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MNOACHUTEJ/IbHAA 3AITHCKA

[Iporpamma 1o XMMHM Ha YpPOBHE OCHOBHOTO o0uero obpasosanus
cOocTaBleHa Ha OcHOBe TpeDopaHuii K pe3ynsTaTaM OCBOEHHMS OCHOBHOMH
oOpasoBaTe/bHOH NPOrpaMMbl OCHOBHOTO 0011ero 0dpasoBaHms, NPeICTaBICHHbIX
B ®I'OC OO0, a Ttakxe HA OCHOBe (eaepansHOil pabdoueil nporpammel
BOCIHTAHHA U ¢ Y4ETOM KOHUEIIMH ITPENOaBaHus yueOHOro npeamera « XumHs»
B oOpasoBarensHBIX oprauuzanuax Poceuniickoil denepanmu.

[TporpamMma nmo xuMMH Aa€T NpeAcTaBlIeHHE O LenAX, oD0IeH cTpaTeruu
o0yueHHs, BOCIHMTAHMA M Pa3BUTHA O0YHAIOIMXCH CpeACTBAMM  y4eDHOro
npeaMeTa, yCTaHABIUBAET o0sA3aTensHOe npeaMeTHOE coJiepixKaHue,
IPEAYCMATPUBAET pAacnpele/ieHHe €ro no Kiaccam W CTPYKTYPHPOBAaHHE 110
pazgenaM M TeMaM MPOrpaMMBl MO XHMHH, ONpeaenseT KOIHYECTBEHHBIE H
KA4eCTBEHHBIE XapaKkTePHCTHKH COJIEPKaHMA, PEKOMEHIYEMYIO
MOCJIEI0BATE/IBHOCTL  M3Y4YEHHMA  XHMHHM € Y4E€TOM  MEKIPEIMETHBIX H
BHYTPHUIPEAMETHBIX  CBf3eil, 70orukH y4ueOHOro mpolecca, BO3PacTHBIX
ocobeHHOCTEH  00yYalomMxcs, ONpeietseT BO3MOKHOCTH — HpeaMera  Jyis
peanu3auuu TpedOBaHHMII K pe3yiabTaTaM OCBOEHHA OCHOBHOH 00pa3oBaTe/bHOM
nporpaMmbl Ha YpOBHE OCHOBHOIo 00miero odbpasosanus, a Taike TpeboBanuii K
pesyiabTaTaM 00y4eHHs XHMHH Ha YPOBHE LieJIeH W3y4YeHHs IpeaMeTa H OCHOBHBIX
BUI0B Y4eOHO-1103HABATENLHOW JAEATENBHOCTH O0YYAIOUIErocs 110 OCBOECHUIO
y4eOHOro CoJepsKaHms.

3HaHMEe XHUMHH CIYKHT OCHOBOH 11 (OPMHPOBAHHSA MHPOBO33PEHHA
o0yyalomerocs, ero NnpeiacTaBJeHuii 0 MaTepHaIbLHOM €IMHCTBE MMpa, BaKHYIO
pons HMrpaT (opMHpyeMBIE XHMHeHl MpeACTaBlIeHHS O B3aHMOIIPEBPALIEHHAX
IHEPIHM M 00 IBOMIOIMH BELIECTB B NPUPOJE, O NYTAX PElIeHHs r100albHbIX
npo0naeM YCTOHYHMBOTO Pa3BHTHA HYeNOBEYECTBA — CHIPLEBOH, 3HEPreTHYecKoil,
MUILEBOH M IKOIOIHYECKOH 0e30nacHoCcTH, NpodieM 3paBooXpaHeHHs.

M3yueHne XUMHH:

CrocoOCTBYeT  peanH3alMM  BO3MOXKHOCTEH 171 caMOpa3BUTHA H
(opmupoBaHHA KyILTYPBI JIMYHOCTH, €€ 0011eH 1 PYHKIIHOHAILHON IPAMOTHOCTH;

BHOCHT BKIIaJ] B (pOpMHpPOBAHHME MBILIIEHHA H TBOPYECKHX CHOCODHOCTEI
00yyalomMxcs, HABLIKOB HX  CAMOCTOATENLHOH  yueOHOH  JeATENbHOCTH,
IKCIIEPHMEHTANBHEIX W HCCIENOBATEIILCKHUX YMEHHil, HeoOXOJAMMBEIX Kak B
MOBCE/IHEBHOM KH3HM, TAK H B IPOQECcCHOHANBLHOI 1A TeIbHOCTH;

3HAKOMHT CO CHEeUH(UKOH HAYYHOr0 MBIUUIEHMS, 3aKIaJIbIBAET OCHOBBI
eJI0CTHOrO B3rMA1a HA €IMHCTBO MPHPO/ILI U YEN0BEKA, ABIAETCA OTBETCTBEHHBIM
3Tanom B (pOpMUPOBAHHH ECTECTBEHHO--HAYYHOH IPAMOTHOCTH 00yYalOIINXCs;



crocodCcTByeT (OPMHUPOBAHMIO 1LEHHOCTHOTO OTHOLIEHMS K €CTECTBEHHO-
-HAy4HBIM 3HAHHUAM, K IPHPOJIE, K YeI0BEKY, BHOCHT CBOI BKJIAJ B 9KOJIOTHYECKOE
oOpazoBanue 0dy4arONUXCs.

[anuple HanpaBineHusa B O0OyUeHHMH XHMHH ODECNE4YHBAKOTCA CIEUH(PUKOH
cojaepanus  yyebHOro  npeamera, KOTOPBIH  SABISETCS  11€1arorHYecKH
aJanTHPOBAHHEIM OTpaxeHHeM 0a30B0ii HAYKH XMMHH Ha ONpeJeIeHHOM JTane eé
pPa3BHTHAL.

Kypc XuMHH Ha ypOBHE OCHOBHOro 001iero odpaszosannus OpHEHTHPOBAH HA
OCBOEHHE O0y4arOIIMMHUCH CHCTEMBI MEpPBOHAYANBHBIX MOHATHH XMMHH, OCHOB
HEOPraHM4eCKOM XHMHH M HEKOTOPBIX OTJAEAbHBIX 3HAYHUMBIX [OHATHH
OpraHHYecKOil XUMHH.

CrpykTypa coiepiaHus MporpaMmbl 10 XUMHH COPMHPOBaHA HA OCHOBE
CHUCTEMHOro mojaxoaa k e€ u3yueHHtwo. CoaepikaHHe CKIIAIBIBAETCH M3 CHCTEMBI
HOHATHIH 0 XMMHYECKOM 3]IEMEHTE H BeILIECTBE U CUCTEMbI OHATHI 0 XMMUYECKOH
peakuun. O0e 9TH  CHCTEMBl CTPYKTYPHO OPraHM30BaHbl 110 HPHHLMITY
MOCJIEI0BATEILHOTO PAa3BUTHA 3HAHUI HA OCHOBE TEOPETUYECKHX MpeacTaBIeHHH
Pa3sHOro ypOoBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHA KaK OCHOBEI BCET0 €CTeCTBO3HAHHUA,

— Ilepnoanueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YUEHHS O CTPOEHHH aTOMa H XMMHUYECKOH CBA3M;

— mnOpeacTaBieHH 00 JIEeKTPOIHTHYECKOH [JHMCCOLMAllHH BelIecTB B
pacTBopax.

TeopeTnveckue 3HAHMA PACcCMATPHBAKOTCA HA OCHOBE OMIIHPHYECKH
MOJYYEHHBIX M OCMBICIEHHBIX (PAKTOB, Pa3BHBAIOTCA MMOC/IEN0BATENLHO OT OJHOIO
YPOBHSA K JPYrOMY, BHINONHAA (YHKIUH OOBACHEHHA W MOPOTHOZHPOBAHHA
CBOHCTB, CTPOEHHA M BO3MOKHOCTEH NPAKTHYECKOI0 NPHMEHEHHMS M MOJYy4eHHsA
M3Y4YaEMbIX BELIECTB.

OcBoeHue mnOporpaMMbl MO0 XMMHH  CcHOcoOCTBYeT  (JOPMHPOBAHHIO
[peACTaBIEHHS 0 XHMHYECKOH COCTaB/IAIOIEH HAYYHOH KApTHHBI MHpa B JIOTHKE
e€ CHCTeMHOH MNpPHPOABI, LIEHHOCTHOINO OTHOILUEHHA K HAyYHOMY 3HAHUI0 H
METOJaM MO3HaHMA B Hayke. M3ydeHue XMMHM [POMCXOIMT € NPHUBJICYEHHEM
3JHAHWII M3 paHee HM3YYEeHHBIX YyueOHBIX mnpeaMeToB: «OKpyKaAOIIHIE MHPY,
«buonorus. 5-7 knaccei» u «Duzuka. 7 kinacey.

[Ipy  wM3ydeHHMM XMMHH [POMCXOJMT (OPMHMpOBaHME 3HAHWH OCHOB
XMMHYECKOH HayKH Kak 00l1acTH COBPEMEHHOIO €CTeCTBO3ZHAHMA, NMPAKTHYECKOH
NEeATe/IbHOCTH YEJIOBEKA W KaK OJHON0 M3 KOMIIOHEHTOB MHPOBOH KYJILTYPHL.
3agaua yveOHOTO mTpeaMeTa COCTOMT B (DOPMHPOBAHMHM CHCTEMBI XHMHYECKHX
3HAHMH — BaKHEHIIMX (PAKTORB, MOHATHH, 3AKOHOB M TEOPETHYECKHX TOJIOKEHHIA,
JOCTYNHBIX 0000IIEHHIT MHPOBO33PEHYECKOT0 XapakTepa, #A3bIKA HAYKH, B



NPUODIEHHH K HAy4YHBIM METOJaM TO03HAHMA [PH M3YYEHMH BElIECTB H
XUMHYECKHX peakuuii, B (JOpMHPOBAHUN M Pa3BHUTHH MO3HABATEIbHBIX YMEHHIl H
MX [PUMEHEHHMM B y4eOHO-TIO3HABATENLHOH M YYEOHO-MCC/IEN0BATENLCKOM
NedaTeNbHOCTH, OCBOEHHHM mpaBun Oe3onacHoro oOpalleHHs C BeHIECTBAMH B
MOBCEIHEBHOH KH3HH.

[Ipu u3yueHHH XMMHH HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs BakHOE
3HAYeHHE NPUOOPENIH TaAKHEe LIeNH, KaK:

— (opMupoBaHHE WHTEIUIEKTYAIbHO Pa3BUTOH JIHYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYAHMYECTBY, CAMOCTOATE]LHOMY TPHHATHIO pPELIEHHI,
criocoOHOM aTanTHPOBATHLCA K OBICTPO MEHAIOIIMMCSA YCIOBHAM KHU3HH;

—  HAnpaB/JEHHOCTHL  OOyYeHHst Ha  CHCTEMATHYECKoe  IpHoOIEeHune
00yyalomMxes K CaMOCTOATE/ILHOH TMO3HABATEILHON AEATENbHOCTH, HAy4YHBIM
METOJaM MO3HaHHA, (POPMHPYIOUMM MOTHBALMIO M Pa3sBHTHE CrOCOOHOCTEH K
XMUMHH;

— obecneyenue yciioBHii, CrlocoOCTBYIOIIHMX MPHODOPETEHHIO 00YyYaIOIMMHCH
OIbITA Pa3zHOOOPA3HON NEATENBLHOCTH, MO3HAHWA W CaMONO3HAHMSA, KIHOYEBBIX
HABBIKOB (K/IIOUEBBIX KOMIETEHLIMI), HMEIOIIHX YHHBEpcalbHOE 3HAYeHHEe s
pasIMUHbIX BU0B JIEATE/IBHOCTH;

— ¢opmupoBanHe o00mel (YHKIMOHANBHOM M eCTECTBEHHO-HAYYHOI
rpaMOTHOCTH, B TOM 4YHCIE YMEHHIl OO0BACHATL M OLEHHUBATL SBJIEHMA
OKPYIKAKIIEr0 MHUpPa, MCMNOIb3yd 3HAHHSA W ONBIT, MOIy4YeHHBIE MPH H3IYYEHHUH
XUMHH, NPUMEHATH HMX NPH pPElIEHUH npodJeM B IOBCEJAHEBHON SKHM3HHM M
TPYAOBOI 1eATEIBHOCTH;

— (opmupoBanue y 00yYaIOIMXCH TI'YMaHMCTHYECKMX  OTHOIUEHHIHA,
MOHUMAHUA UEHHOCTH XMMMYECKHX 3HAHMH U1 BhIPA0OTKM IKOJIOIHYECKH
nenecoo0pa3HOro mnoeeleHUss B OBITY W TPYAOBOH [eATENBHOCTH B Lenax
COXPaHEHHs CBOETO 3[0POBbA H OKPYKAKOIIEH IPHPOIHOH Cpefsl;

— pa3BUTHE MOTHUBALMH K 00V4YeHMIO, crocoOHOCTell K CaMOKOHTPOIK H
CAMOBOCITHTAHHIO HAa OCHOBE YCBOEHHs  ODILEYENOBEYECKMX  LIEHHOCTEI,
FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY mpouiis ¥ HANpaBJIeHHOCTH AalibHEHIIero
o0yueHHs.

OOmiee umcno 4acoB, OTBEAEHHBIX [N M3Y4YeHUs XUMHHM Ha YPOBHE
OCHOBHOTO 001ero odpaszosanus, coctasnser 136 yacon: B 8 kinacce — 68 yacos (2
yaca B Heleo), B 9 kiacce — 68 yacos (2 yaca B HEJEIH0).



COJAEPKAHHE ObYYHEHHWA

8 KJIACC

IlepBonayajibHble XHMHYECKHE NOHSTHS

[Ipeamer xumuu. Poinb XMMHHM B JKM3HH YeloBeKa. XHMH B CHCTEME HayK.
Tena u Beulectea. MuU3MuUecKHe CBOICTBA BelIECTB. ArperaTHOE COCTOSHUE
semiecTs. [lonarue o Meromax nozHaHus B XMMHM. YHCTBIE BElIECTBA M CMECH.
CrniocoObl pazienenus cMecei.

ATOMBI M MOIEKyNbl. XHMHYecKHe 7neMeHThl. CHMBOJIB XHMHUYECKHX
31eMenToB. [IpocThie U ciloiHbIE BellecTBa. ATOMHO-MOJIEKY/IIPHOE YUEHHE.

Xumnveckas ¢Gopmyna. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB.
3akoH mnocTosiHCTBA coctaa  BeulecTB. OTHOCHTENbHAs aToMHas —Macca.
OTHocHTenbHas MoleKynapHas macca. MaccoBas 101 XMMHYECKOrO 3JIEMEHTa B
COEIMHEHHH.

Konudectro semectsa. Mosb. MonsipHas macca. BzaumocBssb KoJMyecTsa,
Maccbl M HHCIA CTPYKTYPHBIX eJHHHII BemniectBa. Pacuérel mo dopmynam
XMMHYECKHX COEIHHEHHH.

Du3nvecke H XHMHYECKHE ABIEHUA. XHMHYECKas peakius U e€ NpU3HaKH.
3aKOH COXpaHEHHs MacChl BellecTB. XuMMueckue ypasnenus. Knaccuduxaums
XMMHYECKHX peaklui (CoeAnHEeHH, Pa3/I0KEeHH, 3aMelleHnsA, 0OMeHa).

Xumuyeckuit skcnepumenm:

3HAKOMCTBO € XMMMYECKOH NMOCYA0M, npaBuiiaMy paboTsl B J1adOpaToOpHH M
npuéMamu oOpaiieHus ¢ nadopatopHeIM 000pyAOBaHHEM, H3YYEHHE M ONHCAHHE
(pmzmueckux  cpoiicTB  00pa3slOB  HEOPraHMYECKHX  BellecTB, HadmwoaeHue
du3uueckux (TUIaBJeHHE BOCKA, TasHHE JIbJa, pacTHpaHHE caxapa B CTYIIKe,
KUIIEHHE M KOHJEHCALMs BO/bl) M XMMHYECKHX (IFOpPEHHME CBEYH, NPOKAIHBAHME
MEIHOH [POBOJIOKH, B3aHMOJEHCTBHE MeJIa ¢ KHCII0TOH) ABIeHuH, HaDI01eHHe U
OIMCAHWE NPHU3HAKOB IMPOTEKAHM XHMHYECKMX peakuuii (pasjosKeHue caxapa,
B3aHMOJIEIICTBHE CepHOH KHCIOTHI C XJIOpHAOM Oapus, pa3iokeHHe THApPOKCHIA
meau (II) mpu HarperaHuH, B3aMMO/ICHCTBHE #eJle3a ¢ pacTBOpoM coid meau (II),
M3yYEHHE CIOCcODOB pa3e/ieHns CMECei: ¢ NOMOLILI0 MarHuTa, (QUILTPOBAHHE,
BBIMAPUBAHHE, JHCTHIUIAINA, XpoMaTorpadus, Npope/ieHHe OMHCTKH MOBApeHHOH
CONM,  HaDMIOJEHHE W ONMCAHME  PE3YJILTATOB  IPOBEJIEHHS  OMNbITa,
HILTIOCTPHPYIOMIETO 3aKOH COXPaHEHHs MAacChl, CO3JaHHE Mojeleil MOIeKyl
(IIApOCTEPHKHEBBIX ).

Baxueiimme npeacraBuTe/In HEOPraHHYeCKHX BellecTs

Boznyx — cmeck razoe. CocraB Bo3ayxa. Kuciopoa — sneMeHT M NpPOCTOE
BemiecTBo. Haxoxkaenuwe kucioposa B rpupoje, (HU3MYECKHE M XHMHYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuael. IIpumenenue kucnopoaa. CrocoOsl



MOJAYHYEHHs KUCJaopoja B jadoparopud W npombiliuieHHOCTH.  Kpyrosopor
KHcIopoaa B npupoze. O30H — annoTponHas MOAU(HKAIIUI KHCTIOPO/a.

Tennopoi »pdhexT XUMHYUECKOH peakuuu, TEPMOXMMHYECKHE YPaBHCHMS,
IK30- M 3HI0TEepPMHYECKHe peakuuH. TommuBo: yrons M MeTaH. 3arpsA3HeHHe
BO3/1yXa, YCHJIEHHE MapHUKOBOro 3pexTa, pazpylieHHe 030HOBOTO CJI0,

Bogopon — sneMeHT M mpocToe BemlecTBO. HaxomnaeHwe Bojopoja B
npupoae, ¢U3MYeCKHe M XHMHYECKHe CBOICTBA, TPHMEHEHHE, CIOCOOBI
noaydeHus. KHCIoThl M cOlu.

MonspHsiii 00BEM razoB. Pacy€rel Mo XMMHYECKHM YPaBHEHHSAM.

®uzMueckne cpoiicTBa  Bojabl. Boma kak  pactBoputens.  Pactpopsl.
HacellieHHble M HEHACHILIEHHBIE PACTBOPBL. PacTBOPHMOCTE BELIECTB B BOJE.
MaccoBas 10715 BElECTBA B pacTBOpe. XUMHYECKHE CBOHCTBA BO/ALI. OCHOBaHMS.
Pons pacTBOpoB B mpHpoe H B H3HH 4eloBeka. KpyroBopoT Boasl B npupoje.
3arpszHeHHe NpUpPOAHEIX BoA. OXpaHa H OUHCTKA NPHPOIHBIX BOJ.

Knaccupukanms neopranvdeckux coegauHennil. Oxceuasl. Knaccndmxanms
OKCHJI0B:  coneoOpa3yiomiue  (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) H
Hecojicobpaszytomme. Homenknatypa okcuaoB. @U3MYECKHE M XHMHYECKHE
cBolicTRa okcHI0B. [lony4yeHne okcHaoB.

Ocnosanus. Knaccudukanmus oOcHOBaHMIA: 1IENOYM M HEPACTBOPHMBIE
ocHoBaHuA. HomeHknarypa ocHopaHuii. (Du3nueckne M XHUMHYECKHE CBOIICTBa
ocHoBaHMil. [loyueHne ocHOBaHUIA.

Kucnorel. Knaccugukaums kucnor. HoMmenknarypa kucinor. Ouszvueckue M
XMMHYeCKHe cBoiicTBa kKucnoT. Pan akturHoctH merannoB H. H. bexerora.
[Tonyuenue Kucior.

Conu. Homenknatypa conei. ®@u3nveckue H XUMHYECKHE CBOMCTBA COJICH.
[Tonyuenue coneii.

['eneTnveckas cBA3b MEXKIY KIacCaMH HEOPraHWYECKHX COeIHHEHHIl.

Xumuyeckuit skcnepumenm:

KaYeCTBEHHOE OIpeJeieHHe COAepKaHNI KHCIIOpoJa B BO3AyXe, MOIyUeHHE,
coOMpaHHMe, pacno3HABaHHE M H3YYEHHE CBOMNCTB KHCIOpoaa, HabnwoaeHue
B3aMMOJICHCTBHA BEUIECTB C KWUCJIOPOAOM MW YC/IOBHS BO3HHUKHOBEHHA H
IpeKpalieHus TropeHHs (mokapa), 03HakoOMIleHHe ¢ oOpa3llaMH OKCHIOB H
OIMCAHWE HMX CBOMCTB, NOJyYeHHEe, coOMpaHHe, pacno3HaBaHMe M H3YyHeHME
CBOICTB BOAOpOJa (ropeHHe), B3auMojelcTBHE Boaopoaa ¢ okcuaom mead (II)
(BO3MOJKHO HCIONB30BAHHE BHIAEOMAaTepHaloB), HabmoneHHe o0pa3loB BELIECTB
KOJIHYECTBOM | MOJIb, HccrenloBaHue ocoDEHHOCTEH pPAacTBOPEHMA BELIECTB C
pa3NHYHOI pPacTBOPHMOCTBH), TPHIOTOBIEHHE PACTBOPOB C ONpeIelnEHHOH
MACCOBOH JI0JIEH PACTBOPEHHOIO BELIECTBA, B3aMMOICHCTBHE BO/IbI ¢ METAll/IaMH
(HaTpueM M KaablMeMm) (BO3MOKHO HCIONB30BaHHE BHISOMATEpPHANIOB),



Mccle10BaHe  00pa3sloB  HEOPraHMYeCKHX BELIECTB  pasiM4HbIX  K/1aCCOB,
HAONOAeHHe W3MEHEeHH OKPACKH HHIHKATOPOB B PACTBOpPAX KHCIOT W HIENoYeH,
M3ydeHHe B3auMojeHcTBUS okcuaa meau (I1) ¢ pacTBOpoM CepHOR KHCIOTHI,
KHCIOT C METalllaMH, peakuui HeHTpanuzaluu, MNOoIy4YeHHe HEepPacTBOPUMEBIX
OCHOBAHHH, BBITECHEHHE OJHOI0 METAalla JAPYIMM M3 PACTBOpa COJIM, PELICHHE
IKCIIEPHMEHTANBHBIX 3af1a4 no TeMe «Baknelimme kiaccel HeopraHUYECKHX
COEIUHEHUID».

IMepunoanyecknii 3axkon wu  Ilepuoanueckass cHcTeMa XHMHYECKHX
anementoB [I. WU. Mengeneesa. Crpoenne aromoB. XHMHYECKAs CBf3b.
OKHCAHTEILHO-BOCCTAHOBHTEILHBIE PEAKIIHH

[lepBele MONBITKM KiaccH(UKAIIMH XMMHYECKHUX 371eMeHTOB. [loHaTHe o
IPYNNax CXOAHBIX JJEMEHTOB (LIEJI0YHBIE M 1IEI0YHO3EMENbLHBIE METAJUlbl,
rajloreHbl, HHEPTHBIE Ta3bl). JIeMEeHThI, KOTOphle 00pa3yoT aMm(poTepHble OKCHBI
M THAPOKCHIBL

[Tepuoauueckuii 3akou. [lepuoauueckas cucTeMa XMMHYECKHX eMeHTOB J1.
M.  Mengeneeea.  KoporkonepuogHas W QJIHHHONEPHOAHAA  (POPMEI
[lepuonnueckoit cucrembl XuMudeckux aementor 1. M. Menneneesa. [lepuosb
M rpynnel. @PU3NYECKHil CMBICT NOPAJKOBOTO HOMEpa, HOMEpPOB MepHoja H
IPYIIIBL AIEMEHTA.

Crpoenne atomoB. Coctae atomMHBIX faep. H3oTonel. Duektponsl. CTpoeHue
MMEKTPOHHBEIX  000m04eK aroMoB mepBelX 20 XHMHYECKMX  3JIEMEHTOB
[lepuonnueckoit cucremnr JI. M. Menneneesa. XapakTepuMcTHKa XHMHYECKOTO
3J1IeMeHTa 110 ero nonoxkeHuto B [lepuoanueckoii cucreme . M. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsl pajuyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METATHYECKUX W HEMEeTAIIHYeCKHX CBOICTB 10 TPYIINAaM U IEPHOIAM.

3uauenue [lepuoauueckoro 3akona v [lepuoanyecKoil CHCTEMBI XHMMYECKHX
MEMEHTOB 1 pa3BuTHA Haykd M npakTuku. . M. Menpeneer — yu€HbId M
rpaKJIaHHH.

Xumuveckas cBfA3b. KoBaneHTHas (monspHas MW HENONsApHAas) CBA3b.
DNeKTPOOTPHIATENBHOCTE XHMHUYECKHX 371eMeHTOB. loHHas CBA3b.

Crenenb  okuciaeHuss.  OKHCIMTENLHO--BOCCTAHOBUTENbLHBIE — PEAKIIMH.
[Ipoueccel okucaeHNsA U BoccTaHOBAEHHA. OKHCINTENH U BOCCTAHOBHUTEIIH.

Xumuyeckuit skcnepumenm:

M3ydeHHe 00pa3loB BelllecTB METAUIOB H HEMEeTAUIOB, B3aUMOJeiicTBHe
THIPOKCHA LIHUHKA C pacTBOpPaMM KHUCIOT M IIenouei, MNpPOBeJeHHE ONLITOB,
MILTIOCTPHPYIOIMX  [PUMEPLl  OKHCJIMTENbHO-BOCCTAHOBHUTENBHBIX — PEaKLIMH
(ropeHue, peakly Pa3I0KeHHs, COeIMHEHN ).

Mexcnpeomemmuste ceasu



Peanuszaims MEKNPEIMETHLIX CBA3€H NPH M3Y4YEHMM XUMHHM B 8 Kiacce
OCYIIECTBISIETCS 4epe3 HCIOIb30BaHHE Kak oOOIIMX eCTeCTBEeHHO--Hay4YHBIX
MOHATHIH, TAK M [OHATHIH, ABIAIOMIMXCH CHCTEMHBIMU IS OTAEIBHBIX MPEIMETOR
€CTeCTBEHHO--HAYYHOTO IHKJIA.

O0ume ecTecTBEHHO--HAYYHbIE MOHATHI: HAYYHBIH (aKT, runoresa, Teopus,
3aKOH, aHaau3, CHHTe3, KIacCH(UKALMi, TepHOAHYHOCTb, HabI0aeHHE,
IKCMEPUMEHT, MOJEIIHPOBAHNE, H3MEPEHHE, MOJIE/Tb, IBJICHHE.

@u3uka: marepus, aTroM, IJEKTPOH, NPOTOH, HEHTPOH, HOH, HYKJIMI,
H30TOMBI, PaJHOAKTHBHOCTh, MOJIEKYJIA, JIEKTPHYECKHIT 3apsijl, BELIeCTBO, TEIO,
00BEM, arperarHoe COCTOSHHE BELECTBA, ra3, (PU3MYECKUE BEJIMYHHbBI, €IHHHIIbI
H3MEPEHHs, KOCMOC, TUIAHETHI, 3BE3161, CONHIIE.

buosiorus: dorocunTes, asixanue, onocdepa.

[eorpaus: armocepa, ruapocdepa, MHHEpalbl, TOPHBIE TOPO/IBI,
MoJIe3HbIe HCKOTIAeMble, TOIUTHBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO H XHMHYECKAs peaKus

[Tepuoauueckuii 3akou. [lepuoauueckas cucTeMa XMMHYECKHX eMeHTOB J1.
M. Mengeneesa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOHCTB
XHUMHYECKHX JIEMEHTOB [EPBBIX TPEX [EPHOAOB, Kajlus, KalbUMid H HX
COEMHEHHH B COOTBETCTBHHM C TIOJIOKEHHEM »37eMeHTOB B [lepmoanveckoi
CHCTEME U CTPOSHHEM HX aTOMOB.

Crpoenue BellecTBa: BHbBI XHMHYECKOH CBA3H. THIIBI KPHCTAJUIMYECKHX
PENIETOK, 3aBHCHMOCTh CBONCTB BEILIECTBA OT THIA KPHUCTAJUITHYECKOH PeléTku u
BH/1a XHMHYECKOH CBS3H.

Knaccudukaus ¥ HOMEHKIATYpa HEOPTaHHYEeCKHX BelIeCTB. XHMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAUIMXCH K pas/MyHbIM  KJaccaMm HEOpPraHu4eckux
COEMHEHHI, TeHeTHYeCKas CBA3b HEOPraHHYeCKUX BEIIECTB.

Knaccupukarms XUMHYECKHX PEaKlUil Mo pa3IMYHBIM MPU3HAKAM (110 YHCITY
H COCTaBy Y4YacTBYIOIIUX B PEakiMH BeIIECTB, MO TemoBoMmy 3¢dekty, mo
H3MEHEHHIO CTerneHeil OKHUCIeHH XMMHYECKHX IEMEHTOB, M0 00paTMMOCTH, MO
YYACTHIO KaTaju3aropa). JK30- U IHIOTEPMHYECKHE PEaKliH, TEPMOXHMHYECKHE
YpaBHEHHS.

[Toustne o ckopoctH xumuyeckoil peaxkuuu. Ilouwstue 00 oOpaTUMBIX M
HeoOpAaTUMBIX XUMHYEeCKHX peakiuax. [ToHATHE 0 TOMOreHHBIX M TeTepPOTeHHBIX
peakuusax. [Tonstie o karanuse. [loHATHE 0 XMMHYECKOM paBHOBECHH. DaKTOPHI,
BIMAIOIIME HA CKOPOCTh XHMHYECKOH peakuMH W I0J0MKEHHE XUMHYECKOIO
paBHOBECHSI.

OKHCIMTENBHO-BOCCTAHOBHTEBHBIE  PEAKLMK,  JIEKTPOHHBIH  Oananc
OKHCIIUTEIIBHO-BOCCTAHOBHTENbHOM  peakuwn.  CocTaBieHHe — YpaBHEHHH



OKHCJIMTE/IbHO--BOCCTAHOBHUTENIbHBIX ~ PEaKUMH ¢  MCIOJB30BAHHEM  MeETOa
3IeKTPOHHOTO DanaHca.

Teopus MEKTPONUTHYECKOH AUCCOLHAIIMH. DIEKTPOJUTEL M HENIEKTPOTHUTHL.
Katuone!, annoHel. MexaHu3Mm AuCCOLMALIMM BEHIECTB C Pa3IMYHBIMH BHIAMH
XUMHuYecKoil cea3u. Crenens auccounanuu. CuilbHbIE U C/1A0bIE MIEKTPOIUTHL.

Peakunu HoHHOro oOMeHa. YcnoBHS NPOTEeKaHUA peakluid HOHHOTO 00MeHa,
MOJHBIE W COKpall€HHBIE HOHHBIE YypaBHEHHsA peakiuil. (CBOMHCTBa KHCIOT,
OCHOBAaHMH M COJMEH B CBETE MPEACTABICHHH 00 2IEKTPOIMTHYECKOMH
nuccounanui. KauecTeeHHble peakliM Ha HOHBL [loHATHE 0 THApONH3e comneii.

Xumuyeckuit skcnepumenm:

03HAKOMIIEHHE C MOJEISAMH KPHCTAINIHYECKHX PeLIETOK HEeOpraHu4ecKHX
BELIECTB — METAJUIOB M HeMeTa/U1oB (rpadura M ajiMasza), CIOKHBIX BElIECTR
(X7mopuaa HaTpu#A), HCCAEIOBAHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOI peakiuH
OT BO3JEHCTBHA pa3NHYHBIX (PAKTOPOB, HCCAEAOBAaHHE 3IEKTPONPOBOAHOCTH
pacTBOPOB  BEWIECTB, IPOLECCa JMCCOLMALMM  KHCIOT, 1UEI04ed u  cojei
(BO3MOJKHO  HMCHONB30BAHME BHAE0 MAaTepHANOB), [pPOBEJEHHE ONLITOB,
WILUTIOCTPHPYIOIIMX — NPH3HAKH  TPOTEKaHWs  peakuMii  MOHHOro  odmena
(oOpazoBanMe oOcajaka, BblAe/IeHHe ra3a, oO0pa30oBaHME BOJbI), ONBITOB,
MILUTIOCTPHPYIOIMX  [PUMEPLL  OKHCJIMTENbHO-BOCCTAHOBHUTEIBHBIX — PEaKLHH
(ropeHue, peaklHH Pa3I0KEeHHUsA, COEIHHEHHs), Paclo3HABaHHE HEOPraHW4ecKHX
BELIECTE C TOMOLIBK) KAa4YeCTBEHHBIX peakUHii Ha HMOHBIL, pelleHHe
IKCIEPUMEHTAIBHBIX 3a71a4.

HemeTanasl H HX cOeTHHEHUHA

OOmass  xapakrepucTika rajgorenoB. OcoDEHHOCTH CTPOEHHMS ATOMOB,
XapakTepHele creneHH okuclieHusa. CTpoeHne U (pU3HUYECKHE CBOICTBA MPOCTHIX
BEIIECTB —  TajJoreHoB. XHUMHYECKME CBOHCTBA HA [pHMEpe  XJopa
(B3aMMojeiicTBHE ¢ MeTaljlaMH, HeMeTalnaMmH, uienodamu). XIOopoBOAOPO..
Consinas KucnoTa, XMMHYECKHE CBOIICTBA, Moiy4deHHe, npumMeHeHue. JleiicTBue
XJI0pa H XJIOPOBOJOPOJa HAa OpPraHH3M 4enoBeka. BakHeiimme XIopuael U HX
HAXO0KJIeHHE B NPHUPOJIE.

Obmas xapaxrepuctuka emenToB VIA-rpynnel. OcoGeHHOCTH cTpoeHHs
ATOMOB, XapakTepHble cTeneHH okucieHus. CTpoeHHe M (pU3MUecKue CBOIICTRA
MPOCTBIX BEUIECTB — KHCIOPOJA U CepPbl. AJUIOTPOIIHBIE MOAHU(PHKALIMK KHCII0po1a
H cepbl. XuMHUeCKHe CBOicTBa cepbl. CepoBOA0OpOA, CTpoeHHe, (hHU3HUecKHEe H
XUMH4ecKHe CcBOiicTBa. OKCHIBI cepbl KakK MpeJCTABMTENHM KHUCIOTHBIX OKCHJIOB.
Cepnas  kucinora, (QHU3MYECKME M XMMMYEcKMe cBoiicTBa  (00mme Kak
[NpeAcCTaBUTENd Kllacca KHCIOT M creuu(uyeckHe). XHMHUYECKHE pEakKlHH,
JEeKAlME B OCHOBE IPOMBILIUIEHHOIO CrHocoda MOJYy4YeHHs CEPHOH KHCIOTHI.
[Ipumenenue cepHoil kucnoTel. CONH CEpPHOIl KMCIIOTEI, KAYeCTBEHHAsA pPeakls Ha



cyiasthar-non. Haxomnenume cepol M e€ COCMMHEHHH B NpPUpoJe. XHMHYECKOE
3arpsA3HEHHE OKpYKawomel cpedbl COEJUHEHHAMH cephbl (KHCIOTHBIE [OMK/IH,
3arpA3HEHHE BO3/yXa H BOAOEMORB), CrIOCOOBI €ro NpeoTBpalleHHs.

OObwas xapakTepucTHka wieMeHTOB VA-rpynnel. OcoDeHHOCTH CTpOEHHA
ATOMOB, XapaKTepHbIE CTENEHH OKMCIEHUA. A30T, PaclpOCTPaHEHHE B MPHPOJE,
du3nueckue 1 XuMHU4eckne ceoiictea. Kpyrosopor azora B npupojie. AMMHAK, €ro
du3uyecKne H XMMHYECKHE CBOICTBA, MonydeHne U npumeHeHue. ColM aMMOHHS,
MX (pHU3HUECKHE M XMMHYECKHE CBOHCTRA, npuMeHenne. KauecTBenHas peakums Ha
HOHbI aMMOHHSA. A30THasg KWUCJIOTa, €€ MmojyveHue, (pu3nveckHe M XUMHUYECKHE
cBoiicTBa (0OlIME Kak [PEJCTAaBHTENs Kiacca KHCJIOT M cneuduyeckue).
Mcnons3oBanue HUTPATOB M CcOleil aMMOHHSA B KauecTBE MHHEPAIbHBIX
y00peHHil. XHMHYECKOE 3arpA3HEHHEe OKPYKAIOLEN Ccpe/ibl COSMHEHHAMM a30T1a
(KMCJIOTHBIE [TOKIM, 3arpsA3HeHHEe BO3AyXa, MOYBbl H BogoémoB). Docdop,
arIoTpornHeie Moauukauun ¢ocdopa, Qu3MUecKHe M XHMHYECKHE CBOIiCTBa.
Oxcun thocopa (V) u docdophas kuenorta, pU3HUECKHE M XHMHYECKHE CBOMCTBA,
nony4eHue. Mcnonb3oBanue GocdaTtoB B KaueCcTBE MHHEPAIIBHBIX YI00pEHHI.

Obmas xapakrepuctuka emeHToB [VA-rpynnel. OcoGeHHOCTH cTpoeHHs
ATOMOB,  XapakKTepHbIE  CTENEHH  OKHCAeHHA.  YINepod,  aUIOTPONHEBIE
MOJH(UKALIMH, PACHPOCTPAHEHHE B NpHPOje, (U3HYECKHE M XHUMHYECKHE
ceoiicTBa. Ancopbuusa. Kpyroeopot yriepona B npupoge. OkcHabl yriepoja, HX
du3uyeckne W XMMHYECKHE CBOIiCTBa, [elCTBHE Ha IKHBBIE OpPraHHU3MBI,
MOJYYEHHE M NPUMEHEHHE. DKOJOTrHYeCcKHe Ipo0ieMbl, CBA3AHHBLIE C OKCHIOM
yraepoaa (IV), runoresa rnodanbHOrO NOTEIUVIEHWSA KIMMATA, MNapHUKOBBIH
ypdext. YronbHas kucinora u eé colid, ux (pu3MyecKkue M XMMHYECKHE CBOHCTRA,
nonyyeHue W npumeHeHHe. KauecTBeHHas peakuus Ha KapOOHAT-MOHEIL.
Henonb3zoBanue kapboHatoB B ObITY, MEIHUIHHE, MPOMBIILIEHHOCTH H CEILCKOM
X035HCcTBE.

[lepBoHavanbHBIE TOHATHA 00 OpraHUYECKHX BEllecTBaX KaK O COeIHHEHHAX
yriiepoia (MeTaH, 3TaH, 3TUIIeH, alleTHIeH, 3TAHOJ, TTIHLEePHH, YKCYCHAs KUCI0Ta).
[IpupoaHble MCTOYHMKHM YIJIEBOAOPOAOB (Yrodb, NPHPOJAHBIH ra3, He()Th),
NPOAYKTbl MX nepepaboTkn (DeH3HH), MX pojb B ObITY M NPOMBILUIEHHOCTH.
[TonsiTie o OHOMIOrHYECKH BAKHBIX BEIIECTBAX: KHpax, Oenkax, yrueBogax — U HX
poaM B KM3HM  4enoseka. MarepuanbHOe  €IHHCTBO  OPraHMYECKHX M
HEOPraHMYeCKHX COeTHHEHHII.

Kpemuuii, ero ¢u3ndyeckue W XHMHUYECKHE CBOWHCTBA, MOIYYEHHE H
npumenenune. CoeauHennss KpeMHus B npupoje. OOumme npeacrapienus oo
okcuae kpemHusa (IV) u kpemHueroil kucnore. CHIMKATBI, X HCIOIbB30BAHHE B
ObITY, B NPOMBINIIEHHOCTH. BakHelinne CTpOMTENbHbBIE MaTepHalibl: KEpaMHKa,



CTEKJI0, 1eMeHT, OetoH, xenesoberon. [Ipobnembr OezonacHoro Menoab30BaHMA
CTPOMUTENBHBIX MATEPHATIOB B MIOBCEIHEBHOI KH3HN.

Xumuueckuil IKcnepumenm:

M3ydeHHe o0pa3lloB HeOPraHW4eCKHX BEIeCTB, CBONHCTB CONSIHOH KHMCIIOTHI,
MPOBEAEHUE KAYECTBEHHBIX PEAKIMI HA XJIOPHI-HOHBI M HADIIOIEHHE NPU3HAKOB
MX NPOTEeKaHHA, OMBITHI, OTpaxKawmue (U3MUecKHe M XHMHYECKHe CBOIICTBa
raJloreH0OB H WX COEJIUHEHHH (BO3MOXKHO HCIONL30BAHHE BHISOMATEpPHAIIOB),
O3HAKOMJIEHHE ¢ o0pasuaMu  XJIOPHI0B (rajoreHuIoB), O3HAKOMIIEHME ¢
oOpazuamMu cepel W €€  COEIMHEHHAMHM  (BO3MOJKHO  HCIOJIB30BaHHE
BHICOMATEPHAIOR), HabMOIeHHE Mponecca 00YIJIMBAHMSA caxapa 1noji JeHCTBHEM
KOHLIEHTPHPOBAHHOH CEpPHOH  KHUCIOTHI, HW3YYeHHME XHMMHYECKHX CBOICTB
pazdaBiIeHHOI CEPHOI KUCIIOTBI, IPOBEJIEHUE KAYECTBEHHOH peakiMH Ha cyabdar-
HOH W HaOMIOJIeHHe NpH3Haka e€ MPOTEeKaHWd, O3HAKOMIIEHHE ¢ (PU3MYECKHMH
cBoiicTBamMu a3zota, (ocopa W HMX COeIHHEHWH (BO3MOKHO HCIOIB30BAHHE
BHICOMATEPHAIOR), 00pasiamMu a3oTHeX W GochopHeIX yaodpeHuii, nojayueHue,
coOMpaHMe, pacno3HaBaHWE M H3yYEHHE CBOIHCTB aMMmHaka, I[pOBeJeHHe
Ka4eCTBEHHbBIX PEaKUMi HA HOH aMMOHuA U (Qocdar-HOH M M3YHEHHE NPH3HAKOB
MX MPOTEeKaHHsA, B3aUMO/IeliCTBHEe KOHLIEHTPHPOBAHHOH a30THOIT KMCIIOTEI C MEJbI0
(BO3MOMKHO HCIIOIB30BAHHE BUJIEOMATEPHAIIOB), H3yYeHHE MOJIeIeH
KPHCTAIUIMYECKUX pelETOK anmaza, rpadura, (QymnepeHa, O3HAKOMIIEHHE C
npoueccoM aacopOUMH  PACTBOPEHHBIX BeIIECTB AKTHBHPOBAHHBIM VYITIEM H
YCTPOHCTBOM IPOTHBOIa3a, 1ojiydeHue, codupanue, pacro3HaBaHue M H3ydeHHe
CBOICTB YITIEKHCIIOTO ra3a, MpoBeJeHHe KaueCTBEeHHBIX peakuuii Ha kapODoHAT H
CHJIMKAT-HOHBI M M3Y4YEHHE TMPH3HAKOB HMX TMPOTEKAHMsS, O3HAKOMIIEHHE C
OPOAYKLIMEH CHIMKATHOH MPOMBIIIJIEHHOCTH, PEIIEHHE JKCIePHMEHTAIBHBIX
3azad no reme «Baueiimne HeMeTambl 1 UX COeIMHEHH.

MeTaniabl 1 HX COeIHHEeHHS

OO0mias xapakTepUCTHKAa XHMHYECKHX 3JIEMEHTOB — META/LIIOB HA OCHOBAHHH
ux nonoxkenus B Ilepumoanueckol cHcTeme XuMH4eckux s3nemeHto [l H.
Menneneera U crpoeHus atroMoB. CTpoeHue mertamioe. Merannnveckas CBfA3b H
METAIMYECKas  KpUCTa/UMYeckas  pemérka.  DIEKTPOXMMHMYECKMH  psn
HanpsKeHHH MetauioB. DU3MYECKHe W XHMHYECKHe CBoicTBa MeTauioB. O0mue
crocoObl  nonydenus metauios. llowsTne o KOPpO3MHM META/IOB, OCHOBHBIE
crioco0bl 3amUTEl UX OT Koppo3uu. Crnnaeel (CTanb, 4yIyH, JHOPaTIOMHHHIA,
OpoH3a) U UX MPHUMEHEHHE B OBITY H MPOMBIILIEHHOCTH.

Illenounbie MeTamael: noaokenune B [leproauueckoil cucreMe XHMHYECKHX
aemeHToB J|. M. MenneneeBa, cTpoeHHe MX aTOMOB, HAaXOQ:KJIEHHE B IMPHPOJIE.
duznyeckue U XMMHYECKHE CBOMCTBA (HA npuMepe HaTpus W Kaaus). OKCHibl U



HAPOKCHILI  HATPUs M Kanus., [IpuMeHeHMe MEnoYHBIX METALIOB W MX
COeIUHEHHMI.

Iles0ouH03eMeIbHBIE  METAIBI  MarHMi M KaJbLMi: IOJOKEHHE B
[lepuoanueckoil cucreme xumuyeckux snementoB JI. M. Menaeneesa, crpoeHue
MX ATOMOB, HAXOKAEHHE B IpHpojie. DU3HUECKHEe H XHMHYECKHE CBOHCTBA MATrHMs
W Kanbluda. Bawuelmuie coeqMHeHHS Kanblua (OKCHI, THAPOKCHA, COJIH).
/KECcTKOCTE BOJIBI M CIIOCODBI €€ YCTPaHEHHS.

AmoMHHMI: nojokenne B [leproanyeckoii cucTeMe XUMHYECKHX JIEMEHTOR
M. U. MenneneeBa, cTpoeHHE aroma, HaxXOoKAeHHE B mpHpoae. DH3HYecKHe H
XMMHYECKHE CBOHCTBA alIOMUHKA. AMDOTEPHBIE CBOHCTBA OKCHIA M THAPOKCH 1A
ATTHOMHHHS,

Keneso: nonoxenue B [lepuoauyeckoit cucTeMe XMMHUECKHX dieMenTo 1.
M. Menneneera, CTpoeHHE aToma, HaxoxkAeHHe B Mpupoae. DHUIHUECKHE H
XMMHYECKHEe CBOMCTRA #ese3a. OKcHIbL, THAPOKCHABI H conu xene3a (I1) u xenesa
(1IT), ux cocrap, CROHCTRA M MOJIYYEHHE,

Xumuueckuil IKcnepumenm:

O3HAKOMJIeHHE ¢ o00pa3laMu METauIOB W CIUIABOB, MX (HM3HYECKHMH
CBOMCTBAMH, H3VUE€HHE  pPEe3VIbTaTOB  KOPPO3HH  META/LUIOB  (BO3MOKHO
MCIIOJB30BAHHE  BHICOMATEPHAIOR), OCODEHHOCTEH B3aUMOICHCTBHA OKCHMIA
Kalbllid M HaTpHUA C BOAOI (BO3MOMKHO HCIOJIb30BaHHE BHACOMATEPHAIIOB),
MCCIIEJ0OBAHHE CBOHCTB JKECTKOH BOMBI, MpOLIEcCa FOPEHHSA JKejle3a B KHCIIOpOo/e
(BO3MOKHO ~ MCHOJB30BAHWE  BMJICOMATEPHAIOB), NPHU3HAKOB  IPOTEKAHMA
KaueCTBEHHBIX peaklMil Ha MOHBI: MarHus, Kalbl[Md, allOMHHHA, IHHKA, KeJe3a
(11) u senesa (111), mean (11), nadmogenue M onucaHue NMPOLECCOB OKPALLIMBAHMA
IaMeHH MOHAaMH HaTpusA, Kalusd M Kalblud (BO3MOMKHO HMCIOIL30BAHHUE
BHICOMATEPHAIIOR), HCCaen0BaHME aM(POTEPHBIX CBOMCTB IMJIPOKCHIA ATHOMHHHA
¥ THAPOKCHIA LIHHKA, pellleHHe IKCIepHMEHTAIBHBIX 3aaa4 1o TeMme «BaxkHeiime
METAIIJIbI H UX COSIHHEHHAY.

XHMHS H OKPYZKAOIIAA Cpeaa

BemiecTea M maTepHansl B TNOBCEIHEBHOI JKH3HH 4elnoBeka. bezomacHoe
MCIIOJIB30BAHHE BEIIECTE M XMMHUYECKHX peakumii B OwiTy. Ilepsas nomoms npu
XMMHYECKHX 07K0rax H OTPaBICHHIX.

XHMHMYECKOE 3arpsa3HeHMe OKpYKalolel cpeibl (npeaeinbHas AonycrumMas
KOHIIgHTpauusa BemiecTs, Aanee — [IJIK). Pons XuMHH B pellieHHH KOJOTHYECKHX
npodnem.

Xumuueckuil IKcnepumenm:

U3ydeHHe 00pa3lloB MaTepHaloB (CTEKJIO, CIUIABBl METAJUIOB, MOJHMEpPHBIE
MaTEPHAIIBI).

Mexcnpeomemnwie censu



Peanusanms MeKnpeaMeTHBIX CBA3€H NpH M3yYyeHHMH XMMHH B 9 Kiacce
OCYLIECTBIAETCH |epe3 HCMOIb30BAHHE Kak OOIINX eCTEeCTBEHHO-HayUHBIX
MOHATHI, TAK M NOHATHH, ABIAIONIMXCH CHCTEMHBIMH U1 OTIC/BHBIX MPEIMETOBR
€CTEeCTBEHHO--HAYYHOTO ITHKIIA.

OO0umme ecrecTBEHHO-HAYYHBIE TIOHATHA: Hay4HbIH (axT, runoresa, 3aKoH,
TEOpHs, aHaIu3, CHHTE3, KlaccH(UKalHa, MepHOAHYHOCTb, HabmwIeHHe,
IKCIIEPHMEHT, MOJEIHPOBaHHE, H3IMEPEHHE, MOJE/lb, SBJIEHHE, MapHUKOBBIH
MpheKT, TEXHOIOTHA, MATEPHAIIEI.

@du3nka: marepus, aToM, 3JEKTPOH, NPOTOH, HEHTPOH, HOH, HYKIHI,
M30TOIBI, PAJAHOAKTHBHOCTh, MOJEKYIa, IEKTPHUECKUH 3apsi, NPOBOJHHUKH,
MOJTYNPOBOJHHKH, IHIJIEKTPHKH, (IOTOIMEMEHT, BEIIECTBO, Tel0, 00BEM,
arperaTHoe COCTOAHME BEUIECTBA, a3, PaCTBOP, PACTBOPHMOCTh, KPHCTALIIHYECKAs
pemnéTka, CIUIaBbl, (PU3MYECKHE BEJIUYHMHBI, €IHHHIIBI W3MEPEHHA, KOCMHYECKOEe
MPOCTPAHCTBO, TUIAHETHI, 3B€371b1, CoHIIE.

buosorus: ¢orocuuTes, asixanue, Ouocdepa, IKOCHCTEMA, MHUHEPAILHBIE
ya00peHHs, MHKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEILHbIE BEIIECTRA.

['eorpacms: armocdepa, ruapocdepa, MHHEpPaIbl, TOPHLIE OPO/ILI,
MOJIe3HBIE HCKOMIAEMBIE, TOTUTHBO, BOJHBIE PECYPCHI.



IMNJIAHHPYEMBIE PE3YJIbTATbI OCBOEHHA ITPOI'PAMMBI 110
XHUMHHU HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30OBAHMUWA

JJMMHOCTHBIE PE3YJILTATHI

JIMyHOCTHBIE  pe3yabTaThl OCBOSHHMS INPOrpaMMbl  OCHOBHOIO  00wIEro
oOpa3oBaHHsA JOCTHTAKOTCA B Xoj4e 00yYeHHSs XMMHH B €IHHCTBe y4eOHOH u
BOCIHUTATEILHOH JAEATELHOCTH B COOTBETCTBHH € TPAJAHLIHOHHBIMH POCCHHCKHMH
COLMOKYJILTYPHBIMH M JIYXOBHO-HPABCTBEHHLIMH LEHHOCTAMH, NPHHATBIMH B
oOlIecTBe MpaBMIaMH W HOpPMaMHM [OBEJEHHSA H CHOocOOCTBYIOT IIpoleccaM
CaMOIO3HAHHS, CAMOPA3BHTHS M COLMATIN3ALMH 00YYaIOHXCA.

JluuHOCTHBIE ~ pe3ynbTaThel  OTPAkKawT  TOTOBHOCTE  0Oy4aromIHXCA
PYKOBOJCTBOBATLCA  CHCTEMOH  MO3HTHBHBIX  LEHHOCTHBIX  OpPHEHTALMH M
paciIMpeHHe ONbITa JeATeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B UACTH:

1) naTpHOTHYECKOr0 BOCIIHTAHMSL:

[IEHHOCTHOI'O OTHOLLEHHS K OTEUYECTBEHHOMY KYJILTYPHOMY, HCTOPHYECKOMY
M HayvHOMY HAacleJH0, MOHMMAaHHsA 3HA4YeHWUs XHWMHYECKOH HAayKH B JKHM3HH
COBPEMEHHOI0 00IIECTBa, CrOCOOHOCTH BIAJAETh JOCTOBEPHONH HHbOpMalMed o
HNepeoBBIX JOCTHIKEHUAX M OTKPBITHAX MHPOBOH M OTEYECTBEHHOH XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 yCTpoicTBE MHpa H 00111eCTBA;

2) rpaKIaHCKOr0 BOCIIHTAHMS:

NPEACTABICHHA O COLHAILHBIX HOPMAaX M MPAaBH/IaX MEKIHYHOCTHBIX
OTHOLIEHUI B KO/UIEKTHBE, KOMMYHHKATHBHOM KOMIETEHTHOCTH B OOLIECTBEHHO
NnoJe3HoH, y4deDHO-HCCIeqOBAaTENbCKOH, TBOPYECKOM W JpyrHxX  BHOAX
JEATENLHOCTH, T'OTOBHOCTH K Pa3sHOOOpPA3HOH COBMECTHOH JEATENbHOCTH IpH
BBITIONIHEHHH y4eOHEBIX, [I03HABATENBHBIX 3a/1a4, BBIMOIHEHHH XHMHYECKHX
IKCHEPUMEHTOB, CO3/laHHH Y4EOHBIX IPOEKTOB, CTPEMIIEHHS K B3aHMONOHHMAHHIO
M B3aUMONOMOLIM B [Ipolecce 2ToH yueDHOH JeATeNbHOCTH, TOTOBHOCTH
OLIEHUBATL CBOE MMOBEAEHHE M MOCTYNKH CBOMX TOBApHILEH C MO3MILHH
HPAaBCTBEHHBIX H MMPABOBBIX HOPM C YUETOM OCO3HAHMSA MOCIEICTBHII IOCTYIIKOR;

3) HeHHOCTH HAYYHOTO MO3HAHHUA:

MHPOBO33PEHYECKHE TPEJICTABICHHA O BELLECTBE M XHMHMYECKOH peaklliH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BHTHA HAYKH H COCTABIAOIINE
OCHOBY JUJI1 MOHMMAHHA CYUIHOCTH HAYYHOH KapTHHBI MUpa, npejcrasieHus od
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BHTHA MNPHPOILI, B3aMMOCBA3AX YEJIOBEKA C
IPHPOIHOH CPEIOH, O POJIH XMMHH B ITO3HAHHH 3THX 3aKOHOMEPHOCTEH;

MO3HABATE/ILHBIE MOTHBbBI, HANPABIEHHBIE HA [OJYYEHHE HOBLIX 3HAHUH 110
XUMHH, HeoOXoaumsble 118 00bACHEHHs HAOIIaeMBIX IIPOLECCOB W ABJIEHHI,
MO3HABATENBLHOH, MH(QOPMALMOHHOH M YMTATENLCKOH KY/JILTYPbl, B TOM YHCIE
HABBIKOB CAMOCTOATENBHOH padoTel ¢ y4eOHBIMH TEKCTaMH, CHPAaBOYHOMH



JUTEPATYPOH, JIOCTYNHBIMH  TEXHHYECKHMMHM  CPEJICTBAMH  HMH(OPMALMOHHBIX
TEeXHOJIOTHIH;

MHTEpeC K OOY4eHHI0 M 1O3HAHHIO, JH0003HATENLHOCTh, TOTOBHOCTL M
CrIOCOOHOCTH K camMo00pa3oBaHHI0, TMPOEKTHOH W HMCCIeq0BaTelbCKOM
NEATENLHOCTH, K OCO3HAHHOMY BbIOOPY HAINPABICHHOCTH M YPOBHS 0OyueHMs B
JalsHeHIeM;

4) hopMupPOBaAHHSA KYJIbLTYPHLI 310POBbA:

OCO3HAHME LEHHOCTH JKHM3HHM, OTBETCTBEHHOIO OTHOIIEHHA K CBOEMY
3JI0POBBK), YCTAHOBKH Ha 370POBBII 00pa3 KM3HHM, OCO3HAHHE TMOCIEACTBHH H
HETNPHATHE BPEAHBIX NMPUBLIYEK (YoTpedJeHns ajlKorolis, HAPKOTHKOB, KYPEHHs),
HeOoOXOAHUMOCTH COOMIOAeHHsA npaeun  0e30MacHOCTH NpH  o0pallleHHH C
XHMMHYECKHMH BEILIECTBAMH B OBITY M peaibHOM KM3HH;

5) TPYOBOro BOCHIHTAHMSL:

MHTEpeC K MpPakTHYSCKOMY H3yUeHHI0 Mpodeccuii U Tpyaa pa3muyHOro poja,
VBAKECHUE K TPYAY M pesyibTaTaMm TPYIA0BOH IEATENBHOCTH, B TOM YMCIE HA
OCHOBE TMpHMEHEHHs TMpeJAMEeTHBIX 3HAHMI 10 XHMMHH, OCO3HAHHBII BHIOOP
MHAMBHAYATLHOI TPACKTOPUH ITPOJOJIKEHHA 00pa3oBaHms ¢ yu4éToM JIHYHOCTHBIX
MHTEPECOB M CIOCOOHOCTH K XHMHH, 00IIECTBEHHLIX HHTEPECOB H NMOTpedHOCTei,
YCIEIIHOI 1TPo(eCcCHOHANBHON IEATEILHOCTH W PAa3BUTHS HEOOXOIMMBIX YMEHMI,
rOTOBHOCTH /JanTHPOBAThLCA B pod)ecCHOHANBHOM cpefie;

6) IKOJIOrHYEeCKOTr0 BOCTIHTAHHA:

IKOJOMHYECKH lienecoodpasHoe OTHOLIEHHE K NPHPOE KaK HCTOYHHKY
JKHU3HH Ha 3emJie, OCHOBE €€ CYIIeCTBOBAaHHSA, NOHMMAHHUE I[IEHHOCTH 3/I0POBOTO H
DesonacHoro o0pasa SKM3HM, OTBETCTBEHHOE OTHOLIEHHE K CODCTBEHHOMY
hu3MUecKOMY M TICHXMYECKOMY 370POBBIO, OCO3HAHHME IEHHOCTH CcOOII0IeHHs
npaeu1 0€30MacHOI0 NMOBEASHUS TIPH padoTe ¢ BEIIECTBAMM, A TAKAKE B CHTYALIHAX,
VIPOKAKIINX 300POBEI U KH3HHU JOAEI;

CMOCOOHOCTH NMPHUMEHATH 3HAHWA, MOJY4YaeMble MPH HU3YYEHHH XHMHH, I
peleHus 3ajad4, CBA3aHHBIX C OKpY:KarIleil npupoaHoi cpenoi, ANnd MOBBIIICHHA
VPOBHA  9JKOJIOTHYECKOH  KyIbTYpbl, OCO3HaHMA [100ankHOTO  XapakTepa
IKOJIOTHUECKHX TTpod/IeM M NyTeH HX PElIeHMs MOCPEICTBOM METOI0B XMMMH,
IKOJOTHYECKOTO MBIILIEHHA, YMEHHS PYKOBO/JCTBOBATLCA HM B MO3HABATEIbHOII,
KOMMYHHKATHBHOH H COLIMAJILHOH IPAKTHKE.

METAIIPEIMETHBIE PE3YJ/ILTATDI

B coctaBe wmertanpeqMeTHBIX Pe3yAbTATOB BBIACIAIOT 3HAYHUMBIE 114
chopMupoBaHHMa  MMpPOBO33peHMS  0OHIEHAYYHBIE TIOHATHS  (3aKOH, TEOpHA,
MPHHIIAI, TUIOTe3a, (hakT, CHCTEMA, MPOIIECE, IKCIIEPHMEHT U APYroe.), KOTOpkle
MCIIOJB3YIOTCH B ECTECTBEHHO-HAYYHBLIX yueOHBIX MpeaMerax M I03BOJSIOT Ha
OCHOBE 3HaHHiIl M3 ITUX MpeaAMeTOB (opMHpOBaTH MpeACTaBICHHE O IENOCTHOM



HaY4YHOH KapTMHE MHPa, H YHHBEpCaibHble yyeOHble AeiCTBHA (03HABATENIbHBIE,
KOMMYHHKATHBHBIE, PETrYIATHBHEIE), KOTOpele oOecneunBaroT (OpMHUpPOBAHHE
FOTOBHOCTH K CaMOCTOSTENLHOMY IUIAHHPOBAHHMIO M OCYLIECTBIECHMIO Y4eOHOI
NeATeIbHOCTH.

Ilo3znaBaTeILHBIE YHHBEPCAILHBIC YieOHBIE eiiCTBHA

baszosble Jlornyeckue aelcTBun:

YMEHHA HCIIONL30BaTh IMPHEMBI JIOTHYECKOTO MBIIUIEHHA NPH OCBOEHHH
3HAHUWIT: PACKPBIBATL CMBICI XMMHYECKHX TOHATHH (BBUIEATH MX XapaKTepHbIe
NPH3HAKH, YCTAHABIMBATE B3aHMOCBA3bL C JPYTHMH MOHATHAMH), MCIOIB30BATh
MOHATHA 115 O0BACHEHUA OTAENBHBLIX (PAKTOB M ABJIEHHH, BLIOMPATL OCHOBAHHA H
KPHUTEPUH [T KIacCH(PHKAIUH XHMHYECKHX BEIISCTB M XMMHYECKHUX DPeakiHii,
YCTAHABIMBATL NPHYMHHO-C/IEACTBEHHBIE CBA3M MEKIY OObBEKTAMM M3y4YeHHS,
CTPOHUTH JOTHYECKHE pacCykJAeHHs (MHAYKTHBHEIE, JeyKTHBHBIE, 110 AHATIOTHH),
JleNaTh BLIBO/IBI M 3aKIHOYEHHS;

yMEHHME TIPUMEHATHL B MPOLECCE [O3HAHMA NOHATHUA (IIpEJAMETHBIE M
MeTarnpeIMeTHEIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIONb3YEMBIE B XHMHH,
npeodpa3oBLIBATL LIMPOKO NMPHMEHAEMBIE B XUMHU MOJIE/IbHBIE [PEICTABIEHUS —
XMMHYECKHII 3HAK (CHMBOJ SJ€MEHTa), XUMHUeckas (opMynra M ypaBHEHHE
XMMHYECKOH peakuuu — MpH pelieHuH yueOHOo-1o3HaBaTelbHbIX 3a/1a4, ¢ yu4érom
ITUX MOJENBHBIX NpeACTaBIeHUH BBIABIATE U XapaKTEPH30BATh CYLIECTBEHHBIE
IPH3HAKH H3Y4aeMbIX 00BEKTOB — XUMHYECKHX BELIECTB U XMMHYECKHX PEeaKlHii,
BRIABIATE — 00IIME  3aKOHOMEPHOCTH, INPHYMHHO-CJEACTBEHHBIE  CBA3IM M
IPOTHROPEUHS B H3YYaeMBbIX IpoLeccax U ABICHHUIAX.

baszosble neeseoBaTe/IbCKHe 1eHCTBHA:

YMEHHE HCIIOIBL30BaTh IMOCTABIEHHBLIE BONPOCHI B KAYeCTBE HMHCTPYMEHTA
MO3HAHMA, & TAKKE B KAYECTBE OCHOBBI Ui (POPMMpPOBAHMS TI'HIIOTE3BI 110
IPOBEPKE MPABHIIBHOCTH BBICKA3BIBAEMBIX CYKIEHHIA;

npuoOpeTeHHe ONbBITA 0 MIAHHPOBAHHMKD, OPraHMU3alMH W TPOBEICHHIO
YYEeHHYeCKHX SKCIEepPHMEHTOB, yMmeHHe HaOmoaaTte 3a XoJZOM [polecca,
CaMOCTOATENIBHO TMPOTHOZUPOBATH €ro pe3yibTar, GopMyaHpoBaTh 0000IIeHHA H
BBIBOJIbI 110 PE3Y/ILTATAM IPOBEAEHHOIO ONBITA, HCCIEI0BAHUA, COCTABIATE OTUET
0 mpojenaHHol pabore.

Pabdora ¢ nndgopmauneii:

yMEHHE BBIOMpaTh, AHANM3UPOBATE W HMHTEPNPETHPOBATHE HH(OpMaIHIO
pa3NUYHBIX BHAOB H (OpM MpeCTaBlIeHHs, MOIYIaeMyH U3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIONyJApHAs  JUTEpaTypa XWUMHYECKOI0 COJEp/KaHusA, CIpPaBOYHbIE
nocoOus, pecypcel MHTepHeTa), KpHTHYECKH OLIEHMBATh IPOTHBOPEYHBYH) H
HEJIOCTOBEPHYIO HH(OPMALIMIO;



YMEHHME NMPHMEHATH Pa3/IHYHbIE METO/bl M 3alpochl NPH MOMCKE W oTdope
HH(pOpMAITHH W COOTBETCTBYHOIIUX [AAHHBIX, HEOOXOJHMMBIX [UISl BBITIOJTHEHHS
yyeOHBIX M 1103HABATENIbHBIX 331a4 ONpeaeaéHHOro THIa, NpUODpPETEHHE ONbITA B
0o0MacTH HMCMONB30BaHUS  HH()OPMALIMOHHO-KOMMYHHKATHBHBIX — TEXHOJIOTHII,
OBJIAJIEHHE KYJILTYPOH aKTHBHOI'O MCIIONL30BAHHA PA3IMUHBIX TOMCKOBBLIX CHCTEM,
CaMOCTOATENBHO BBIOUPATh ONTHMAIBHYIO (hOPMY TIpe/ICTaBICHHS HHOOPMALIHN H
WILTIOCTPHPOBATh PELIAeMBIE 3aJa4YH  HEeCTOKHBIMM CXEMaMH, JHarpamMMamH,
npyrumu hopMamu rpauKi ¥ MX KOMOMHAIIHAMH;

YMEHHE MCIONb30BATh M aAHAIM3HPOBaTH B mpolecce YyueOHOH W
MCCIIE0BATENBCKON JNEATENBHOCTH HHPOPMALMIO O BIMAHUM TPOMBILUIEHHOCTH,
CENBCKOTO XO34iiCTBA M TPAHCIOPTA HA COCTOSHHE OKPYKAMOLIeH MPHUPOIHOH
Cpe/ibl.

KoMMyHHKAaTHBHBIE YHHBEpCa/ibHbIe yyedHble aeiicTBH:

YMEHHA 3aJaBaThb BONPOCHEl (B XOoAe AHamora M (MIM) AHUCKYCCHH) I10
cymiecTBy  oOcymiaaemoi  Tembl,  (GOpMyIMpoOBaTH  CBOM  IPELIOKEHMA
OTHOCHTENIBHO BBINOJHEHHS NPEII0KeHHOH 3a1a4u;

YMEHHs  MPEICTAB/IATH  MOJYYEHHBLIE — pe3yJbTarbl  [103HABATE/ILHOH
NeATeNbHOCTH B YCTHBIX M [HCBMEHHBIX TEKCTaX; JenaTh Mpe3eHTalHI0
PE3YJILTATOB BBINOJIHEHMS XHMHYECKOIO JKCHEpUMeHTa (J1adopaTopHOro OnbITa,
nabopaTopHOi padOTEI O HCCIIEAOBAHHID CBOICTB BEIIECTB, y4eOHOT0 NMpoeKTa);

yMeHHA Vy4eOHOro COTpYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH
MO3HABATEILHOM M MCCIEIOBATENILCKOH  JEATE/NBHOCTH  TIPH  PELICHHH
BO3HHKAKIIMUX IIpodeM Ha OCHOBE y4€ra OOLIMX HHTEPecOB H COrIacOBaHHA
nosuimnil (00cykaeHus, 00MEH MHEHHAMH, «MO3IOBBIE IITYPMbDY, KOOPIHHALIHA
COBMECTHBIX JeHCTBMil, oOINpeJeleHHe KPHUTEPHEB IO OLIEHKEe KavecTeRa
BBINOJHEHHOMH padoThI M JIpyrue).

PeryasituBnble YHHBepcaibHble YuedHble aelcTBus:

YMEHHE CaMOCTOATENbHO ONpeleNaTh LEeNH AeATeIbHOCTH, IJIaHHPOBAaTh,
OCYLIECTBJIATE, KOHTPOIHPOBATE U MNPH HEOOXOAMMOCTH KOPPEKTHPOBATE CBOKD
NeATelbHOCTh, BRIOUpaTh Hanboee 3heKTHRHEIE crIOCOOB! pelleHHs YIeOHBIX H
MO3HABATENLHBIX 3a/1a4, CAMOCTOATE/NBHO COCTABIIATHL MWIH KOPPEKTHPOBATHL
NpeIOKEHHBIH anropuT™ JAEHCTBHII TPH BBINOJIHEHHH 3aJaHHH C  Y4YETOM
MOJYYEHHS HOBBIX 3HAHMI 00 M3ydaeMblX O0BEKTAX — BELIECTBAX M PEaKiMsXx,
OLIECHHBATL COOTBETCTBHE MOIYYEHHOIO pe3yibTaTa 3asBIEHHOH 1elIH, yMEHHe
MCIIOJIB30BATh H aHATM3UPOBATE KOHTEKCTEL, IPe/IaraéMble B YCIIOBHH 3a1aHHIA.

NPEJMETHBIE PE3YJIbTATBI

B cocraBe mnpeAMETHBIX Pe3ylkTaTOB [0 OCBOEHHK 00s13aTelNbHOTO
COJIEPKAaHMs, YCTAHOBJIEHHOTO JaHHoil ¢enepansioil pabouell nmporpamMmoii,
BBIJE/IAIOT: OCBOCHHBIE O0Y4alOUIMMHCSA HAY4YHBIE 3HAHUSA, YMEHHSA M CIOCOOEI



NEHCTBM, cneuMguyeckue s NpeaMeTHOH  obnactH  «XHMHS», BH/IbI
NeATeNbHOCTH 10 TMOJIYYeHHK  HOBOTO  3HAHHA, €ro HHTepOpeTalH,
npeodpa3zoBaHHIO U IPUMEHEHHIO B PA3/IMYHBIX Y4eOHBIX M HOBBIX CHTYalUsX.

K koHiy oOy4enus B 8 kiacce npeJMeTHEIE Pe3yiIbTaTel HA 0a30BOM YPOBHE

JOJKHBI OTPakaTh C(OOPMHPOBAHHOCTE Y 00YUAIOLMXCA YMEHMI:

e PAacKpBIBATH CMBICI OCHOBHBEIX XHMHYECKHX MOHATHI: aTOM, MOJIEKYIa,
XMMHUYECKHI 371eMeHT, MPOCTOE BEeIIEeCTBO, CIOKHOE BEIIeCTBO, CMECh
(0HOpOHAS M HEOJHOPOHASA), BAIEHTHOCTh, OTHOCHTE/ILHAS aTOMHAA W
MOJIEKYIApHas Macca, KOJIHYeCcTBO BellecTBa, MOJb, MOJSpPHAS Macca,
MaccoBas /10J11 XHMHYECKOr0 2JIEMEHTA B COEJIMHEHHHN, MOJSIPHBII 00BEM,
OKCH/, KHCIIOTa, OCHOBaHHE, CONb, 3MEKTPOOTPHLATENBHOCTh, CTEINEHb
OKHCIIEHHA, XHMHYECKas peakums, KiaccuHKauus peakuuii: peakuuu
COEHHEHHsA, pPeaKIMH pa3N0KEeHHs, pPeaklUHH 3aMelleHHsA, peaklHH
o0MeHa, 9K30- H IHA0TEPMHYECKHE PeakiluH, TeryioBoil 3pdekT peakunu,
SAPO  aTOMA, DJIEKTPOHHBIA C/OH aroMa, aroMHas opOuTaib, pajuyc
aToMa, XMMHYECKas CBf3b, MOJSAPHAA M HENOIAPHAas KOBAJIGHTHAS CBA3b,
HOHHAA CBfA3b, HOH, KATHOH, aHHOH, PACTBOP, MAcCOBas 011 BELLECTBA
(mpolLeHTHas KOHLIEHTPallHa) B pacTBOPE;

¢  W/UIOCTPHPOBATL B3aMMOCBA3b OCHOBHBIX XHMHMYECKHX TIOHATHH H
MPHUMEHATH 3TH MOHATHSA MPH ONHUCAHWH BEIIECTB H UX NIPEBPAIIEHHI;

¢ HCHONB30BATH XHMHYECKYH) CHMBOJHMKY [ CoOCTaBieHHs (opMmyn
BEUIECTB H YPABHEHHH XUMHYECKHX peaKkiii,

e OMNpeleNATh BAIGHTHOCTH ATOMOB 3JIEMEHTOB B OHHAPHBIX COEIHHEHHSX,
CTENEeHb  OKHCIEHMS  JIEMEHTOB B OMHApHBIX  COEAMHEHMSAX,
MPHHA/IEKHOCTE BELIECTB K ONpeaeléHHOMY KiIaccy COeJMHEeHHI Mo
dopmMynam, BHJL XMMMYECKOH CBA3H (KOBaJIEHTHAs M HWOHHAA) B
HEOPraHMYeCKHUX COeTHHEHHSAX;

e packpeiBaTe cmbica [lepuwoguueckoro 3akona JI. M. Menpgeneera:
JIeMOHCTPHPOBATL MOHHMAHHE MEepPUOAMYECKOH 3aBHCHMOCTH CBOICTB
XMMHUYECKHX 3]IEMEHTOB OT HX mnonoxkeHusa B Ilepmoamuueckoil cucreme,
3dKOHOB COXPAaHEHHS MACChl BEIIECTB, IMOCTOAHCTBA COCTABA, ATOMHO--
MOJIEKYIAPHOTO yueHHs, 3aKoHa ABoraapo;

e OIUCLIBATL W Xapaktepuizopatk Tadbaumunywo Qopmy Ilepuoanyeckoil
CHCTEMBI XHMMHYECKHX 0JJIEMEHTOB: pa3NH4aTh MOHATHA «TJIaBHAaA
noarpynna (A-rpynna)» U «mnodouyHas noarpynna (b-rpynna)», Mansie u
DOJIBIIME TEPHOBIL, COOTHOCHTL 0003HAYEHMSA, KOTOpbIE MMEIOTCH B
tabnuue «llepuoanvueckas cucrema xumuyeckux snemedtoB . M.
Menjeneesa» ¢ YMCIOBBIMH  XapaKTEPUCTHKAMM  CTPOEHMA aTOMOB



XHMHYECKHX JIEMEHTOB (COCTAB M 3apsjl sajapa, 00lee Ynucio MEKTPOHOB
H pacrnpejeleHHe HX M0 1eKTPOHHLIM CI0SM);

*  KJACCH(PUIMPOBATL XMMHYECKHE IJIEMEHTBI, HEOPraHWYEeCKHE BEIIECTBA,
XMMHUYECKHE pPeaklUHH (M0 YHCAY M COCTABY YYACTBYHIIMX B pPeaklHH
BEILECTRB, 110 TeroBoMy dhdexTy);

e XapakTepH30BaTh (OMNHCHIBATH) OOIIHE XHMMHYECKHE CBOICTBA BEIIECTB
pPa3MHYHBIX KJIACCOB, MOATBEPAasA OMHCAHHE MPUMEPAMH MOIEKYIAPHBIX
YPaBHEHHH COOTBETCTBYIOLIMX XMMHYECKHX PEaKLHH;

¢ TPOTHO3UPOBATH CBOHCTBA BELIECTB B 3aBUCHMOCTH OT MX KAUECTBEHHOIO
COCTaBd, BO3MOKHOCTH [MPOTEKAHMA XHMHMYECKHX [PEBPALIEHHH B
Pa3MHYHBIX YCIOBHSAX;

¢ BBIYHMCIATHL OTHOCHTEJBHYI) MOJEKY/ISAPHYH) M MOJSPHYK)  MACChl
BEIlIeCTB, MAacCCOBYK JOINK XHMHUYECKOro 7jeMeHTa 1o Qopmyne
COeHHEHHs, MACCOBYIO JIOJI0 BEllleCcTBa B pacTBOpe, NPOBOJIHTE PACUETEI
110 YPAaBHEHHIO XUMHYECKOH PEaKLIMH;

e TPHMEHATH OCHOBHBIE ONEPAIHH MBICITHTEILHOH IeATEeNLHOCTH — aHAIIH3
M CHHTE3, cpaBHeHue, 0000meHHe, CHCTEMATH3AIMIO, KiacCH(HKALIMIO,
BBISIBIICHHE MPUYHHHO--CIEJACTBEHHBIX CBfi3eil — 1/ WM3Y4YeHHs CBOICTB
BELIECTB M XMMHYECKMX pEaKUMH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHHA — HaAOMIOJeHHe, W3MEpPEeHHe, MOJETHPOBAHHE, 3KCIIEPHUMEHT
(peaybHBINH U MBICTIEHHBIH );

e CIENOBATHL  MpaBWUIaM  NOJbL30BAHMA  XMMHYECKOH  NOCYA0H M
nabopaTopHeiM  00OpYJIOBaHMEM, a TakiKe IMpaBUlaM oOpalleHus ¢
BELIECTBAMH B COOTBETCTBHH C MHCTPYKUMAMH 110  BBIITOJIHEHHIO
nabOpaTOPHBIX XMMHYECKHX OIBITOB MO TONYYEeHHH U coDHpaHHIO
razoodpasHeIX BeWECTB (BOAOPOJAA M KHCIOPOJA), NPUIOTOBIEHHIO
pacTBOPOB C OMNpeIe/l€éHHOH MaccOBOM J0/eH pacTBOPEHHOIO BEIIECTBa,
NIaHUPOBATE M NPOBOAMTE  XUMHMYECKHE  JKCIEPUMEHTEl MO
pPAacrO3HABAHHIO PACTBOPOB IIEN04eil U KHCIOT C MOMOUIBEH HHAHKATOPOR
(makmyc, peHondTanenH, METHIIOpAHK U APYTHE).

K konny obydenus B 9 kiacee rnpeiaMeTHbie pe3yibTaThl Ha Da30BOM YPOBHE

JOMKHBI OTpakaTh C(hPOPMHPOBAHHOCTE ¥ 00YHAIOIIMXCA YMEHHI:

¢ PACKPBIBATH CMBIC] OCHOBHBIX XHMHYECKHX [OHATHH: XHMHUYECKHH
IMeMEHT, aTOM, MOIIeKYyJa, HOH, KAaTHOH, aHHOH, MPOCTOE BEeIIecTBO,
CII0JKHOE BENIECTBO, BAJIEHTHOCTh, 3MEKTPOOTPHLATENLHOCTh, CTENEeHb
OKHCJIEHHA, XMMHUYECKas peakiusi, XHMHUYECKas CBA3b, TEILOBOH »{dext
peaklMH, MOIb, MOJNAPHBIII  00BEM,  pacTBOp,  SNEKTPOIUTHI,
HEINEKTPOIUTEI, IEKTPOJUTHYECKAA [AUCCOLHALINA, PEaKLUH HOHHOTO
oOMmeHa, KaTalaM3aTop, XHMMHYECKOE paBHOBecHe, oOpaTHMmble |



HeoOpaTuMble pPeakiMM, OKHCIMTE/IbHO-BOCCTAHOBHTENLHBIE PEAKIIMH,
OKHUCIIHTEb,  BOCCTAHOBHTENIb, OKHCIIEHHE M  BOCCTAHOBIIEHHE,
aNnoTponud, aMmpoTepHOCTb, XMMHYECKAs CBA3L (KOBalEHTHAs, HOHHAs,
MEeTalUIM4ecKas), KpPUCTAJUIMYEeCKas pemeéTka, KOppo3us MeTaloB,
CIUIABBI, CKOPOCTbH XHMMHYECKOH peakiuH, [peaenbHO 10NyCcTHMasn
koHueHtpauus [1JIK Bemectra;

HINIOCTPHPOBATE  B3aHMOCBA3b OCHOBHBIX XHMMHYECKHMX TMOHATHH H
HPHUMEHATH TH MOHATHA [TPH ONHCAHHH BENLIECTB H UX IIPEBPALLECHHI;
HCIONB30BATh XHMHYECKYH) CHMBOIHMKY IS COCTaBIeHHSA (OpMYT
BEUIECTB H YPABHEHHH XUMHYECKHX peaKkiii,

ONpeleNnaTh BAIEHTHOCTh M CTENEHb OKHCIIEHHA XHMHUECKHUX IJIEMEHTOB B
COCMHEHHAX Pa3IMYHOrNO0 COCTaBa, MNPHHALIEKHOCTH BELIECTB K
OMNpeIeIEHHOMY KJIacCy COEIMHEHHH 1o (opmynaM, BHI XHMHYECKOMH
CBA3M (KOBaJIEHTHAas, WOHHAM, MeTalllMveckas) B HEOpraHH4YecKux
COCJIMHEHMX, 3aps/l HOHA 0 XHMHYECKOH (opMylie, XapakTep cpeibl B
BOIHBIX PAacTBOPaX HEOPraHHYECKMX COeIWHEHHil, THII KPHCTALLIHYeCKOil
PEIIETKH KOHKPETHOTO BELLIECTBA;

packpeiBaTe cmbicin Ilepmoanueckoro 3akona JI. M. Menneneera u
JIEMOHCTPHPOBATL €r0 MOHMMAHHE: OIHCBLIBATL W XapaKTepH30BaTh
tabnmuunyw Qopmy Ilepuoauueckoii cHCTEMbI XHMHYECKHX 3JIEMEHTOB!
pa3znuyaTh TOHATHA «riaBHas noarpynna (A-rpymma)» u «nodouHas
noarpynmna (b-rpynna)», mansie v OonblIME NEPHOJIBI, COOTHOCHTH
0003HaueHHsA, KOTOpPblE HMMEKTCS B IepHOAHYecKol Tadnuie, ¢
YUCIOBBIMM  XdPAKTEPHUCTHKAMH  CTPOEHHA  ATOMOB  XHMMHYECKHX
IEMEHTOB (cocTaB M 3apsal  sapa, o0mee YHCIO 2IEKTPOHOB H
pacnpeieneHie  Mx 10 WIEKTPOHHBIM  CJI0AM), 00bACHATL 00LIME
3aKOHOMEPHOCTH B W3MEHEHHH CBOIICTB 3JIEMEHTOB M HMX COEIHHEHHI B
npeaenax MaiabiX MEePHOI0B M TIABHBIX MOATPYIN ¢ YYETOM CTPOSHHS HX
ATOMOB;

KIacCH(pHIIMPOBaTh XUMHYECKHE AJIEMEHThI, HEOPTaHMYECKHE BEIECTBa,
XHMHYECKHE peaklMu (Mo 4MCiIy M COCTABY YYAaCTBYIOUIMX B peaxKiuMH
BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 H3MEHEHUIO CTeNeHeH OKHCIeHHS
XHMHYECKHX JIEMEHTORB);

XapakTepH30BaTh (ONUCHIBATE) OOMIME H cHEUU(pUYECKHE XHMHYECKHE
CBOHCTBa MNPOCTBIX M CIOKHBIX BELIECTB, MOJATBEPKIasd OINHCAHHE
IPUMEPAMH MOJICKYJIAPHBIX M HMOHHBIX YPAaBHEHHH COOTBETCTBYIOUIHX
XHMHUYECKHX PeaKIHii;

COCTABJIATL YPABHEHHA INEKTPOJIMTHYECKOH [MCCOLMALIMM  KHCJIOT,
miesno4eil ¥ coleil, MoJIHbIe H COKPALIEHHEIE YPAaBHEHHS peakiiii HOHHOTO



oOMeHa, ypaBHEHMA peaxkuMil, NOATBEPAJIAIONIMX  CYIIECTBOBAHHE
TeHEeTHYECKOH CBA3H MEMIY BEUIECTBAMH Pa3IHYHBIX KJIACCOB;
PACKPBIBATE  CYIIHOCTh  OKHCIMTE/IBLHO-BOCCTAHOBHUTEIBHBIX — peaKuMii
MOCPEICTBOM COCTABJICHHS IMEKTPOHHOTO DajlaHca 3THX peaKlnii;
NPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HX CTPOEHHS,
BO3MOJKHOCTH TIPOTEKaHHS XMMHYECKHX MpPEBpalICeHHH B pPa3IHYHBIX
VCITOBHSIX;

BBIYMCIIATE  OTHOCHTEJNLHYI) MOJEKYJSAPHYIO W MOJSIPHYK) — MAaccChl
BEIIECTB, MACCOBYIO [IOJIF0 XHMHYECKOTO 3JeMeHTa 1o Qopmyle
COEIMHEHMS, MACCOBYIO JIOJIK0 BELIECTBA B PACTBOPE, NPOBOJIHTL PACHEThI
M0 YPaBHEHHIO XHMHUYECKOH peakiiuu;

coOioaars  mpaBWlia  NOJB30BAHMA — XHMMYECKOH  nocyaod |
nabopaTopHbIM  000pYAOBAaHMEM, a TAaKXKe TNpaBuia oOpalleHHs c
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHSMH TI0 BBIMOTHEHHIO
1adopaToOpHbIX  XMMHYECKHX OIBITOB 10 [OJYYEHHIO W CODMpaHuio
ra3o000pa3HBIX BELISCTB (AMMHAKA W YIJIEKHCIIOTO ra3a);

NPOBOJAMTL  PEaKLMH,  [OJATBEPKAAIONIME  KAYECTBEHHBIH  COCTaB
pa3UYHBIX BEIIECTB: PACMO3HABATEL OMBITHBIM MYTEM XIOPHI-, OpOMU-,
Hoaui-, kKapbowar-, docdar-, cuiaMkar-, cyib(ar-, TrHIPOKCH-HOHBI,
KaTHOHBI aMMOHHS W HOHBI H3YyYEHHBIX METAIIOB, MPHCYTCTBYIOIINE B
BOJIHBIX PACTBOPAaX HEOPraHUYECKHX BEILECTR;

NPUMEHATHL OCHOBHBIE ONEPALMH MBICIHTENLHOH JEATENBHOCTH — aHAIN3
H CHHTE3, cpaBHeHHe, o0000IIeHHe, CHCTEMATH3AlHI0, BBIABICHHUE
NPUYHUHHO-CIIECTBEHHBIX CBA3CH — U1 M3Y4YEHHs CBOMCTB BELIECTB M
XHUMHYECKHX peaklHi, eCTeCTBEHHO-Hay4YHbIE METO/bl TO3HAHHA —
Hab/I0/IeHHe, M3MEPEHHE, MOJIE/IMPOBAHHE, IKCIEPUMEHT (peabHbli M
MBICIIEHHBIH ).



TEMATHYECKOE ILTAHHPOBAHHE

8 KJIACC
KoauuecTBo 4acoB
Noe Haumenosanme pasae/1os n
KonTpoabnbie
wn TeM NPOTrpaMMb Beero
padoTs

Paszaea 1. [leppomasanbibie XAMHYECKHE TOHATHS

XHMHA — BayHads 001acTh

(1 eCTECTBOIHAHHA H 5
' MPAKTHYECKOH IeATeIBHOCTH i

4EIOBCKA
L2 BemecTsa u XxMMHYECKHE 15 I
' PEAKIHH
Hrore no pasaeny 20

Pazpen 2, Bazmnedmme npeicTaBHTe/IH HEOPraHHYECKHX BELIECTH

Bosayx. Kucnopoa. Houarne

2.1 _ 0
0 oKcHAax
13 Bonopon.[lonsTie o knenorax g
. H COTAX
Bona. Pacteropsl. [Tonatne ob
23 A P 5 l

OCHOBAHHAX

2.4 (CHOBHBIE KJTACCHI 1 1
. HECOPraHHMCCKHR COCTHHCHHIT

Hroro no pazaeny 30

[pakTHuecKkue

I

DaexTponnbie (wndposnie)
00pa3oBaTelLHEBIE PECYPCEI

Eubnunorera HOK
https://m.edsoo. /74183 7¢

bBubnuoreka HOK
hitps://m.edsoo.ru/7T{4 183 7c

bBubnnoteka HOK
https://m.edsoo. /74 183 7¢

bubnunorera HOK
https//m.edsoo.ru/ T4 183 7¢

Bubmnotera HOK
htps:/fm.edsoo.ru/ T4 1837c

butnuotera [HOK
https://m.edsoo.ru/ T4 183 7c

Pazaen 3. leproguueckuii 3axon 1 Ilepuoanyeckan cucremMa XuMH4ecKuX dwieMenTos . H. Menaeneesa. CTpoenue aToMOB,

XuMHYecKkas cBA3EL. DKHCIHTENLHO-BOCCTAHOBHTENLHEIE peakiHH



[leproanueckHii 3aKoH M
[leproamyeckan cHeTenMa
xumMHuecKHx aremenTor . H,
Mennene-esa. CTpoeHHe aToMa

3.1

KUMHYCCKAA CBAE.
3.2 OKHCITHTENRHO-
BOCCTAHOBHTENLHLIE PEaKIIii

Hroro no pasaeny

Peaeperoe ppeMa

OBIIEE KOJIMYECTBO YACOB [10
[MPOI'PAMME

15

68

bubnuotera LHOK
https://m.edsoo.ru/ 74183 7¢

Budnuotera HOK
hitps://m.edsoo.ru/ 74183 7c

bubnunorera HOK
https://m.edsoo.ruw/ T4 183 7¢

butnuotera [HOK
hitps:/‘m.edsoo. /T4 1837




9 KJIACC

Ko/IH4ecTBD 4ACOB

HanmenoBanne Paszaciios H TeM

Ne i/
NpOrpAMMEI Beero

Paszaen 1. Bemecrso m XHMHMECKHE PeaKMH

[TorTOpeHHE W YTIVONEHHE 3HAHAI

1 OCHOBHBIX Pa31enoB Kypca 8 Kaacca >
L3 DCHQB}!‘HE FJAKOHOMEPHOCTH XHMHYECKHX 4
pearuHii
i3 DNEKTPONHTHYECKAA AHCCOLHALIHA, 2
' XHMHYECKHE PEaKilii B PACTROPAX
Hroro no pazneny 17
Paznen 2. HeMera/lllkl H HX COeIHHEHHRA
21 O0mas xapakTepHCTHKA XHMHYECKHX 4
' wemeHToB VIIA-rpynnsr. anorens
O0mas xapaKTepHCTHKA XHMHYECKHX
2.2 weMeHToB VIA-rpynne. Cepa 1 eé 6
COCIHHCHHA
O0man XapaKTePHCTHKA XHMHYCCKHX
2.3 aneMedTor VA-rpynnel. Azor, pocdop 1 HX 7

COCOHHCHHA

O0man XapaKTCPHCTHKA XHMHYCCKHX
2.4 weMeHToB IV A-rpynne. Yrnepoa n 8
KPEMEHHIT H HX COCTHHCHHA

Hroro no pazaeny 25

Konrpoanueie
padoTeI

[pakTHYeCKHE
padoTsl

DIIEKTPOHHBIE
(undposnie)
ofpaszoBaTeabHbIe

pecypesl

butnuorera [HOK
https://m.edsoo.ru/7H4 1a636

Bubnnoreka LHHOK
hitps://m.edsoo. /74 1a636

Bubmnorera LHOK
https://m.edsoo.ru/7t41a636

Bubnuoreka HOK
hitps://m.edsoo.ru/7Ti4 1a636

Butnuorera [HOK
https://m.edsoo.ru/ 714 1a636

Bubnuoreka [HOK
htips://m.edsoo.ru/7T{4 1a636

budmorerka LHOK
https:/m.edsoo. /74 1a636




Pazaen 3. Meranabl H HX COeNMHEHAA

3.1 OdmHe ceolicTBa METAILIOR

32 BaxHeiimme MeTa/uibl H X COeIHHCHANA

Hroro no pasaeny

Paznen 4. XumMun M oKpyRawmas cpeia

4.1 BemmecTra M MaTepHaibl B JKHIHH UeJOBEKA
Hroro no pazaeny
Pezeperoe ppeMa

OBIIEE KOJIHYECTBO YACOB 11O ITPOI'PAMME

16

20

68

butnuorerka HOK
hitps://m.edsoo. /T4 1a636

Bubmnorera LHOK
https://m.edsoo. /74 1a636

butnuorera [HOK
https://m.edsoo.ru/7TH4 1a636

bBudnuoreka LHHOK
hitps://m.edsoo. u/7TH41a636







INOYPOUYHOE INTAHHPOBAHHE
8 KJIACC

Tema ypoka

[Tpeamet xuMun. Polib XHMHH B KW3IHH
4yenoBeKa. 1ea v BelecTsa

[TonsTHEe O METOIAX MMOIHAHHA B XHMEHHK

[TpakTHHeckasn pabota Ne | «[Ipapuna
padoTkl B 1ADOPATOPHH H IPHEMEI
o0patuenus ¢ 1adopaTopHBIM
0DOPYAOBAHHEM»

Yucreie Bemectsa 1 emecH. Crocobn
pazaeneHns cMecen

[TpaxTHueckan pabora Noe 2
«Paspenende cymeced (Ha npHMepe
OUYHCTKH TOBAPCHHOH COMIH)»

ATOMBI H MOJTE KYJIEL

HPDCTIJIE-' H CIIOMKHBIC BEIIICCTREA

XHUMHUCCKHE 3MCMEHTB. 3HAKH
(CHMBOJIBI) XHMHYECKHX JIEMEHTOB

ATOMHO-MOJEKYIAPHOE YUEHHE

KonuuecTBo yacos

Becero

Konrpoibibie
padoTLl

IpaKkTHYecKHe
paboTel

JaTa

H3Y4YeHHA

FIeKTpoHNLIe
uuppossie
obpalopaTeILHbIe

pecypesl

Butnuorexa [[OK
hitps:/m.edsoo.u/fi0d2 10c

bubnmuorexa LHOK
https:/m.edsoow/TH)d227¢

BubGnuorexa [HOK
https: /m.edsoo, /02 Ide

butmuorera [HOK
https://m.edsoo.rw/ fHd 2 6ca

BuGnuorexa [TOK
hitps://m.edsoo.rw/ THd2 8¢l

buGnuorexa [TOK
https://m.edsoo.rw/fHdd2abc

buGnuorexa [{OK
https://m.edsoo.w/fHidd2a6e

BbuGnuorexa [IOK
https: /m.edsoo,mu/ T0d2be8

bubGnuorera [TOK
https:/m.edsoo.rw/ fHd 2450




10

18

20

21

3aK0H NOCTOAHCTRA COCTABA BEIIECTR.
Xumuveckad opmyna. BaneHTHOCTD
ATOMOB XHMHUYECKHX JJIEMEHTOR
OTHOCHTENEHAA ATOMHAA Macca.
OTHOCHTENBEHAS MOEKYIAPHAS MACCa

MaccoBas 1018 XHMHYECKOTO 3IeMEHTA
B COCIITMHCHHH

KonuuecTeo BelectTea. Monk.
MonmspHasa Macca

MHINYECKHE 1 XHMHYMECKHE SBICHHA.
XHMHUecKasn PEAKLIHA

[Tpu3HAKH H YCIOBHA NPOTCKAHHA
XUMHUYECKHX Peakiyii

3aKoH COXPAHEHHA MACCH] BEIIECTE,
XHMHUECKHE YPaBHEHHA

BrluHciends KOJIHYeCTBa, MACChI
BELLICCTRA 110 YPABHCHHAM XHMHHMECKHX
peakuHii

Kaaccrukanmms xpMuueCcKHX peakimni
(CoenuHEeHHA, PAMIOKEHHA, 3aMEIeHNs,
obmMena)

M. B. JlomoHOCOB ~— Y4EHBIH-
apnmkioneauct. OdobeHue
CHCTCMATH3IALHA 3HAHHI

Kontponsnas paGora Nel mo Teme
«BenecTra H XHMHISCKHE PEaRIIHH

Boanyx — ¢meck rasoe. Coctan
BO3AYXa. KHCIOpo1 — 2JeMenT u

bubnuorera LHOK
https://m.edsoo.r/fidd2eae

butmuorexa HOK
https:/im.edsoo. i/ TMd323¢

bubmuorexa [HOK
htips:/m.edsoo.u/TTd3 50¢

bubnmuorexka [HOK
https://m.edsoo.m/fiHd 5230
BubGnuorexa [HOK
https:/m.edsoo. /' fH0d3 7{a

bubGnuorexa [HOK
hitps://m.edsoorw TTd3ial6

E-}{l::nn OTeKa L['Cll{

butmuorera [HOK
https:/im.edsoo. i/ TDdS TOR

Butnuorexa [[OK
https:/m.edsco./fiDd 3 {34

bubnuorexa LHOK
https:/im.edsoo. i/ T0d40cd

Bubnuoreka [LOK
https://m.edsoo.u/fidd4290

buGnuorexa [HOK
hitps://m.edsoo.rw/ Tid448e




22

23

24

25

26

27

28

29

30

31

MpOCTOC BEIICCTRO. 300

Mu3HYeCKHe W XHMHYSCKHE CROMCTBA
KHCIIOPO/Ia (PeakiiiKl OKHCIeHH,
ropenue). [ouarie o6 okeHaax

CrnocoOr nonyueHHa KHCI0poIa B
NaBOPaTOPHH | NPOMBIILIEHHOCTH.
[Tpumenenne KHCnopoIa

Tennoeoii apdekT XuMHdecKoi

PCaklHmM, MOHATHE O TCPMOXHMHEYCCKOM

VPABHEHHH, K30~ H SH0TEPMHUECKHX
peaKkiHax

Tonaugo (HedTh, yrons U MeTaH).
JarpasHeHHE BO3AYXA, CTIOCODRI €10
NpeaoTBPaIeHHA

[TpakTH4yeckas padboTta Ne 3 o teme
allonyuenne H cobupanne KHCIOPO/IA,
H3y4eHHe ero CBoiicTBY

Bogopon — 3neMeHT H npocToe
penrectro. Haxomaenne B npupone
DuingecKne ¥ XUMHYCCKHE CBOICTRA
pogopona. IlpuMenenne Bogopoaa

[ToHsTHE O KHCIIOTAX M COMNAX

CrnocoOsl NOIYYEHHA BOAOPOIA B
naboparopHH

[TpaxTHueckas paboTta No 4 o Teme

«llomyyaeHne W codnpaHHe BOIOpoIA,
M3Y4YEHHE €ro CBOHCTBY

bubnuorexa [HOK
htips://m.edsoo.rw/ TDd4614

buGnuorexa [IOK
https://m.edsoo.nu/THd497a

bubGmuorera [HOK
hitps://'m.edsoo.ru/ T0d4790

butmuorera [HOK
https://m.edsoo.rw/ filddeda

BuGnuoreka [IOK
https: /m.edsoor/TDd4ac2

bubmuorexa [HOK
htips://m.edsoo.w/fT0d4dd0
butnuoreka [IOK
https://m.edsoo.ru/ fidd4dd0
bubGmuorera [HOK
https:/m.edsoouw/fHdd50d2

buGnuorexa [{OK
https:/m.edsoo.ru/ fDd4dd0

bubnuorexa [HOK
https://m.edsoo.r/ THd4 {42




32

i3

34

35

36

37

38

39

40

41

42

Mousptbiii 00BEM Ta3zoB. 3akoH
Aroragpo

Breradcnenna 00bpEMa, KOITHYLCTBA
BEIL[ECTBA Ia3a Mo ero H3BEeCTHOMY
KOJIHYECTRY BEIIECTRA HITH 00BEMY

Brraucnenns 00REMOR TA30R MO
YPABHEHHIO PEAKIIHH Hd OCHOBE 3aKOHA
OOBEMHBIX OTHOLIGHHH TA30B
MHUIHYCCKHE B XHMHYECKHE CBOICTBA
BO/ILI

Coctae ocnopanuil. [lonsatue ob
HHIHKATOPax

Boja kak pacTsopHTens. Hackitennsie
M HEHACKIICHHBIE pacTBOpLL. Maccosas
JOJA BELWIECTBA B PacTBOPE

[TpaxTi4eckas pabora Ne 5 mo teme
«[lpHroToBneHne pacTBOPOE ¢
OnpeenéHHoH MAcCoBOH NONei
PacTBOPEHHOIO BELIECTBAY
Koutponsnas paGora Ne2 no reme
oKucnopoa. Bogopoa. Boaga»
Oxemapl: cocTas, KraccHprKamms,
HOMEHKIaTYpa

[Tonyuenue H XHMHYCCKHE CBOHCTBA
KHCIIOTHLIX, OCHOBHLIX H ampoTepHbIx
OKCHJIIOB

OCHOBaHHA: COCTAB, KIacCHpHKaImg,
HOMEHEKIaTYpa

BubGnuorexa [TOK
https:/m.edsoou/fidd542¢

buGnuorexa [IOK
hitps:/m.edsoo,u/ TTd 5 5a0

butmuorera [HOK
https://m.edsoo./ THd 5 TOE

bubGmuorera [HOK
hitps:/'m.edsoo.rw/ A58 7a

bubnuorexa [HOK
https://m.edsoo.ny/TDd $9e2

bubnuorexa LHOK
htps: /. edsoo, i/ f0d Shd ()

bubnuorexa [HOK
https://m.edsoo.r/Ti0d Seba

butnuoreka [IOK
https://m.edsooru/fiddo342

buGnuorexa [TOK
https:/m.edsoo.u/fild664de

ButGnuoreka [IOK
hitps:/m.edsoo,/ fDd66d4e

butGnuorexa [IOK
htips:/m.edsoo.u/fT0d6 Tea




43

44

45

46

47

48

49

50

51

52

53

[TonyueHne ¥ XHMHUECKHE CBOHCTRA
OCHOBaHHH

KucnoTer: cocTas, KnacCHOHKALIHA,
HOMEHKIATYpa

[Monyuenne 1 XHMHUSCKHE CBOHCTBA
KHCIIOT

Conu (cpeguue): HOMEHKIATYPA,
crnocodk! MONYy4eHHA, XHMIHECKHE
CBOHCTEA

[TpaxTHueckas pabora Ne 6. Pemenne
SKCTIEPHMEHTATBHBIX 34141 M0 TeMe
«CHOBHBIE KITACCH HEOPTAHHYECKHX
COETHHEHHIT»

leHeTHYECKAS CBHA3L MOHAY KITacCamMH
HCOPraHH49ICcCKHX CGEI[HHEHI‘IH

OO00DIIEHME W CHCTEMATH3ALIHA 3HAHHI

Koutponenas padorta No3 mo reme
"OCHOBHEIE KIACCh] HEOPTaHHYECKHX
coeqHHeHHH"

[Teperic nonbITEH KiaccHpuKammm
KHMHYECKHX 2 TeMeHTOR, [loHATHE 0
IPYINAX CXOIHBIX ANeMEeHTOR
[Tepuoanueckuii 3aKoH H
[TepHoan4yeckas CHCTEMA XHMHYECKHX
anemenToR J1. H. Mennencera

[Tepnoss1, rPYImk], MOATPYTIITH

BubGnuorexa [TOK
https:/m.edsoo. /' fidd6 Tea

bubGmuorera [HOK
hitps:/m.edsoo.rw/ TDdfee2
bubnuorexa LHOK
https:/m.edsoo.r/ fildfee2

bubnuorexa LHHOK
https:/in.edsoo.iw/00ad9474

bubnuorexa [HOK

https:/m.edsoo.m/00ad9b7e

butnuoreka [IOK
https:/m.edsooru0lad9as0
bubGmuorera [HOK
https:/m.edsoo.w/00adY%ch2

BuGnuorexa [TOK
hitps:/'m.edsoo.rw00ad9ela

bubmuorexa [HOK
hitps:/m.edsoo.ru/00ad9(Ta

BuGnuorexa [TOK
hitps:/m.edsoo.rw0ladas2c

buGmuorera [[OK
https:/in.edsoorw00adas2ce




54

55

56

57

58

39

60

61

02

63

64

65

Ctpoenne atoMos, CocTar aTOMHBIX
anep. Mzotonm

CTpocHHE YIEKTPOHHLIX 000I04EK
aroMoB diementos [epuoguueckoil
crcreme! J1. H. Meungenecea
XapakTepucTHKa XHMHUSCKOTO
AMEMEHTA 110 €0 MOJOKEHHIO B
[Tepmoamieckoit cucreme 1, M.
Meunneneera

Jnauenue [MepHoHueckoro 3akona 1
PAIBATHA HAVKH W TIpakTHEH. J1. H.
Mennenees — yaéHblii, negaror H
rpakIaHuH

3J1€KT]J‘DDT]JHHEITEHI>HDCTI:- dTOMOB
XHMHYECKHX 3MTCMCHTOR

Honnas xHMHYCCKAA CBATE

KopanenTHas n OJIAPHAN XHMHYCCKAA
CBA3DL

KopanenTHas He NOJIApHAd KSHMHYCCKaA
CBA3L

CTeneH: OKHCIEHHA

OKHCIHTENBHO-BOCCTAHOBHTETEHBIE
pPCaKiHH

OkucanTen 4 BOCCTAHOBHTEH

Kontponsnas pabora Ned no reme

BubGnuorexa [TOK
https://m.edsoo.ru/00ada342

buGnuorexa [IOK
hitps:/m.edsoo,u/(0adagbe

ButGnuorexa [[OK
https://m.edsoo.r/00ada824

bubnmuorexa [HOK
https:/m.edsoo./00ada%6¢

bubnuorexa [HOK
https://m.edsoo.n/00adaab

buGnuoreka [[OK
https:/m.edsoo. rw00adac3d

buGnuorexa [IOK
htips:/m.edsoo.u/(adaab®

bubtnuoreka [IOK
https:/in.edsoo.iw0adaak?

bubnuorexa [HOK

hitps://m.edsoo.rw/00adac? 8

bubmuorexa [HOK
hitps://m.edsoo.ru/00adb076

BubGnuoreka [TOK
hitps://m.edsoo.rw/00adb076

bubnuorexa [HOK



«CTpoerne aToMa, XHMHYECKaAS CEBAIBR

Pesepraiiiil ypox, Obo0meHe

66 CHCTEMATH3ALMA 3HAHHH

67 Peseprupiii ypox. Obobmenne u
CHCTEMATHIALHA 3HAHHH

68 Peseppueiii ypox. Oboduienne 1

CHCTEMATHIAIMA 3HAHHE

OBLIEE KOJIMYECTBO HACOB [10
IMPOTPAMME

68

https://m.edsoo.m/00adb486
Butnuorexa [[OK
https:/m.edsoo.n/N0adb3 3¢

BubGnuoreka [TOK
https://m.edsoo.r/00ad9ch2

BuGnuorexa [TOK
hitps://m.edsoo.rw THd6 16




9 KJIACC

Noe

n/n

KoJimaecTBRO MACOB

Tema ypoka Konrpoabnbie
Beero
padoTsI

[leprHoaHYecKHil 3aK0H.
nEpH{),JII-I'-IECKﬂJI CHCTCMA
XHMHYeCKHX aremedTor M. H.
Mengeneepa

3aKOHOMEPHOCTH B H3MEHEHHH

CBOHCTB XHMHYCCKHX ATEMCHTOB 1
MEPREIX TPEX TIEPHOIOR
Knaccudmkanus 1 HoMeHKIATYpa
HECOPraHHYECKHX BELICCTR

Buae xpmMuueckoi CBATH M THITHI
KPHCTATTHYECKHX PEImEéToK

Kontponenas padota Nel mo teme
allopropenne u yrnydieHne 3HaHi | l
OCHOBHBIX pazJiellOoB Kypca 8 knaccan

Knaccnpukauns XxHMHYSCKHX
peaKiHii mo paziiiHLIM MPHIHAKAM
[TousTHE O CKOPOCTH XHMHYECKOH
peakuu. TToHsTHE O TOMOTEHHEIX H |
reTeporeHHLIX pPeaKiidix

[TorsTHE O XHMHYECKOM PABHOBECHH.

DarTOpE], BIHAOMINAEG HA CKOPOCTE 1
XHMHUECKOH PEaKIIHH H [TOI0KEHHE

IpakTHYecKHe
padoTsI

Hara

H3IVUCHHA

ICKTPOHHBIE
undposnie
obpazopaTebHBIC
pecypesi

bubmuorexa LHOK
https:/im.edsoo. iy00adb39e

bubnuorexa [HOK
https:/'m.edsoo.r/00adb6ba

bubnuorexa LHOK
https:/im.edsoo. i00adbTe2

butmuorera [HOK
https://m.edsoo.r/00adbact

bubnnorexa [HOK
https://m.edsoo.nu00adbeb0

bubtnuoreka [IOK
https://in.edsoo rw00adbePa

bubnuorera [HOK
htips://m.edsoo.ru/00adc?28c




10

16

17

19

XHMHYCCKOIO PABHOBECHS
OKHCIUTENBHO-BOCCTAHOBUTENTBHEIE
PeaKIHH

Teopus ANeKTPONTHTHYMECKOH
auccounaunH, CuabHeie n cradpe
ATEKTPOIHTHE

Hounnele ypaBHCHHSA peakUHii

XHMHYECKHE CBOHCTBA KHCIOT H
OCHOBAHHH B CBETE NPEIACTABICHHH
00 HNeKTPONHTHYECKOI IHCCOIMAIIHH
XNHMHUYECCKHE CROMCTRA CoNei B cBeTe
npeacrasieHHii oo
WIEKTPOIHTHHECKOH JTHCCOLHALIHH

[lonsTHE O rHIPONH3E coneil

Ofobmente H CUCTEMATHIALIHA
IHAHWI

[TpakTiueckan pabota Ne 1.
«Pemenne IKcnepUMEHTAIBHBIX
3a0aun»

Konrponsnas pabora Ne2 no reme
«INEKTPONTHTHYECKAA THCCOLIHALLI.
XHMHUYECKHE PEAKITHH B PACTBOPAX »
OO611as xapakTepucTHKa raloreHoB.
XHUMHUYECKHE CBOWCTBA HA [IPUMEPE
XJiopa

Xnoposogopoa. ConsiHas KUCIIOTa,

Butnuorexa [[OK
hitps:/m.edsoo u/00adcade

bubnuorexa LHOK
htips:/m.edsoo./00aded6s

bubnuoreka [HOK
https:/m.edsoo.rw/00add44 8

bubmuorexa [HOK
https://m.edsoo.r/00add5d8

BuGnuorexa [TOK
hitps://m.edsoo.ruw/00add8k2

buGmuorexa [[OK
https:/fin.edsoo. i/ 00add9d4
bubnuorexa LHOK
https:/m.edsoo.rm/00addd1 2

butmuorera [HOK
hitps:/im.edsoo. rw/00addbia

BubGnuorexa [HOK
https:/m.edsoo./00addecl)

butmuorera [HOK
htps:/im.edsoo. rw/00addlie2

bubGmuorera [HOK



20

21

22

23

24

25

26

27

28

XUMHUYECKHE CBONCTBA, MOJIYYEHHE,
TIPUMEHEHHE

[TpaxkTr4eckan pabota Ne 2 o Teme
«llonyyenne coNAHON KHCIOTEL,
H3yueHHe €€ CBONCTBY

Briancaenus no YPABHCHHAM
KHMHYCCKHX [IICEKILI-IIL"], CCJIH OJIHH M3
PearcHTOB JaH B H30BITKES

O0maa XxapakTepHCTHKA JIEMEHTOB
VIA-rpynne

AnnoTponHeie MOAHOHKALIHH CEPHI.
Haxosenne cepbl W €€ coeTHHEHHH
B IIPHPOJIE. XHMHYECKHE CBOHCTRA
Cepel

CepoBoaopos, CTPOCHHE,
(pU3HYECKHE B XHMHUYECKHE CBOHCTBA
Oxcnapl cepel. CepHas KHCI0Ta,
(pr3HYEeCKHE W XMMHYECKHE CROMCTRE,
MPHMEHEHHE

XHMHUYCCKHE PCAKIIMH, NCHAIIIC B
OCHOBE NPOMBILLIEHHOI0 crnocoda
NOMYUEHHH CePHOTl KHCIIOTEL.
XHMHYECKOE 3arPAIHeHHE
OKPYKAIOMEH cpeibl COeIHHEHHAMA
cepsl

Beiuncienne MaccoBoH T07IH BEIX0AA
MPOIYKTA PeaKiHi

Obman XAPAKTCPHCTHRA MIEMEHTOR

https:/m.edsoo./00ade 1 04

buGnuorexa [IOK
hitps:/m.edsoo,m/00ade 348

butmuorera [HOK
https://m.edsoo.rw0laded 88

bubGmuorera [HOK

hitps:/'m.edsoo.rw00adetda

bubmuorexa [HOK
hitps://m.edsoo.ru/0adebda

BuGnuorexa [TOK
hitps://m.edsoo.rw00adeR02

buGnuorexa [[OK
htips:/m.edsoo.u/(adea? 8

bubmuorexa LHOK
https:/im.edsoo. rw00adecia

bubnuorexa [HOK

https://m.edsoo.r/00adecka

bubnuoreka [HOK



29

30

31

32

33

34

35

36

VA-rpynme1. A30T, pacnpocTpaHecHre
B IPHPOIE, PHIHIECKHE H
KHMHYECKHE CROMCTBRA

AMMHAK, ero (pU3HYECKHE H
XHMHYeCKHEe CBOHCTBA, MONYHEHHE H
MPHMEHEHHE

[TpaxkTrueckas pabota Ne 3 no Teme
«llomyueHne aMMHaKa, H3YUICHHE €TI0
CBOHCTRE»

Asotnas kuenota, e€ (HIHYECKHE W
XHMHUYECKHE CROIICTBA

Henons30BaHHE HETPATOR W cOJei
AMMOHHA B KAYECTRE MHHEPAIBHBIX
yaoOpeHHH. XHMHYECKoe
3ATPAHEHHE OKPYHRAKIIEH CPeihI
COETHHEHHAMH 430Ta

Dochop. Okeun Gocdopa (V) |
thocthopuan kucnota, PH3IHYECKHE H
XHUMHUYECKHE CBOHCTBA, NOJTYUeHHE

Henoapzoeanne pocharor B
KayecTRe MHHEPATBHBIX VI0OpeHHI.
JarpasHeHNE DPHPOIHOH CPEabl
thocthaTanmu

Yrnepon, pacnpocTpaHeHHe B
npHpoe, PHU3HIECKHE H XUMHIECKHE
CBOHCTRA

Oxcuawl yraepona, ux gpusnieckue U
XHMHYECKHE CROHCTBRA.

https:/m.edsoo./(0adecat

bubtnuoreka [IOK
https:/in.edsoo mw00adiDo4

bubnuorera [HOK
htips:/m.edsoo.ru/00ad{] &0

buGmuorera HOK
https:/im.edsoo. r00adf3 06

bubnuorera [HOK
https:/m.edsoo./00ad S 18

buGnuorexa [[OK
https://m.edsoo. rw/00adBEa

bubmuorexa [HOK
https://m.edsoo.r/00ad{c 20

BubGnuorexa [HOK
https:/‘m.edsoo/00adfd %

bubmuorexa [HOK
htips://m.edsoo.u/00adfebe




37

3R

39

40

41

42

43

44

DKOMOTHYECKHE MPoOIeMBl,
CBA3AHHBEIE ¢ OKCHAOM yraepoaa (IV)

Y1ronsHad KHcioTa 1 €€ comu

[TpaxkTiueckas padbota Ne 4 no Teme
"Tlonyvernue yriekucIoro rasa.
Kauecrsennas peaxipsa Ha xapbosar-
HOH"

[leproHAYANEHEIC IOHATHA 00
OPraHHYecKux BEelecTBaX KakK o
COEIHHEHHAX YIIepoaa

Kpemunii 1 ero coenHeHHA

[TpakTHueckaa padota Ne 5. Pewnenne
IKCTIEPHMEHTAIBHBIX 3a71a% 10 TEME
«BamHeiine HEMETANIBI B HX
COCTHHEHHA

Kontponenasa pabota Ned mo teme
«Bamuednme HeMeTaAIEl B HX
COCTHHEHHA»

O6imas xapakTepHCTHKA XHMHIECKHX
IEMEHTOB — METAILIOB.
MeTanmuueckas cBA3b H
METALTHIECKAA KPHCTATIHYECKas
pemérka. Mm3nueckne crolicTRa
METALIOB

XNHMHYECKHE CBOHCTEA METAIOB.

DNERTPOXHMHYLCKHH pal

HATNPAKCHHIT METALIOR

bubnuorexa LHOK
https:/im.edsoo. r/00acl06e

buGnuorexa [IOK
htips:/m.edsoo.u/00aecl2Te

BubGnuoreka [TOK
hitps://m.edsoo.rw/00ae054e

butnuorera [HOK
hitps:/m.edsoo,m/00ac80a

bubnuoreka [HOK
https://m.edsoo.n/00ae0bi2

buGnuorexa [IOK
hitps:/m.edsoo,u/(0aclel 8

bubGmuorera [HOK

hitps:/m.edsoo.rw/00ael 03e

bubnuorexa LHOK
hitps:/m.edsoo/00acl 156




45

46

47

48

49

50

51

52

53

54

55

56

OdmMe cnocodbl NOTYYCHHS
metarnoB, Cnnaeel, BeucacHns no
VPARHEHMAM XHMHYECKHX PeakiMil,
€CIIM OIHH M3 PEAreHTOR CONEPKHT
MPHMECH

ITousTHE O KOPpO3HH METAITIOR

[lenounbie MeTaLIn

OKCHABL H FHAPOKCHIL HATPHA H
KETHA

[lenounoseMebHbBIC METALIBI —
KaJIbIHA W MarHHi

Bamueimme coenHHEHHA KaTbLIHA

OO00IeHHe H CHCTEMATHIALIHA
IHAHHI

JKécTkocTh BOIBI H CcriocoObl eé
YCTpPaHeHHS

[TpaxTti4eckas pabota Ne 6 no Teme
"HKECTKOCTE BOJLI H METOIR! &¢
yerpanenus”

ANFOMHHHE

AM(POTEPHEIE CBOHCTBA OKCHIA H
HAPOKCHAA

Keneso

bubtnuoreka [IOK
hitps:/m.edsoo.u/00acl 156

bubnuorexa LHHOK
hitps:/im.edsoo. rw00acl 278

bubmuorexa [HOK
hitps:/m.edsoo./Q0ae] 4b2
butGnuoreka [IOK
https:/m.edsoo.m/00ac] 4b2
bubmuorexa [HOK
hitps:/m.edsoo.ru/00ac] 5¢8

butmuorexa HOK
https://m.edsoo.rw0lael 5e

buGnuorexa [IOK
hitps:/m.edsoo.ru/0acl 886

bubnmuorexa [HOK
https:/m.edsoo./00ac acl

bubmuorexa [HOK
htips:/m.edsoo.u/(ael cOd

BubGnuorexa [TOK
hitps:/m.edsoo.rw00ael c64

butmuorexa HOK
https:/im.edsoo. i00acl d8G




57

58

59

60

61

02

63

64

65

66

67

'DI(CHI[[-], FHAPORCHIRL H COJTH JRCIC3a

(I1) w1 swenesa (11I)

Ofobmense H CHCTEMATHIALIHA
IHAHHH

[TpakTHueckaa padota Ne 7. Pewnenne
IKCTIEPHMEHTATBHBIX 347144 110 TEME
«Baneimme METATR 1 HX
COCAHHEHHA»

BeiqHCICHHA 110 YpaBHEHHAM
XHMHYECKHX PEaKiuii, ecin 011 U3
peareHTos 1aH B H30LITKE HIH
COACPKHT NpuMecH. Buraucienns
MACCOBOI J10JH BEIXO/a NPO/IYKTa
peaKiHH

OGobImeHHe 1 CHCTeMATH3AITHS
IHAHHA

Kontponenas padota Ned o teme
«Baxneine METaLILl H HX
COeHHEHHSAR

Berectpa 1 MaTepHasinl B
MOBCE/IHEBHOH JKH3HH YEI0BEKA
XHMHUECKOE 3ArPA3HEHHE
OKpy:Karoiei cpelsbl

Ponb xHMHH B pellieHH#
IKQIOTHYECKHX MPpodaeM
Peseprusiii ypok. Obo0menne u
CHCTEMATH3ALMA SHAHHI

Peseprubiii ypox. Obobmenne n

BubGnuorexa [TOK
hitps:/m.edsoo.u/00ae3 5eb

bubmuorexa [HOK
htips:/m.edsoo.u/00ae3ded

bubnmuorexa [HOK
hitps:/m.edsoo/00ac] 750

bubnuorexa [HOK
https://m.edsoo.n/00ae3 30

bubmuorexa LHOK
https:/im.edsoo. iw00acd 270

bubmuorexa [HOK
htips:/m.edsoo.u/00aed 270

butnuoreka [IOK
hitps:/m.edsoo,m/00achd0a

bubGmuorera [HOK



CHCTEMATHIAINA 3HAHHH https:/m.edsoo./00adb3 3¢
Pezeprublii ypox., ObobmeHne 1 butnuorera [[OK
CHCTEMATHIALMA 3HANHH https:/m.edsoo. n/00ad9ch2

OBUIEE KOJIHYECTBO YHACOB I10
IMPOT'PAMME

68

68 4 7






YYEBHO-METO/JHYECKOE OBECIIEHEHHE
OBPA30BATEJIbHOTI'O ITPOLLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHAJIBI U151 YHEHHKA

METO/JUYECKHE MATEPHAJIbI /1151 YHHUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI H PECYPCBI CETH

HHTEPHET






