOTO



oOMEHa, ypaBHEHHUS pEaKIMid, TMOATBEPKIAOIMNUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3U MEXTY BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOr0 OajaHca 3TUX PEaKIUi;
MIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH TIPOTECKAHUS XWMUYECKHX TMPEBpAICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISAPHYI0O M MOJIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOrO0 »dJeMeHTa 1o ¢dopmyse
COCIMHEHUS, MACCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOHN peaKIny;

coONoaTh  TpaBWJIa  TOJB30BAHUS  XUMHUYECKOM  MoCyaou v
7abopaToOpHBIM  O0OPY/IOBaHMEM, a TaKXe TMpaBWwia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TIO BBIITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO M COOHMPaHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHAKa U YIIIEKUCIIOro rasa);

MPOBOJIUTh  PEAKIMH, TMOATBEPKIAIONMINE KAYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPUI-, OpOMUJI-,
nonua-, kKapoonar-, ¢ocdar-, cuiamkar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTHOHbl aMMOHHUS W HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIC OIEpPAllid MBICIIMUTEILHON NEITSIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, O0O0O0OIIEHUE, CHUCTEeMATH3alMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — /I U3y4YEHHUs CBOWCTB BEIUIECTB U
XUMHYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HAOJIFOICHUE, M3MEpPEHHEe, MOCIUPOBAHUE, SKCIEPUMEHT (peaabHBI WU
MBICIICHHBI ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie) JdonmosHuTtebHas
pa3aesaoB M TeM KonTposabHbie IIpakTnyeckue
n/n Bcero o0pa3zoBaTeJibHbIE uHdopmaums
NPOrpamMMsbl padoThI padoThI
pecypchl
Pasnen 1. [lepBoHayajibHble XMMHYECKHE TOHATHS
XuMusi — BakHasI
obnacth
11 €CTEeCTBO3HAHUS U 5 2 bubmorexa LIOK
' . https://m.edso0.ru/7f41837c
MPaKTUYECKON
JeATEIIbHOCTH YeJIOBEKA
BemtectBa u bubnmmnorexa LIOK
1.2 15 1
XUMHUYECKHE PEAKLIUN https://m.edsoo0.ru/7f41837¢
Hroro no pazneny 20

Paznen 2. Ba:xxneinme NpeaACTAaBUTEC/IN HEOPraHUICCKUX BCIIECTB

21 Boznyx. Kucnopoz. 5 bubmmoreka LIOK
' TTousrue 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonsitue o 8 1 but6mmoreka [IOK
' KHCJIOTAaX U COJISIX https://m.edsoo.ru/7f41837c
Bona. PactBopsi. Eub 110K
HOIMoTeKa
2. 1 1
3 Homsrue 00 > https://m.edsoo.ru/7f41837¢
OCHOBAHMAX
OCHOBHBIE KJIACCHI
24 HEOPraHNYECKUX 11 1 1 bubmmorexa [JOK

COEeIMHEHUH

https://m.edsoo.ru/7f41837¢c



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

Hroro mo pazneny 30

Paznen 3. Ilepuoauveckuii 3axon u [lepnoanyeckas cucrema xumuueckux iemMenToB /[. U. MenaesneeBa. CTpoeHne aToMOB.
Xumuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[lepuoguyeckuii 3aKoH
u Ilepnoanyeckas

31 CHUCTeMa XUMHUYECKUX 7 bubnuorexa [JOK
aneMmeHToB /l. 1. https://m.edso0.ru/7f41837c

Menaene-eBa. CtpoeHue

aToMa

XUMHUYECKAd CBA3b.

3.9 OKuCIUTENbHO- 8 1 bubnuoreka [JOK
' BOCCTAHOBHUTEJIBHBIE https://m.edsoo.ru/7f41837c
peaknuu
but6mmoreka [IOK
4 15
TOTO To pasiety https://m.edsoo.ru/7f41837c
PeszepBHOE Bpemst 3 bubmmorexa [IOK

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

OBIIEE KOJIMYECTBO

YACOB 110 ITPOT'PAMME 08 4 >



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

9 KJIACC

KoimuectBo yacos DJIEeKTPOHHbIE
Ne HaumenoBanue pa3aejioB u (undposBbie) JonoHuTEIbHAS
Kontpoabubie | IlpakTHueckue
n/n TEM NMPOrpaMMBI Bcero o0pa3oBaTe/bHbIC HH(pOpMALUA
padoThI padoThI
pecypchbl
Pa3jen 1. BemecTBO M XUMHUYECKHE PeaKIUU
[ToBTOpeHwue u yriayoieHue
11 3HaHm7If OCHOBHzITX ya3 €JI0B 5 1 bubamorera LOK
' pas https://m.edsoo.ru/7f41a636
Kypca 8 kitacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [IOK
' XHUMHUYCCKUX PeaKIHid https://m.edsoo.ru/7f41a636
DNeKTpOIUTHYECKAS
1.3 rccorranusi. XUMUYECKUE 8 1 1 bubmiorexa LIOK
' A ' https://m.eds00.ru/741a636
peakiuu B pacTBOpax
Hroro no pasneny 17
Pa3znea 2. Hemera/iibl M X COeAMHEHU A
OO6m1as XxapakTepUCTUKA
= P P bu6mmorexa [IOK
2.1 XUMUYECKHX 3JIeMeHTOB VIIA- 4 1
https://m.edso0.ru/7f41a636
rpynnsl. ['anoreHsl
OO01mas xapakTepuCTHKA
2.2 xmﬁmemgx 3n:MeHTOB VIA- 6 bubamorera LOK
' . https://m.edso0.ru/7f41a636
rpynnsl. Cepa u e€ coeJuHeHUs
OO0mras xapaKTepuCTUKa
93 XUMHUYECKHUX IJIEMEHTOB VA- 7 1 bu6mmorexa [IOK
' rpynnsl. A3ot, pocdop 1 ux https://m.edsoo.ru/7f41a636
COCIUHCHUS



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

OO0mras xapakTepuCTHKa
XUMHUYECKUX d1eMeEHTOB [V A-

bu6mmoreka [IOK

2.4 8
rpynnbl. YTiaepoa U KpEMHUM U https://m.edsoo0.ru/7f41a636
UX COCJIMHCHHUS
Hroro mo pazneny 25
Pa3znea 3. Meraiuibl 1 UX COeIMHEHUS
. bubmuorexa [IOK
3.1 Obume cBoiiCTBa METAILIOR 4 https://m.edso0.ru/7f41a636
3.9 Baxxneiinme MeTamibl 1 X 16 bubmuorexa [IOK
' COeIMHEHUs https://m.eds00.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. XumMus u okpy:kawiias cpeaa
41 BemectBa u Mmatepuansl B 3 bubnunoreka [JOK
' JKU3HU YEI0BEKA https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC BpeMs 3 bubmorexa LIOK
p p https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I1O 68

[TPOTPAMME



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




IHHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoanuectBo yacoB JJIeKTPOHHbIE

Ne uudpoBbIe JdonmosHuTeAbHAS

Tema ypoka Konrtpoabnsie | IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE uHdopmaums

padoThbI padoThI
pecypcbl
[Ipenmer xumuu. Posis xumuu B
1 JKU3HU YesoBeka. Tema u 1 bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d210c

BEIIECTBA

9 [Tonatue o MeToaxX MO3HAHUS B 1 but6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padora Ne 1
«[IpaBumna paboTsI B

3 J1a00paTOPHH U IPUEMBI 1 bubmorera [IOK

patop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ J1abopaTopHbIM
o0opynoBanuem» *

4 YucThie BEIICCTBA U CMECH. 1 bu6mmoreka [IOK
CriocoOblI pa3zieneHus cMeceit https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas pabora Ne 2
«Paznenenue cmeceii (Ha but6mmoreka [IOK

5 . 1
[IPUMEPE OYUCTKH MIOBAPEHHON https://m.edsoo.ru/ff0d28c8
comm)»*

bubmuorexa [JOK
6 A 1
TOMET M MOIICICYIIH https://m.edsoo.ru/ff0d2a6c

, XUMHYECKHE DJIEMEHTHI. 3HAKH . BuGmorexa LIOK
(CHMBOITB) XHMHUTECIHX https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB



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

bubmuorexa [IOK

I1
8 POCTRIC H CHOMHBIC BetiiecTsa https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YYCHHUE bubmmorexa OK
yp yi https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB. XUMHUUECKas bubmuorexa [IOK

10
¢dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX JIEMEHTOB
OtHocuUTeNIbHAsE AaTOMHAS Macca.

11 OtHocuTeNbHAsE MOJIEKYJIIpHAs bubmorera [JOK

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

12 MaccoBas 107151 XUMHYECKOT0 bubmuotexa [JOK
3JIeMEHTa B COCJIMHCHUH https://m.edsoo.ru/ff0d350c

13 KomnuuecTBo BemniectBa. MoJib. bubmuorexa [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230

14 ®OU3UUECKUE U XUMUYECKHE bubnuorexa [JOK
sIBJICHUSI. XUMUYECKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycioBus

15 MPOTEKAHUS XUMHUYECKUX bubamorexa [IOK

p . https://m.edsoo.ru/ff0d3al6
peakiuit
3aKOH COXpaHEHUS MacChl
16 BEIIICCTB )IZHMquCKHe bubmorera [IOK
' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brerancnenns konmudecTsa,

17 Macchl BEMIECTBA MO but6mmoreka [IOK
YPaBHEHUSIM XUMHUECKUX https://m.edsoo.ru/ff0d5708
peaxkuuii

18 Knaccudukanms XumMuaecKkux bubmmorexa LIOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

peakiuii (CoeTuHeHus,
pa3lioKEeHUs, 3aMEIICHMUS,
oOMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIii-

but6mmoreka [IOK
19 sHIMKIoneaucT. O60061IeH e 1
B A Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTHU3alus 3HAHUH
Konrtponsnas padora Nel no
20 Teme «BelecTBa 1 XUMHYECKHUE Bubmmorexa LIOK
B https://m.edsoo.ru/ff0d4290
peakuum»
Bo3nyx — cmech razos. Cocrtas
21 BO3]I yxa Kucnopon — snement bubmmorexa [IOK
yxa. P https://m.edsoo.ru/ff0d448e
u ipocToe BemiecTBo. O30H
Ou3nvecKue ¥ XUMHUICCKHE
99 CBOMCTBa KHCJIOpOJia (peaKuu bu6mmoreka [IOK
oKucIeHus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcruaax
CriocoObI moTy4eHHs KUCIIOpoaa
23 B 1aboparopuu U bu6nuorexa LIOK
MIPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeneHue kuciaopoaa
TennoBoil a3¢pext xummuyeckon
peakiuuu, MOHATHE O
24 TEPMOXUMHUYECKOM ypaBHEHUHU bubamorexa [IOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJAOTEPMHUECKUX
peaKuusax
Tomnuso (HedTh, yroib u
(1edpb, yr BuGsmorexa [OK
25 MeTaH). 3arpsi3HeHHUE BO3IyXa,

CIOCOOBI €70 NMPEAOTBPAILECHUS

https://m.edsoo.ru/ff0d4c4a



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

[paktuyeckas padora Ne 3 o
teme «llomydenue u cobupanue

but6mmoreka [IOK

26
KHCIIOPOJa, U3YYEHUE €TO https://m.edsoo.ru/ff0d4ae2
CBOMCTBY *

Bonopon — aneMeHT u ipocroe
27 BE Hefﬂi{o Haxoxnenne 113) bubmmorera LOK
o ' e https://m.edsoo.ru/ff0d4dd0
pupojie
Ouznyeckue 1 XUMHUIECKHe

28 . but6mmoreka [IOK
CBOMCTEA BOOPOAA. https://m.edso0.ru/ff0d4ddo
IIpumenenune Bogopona

29 [loHsiTHE O KMCIIOTAX U CONSAX bubmmorera LIOK

https://m.edsoo.ru/ff0d50d2

30 Crioco06sI mosTydeHust BOJ0poa bu6nmoreka [IOK
B 1abopaTopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o

31 teme «[lomydyenue u cobupanue bu6mmoreka [IOK
BOJIOpOJA, U3yUEHHUE €I https://m.edsoo.ru/ff0d4f42
CBOMCTBY *

32 MossipHbIii 00bEM Ta30B. 3aKOH bu6nuorexa LIOK
ABoraapo https://m.edsoo.ru/ff0d542e
Boerunciienust 00bEMa,

33 KOJIMYECTBA BEIIECTBA ra3a Mo bu6mmoreka [IOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA UJIH 00BEMY
Brruncnenust 00EMOB razoB 1o

34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubmuorexa LIOK

3aKOHA 00OBEMHBIX OTHOIIICHUH
ra3oB

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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35 DOU3UYECKUE U XUMUUYECKHUE bubmuorexa [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwii. [lonsatue 06 bu6nmoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurelb.

37 HacsbimieHHbIe ¥ HEHACHIIIIEHHBIE bubnuorexa [JOK
pactBOpbl. MaccoBas 10J1st https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpaxTrueckas padora Ne 5 o
teme «lIpurorornenue

38 acTB (I))B ¢ onpeAcaEHHOMN bubmmorexa [IOK
PacTeop . E) A . https://m.edsoo.ru/ff0d5eba
MacCOBOH J0Jiel pacTBOPEHHOTO
Belecreay *

K oJibHast paboTa Ne2 1o

39 OHTpK p B bubmuorexa [IOK
TEME (RUCTOPOL. BOROPOL. https://m.edsoo.ru/ff0d6342
Bona»

40 Oxkcuabl: cocTas, bu6mmoreka [IOK
KJIaccuuKaIms, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
ITonyueHue 1 XUMUUYECKHUE

41 CBofchqTBa KHUCJIOTHBIX, OCHOBHBIX bubmmorera [IOK

’ https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCHJIOB
OcHOBaHUs: COCTaB, bubmuorexa [IOK

42
KJIaccu(UKaIKs, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca

43 [lonyyenue u xumMu4ecKue bu6nuoreka [IOK
CBOMCTBa OCHOBaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, bubnuorexa [IOK
KJ1accuuKaIys, HOMEHKIIATypa https://m.edsoo.ru/ffOdfee2

45 [Tonyuyenue n xumuyeckue bu6nmoreka [IOK
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CBOMCTBA KUCJIOT

https://m.edsoo.ru/ffOdfee2

Conu (cpenHue): HOMEHKIIATYpA,

bu6mmoreka [IOK

46 CHOCOOBI MOIYUEHHUS
yi o https://m.edso0.ru/00ad9474
XUMHUYECKHE CBOMCTBA
[paktuyeckas padora Ne 6.
Pemienne 3xcriepuMeHTAIBHBIX
47 3a7a4 10 TEME fOCHOBHLIe bubmmorexa [IOK
A https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTraHUYECKHUX
COCIUHEHUIN
T'eHeTH4yeckast CBA3L MEX]
48 KJIacCaMUd HEO FaHI/ILIeCKI/Iz Bubmorexa IIOK
. p https://m.edsoo.ru/00ad9a50
COeMHEHUMN
49 O06001mIeHNe U CHCTEMAaTH3aIIHS bubmuorexa [IOK
3HAHUH https://m.edsoo.ru/00ad9ch2
KontponsHaasa padora Ne3 1o
50 TEME I:OCHOBHEIG KJIACCBhI bubmmorexa [IOK
- https://m.edsoo0.ru/00ad9ela
HEOPraHMYECKHUX COCTMHECHUN
[lepBbIie mONBITKH
KJ1acCU(PUKALUU XUMHUECKUX bu6nuoreka [IOK
51
aneMeHToB. [IoHsTHE O rpynnax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 Ilepuoaunueckas cucrema bubnuorexa LIOK
XAMUYECKUX 31eMeHToB JI. U. https://m.edsoo.ru/00ada52c
MenpgeneeBa
53 Ilepuoapl, rpyIImIbl, IIOATD YIIIIEL Enbmaorexa HOK
PHORL, TPY - TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocrtaB bu6mmoreka [IOK
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aTOMHBIX siaep. M3oTonsl

https://m.edsoo.ru/00ada342

CrpoeHue 3JIeKTPOHHBIX
000JI09eK aTOMOB 3JIEMEHTOB

bubmuorexa [JOK

o5 [Tepuonnueckoii cuctemsi . W. https://m.edsoo.ru/00ada6bc
Memneneesa
XapakTepuCcTHUKa XUMHUYECKOTO
56 3JIEMEHTA 10 €T0 MOJ0XKEHUIO B bubmuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnueckoro
57 3aKOHA JUI Pa3BUTHS HAYKU U bu6mmoreka [IOK
npaktuku. [. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4EHBIN, TIEJIAroT ¥ TPakIaHIH
58 DNEeKTPOOTPULIATETLHOCTh bu6mmoreka [IOK
aTOMOB XMMHUYECKHUX IJICMCHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 Hommas xuMurecKas cassb https://m.edsoo.ru/00adac34
50 KoBanenTHas nonsipHas bubnuorexa LIOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas bu6mmoreka [IOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 Creneib okucnCHHA https://m.edsoo.ru/00adae28
63 OkucauTenbHO- bubnuorexa [JOK
BOCCTAHOBUTEJIBHBIE PEAKLIUU https://m.edso0.ru/00adb076
64 OKHCIIUTETN ¥ BOCCTAHOBHUTEIN bubmmorexa IOK
https://m.edso00.ru/00adb076
65 KonTponbras padorta Ned 1o bu6mmoreka [IOK
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teme «CTpoeHue aToma.
XUMHUECKas CBS3b»

https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O00011eHNE U 1 bu6nmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O0001IeHNE U 1 bu6nuorexa LIOK
CHUCTEMaTH3alusl 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 PeseprubIil ypok. O6001IeHNE U 1 bu6nmoreka [IOK
cUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOI'PAMME
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9 KJIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
Ne nugposble JlonoHUTEILHAA
Tema ypoka Konrpoabubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/bHbIC uHdopMmanus
padoThI padoTbI
pecypchbl
Ilepnonnueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 bu6muoreka [IOK
XUMHYECKHX djieMeHToB /I, 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUH

5 CBOMCTB XUMUYECKUX 1 but6mmoreka [IOK
3JIEMEHTOB TIEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MEPHUOJIOB
Knaccudukanus n

3 HOMeHK(JiI)aT a 1 bubmorexa LOK

P https://m.edsoo.ru/00adb7e2
HEOPTraHUYECKUX BEIIECTB
Bunpl xuMudeckou CBSI3U U
4 THTBI KPUCTATUTHICCKHIX 1 bubmorera [JOK
N P https://m.edsoo.ru/00adbac6
peteToK
Konrtponsnas padora Nel no

5 teMe «IloBTOpeHue u 1 1
yriyOJieHue 3HaHU OCHOBHBIX
pa3nenoB Kypca 8 kiaccay
Knaccudukanms xuMuyeckux

6 eaKumg) 10 Pa3INYHBLIM 1 Bubmiorexa ITOK
P P https://m.edsoo.ru/00adbch0
MpU3HAKaM

but6mmoreka [IOK
7 [TonsaTHE O CKOpOCTH 1
P https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
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XUMHUUYECKOHN peaKIvu.
[ToHsATHE O TOMOTEHHBIX U
TeTEPOreHHBIX PEAKLUAX

IToHATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
BIIMAKOIIINEC HA CKOpOCTb

but6mmoreka [IOK

8 XUMHUYECKON peaKkiuu u https://m.edsoo.ru/00adc28c
MMOJIOKEHNE XUMHUIECKOTO
PaBHoBecus *
9 OKHUCITUTENBHO- bubmuorexa [JOK
BOCCTAaHOBUTEIIbHBIC PEAKIINHU https://m.edsoo.ru/00adcade
Teopus PAEKTPOIUTUYECKON
10 nucconranui. CHIbHBIE U bubmorera [JOK
https://m.edso0.ru/00adcd68
cia0bIe AIEKTPOIUTHI *
11 Honnble ypaBHEHUS peakLUi bubmmorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT
1 OCHOBaHHUI B CBETE
12 npeacTaBiIeHu 00 bubmorera [JOK
. https://m.edso00.ru/00add5d8
AIEKTPOIUTHUECKOM
JHCCOLMAIINHI
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE MpeJCTaBICHUI 00 but6mmoreka [JOK
AIEKTPOJIUTUYECKOMN https://m.edso00.ru/00add8b2
JIUCCOINAITAN
14 [Tonsartue o ruaponuse conei Enbmiorexa HOK
https://m.edso0.ru/00add9d4
15 O0o0011IeHNE U CUCTeMaTH3 AT bubnuoreka [JOK

3HAHUI

https://m.edsoo.ru/00addd12
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[Tpaktuyeckas padora Ne 1.

bu6nunorexa [IOK

16 «Pernettie https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAIBHBIX 32124
*
KonTponbhas padora Ne2 o

17 TeMe «DNeKTPOIUTHYECKAast bu6muoreka [IOK
nucconuanus. XuMA4eCcKue https://m.edsoo.ru/00addecO
PEeaKIu B pacTBOpax»

15| ranorenos, Xmeioore Eatmtonera LIOK

. https://m.edsoo.ru/00addfe2

CBOIICTBa Ha IpUMeEpE XJI0pa
Xnoposogopoa. Comnsinas
KHUCIIOTa, XUMUYECKHUE bubnuorexa [JOK

19 .
CBONCTBA, MOJIyYEHHUE, https://m.edsoo.ru/00ade104
MPUMEHEHHE
[MpakTraeckas padora Ne 2 1o

20 teMe «llomydenue cosstHOM bu6nuorexa [IOK
KHCJIOTBI, U3y4eHUe €& https://m.edsoo.ru/00ade348
cBOMCTBY *
Bbrancnenus mo ypaBHEHUSIM

21 XUMHUYECKHUX PEaKLHH, eClIn bu6nuorexa [IOK
OJIMH U3 PEarcHTOB JIaH B https://m.edso0o.ru/00ade488
U30BITKE

29 OO6m1as XxapakTepUCTUKA bubnmnoreka [JOK
aneMeHToB VIA-rpynisl https://m.edsoo.ru/00ade64a
ANnoTponHble MOIU(PUKAITUIH

23 cepbl. HaxoxieHue cepol 1 eé bubnuorexa [JOK

COEJIMHEHUH B MPUPOJIE.
XHWMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addbfa
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CepoBoiopo/i, CTpOEHUE,

24 ¢du3nueckue 1 XUMUYEeCKHe bubmmorexa LOK
W3UYCCKUE U
. https://m.edsoo.ru/00ade802
CBOKCTBa
Oxcunpl cepol. CepHast
o5 KHCII0Ta, GU3HUYECKUEC U bubnunorexa [IOK
XUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MPUMEHEHHE
XHUMHUYECKUE PEaKIINH,
JIe)KAIIME B OCHOBE
IIPOMBIIIICHHOTO CIToco0a
26 P . ) bubmmoreka [IOK
MOJTYYCHHS CEPHOM KHUCIIOTHI.
oy P https://m.edsoo.ru/00adec8a
XuMUYeCcKoe 3arpsi3HeHne
OKPY’KaOIIEeH CpeIbl
COCTMHEHUSIMU CEePhI
97 Brruucnenue MaccoBom 101 bubnuoreka [JOK
BBIX0/1a IPOJYKTa PEAKLIUN https://m.edsoo.ru/00adec8a
OO6m1as XapaKTepUCTHKA
3J1IeMeHTOB VA-rpymmel. A30T
)8 CIDOCTDALE Ey one ’ Bubmoreka ITOK
MIPOCTPaHEHHE B IIPHU
pacrpoctp PHPOZE, https://m.edso0.ru/00adeea6
¢du3nveckre 1 XUMUYECKHE
CBOICTBA
AMmuak, ero ¢pu3ndecKue u
29 ecKie c(bo"CTBa but6mmoreka [IOK
XUMHYECKHE CBOM
’ https://m.edsoo.ru/00adf004
MOJTy4YeHUE U TPUMEHEHUE
[IpakTnueckas padora Ne 3 mo
30 ep e «I1 e . € aMMHaKa bubmmorexa OK
teme «llomydyenu
i . ’ https://m.edsoo.ru/00adf180
U3Y4YEHHE €ro CBOUCTBY *
31 A3oTHas KucjoTa, e€ bubnuorexka [JOK

(1)I/I3I/I‘{CCKI/IC U XUMHUYCCKHEC

https://m.edso0.ru/00adf306
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CBOWCTBA

Hcrnonb3oBaHue HUTPATOB U
COJIEHl aMMOHHS B Ka4eCTBE
MHUHEPAJIBbHBIX Y100pEHUH.

bubnunorexa LIOK

32 XHUMHYECKOE 3arpsi3HEHHE https://m.edso00.ru/00adf518
OKpYXKaroIlei cpeaspl
COEIMHEHUSAMH a30Ta
dochop. Oxcun pocdopa (V)

33 u ¢pocdopHas KucioTa, bubmumoreka [IOK
¢du3nvecKkne 1 XUMUYECKHE https://m.edsoo.ru/00adf68a
CBOWCTBA, NTOJIyYEHHE
Hcnonb3oBanue ¢pocdaros B

34 Ka4yeCcTBE MUHEPATbHBIX bubnmoreka [IOK
ynoOpeHuit. 3arpsi3HeHHe https://m.edsoo.ru/00adfc20
MPUPOHON cpeanl hochaTamu
Yraepon, pacnpocTpaHeHue B

35 an/Ipz;e[, g)mﬂzecxrl)/le u bubamorexa [IOK

- https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOWCTBA
Oxkcuppl yriaepoaa, ux
V3UYECKHUE U XUMHYECKH
36 S)BOBIZC:BCa. gxonornqeiinee brbmorexa LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
N bubmnoreka [JOK

37 Yrombias KHCA0Ta it € com https://m.eds00.ru/00ae006¢
[Tpaktuueckas padora Ne 4 o

38 teme "[lonydeHune yriekucioro bu6mmoreka [IOK

rasza. KauectBenHnas peakuus
Ha kapOoHaT-uoH" *

https://m.edsoo.ru/00ae027e
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[lepBoHavanbHBIC TOHITHS 00

bu6nunorexa [IOK

39 OpPraHMYECKUX BEIIECTBAX KaK
p https://m.edsoo.ru/00ae054e
0 COEJIMHEHUAX yriaepoja
40 Kpemnuwnii u ero coequHeHus bubnnorexa LIOK
https://m.edso0.ru/00ae080a
[Tpaktuyeckas padora Ne 5.
41 PereHne skcriepuMeHTaIbHbIX bu6muoreka [IOK
3aJ1a4 1o Teme «BakHeinme https://m.edso00.ru/00ae0bf2
HEMETAJUIBI U KX COEIUHEHUS
Konrtponsnas padora Ne3 mo
. bu6nunorexa LIOK
42 TeMe «BajkHeiie HeMeTalIb
https://m.edso0.ru/00ae0el8
1 X COSIUHEHHUS
OO6m1as XapakTepUCTHKA
XHMHUYECKHUX DJIEMEHTOB —
MeTauioB. MeTtamindecKkas
43 CBS3b M METaJIMYECKas bubmorexa LOK
-~ https://m.edsoo.ru/00ae103e
KpUCTaJUTMYECKast pEIIETKa.
du3nyeckue CBOMCTBA
METaJIJIOB
XHUMHYECKHE CBOMCTBA
44 METaJJIOB. bubnuorexka [JOK
DIIEKTPOXUMUYECKUH Psif https://m.edso00.ru/00ae1156
HanpsHKeHUH METAILIOB
OO6mrme crocoObl MoTyYeHUs
MeTajaoB. CIIIaBEL.
45 Boruucnenus no ypaBHEHUsAM bu6mmoreka [IOK

XMUMUYECKHUX peaKkluii, ecin
OJIMH U3 PEareHTOB COJACPKUT
IIpUMECH

https://m.edso0.ru/00ael1156
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bubmmoreka [JOK

46 Honsirie 0 KopposHit METalIOB https://m.edso0.ru/00ae1278
but6mmoreka [JOK
47 [Henourbie MeTambl https://m.edsoé.I ru/00ael4b2
48 OKcuapl ¥ THAPOKCUIIBI HATPUS bubnmoreka [IOK
Y Kajius https://m.edso0o.ru/00ae14b2
49 II{es04HO3EMENBHBIE METAIUIBI bu6mmoreka [IOK
— KaJIbIIU{ 1 MarHuu https://m.edsoo.ru/00ael15e8
50 Baxneiine coeJuHEHUS bubnunorexa LIOK
KaJbIUA https://m.edsoo.ru/00ae15e8
51 0606H;[€HI/IG 1 CUCTEMaTH3aIIHs
3HAHUI
52 JKEcTKoCTh BOMBI U CIIOCOOEI €€ bubnunorexa LIOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
[Tpaktuueckas padora Ne 6 o
53 TeMme "JKECTKOCTH BOALI U bubmorexa HOK
. Y https://m.edsoo.ru/00aelae8
METOJIbI €€ yCTPaHCHHUS
*
. bu6mmoreka [IOK
>4 AdtroMHHH https://m.edSO(])_.[ ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHIA bu6nuorexa [IOK
Y TUAPOKCHUIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
5 Keneso https://m.edsocl)_.[ ru/00ae1d86
57 OKcuabl, THIPOKCUIIBI U COJTH bubnmoreka [IOK
xenesa (I1) u xenesa (111) https://m.edso0.ru/00ae35e6
58 O6o6nvleHHe 1 CUCTeMaTH3aIHs
3HAHUI
59 [Tpaktrueckas padora Ne 7. bubmuotexa [JOK
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Pemenue s3xcnepumMeHTaIbHBIX
3aj7a4 110 TeMe «Baxueimnine
METaJIbl U UX COCIUHCHUS

https://m.edsoo.ru/00ae3de8

Beruucnienus no ypaBHeHUsIM
XUMUYECKHUX PEAKLUN, €CITU
OJIMH U3 PEarcHTOB JIaH B

bubnunorexa LIOK

60 H3ORITICE WIIH CONCPKHT https://m.edso0.ru/00ae1750
npumMecu. Beraucnenus
MacCOBOMU JOJIM BEIXOJa
MPOJIYKTa PeaKluu
61 O0001IeHNE U CHCTeMAaTH3aLUS
3HAHUH
KontponbHas padota Ne4 o
62 Teme «BakHeiilie MeTamIbl 1
HUX COCOUHCHHM
BemecTBa u maTepuaisl B
63 [IOBCEIHEBHON KU3HUA bubmorexa HOK
https://m.edsoo.ru/00ae3f50
YyeaoBeKa
64 XUMHYECKOE 3arpsi3HEHUE bu6mmoreka [IOK
OKPY’KaroIIeu cpeibl https://m.edso0.ru/00ae4270
65 Ponp xuMuu B perieHun bu6muoreka [IOK
HKOJIOTHYECKUX MPpoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O60011eHNE bubnuoreka [IOK
U CUCTEMAaTH3allus 3HAaHUU https://m.edso0.ru/00ae0d0a
67 PezepHblii ypok. O60011eHne bu6mmoreka [IOK
U cUCTeMaTHu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O60611eHNE bubmuoreka LIOK

U CUCTEMAaTH3alis 3HaHUI

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI 1JId YYUTEJIA

HUP®POBbBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET






