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IOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XWMHM Ha YpOBHE OCHOBHOTO OOINEro o6pa3oBaHust
COCTaBlIcHA Ha OCHOBE TpeOOBaHMH K pe3ylbTaTaM OCBOEHHMS OCHOBHOM
00pa30BaTeNbHOM ITPOrpaMMBI OCHOBHOTO OOIIEr0 06pa30BaHus, IPeICTaBIEHHBIX
B ®I'OC OOO, a Takke Ha ocHOBe (emepanbHOM pabodell TpPOrpaMMBI
BOCITUTAHHUSA U C y4ETOM KOHIIENIMH TIPeroJaBaHus yueOHOro mpeamera « XuMus»
B 00pa3zoBaTe/bHbIX opraHu3alusx Poccuiickoi @enepaium.

[Tporpamma mo XxuMuu AaéT NIpelncTaBlIeHHE O LENsAX, OOLIeH cTpaTeruu
OOy4eHHUs, BOCIMTAHWS M Pa3BUTUSA OOYYAIOIIMXCS CpEACTBAMU y4ueOHOro
npenMeTa, yCTaHaBIIMBAET o0s3aTensHOe IIpEAMETHOE coleprKaHue,
NpeIyCMaTpUBACT pPACHpPENETIEHHe €ro Mo KiaccaM M CTPYKTYPHPOBaHHE 10
pazienaM ¥ TeMaM IIpOrpaMMBl II0 XHMMHH, OIpedellsieT KOJIMYECTBEHHBIE U
KayeCcTBEHHbIe XapaKTepUCTUKH COJIepXKaHus, PEKOMEHAYeMYI0
[IOCIEIOBATEIBHOCTE ~ M3YYE€HHS XHMHH C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPDEIMETHBIX ~ CBs3€H, JIOTMKM y4eOHOro Iporiecca, BO3PACTHBIX
ocobeHHOCTEH 00ydaloImmXcs, ONpeeNseT BO3MOXHOCTH IpeaMera  JJIs
peanusanyu TpeOOBaHUHA K pesylbTaTaM OCBOCHHS OCHOBHOM 06pa3oBaTelbHOIM
MPOrpaMMbl Ha YpOBHE OCHOBHOTO 00ILEero odpa3oBaHHs, a TakkKe TpeOOBaHUM K
pesynbratamM 0OydueHHs XMMHHM Ha YPOBHE Liesieil M3ydeHuns IIPEJAMETa 1 OCHOBHBIX
BH/IOB Yy4eOHO-TIO3HABATE/IBHOM [EATENBHOCTH O00YYalollerocss [0 OCBOSHHIO
y4e0HOro coepxaHusl.

3HaHWEe XUMHH CIy)KUT OCHOBOM JUIs (POPMHUPOBAHMS MUPOBO33PEHHUS
00y4alOLIerocs, ero NpeJCTaBIeHNH 0 MaTepUalbHOM €IMHCTBE MHUpA, BaXKHYIO
POk UrparoT (GopMHUpyemble XMMHEH MPEeACTaBICHHS O B3aUMOIPEBPAIIEHHSX
SHEPruM U 00 9BOJIOLMHK BELIECTB B IPHPOAE, O IyTAX pENIeHHs II0GaIBHBIX
npo0jIeM YCTOMYMBOIO pasBHTHS 4ellOBEUeCTBA — CBIDBEBOM, IHEPreTUUYECKOMH,
NHUIIEBON U 9KOIOTUYECKOH 0e30acHOCTH, MPoOIeM 3/ipaBooXpaHeHHs.

HM3yyeHue XxuMum:

CIIOCOOCTBYET — pealM3aliM¥l  BO3MOXHOCTEH  JUIs  caMOpasBUTHA U
(hopMupOBaHKs KyJIBTYpPBI TMYHOCTH, €& O0IIed U (hyHKIIHOHATBHOM [PAMOTHOCTH;

BHOCHT BK/IaJ B ()OPMUPOBaHHE MBIILIEHHS U TBOPYECKMX CIIOCOGHOCTEl
o0y4alolluXcsl, HABBIKOB MX CAMOCTOSTENbHOH yueGHOM  mesiTelBHOCTH,
OKCNEPUMEHTAIBHBIX M HCCIENOBATENbCKUX YMEHHH, HeOOXOLUMBIX Kak B
MOBCEHEBHOM )KU3HU, TaK U B IPO(eCCHOHATBHOMN eI TeNbHOCTH;

3HAKOMHUT CO CHENM(UKON HAyJHOrO MBINUIEHMS, 3aKIagbIBAeT OCHOBBI
[EJTOCTHOrO B3TJIsA/1a Ha €AMHCTBO IIPUPOJILI U YEIIOBEKA, SBJISETCS OTBETCTBEHHBIM
9TarnoM B (POPMHUPOBAHUY €CTECTBEHHO--HAYYHOM [PAMOTHOCTH 06YYAaIOIIHKCS;



crioco6¢TByeT bopmupoBanmo LUEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-
~HaY4HBIM 3HAHHAM, K IIDHPOZE, K YeJIOBeKY, BHOCHT CBOI] BKJIaJl B 9KOJIOTHYECKOe
o0Opa3oBanue oOyyaromnuxcs.

COACPKaHMs  yuebHOro  npenmera, KOTOPBIH  sBIAeTCA  memarormuecku
4/AIITHPOBAHHBIM OTpaXKeHHEM 6a30B0j HayKn XMMHH Ha OIpenenéHHOM 3Tare ed
pa3BHUTHs.

OCBOCHHE O0YYAIOIIMMUCS CHCTEME] TCPBOHAYANIBHBIX [OHSTHH XUMHH, OCHORB
HCOPraHuvyeckon Xumuu u HCKOTOPBIX  OTAENBHBIX 3HAYUMEIX ITOHATHH
OPTaHMYECKON XUMHH.

Crpykrypa CONCPXKaHUS [IPOrpaMMBI TI0 XHUMHH chopMHpOBaHa Ha OCHOBe
CHCTEMHOrO Mojxoia K eé M3ydeHmio. Comepxanune cxnanpiBaercs U3 CHCTEMBI
TMIOHATHH O XMMHYECKOM 3JIeMeHTe 1 BCLIECTBE U CHCTEMBI TOHATHH O XUMHYECKO
peakmuu. O6e 3TH  cucTemp CTPYKTYPHO OpPraHM30BaHbl 110 NPUHLIATTY
TOCICIOBATEIEHOIO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETHYECKUX IPeACTABICHMUII
Pa3HOro ypoBHs:

~ @TOMHO--MOJIEKYJIAPHOIO Y4YeHHs KAK OCHOBE] BCETO €CTECTBO3HAHUS;

= Ilepnonuyeckoro 3akona . Y. Menneneesa kax OCHOBHOTO 3aKOHA XHMHU;

~ YHUCHHSA O CTPOCHHH aTOMa M XUMHYECKOji CBSI3H;

~ UPEICTaBIeHMH 00 9MeKTPOIUTHYECKO AUCCOIIHALIMM  BELIeCTB B
pacTBopax.

Teopetnueckue smammg pacCMaTpHUBAIOTCS Ha OCHOBe OMIIUPUYECKH
MOIYMCHHBIX U OCMBICJIEHHBIX (haKToB, Pa3sBHBAIOTCA [IOCIIEIOBATENBHO OT OJHOIO
YPOBHS K JIpPYroMy, BBITOJIHSIS OYHKUHM OObBsICHEeHUS u [IPOTHO3HUPOBAHHS
CBOHCTB, CTPOCHHS M BO3IMOKHOCTE} [IPAKTHYECKOIO NpUMEHEHHS U IIOJTyYeHHs]
U3y4aeMbIX BelecTs.

OcBoenue NpOrpaMMbl 10 XHMHUH CIocoOCTBYeT  hopMUpoBaHHIO
[IPEICTABIIEHUS] 0 XUMHYECKOii COCTABIISIOLICH HAYYHOM KapTHHBI MHpa B JIOTHKE
€€ CHCTEMHON mpupozsl, UCHHOCTHOTO OTHOLIEHHUS K HayqHOMY 3HAHUIO H
METOlaM IO3HAHMS B Hayke. M3yuenne xumun [IPOMCXONIUT C TpHUBJICYEHUEM
3HAHUH M3 paHee M3y4YeHHBIX Y4eOHBIX MpeaMeToB: «Oxpysxarommii - Mupy,
«buonorus. 5-7 knaccely u «Dusuka. 7 xnaccy.

[lpu  w3yuenun xumun [I[POMCXOMUT  (hOPMHPOBaHWE 3HAHMH OCHOR
XUMHYECKOH HayKU Kak 0OJIacTH COBPEMECHHOIO €CTECTBO3HAHMSI, IPAKTUYECKOL
ACATCILHOCTH Y€JIoBeKa M KaK OJHOrO W3 KOMIIOHEHTOB MHPOBOH KYJIBTYpEI.
3agaua yyeGHOro MIPEIMETa COCTOHT B (DOPMHPOBAHHH CHCTEME XUMHYECKHX
3HaHUN — Ba)kKHEHIINX daxTos, MTOHATUH, 3aKOHOB U TCOPETUIECKUX IOJIOKEHHUH,
MOCTYIIHEIX  00061IeHMiT MHUPOBO33PEHYECKOr0  XapakTepa, s3bIKa HayKu, B



NPUOOIIEHMH K Hay4HBIM METOdaM IIO3HaHUA TMIPU H3YYEHHHM BEMIeCTB W
XAMHMECKUX peakuuH, B GOPMHPOBAHIH U PAa3BUTHH MO3HABATE/IEHEIX YMEHUH H
X ITIPUMEHEHUH B y4eOHO-IIO3HABATENBHOM U y4e0HO-HCCIIeI0BATENBCKOMN
ACATCIIBHOCTH, OCBOEHHH IIPaBUJI OE30MIaCHOTO OOpallleHuss ¢ BellecTBAMH B
[IOBCETHEBHOM KHU3HH.

Ipu u3yyenun xumum Ha YPOBHE OCHOBHOI0 00ILEro o0pa3oBaHUs Ba)KHOE
3HaY€HHE NMPHOOPEIH TaKue LeNH, Kak:

- QopmupoBanue MHTCJUICKTYalbHO pPasBUTOW IJTHYHOCTH, TOTOBOH K
CaM000pazoBaHu1o, COTPYIHUYECTBY, CaMOCTOATEIBHOMY IPUHSATHIO peleHuH,
CIIOCOOHOI aanTpoBaTHCs K OBICTPO MEHSIOIIMMES YCIOBHM JKM3HHU;

— HaIpaBJICHHOCTh OOYYeHHS Ha CHCTEMATHYECKOe IpHoOOIIeHe
O0yYalomuxcss K CcaMoCTOSTENbHOl [103HaBaTENIbHOH [ESITENBHOCTH, Hay4YHBIM
METONaM I[O3HAHHMS, (POPMHUPYIOLIMM MOTHBALHUIO W pa3BUTHE CIIOCOOHOCTEH K
XHUMUH, ,

— obecrieueHue ycioBuii, CIIOCOOCTBYIOIUX TPUOGPETEHHUIO 00yJarImuMuCs
ONBITA PAa3HOOOPAa3HON NEATENBHOCTH, MORHAHMS H CaMOITO3HAHUSA, KIIFOUEBBIX
HaBBIKOB (KJIOYeBBIX KOMIIETEHIINH), MMEIONHX YHUBEPCANIbHOE 3HAYCHME JUIst
PasIMYHBIX BH/IOB JIEATETBHOCTH;

— QopMmupoBanHe o6Imeii (QYHKUHOHABHON m CCTECTBEHHO-HAYYHOM!
TPaMOTHOCTH, B TOM 4YHCIe YyMEHHH OOBICHATL U OLICHHBATh SIBIICHUS
OKPY?KAlOIIEro MMpa, MCNONB3Ysl 3HAHUA U OIIBIT, TIOJY4YEHHBIE IIPU H3yUYeHHH
XUMUH, TPUMEHATE HX IPH pELIeHMH INpoblieM B TIOBCETHEBHON JKH3HHU W
TPYAOBOM JeATeNBEHOCTH;

— opmupoBaHHe y 06yyaromHxcs TYMaHHUCTHYECKMX  OTHOLIEHMUIH,
TIOHUMAaHHUsl [E€HHOCTH XHMHYECKHX 3HAHWH s BBIPAOOTKH 3KOIOrHYecKu
LIe1eCO00pa3sHOro IoBeJeHns B OBITY ¥ TpyHOBOH JesTeNbHOCTH B LETX
COXpaHEHUs CBOETO 3[I0POBbS  OKPYKAIOILeH IIPUPOIHOM Cpebl;

~ PAasBHTHUC MOTHBALMK K OOYYEHHIO, CHOCOGHOCTEN K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHs ob1IeYeoBeyecKmux IIEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpoGuis u HalIpaBIeHHOCTHU HallbHEHIIIEro
00y4eHus1.

Obiiee uneno wacoB, OTBeREHHBIX AT M3YYCHUS XHMHH HAa YpOBHE
OCHOBHOT0 0011ero 06pasosanus, coctapser 136 1acoB: B 8 kiacce — 68 yacos (2
Haca B HeIenmo), B 9 Kiacce — 68 yacos (2 yaca B Hexermo).



COAEP)KAHUE OBYYEHWSI

8 KJIACC

IlepBoHa4aIbHBIE XHMHYecKHe TOHSTHS

Ipenmer xumun. Pomb Xumun B sxusmm denoBexa. XuMus B CHCTeMe Hayk,
Tena u BemectBa. Ompueckue CBOHCTBA BEINECTB. ATpEraTHOE COCTOSHHE
Bemects. [ToHsTHE 0 MEeTOmAX MO3HAHUS B XML Hucrele BermecTBa m cMecH.
Croco6sl pasnenenus cumeceii.

ATOMBI M MONeKyTE. XUMHYECKHe 9NIEMEHTBI. CHMBOJIBI XMMHYECKUX
eMeHTOB. IpocTele u cnoxkHEIe BemecTsa, ATOMHO-MONIeKyJISpHOE yueHHe.

Xumuueckass Qopmyna. BajeHTHoCTE aTOMOB XHMHYECKHX 3JIEMEHTORB.
3aKkoH noCTOsSHCTBAa cocrasa BellecTB. OTHOCHTeNIbHAs aToMHas Macca.
OtHocurenbHas MOJIeKy IApHas Macca. MaccoBast 0/ XHMHUYeCKOro seMenTa B
COEIMHEHHUH.

Konwnvectso Bemectsa. Mo, MounspHast macca. Bzaumocssap KOJIM4eCTBa,
MacChl M HHCJIA CTPYKTYPHBIX EIMHHI BEIeCTBA. Pacu€rer mo opmymnam
XHMHYECKHX COeIMHEHUIA,

Dusudeckre U XUMHUUYECKHE SIBIICHES, XuUMUYecKas peakuus U ed IIPU3HAKH.
3aKOH COXpaHEHHs Macchl BEILECTS. XuMHYecKHe ypaBHeHus, Knaccuduxanus
XHMHYCCKUX peakuuil (coeauHeHus, pasoxenus, 3ameresns, obMeHa).

Xumuueckuit sxcnepumenms:

3HaKOMCTBO € XMMHYECKOH 1OCy0i, mpaBunamu pabothl B JabopaTopuu u
MpUEMaMH oOpalleHus ¢ 11abopaTopHbIM 060pyIOBaHHEM, HA3y4YEHHUE W OIIMCAHUE
QusHyeckux  cBOHCTB 00pa3sLoB  HeopraHHYecKHX BEIIECTB, HalII0JeHHe
$H3MYECKHX (TIaBleHHe BOCKA, TasHue 7B/la, pacTHpaHHe caxapa B CTYIIKe,
KHIICHUE M KOHIEHCALMS BOIBI) M XUMHUYECKHX (ropenue cBeun, mpokanUBaHKe
MEIHOH ITPOBOJIOKH, B3aUMOJEHCTBHE MeJia C KHCIIOTOM) sIBIIEHUIA, HaOIIoOneHHE |
OIHMCAHAE IPU3HAKOB TIPOTEKAHHS XMMHYECKHX PEeaKITHii (pasnoxeHue caxapa,
B3aMMOJICWCTBHE CEPHON KHUCIOTHI C XJIOpHIIOM OapHsl, pasioxeHHe THAPOKCHIA
menu (II) npu Harpesanuu, B3anmoneiicTaue Kejiesa ¢ pacTBopoM comu Meau (1),
H3YHCHHE CIIOCOOOB pasleNeHHs CMeceil: ¢ IOMOMIBIO MarHura, (GpUIbTpOBaHuUe,
BBITIAPUBAHUC, JUCTUILIALHS, XPOMATOrpadus], IPOBEIEHHE OUHCTKY TIOBapeHHO’
COMH, HaOMIOJEHHE U  omhcaHMe Pe3ynbTaTOB  NpPOBEJEHHS  OMbITA,
WITIOCTPUPYIOIIETr0 3aKOH COXPaHEHHS MacChl, CO3NaHMeE MoJielie  MOJIeKyI
(lapocTepIKHEBEIX).

Baxneiilne npeacraBurenn HeOpPraHu4ecKHX BelllecTB

Bosnyx — cmeck razos. Cocras Bo3nyxa. Kucnopon — anement u mpocroe
BewecTBo. Haxoxmenue kucmopoma B npupoje, (QuU3NUecKre U XUMUYECKHe
CBOWICTBa (peakuun ropenus). OKCHIBL. Ilpumenenne xucnopoga. CrocoGbl



TMOIy4CHAs KHMCI0poJa B 1adOpaTopuu U TIPOMBILUIEHHOCTH. Kpyrosopor
Kresopoaa B npupozne. O30H — a/IOTpoHask MOAUMHKALMS KMCIOPOJIA.

TernioBo# >hdexT XuMHYECKOH peakluu, TepPMOXHMUYECKHUE yYpaBHEHHS,
9K30- M OSHIOTEPMHYECKME peakUud. TOommmMBO: yromb M MeraH. 3arps3HeHHe
BO3/lyXa, yCHJICHHE ITapHUKOBOTO 3 deKkra, pa3pyIieHrue 030HOBOTO CIIOS.

Bomopon - smemeHT u mpoctoe BemectBo. HaxoskneHue BOZIOpOAa B
npupone, (QH3MYECKHWEe M XHMHYECKHe CBOWCTBA, IIpHMEHEHHe, CIIOCOObI
nonydeHust. KucnoTs! u commu.

MonsipHblii 06BEM razoB. PacuéThl 0 XUMHYECKHM yPaBHEHMSM.

OQusnyeckne cBoiicTBa Bojbl. Boga Kak  pacTBOpHTEIS. PactBopsr.
HacbliienHble W HeHachIlleHHBIE PAcTBOPBL PacTBOPUMOCTL BElIECTB B BOJE.
MaccoBasi fonist BenecTBa B pacTBope. XHMMHUUECKHe CBOMCTBA BOABI. OCHOBAHUS.
Posb pacTBOpOB B NpHpoe U B KHU3HH HelIOBEKa. Kpyrosopor Bozs! B mpupoje.
3arpsi3HeHKE IPUPOIHBIX BOL. OXpaHa U OYHCTKA IPUPOLHBIX BO.

Knaccndukanus nHeopranwdeckux coenmHenuit. OKCHIbL Knaccudukamnus
OKCHZIOB:  cojieoOpasyioiiie  (OCHOBHBIE,  KUCIOTHBIE, am(poTepHble) U
Hecoleobpasyrome. HoMeHknatypa oxcumoB. @Dusudeckre M XHMHYECKHE
CBOHCTBa OKCHAOB. [loydyenne oKkcHI0B.

OcnoBanus. Knaccubpukamuss ocHoBaHwil: ménounm wu HEPACTBOPHUMBIE
ocHoBaHMs. HomeHnknarypa ocHoBanuii. ®u3udeckue M XUMHYECKHE CBOHCTBA
ocHoBaHMM. [losyuenue ocHoBaHuiA.

Kucnotsl. Knaccudukanms xucnor. Homenknarypa xucior. ®usnyeckie u
XHMHYECKHEe CBOHCTBa KHMCHOT. Psn akrtuBHoctH MetayutoB H. H. Bekerosa.
[Tonyuenue kucinor.

Conu. Homenknatypa coseit. ®usnyeckie ¥ XAMAYeCKHe CBONCTBA CONEH.
ITomy4enue conei.

I'eHeTryecKas CBA3b MeX/y KTaccaMy HEOPraHHMYECKUX COeTMHEHHIA.

Xumuyeckuii sxkcnepumenm:

KaueCTBCHHOE OIIpE/ICIEHHE CO/ePIKAHUS KMCIIOPO/ia B BO3/yXe, HOMydYeHHe,
codupaHue, pacllO3HABAHHE M M3YYEHHE CBOWCTB KHcjiopoaa, HabmomeHue
B3aMMOJICHCTBUS BELIECTB C KUCIOPOJOM M YCIIOBHS BO3HHKHOBEHHS U
MpEeKpalleHus ropeHus (NMoXKapa), O3HAKOMIEHHE C 0OpaslaMd OKCHIOB W
ONHCaHME MX CBOWCTB, MOJydYeHHe, coOUpaHWe, pAaclO3HABAHHME K HU3y4YeHue
CBOWCTB BoJopoAa (ropeHue), B3auMomeicTBIe BoJopona ¢ okcuaom Mmenu (II)
(BO3MOXHO MCIOJb30BaHUE BHIEOMaTepHanos), HabMOAeHHe 00Pa3IoB BELIECTB
KOMM4eCTBOM | MOMb, MCCIeNoBaHWE OCOOEHHOCTEH PACTBOPEHHSA BEILIECTB C
PasIi4HOH  PAaCTBOPMMOCTBIO, IIPUTOTOBIEHHE PAaCTBOPOB ¢ oInpenenEHHOH
MAacCcoBOH JI0JIel pacTBOPEHHOTO BEIIECTBa, B3AUMO/EHCTBHE BOMBI ¢ MeTA/UIAMHU
(HatpueM ¥ KanblweM) (BO3MOXHO  MCIOJIb30BAHME BHIEOMATEPUATIOB),



uCCIe/loBaHWe  00paslloB HEOPraHHYECKHX BEIIECTB  PAa3THIHBIX KIIaCCOB,
HaOJIO/IeHNne H3MEHEHHS OKPACKH MH/IMKaTOPOB B pacTBOPaxX KHUCIIOT H ILeloYei,
M3ydeHHe B3ammonenctus okcupa memu (1) c pacTBOPOM CEPHOH KHCIIOTHI,
KHCIOT € MeTa/llamMH, peakUuil HeHTpalu3allkH, IOIydYeHHE HepacTBOPHMBIX
OCHOBaHMH, BBITECHEHHE OJHOrO MeTajuna NPYTHM U3 pacTBOpa COJH, pelleHue
IKCINCPUMEHTANBHBIX 3a7a4 Mo TeMme «BaxHeillliHe K1acChl HeopraHMYecKHX
COETUHEHUI».

Iepuoauvecknii 3akon u Ilepuoguveckas cHeTeMa XHMHYECKHX
d1emenToB . WU. Mengeneesa. Crpoenne aToMoB. XHMHYECKASs! CBSI3b.
OKHCIHTeILHO-BOCCTAHOBHTE L HbIE peakuuu

Ilepsbie momerTku Knaccuukamu XuMudeckux snemenToB. [ToHSTHE o
TPyIiax CXOIHBIX OJIEMEHTOB (ILEJOYHBIE M IENOYHO3EMETbHEIE METalbl,
TajloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 06Pa3yIOT aM(pOTepHbIE OKCHIBI
H TUIPOKCHIBL.

Iepronuyeckuii 3axon. Ilepuonmueckas cHCTEMa XHMUUYECKHX 51EMEHTOR i
N.  Menneneesa.  KoporkomepuomHas  u JUIMHHOTIEPHOAHAs  (DOPMEI
Ilepromuaeckoil cucTeMBl XUMHYECKUX 31eMEHTOB H. Y. Menneneesa. [Tepuosl
W Tpynnbl. PU3MYECKUH CMBICH MOPSAKOBOTO HOMepa, HOMEpPOB INepuoja Hu
IPYTIIBI JIeMEHTA.

Ctpoenne aromos. CocTaB aTOMHBIX spep. Mzoronsl. Dnexkrponsl. CTpoeHue
SMEKTPOHHBIX  00OMOYeKk aTomMoB  1epBBIX 20  XUMHMYECKUX  3JIeMEHTOR
[Tepronudeckoit cucremsr JI. M. Menneneena. XapaKTepUCTHKa XUMUYECKOro
5JIEMEHTA 110 €T0 M0J10XKeHH 0 B [lepuoaudeckoii cucteme J1. Y. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHs pajHyca aTOMOB XMMHUYECKHX 3JIEMEHTOB,
METAITHYECKUX U HEMETAIIHYECKUX CBOHCTB IO rPYIIIaM U MEPHOaM.

3uavenue [Tepuosmaeckoro 3akona u [leproandeckoii CHCTeMB! XHMIAYECKUX
JJIEMEHTOB 1UIA pa3sBUTUsl Hayku U npaktuku. JI. WM. Mengenees — yuduerii u
rpaXkIaHHH.

Xumudeckas cBs3b. KoBanentnas (momspHas u HETIOJIApHAsA) CBS3b.
ONEeKTPOOTPULATENBHOCT XUMHUECKUX dTeMeHTOB. IOHHAS CBSI3b.

Cremenpr  okucneHus.  OKMCINTENBHO--BOCCTAHOBUTEIbHBIE peaKIHuH.
[Ipouecchl okucnenus u Bocctanopnerus. OKHCIAUTENN H BOCCTAHOBUTEIY.

Xumuueckuit ykcnepumenm:

u3ydeHue O0pa3sloB BEIIECTB META/IOB M HEMETAUIOB, B3aUMOJCHCTBHE
FTMApPOKCHIA [MHKa C pacTBOpaMM KHCIOT M IIeNO4el, NpOBeJeHHE OIBITOR,
HIIOCTPUPYIOIMX — NPUMEPhl  OKHCIUTENbHO-BOCCTAHOBHUTENBHBIX — PEeaKIIHii
(ropenwe, peaKkLUy pasiioKEHNs, COeINHEHNUS).

Mesicnpeomemnusie ceasu



Peanusanus mexnpenmerHsix cpszeit IIpA U3YYeHHHW XUMHHM B 8 Kjacce
OCYIICCTBIIAETCA Uepe3 WCIONb30BaHME KakK OOIIUX €CTEeCTBEHHO--HAYYHBIX
MOHATUH, TAK ¥ IOHSTHH, ABNAIOMINXCA CUCTEMHBIMU AU OTAEJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUK/IA.

Obuive ecTecTBEHHO--HAYYHbIE MOHSTHS: Hay4HBIA (akT, rumoresa, Teopws,
3aKOH, aHanu3, CHHTe3, Kiaccu(HKaLus, NEPUOJIMIHOCTb, HaOMOIeHMe,
SKCIIEPUMEHT, MOAEINPOBaHUE, U3MEPEHHUE, MOJIeNb, SIBJICHHE.

Ousvka: Marepus, aTom, SNICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKIUL,
U3OTOIIBI, pajMOaKTUBHOCTb, MOJIEKYJIa, 3JEKTPUYECKHUH 3apsf, BELIECTBO, TEJIO,
00BEM, arperatHoe COCTOSHME BEIIECTBA, ra3, GM3NYeCKHe BeTHYMHEI, €IHHHIbI
M3MEPEHMNs, KOCMOC, IJIaHeThl, 3BE3/161, COJIHIIE.

buonorus: dpotocunres, npixanue, ouochepa.

['eorpadusi:  armocdepa, rujpocepa, MUHepalbl, TI'OpHbIE IIOPOJIBI,
[IOJIE3HBIE HCKOMAEMBIE, TOITMBO, BOJHBIE PECYPCHI.

9 KIIACC

BewectBo n xumuueckas peakuus

[Teprnonnaeckuii 3akon. Ileprnoanueckas cucrema XMMUYECKUX 3JIeMeHTOB JI.
W. Menneneesa. CrtpoeHue aTtomos. 3aKOHOMEPHOCTH B HM3MEHEHHH CBONCTE
XHMUYECKUX J/IEMEHTOB IEPBBIX TPEX IEPUONOB, KAIMSA, KANbUUA M  HX
COCNIMHEHHH B COOTBETCTBHH C IIOJOXKEHHEM 3JIEMEHTOB B [lepuomuyeckoi
CHCTEME M CTPOEHHUEM HX aTOMOB.

CTpoeHue BemecTBa: BHIBI XUMHYecKOH cBs3H. THIEL KPHCTALITUYECKHX
PEETOK, 3aBUCUMOCTH CBOMCTB BelleCTBA OT THIIa KPUCTANTTUYECKON PEUIETKH U
BHUla XUMHYECKOH CBSA3U.

Knaccudukanus u HoMmeHknaTypa HeopraHuueckx BELIECTB. XUMUYECKHE
CBOHCTBA BCIIECTB, OTHOCSUIUXCH K pPasiUYHBIM KJIACCAM HEOpraHMUYeCKux
COC/IMHEHHH, FCHETHYECKas! CBSI3b HEOPIaHHYECKHX BEIIECTB.

Knaccudukanms xumudecknx peakumuit mo Pas3IHIHBEIM IIPU3HAKaM (110 YUCITy
M COCTaBy y4aCTBYIOIUMX B pPEAKUUM BEIECTB, IO TeNJIOBOMY 3bdexTy, o
MSMEHEHUIO CTCTICHEH OKMCICHHS XHMHYECKHX 3JIeMEHTOB, II0 obpatumocTH, 110
YHaCTHIO KaTaju3aTopa). DK30- U 3HAOTEPMUYECKHE PEeAKIHH, TEPMOXUMHUYECKHE
YPaBHEHHS.

IloHsTHE O CcKOpOCTH XWMHYecKoit peakuud. [loHatue 06 06paTUMBIX M
HEOOPAaTHUMBIX XUMHYECKUX peakiusx. [IoHsTHe o TOMOT€HHBIX M IeTePOreHHbIX
peakuusx. lIonsaTue o katanuse. [ToHATHE 0 XUMHUYECKOM paBHOBecuHd. DaKTops,
BIMAIOMIME HA CKOPOCTB XUMHYECKOM peakund M MONIOKEHUe XHMUYECKOTO
paBHOBECHS.

OKHCIIUTENBHO-BOCCTAHOBHTE TbHBIE pe€aKkuuu,  SJIEKTPOHHBIM  Gajanc
OKHUCJHTE/IBHO-BOCCTAHOBUTENIBHON  peakiy. CoctaBnenne  ypaBHeHuii



OKMCIIUTEIbHO--BOCCTAHOBUTENIbHLIX ~ peaKkUif ¢ HCIONB30BAHMEM MeTona
3JIEKTPOHHOTrO OajaHca.

Teopus anexTponuTHyeckoii Anccounanyy. DNEKTPOIUTH | HE3JICKTPOJIUTEL.
KaTnousl, aHHOHBI. MeXaHW3M /[MCCOLMAIMM BELIECTB C pa3iMYHBIMHA BHIAMH
XUMUYeCKOH cBsi3H. Crenensb auccoumannu. CuibHbIe U cabble eKTPOIUTEL.

Peakuuy noHHOro oOMeHa. YCi10BUs MPOTEKAHUS peaKiiii HOHHOTO oGMeHa,
TMIOJIHbIE W COKpAIllEHHblE HOHHbIE ypaBHeHHs peakuuil. CBolicTBa KHCIOT,
OCHOBaHMH M COJNeHl B CBeTe TPEJCTAaBIEHUH 06 3IEKTPOIHTHIECKOMH
auccouranyy. KagectBenHsle peakuny Ha HOHBL. [IoHsATHE 0 rumpomM3e coneii.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHE C MOJEISIMH KPUCTAIIMYECKMX DPEUIETOK HEeOPraHUuYeCcKHX
BCLIECTB — METAlUIOB M HEMETa/UIoB (rpadura M ajiMasa), CIO)KHBIX BeIIecTB
(XIopuna HaTpus), Mccle0BaHHe 3aBUCMMOCTH CKOPOCTH XUMHYECKOH peakuuu
OT BO3EHCTBUS pPasiM4HBIX (HAKTOPOB, HCCIENOBAHUE DIIEKTPOIPOBOLHOCTH
pacTBOPOB BEUIECTB, IIpoOLEcCa JUCCOLUMALMM KHCJIOT, IIeJ04Yed W coJjeid
(BO3MOXHO ~ MCMONB30BaHHE — BUACO  MATEPMANOB), IPOBELEHHE  OIBITOB,
WITIOCTPUPYIOIIMX  NPHU3HAKH  [IPOTEKAHUS  peakUuid HOHHOro obMeHa
(obpasoBanne ocaika, BBIJe/NcHHE rasa, o0Opa3oBaHHE BOIBI), OIbITOB,
WTIOCTPUPYIOIMX ~ IPUMEPBl  OKUCIIMTEIBHO-BOCCTAHOBUTENBHBIX  peaKIuit
(ropeHue, peakuuu pasloXKeHHs, COeAMHEHHS), PACTIO3HABAHME HEOPraHHYECKHX
BELICCTB  C  TIOMOLUBIO ~ KAYeCTBEHHBIX pPeaKIMi Ha HOHBI, pelIeHHe
3KCIIEPUMEHTAIBHBIX 3a/1ay.

HemeTannel u ux coexuuenus

Obwas xapaktepuctuka rajgoreHoB. OCOGEHHOCTH CTPOGHHS aTOMOB,
XapaKTepHbIE CTeneHu okucieHus. CTpoeHHe U (PU3MHUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XMMHWYECKHE CBOMCTBa Ha [pUMeEpe  XJopa
(B3aMMONIEHCTBHE C MeTamTamu, HeMeTalulaMH, Iueodamu). XJIOpOBOLOPOL.
ConsHasl KMCI0Ta, XHMHUYECKHEe CBOWCTBA, I0JIy4yeHue, npuMeHeHHe. [lelicTBue
XJiopa M XJOpPOBOJIOpO/a Ha OpraHu3M 4eloBeka. BaxkHeiIne XJIOpuabl M HX
Hax0XJIeHHe B IIPUpPOJIE.

Obmas xapakrepuctrka snemMeHToB VIA-rpymmel. OcoGeHHOCTH CTpoeHHs
aTOMOB, XapaKTepHble CTerneHu okucieHus. CTpoeHue u (HU3UUECKHE CBOICTBa
MPOCTHIX BELIECTB — KUC/IOpOoJa U cephl. AJUIOTPOIIHBIE MOJU(HKALINN KACIOPOA
H cepbl. XuMuyeckue cBodcTBa cepbl. CepoBOIOPOM, CTpoeHHe, (BHU3HYECKHe U
XUMHYECKHE CBOMCTBA. OKCHIB!I Cepbl KaK MpPeICTABHTENIM KHUCIOTHBIX OKCHJIOB.
Cephas kucmota, ¢usnyeckue U XHMUYECKHe CBoiicTBa (obmMe  Kak
NpPEeICTABUTENS Kjlacca KHCIOT M crneuuduyeckue). XHUMHYECKHE peakluu,
Jiexaliie B OCHOBE [POMBIIIIEHHOrO cIocoba MONydeHHsS CEPHOH KHCIIOTHI.
[lpumenenne cepHoit Kuca0Thl. Co/lM CepPHON KHCIIOTHI, Ka4eCTBEHHas peaklys Ha



cynbgar-uon. Haxoxnenue cepbl u €€ coequHEHWH B npupoze. XuMHUECKOe
JarpiISHEHHE  OKpy’Kalolled cpe/ibl COEHMHEHHSMH Cephbl (KHCJIOTHBIE JIOK]IH,
3arpASHEHHE BO31yXa U BOAOEMOB), CII0COObI €r0 MpeaoTBPALLIEHHS.

OOmas XapakTepuCTHKa 3JIEMEHTOB VA-rpynmnel. Oco6eHHOCTH CTpoeHus
ATOMOB, XapaKTepHbIe CTENeHH OKMCIeHHA. A30T, paclpoCTpaHEHHE B IIpUpoIE,
(pU3HYECKHe U XMMUYECKHEe CBOHCTRA. Kpyrosopor aszota B npupoze. Ammuax, ero
(pH3nYeCKHe ¥ XUMUYECKHe CBOHCTBa, fosryqeHne u npuMeHenue. Coju aMMOHUSI,
MX QU3MYECKHE U XMMHYECKHe CBOMCTRA, npuMeHeHue. KayecTBeHHas peakius Ha
MOHBI aMMOHMA. A3OTHas KHCIIOTa, €€ MONyYeHHe, (pusmyeckre U XUMUUECKHE
CBOMCTBa (OOIIME KaK TpPENCTABUTENS KIAcca KHCIOT W criequduIecKue).
Hcnonb3oBaHne HUTPaToB M coilell aMMOHMS B KayeCTBE MUHepPaIbHbIX
ynoOpenui. Xumudeckoe 3arpssHenue OKPY>KakOIIen Cpeabl COeAMHEHUIMH a30Ta
(KHCIIOTHBIE OXAM, 3arps3HeHHe BO3ZyXa, TO4YBBI U BOHOEMOB). Poctop,
AJIOTPONIHbIE MOAH(uUKauMU (ochopa, GUIMIECKHE U XUMHUECKHE CBOMCTBA.
Oxcenn pocdopa (V) u bocdopras KHCJI0Ta, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA,
noinyuenue. Menonszosanue hocdatos B KauecTBe MHHEPAIIbHBIX YI00peHHI.

OOuias XapakTepHcTUKa 3TeMeHTOB IVA-rpynmer. OcoberHoctr CTPOEHMS
daTOMOB,  XapaKTepHble  CTEINIEHH  OKMCJICHMUS. Yrnepon,  amioTpomnHsie
MOIHOUKALMH, paclpoCTpaHEeHHe B TPHPOZE, OHU3HYECKHE U XUMHYECKUe
CBOMCTBa. AncopOuus. Kpyrosopot yrneposma B mpupope. Oxcunel yriepona, ux
QU3MYECKHE U XUMHYECKHe CBOWCTBA, NEHCTBME HAa JKUBBIE OPrAHM3MEL
TOMy9€HHE ¥ IPUMEHCHHE. DKOJIOIMYECKHE IMPOGIIEMBI, CBS3aHHEIE C OKCHJIOM
yrnepoga (IV), rumoresa rno6anbHOro moTemeHms KIIMMaTa, MapHUKOBBIH
3 dekT. YroabHas KHCIOTA U ed COMH, MX (PU3NIECKHE U XUMHYECKHUE CBOMCTBa,
MOIyueHHe W npuMeHeHue. KauecTBeHHas peakuus wHa KapOOHaT-HOHBI.
HcnonesoBanue kapGonatos B OBITY, MEIMILMHE, MPOMBILIIEHHOCTH U CENbCKOM
XO34JCTBe.

[lepsonavansHble MoOHsITHS 06 OPraHUYEeCKUX BEIIECTBAX KAK O COSTUHEHUSIX
YIJIepola (MeTaH, 9TaH, 3THJIEH, aueTU/IeH, 3TaHOJ, [THUEPHH, YKCYCHAs KHCIIOTa).
Ipuponssie  ucroynuku YIICBOZOPOMOB  (Yrosb, NPHPOIHBIA Tas, He(dTh),
IPOAYKTBI MX mepepaboTku (OeH3uH), ux poJib B OBITY W IIPOMBILLIEHHOCTH.
IloHsitne o GuonorMyecky BaskHbIX BeecTBAX: XKHpax, OejIKax, yIrieBogax — U ux
PO B OKM3HM 4YeloBeka. MarepuaabHoe eJHHCTBO OpraHHYecKuX U
HEOPraHHYECKUX COeqUHEHHI]. :

Kpemuuii, ero Qusmyeckme u xummueckie CBOMCTBA, IIOJy4eHUE U
npuMeHeHne. CoelHeHUs KpeMHHs B npupone. OOliue mnpencraBieHus o6
oxcune kpemuust (IV) u kpemHHeBo# kucioTe. CuiMKaThl, X MCIIONB30BAHME B
OBITY, B NpoMbluITeHHOCTH. BaxHeiimme CTPOHUTE/IbHBIC MaTepHasbl: KepaMuKa,



CTeKJ0, I1eMeHT, OeTOH, sxene300eToH. I1pobiempl Oe30MacHoro MCII0JIb30BaHUA
CTpOMTENBHBIX MaTepHaJIOB B [IOBCEIHEBHOM KU3HH.

Xumuyeckull JKCRepUMeHnt:

u3ydyeHne oOpasiloB HeopraH14eCcKnX BEIECTB, CBOMCTB COJISIHOM KUCJIOTBHI,
TIpoBE/IeHHE KadeCTBEHHbIX peakuuil Ha XJIOPH/-HOHBL 1 HabmoeHe NPU3HAKOB
WX MOpOTEKaHusi, OIBITHI, oTpaxatorue Qu3AIECKUe 1 XAMHYECKHe CBOWCTBA
CAIOFEHOB M WX COEJIMHEHHH (BO3MOXKHO MCIIOJIb30BaHKE BUIEOMATEPHAIIOB),
o3HaKoMIieHHe ¢ 0OpaslamMi XJIOpHU/OB (ranoreHUIOB), O3HAKOMIIEHHE C
obpasuamMp  Ccepbl M eé  coequHeHMAMH  (BO3MOKHO MCTIOJIb30BaHME
BHIeOMATepPUaioB), Hab/IoIeHHe npoilecca 00yryMBaHus caxapa MoJ IeACTBUEM
KOHIIEHTPUPOBAHHOH CEpHOW  KUCJIOTBI, U3y4eHHE ~XUMHUHICCKHX CBOWCTB
pa30aBleHHOM CepHO# KHMCIIOTBI, 1POBECHAC KayecTBEHHOM peaklyy Ha cynbdar-
JOH ¥ HabmoJeHHe IpHu3HaKa e¢ NpOoTeKaHHd, o3HaKoMIeHHe ¢ (QHU3MUeCKIMH
cpoiicTBamMM a3oTa, Qocdopa U HX coelUHEeHMH (BO3MOXKHO HCIIOJIB30BaHNE
BHIeOMaTepHanoB), obpasmaMu a3oTHLIX 1 hochOopHBIX yno6peHuii, monyIeHue,
cobupaHue, pacro3HaBaHue H u3ydeHue CBOWCTB aMMuaKa, IpOBEJCHUE
KaueCTBEHHBIX PEeaKlyi Ha HOH aMMOHWA H hocaT-nOH U U3YHCHUE IIPU3HAKOB
UX [IPOTEKAHNUA, B3aUMO/IeVCTBUE KOHLIEHTPUPOBAHHOM a30THOW KHCIIOTHI ¢ MEJIbIO
(BO3MOXKHO HCIIOJIb30BAHUE BH/[EOMATEPHATIOB), H3y4eHue MOeJIEH
KPUCTAJUIMYECKIX ~PELICTOK anmaza, rpadura, QynnepeHa, o3HaKoMJIEHHE C
IPOLIECCOM afcopOLMy  PACTBOPEHHBIX BellecTB aKTHMBUPOBAHHBIM yrném M
yCTpOMCTBOM MPOTHBOIasd, ronyueHne, codbupanue, pacro3HaBaHue Y M3YHCHHE
CBOJCTB YIJIEKHUCIIOTO rasa, MpOBC/ICHNE KauecTBEHHBIX peaKlnid Ha kapOoHAT U
CHIHKAT-HOHBl M W3ydeHHe TpU3HAKOB HX mpoTeKaHus, O3HAKOMICHHE €
POy KIUEH CHNUKATHON POMbILIEHHOCTH, PEIICHUE 3KCIIEPUMEHTATBHBIX
3anad 1o TeMe «BakHeHIe HEMETaLIb! M WX COeIUHEHUAN.

MeTa/liibl H UX COeAHHEHUS

O61mas XapaKTeprcTUKa XUMUICCKUX 3JIEMEHTOB — METaJlJIOB Ha OCHOBAHUM
UX I0J0KEeHUs B [leproUUECcKOil CHCTEME xuMpgecknx dneMenToB [l .
MeueneeBa U CTPOCHUA aTOMOB. CtpoeHue METaJlIOoB. Meramadeckas CBiI3b U
MeTa/Uldueckas — KpuCTamddeckasd pemérka. DeKTPOXUMIHIECKUH Pl
HAIpsDKEHUH METaJIOB. duzpueckne 1 XUMUAICCKUC cpoiicTBa Metamios. Obmue
criocoOBpl  TIONyUeHHs METAJTIOB. [lousiTHE O KOPpPO3UM METAIIOB, OCHOBHBIE
crocoOBI 3allUThl WX OT KOPPO3UH. CruiaBsl (cTanib, 9YyTyH, JIOpAIOMUHHIH,
OpoH3a) U MX MPUMCHEHHUE B OBITY W IPOMBIIIEHHOCTH.

[1lenouHbie MeTalIbL: M10JIOKEHHUE B [lepuOAMIECKON CUCTEME XUMUYECKUAX
smementoB 1. V1. Menzeneesa, CTPOCHHAC X aTOMOB, HaXO)XJeHHE B MPHPOIC.
dusnuecKkre U XUMUAIECKUE cBOiicTBa (Ha IpUMepe HATpHA H xanus). OKCHIBl U



PHAPOKCHIBI HATPUs M Kanusa. IIpUMeHEHHE INENOYHBIX METAIOB U ux
COEeUHEHMUIA, '

[IlenoyHo3eMenbHBIE  MeTaTHI MarHié W KalbLUH: MOJOKEHHE B
Ileprnoaunueckoii cucTemMe XHMHYECKHX 3/IEMEHTOB H. Y. Menpeneesa, crpoenue
UX aTOMOB, HaXOX/ieHHe B ipupose. PU3nyecKre 1 XUMUYECKIe CBOHCTRA Marams
W Kanbuus. BaxHe#iume coemuHeHHs Kabius (OKCHA, THOPOKCHA, Ccomw).
/K€cTkocTh BoMBI M crIOCO6HI eé YCTpaHEHHs.

ATIOMUHHI: ON0XKeHNE B Ilepronudeckoii cucTeMe XUMHUYECKHX 3/1EMEHTOR
. W. Menneneesa, CTPOCHHC aTOMa, HaxoX[eHHe B mpupoje. Dusudeckue u
XUMHUHICCKHE CBOUCTBA alloMUHUsA. AM(OTEpHBIE CBOHCTBA OKCHIA U THAPOKCHIA
ATIOMUHHS.

Keneso: nonoxenue B ITeprogudeckoii crucTeme XMMHYECKHUX 3JIEMEHTOB /],
W. MenneneeBa, crpoenue aToMa, HaXoxJAeHHe B mpupome. Dusuueckue wu
XUMHYECKHEe CBOMCTBA xemne3a. OKCUmsl, THApOKCHIEI U cou xenesa (1) u sxenesa
(III), ux cocras, cBoiicTBa 1 TTOJIy4EHHE.

Xumuueckuii yxcnepumenms:

O3HaKOMJICHHE C o00pasuaMH MeTaioB M CIUIABOB, MX busnueckumu
CBOHCTBAMH,  HM3YYeHHWe  pe3yNIbTATOB KOPpO3UH  METaUIOB  (BO3MOKHO
HUCITIOIb30BaHue BHJIEOMATePUAIIOB), OCODEHHOCTEl B3aHMOJIEHCTBUS  OKCHIA
KaJbLMA M HaTpust ¢ BOAOH (BO3MOXHO WCIIOMB30BAHME BUJIEOMaTepUaoB),
MCCIICIOBAaHNE CBOKCTB XECTKOM BOJBI, TIpoliecca TOPEHHs JKeJle3a B KUCIOpoe
(BO3MOJKHO  HCIIONB30BaHUe BUIICOMAaTepHaAllOB),  MPU3HAKOB  NPOTEKAHUS
KaYCCTBCHHBIX peaKlHil Ha WOHEI: MarHus, KalbIus, alIOMHHUS, IIUHKA, XeJe3a
(II) u xenesa (III), Meau (IT), mabmronenve u omucanme IIPOLIECCOB OKPAIIMBaHUS
[IAMEHM  MOHAMM HATPHUS, Kalus M  KajbIHs (BO3MOXHO HCIOIB30BAHHE
BUJICOMATEPHAIIOB), HCCIENI0BAHNE aM(pOTEPHBIX CBOHCTE TUAPOKCHAA alFOMHUHUS

H THIPOKCHOa OWHKa, peuIieHue SKCIICPUMEHTAJIBHBIX 3a4a4 110 TeMe <(B8H(H€ﬁﬂlld€
METaJIJIbl U UX COETUHEHHUS).

XuMus H OKpy:KalOIAan cpeaa

BeutectBa u matepuans B [TOBCE/IHEBHOM JKU3HM dYejioBeKa. BesomacHoe
MCIIOTh30BAHKUE BEIECTB M XMUMHYECKHUX peakuuit B ObITy. IlepBast momors IIpu
XHUMHUYECKHUX 0JKOTaxX U OTPaBJICHUSIX.

XuMHUeCKoe 3arpssHeHme OKpY)Kalolle# cpenbl (MpeaesibHas JOIyCTUMas

KOHIEHTpalus Bewmects, nanee — [11K). Pois xumun B PELICHHH 3KOJOTHYECKUX
npodiem.

Xumuueckui IKcnepumenm:

M3yueHne o0pasLoB MaTepHasosn (cTekino, crtaBel MeTalioB, [IOJINMEPHBIE
MaTepHaJIbl).

Mesicnpeomemnvie cesnzu



Peanusaiusi MeXIIpeIMETHBIX CBs3ed MpPH H3y4YeHHH XUMHUH B 9 Kiacce
OCYLIECTBIISIETCS Yepe3 WCIOIb30BaHUE Kak OOIMX eCTeCTBEHHO-HAYJHBIX
TIOHATUH, TaK W TIOHATHH, ABISIIOIIMXCSI CUCTEMHBIMH IS OTJAEIBHBIX IPEAMETOB
€CTeCTBEHHO--HAayYHOI'O LIUKIIA.

OOmMe ecTecTBEHHO-HAYYHbBIE TTOHITUS: HAy4HbIM (pakT, rumoresa, 3aKoH,
TeOpHs, AaHalM3, CHHTe3, Kiaccuukaluys, MEepUOAUMIHOCTb, HaOIOJEHHE,
5KCIIEPUMEHT, MOIEIMpOBaHUE, W3MEpeHHe, MOJeNb, HABJIEHHE, MapHUKOBBIA
s deKT, TeXHOIOTHs, MaTepHalbl.

®usuka: Marepusi, aToM, OJJIEKTPOH, IIPOTOH, HEWTPOH, HOH, HYKIIHI,
U30TOIBI, PAIMOAKTHBHOCTh, MOJICKYJ/a, JJIEKTPUYECKHH 3apsj, IIPOBOJHUKH,
NOJIyNPOBOJHMKH, JUJJIEKTPUKH, (OTOINIEMEHT, BEIeCTBO, TelIo, OOBEM,
arperaTHOe COCTOSIHHE BelIecTBa, a3, pacTBOP, PACTBOPUMOCTD, KpUCTAJUINYECKas
peléTka, CIiaBbl, (U3MUECKHEe BEJMUMHBI, €JUHHIEI H3MEpEHHs, KOCMHUYECKOe
IIPOCTPAaHCTBO, IUIAHETH, 3BE3/1bl, CoMHIIE.

Buonorus: ¢orocuntes, meixaHue, Ouoctepa, SKOCHCTEMA, MHUHEPaTbHbIE
y100peHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpajbl, TOPHbIC I[OPOJIEI,
MoJIe3Hble UCKOMaeMble, TOIJIMBO, BOIHbIE PECYPCHI.



INTAHUPYEMBIE PE3VJIbTATHI OCBOEHUS IIPOTPAMMBI TI0
XUMHUH HA YPOBHE OCHOBHOI'O OBILIETO OBPA30OBAHUS

JUYHOCTHBIE PE3YJbTATHI

JIn4HOCTHBIE pe3ynpTaThl  OCBOEHUS IpOrpaMMBl  OCHOBHOTO  OOIIIero
00pa3oBaHUS JOCTUTAKOTCA B XOJe 00y4eHHs XUMHH B €IMHCTBE Y4eGHOW u
BOCIUTATEIBHON NEATE/IBHOCTH B COOTBETCTBHH C TPAAUIMOHHBIMA POCCHICKIMIY
COLMOKYNBTYPHBIMA U yXOBHO-HPABCTBEHHBIMU LIEHHOCTAMM, INPHUHSTEIMA B
OOILIECTBE INPABUIAMH M HOPMAMH IOBEIEHHS K CIIOCOOCTBYIOT IIpoIieccaM
CaMOIIO3HaHHs, CAMOPAa3BUTHSA U COLMATM3ALUN 06YIaFOLITHKCS,

JIU4HOCTHBIE  pe3ysibTaThl  OTPA&XKAIOT — TOTOBHOCTH o0yuarormumxcs
PYKOBOZCTBOBATECS ~ CHCTEMOH  IO3MTMBHBIX IEHHOCTHBIX OpHEHTaldi u
PacllMpeHUE OMbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOoCIHTAHHUS:

UCHHOCTHOIrO OTHOIIECHHA K OTE€YECTBEHHOMY KYIJIbTYPHOMY, HUCTOPUYECKOMY
W HayqHOMY HACIENHIO, MOHMMAHMS 3HA4YeHMs XUMUYECKOH HAYKH B IKU3HH
COBPEMEHHOr0 0O0IIeCTBa, CIIOCOOHOCTH BJAIeTh A0CTOBEpHOH MHGMOpManueil o
IEPEIIOBBIX NOCTHIKCHHUAX M OTKPHITHUAX MHPOBOH M OTE€YeCTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPONCTBE MUpa 1 06LIleCTBa;

2) rpa/1aHCcKOro BOCIIHTAHHSA:

IPCACTABJICHUS O COLMATBHBIX HOPMax W IIPaBHIAX MEXIMIHOCTHEIX
OTHOIICHHH B KOJUIEKTHMBE, KOMMYHMKATUBHON KOMIIETEHTHOCTH B 00I1IeCTBEHHO
MOJIE3HOH,  y4eGHO-HCClIeIoBaTENbCKON, — TBOpUYeckolt  u JpPYTUX  BHOax
ACITCIPHOCTH, TOTOBHOCTH K pPa3sHOOOpa3sHOM COBMECTHOM JIeSTelbHOCTH IIpH
BBITIOJIHEHUH  y4eOHBIX, TMO3HABATENBHBIX 3a4a4, BBITIOIHEHHUH XHMUAYECKHX
SKCTIEPUMCHTOB, CO3/1aHUM Y4eOHBIX TPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHIIO
M B3aMMONOMOLIM B TMpoLecce 3TOH y4eGHOM ESATeNBHOCTH, TIOTOBHOCTH
OICHUBATH CBOE IMOBEAEHHE M TIIOCTYIIKM CBOMX TOBAapHILEH C IO3HLUU
HPaBCTBEHHBIX U ITPaBOBBIX HOPM C yU&TOM OCO3HAHMSA [OCIIENCTBUI IIOCTYIIKOB;

3) UEHHOCTH HAYYHOTO MO3HAHHUS

MHPOBO33PEHYECKUE TPEICTABIEHUSA O BELIECTBE M XUMHYECKOL peaxkuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BHTHA HAyKH W COCTaBJISIOIIIHE
OCHOBY JUL1 TIOHMMAHUA CYUIHOCTH HAYYHOH KapTHHBI MHpA, [peiCTaBIeHUs 06
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTHA IPUPOIBI, B3aHMOCBA3AX YEIOBEKA C
NPUPOJHOH CPeMIoH, O POJTH XMMUH B TO3HAHUH 3THX 3aKOHOMEPHOCTEH;

TIO3HaBaTe/IbHbIE MOTHUBBI, HANPABIEHHbIE Ha [OJYYCHHE HOBBIX 3HAHHM MO
XUMHUH, HEOOXOIWMBIE JIT OOBSICHEHHUS HaOJII01aeMBIX TIPOIIECCOB H SABIICHUH,
NO3HABATE/IPHOH, MH()OPMAMOHHOW W YHTATEIBCKOI KyIBTYPEI, B TOM 4YHCJE
HaBBIKOB ~ CaMOCTOATENIbHON paboTel ¢  yueGHBIMH TeKCTaMH, CIIPaBOYHOM



TUTEpaTypol, MOOCTYNHBIMH TEXHUYECKMMH CpeICTBaMH nHGOopMaLIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYEHHIO M [103HAHHIO, MO0003HATEIBHOCTh, NOTOBHOCTH H
CIOCOGHOCTE K CamMoo0pa3soBanmio, NPOEKTHOM M HCCIIeOBATENbCKOM
JeATENBHOCTH, K OCO3HAHHOMY BbIOOpY HAMPaBICHHOCTH W YPOBHA o0yueHus B
JIaJIbHeHnIeM;

4) popmMHpoBaHHs KYJbTYPbI 310POBbH:

O0CO3HaHME IIeHHOCTH >KM3HM, OTBETCTBEHHOIO OTHOLICHHA K CBOEMY
37I0pOBBIO, YCTAHOBKH Ha 3J0pOBbI 00pa3 JKM3HH, OCO3HAHHC IIOCTIC/ICTBHH 1
HETIPUATHE BPEIHBIX MPUBBIYEK (YIIOTPeOIeHNs aJKOTolsl, HAPKOTHKOB, KypeHHs),
HeOoOXOIMMOCTH CcOOMOeHrs npaBua  0e30macHOCTH  IIPU oOpaiieHUH €
XUMWYECKUMH BellleCTBaMy B OBITY M pealbHOH XU3HH;

5) TPyAOBOr0 BOCNIMTAHUSA:

MHTEpeC K MPAKTHHECKOMY H3y4eHHIO Ipodeccui U Tpyaa pasiuiHoro poaa,
yBaXEHHE K Tpydy ¥ pesylpTaram TpY/IOBOW JeATENbHOCTH, B TOM 4YHCIe HA
OCHOBE INpPHMEHEHVs [PEIMEeTHbIX 3HaHMH MO XHMHH, OCO3HAHHBIA BBIOOD
WHIMBHLYATBHON TPAEKTOPHH IPOA0JKEHHs: 00pa3oBaHUs C y4ETOM JTHUYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX HHTEPECOB 1 oTpeOHOCTEH,
YCIEIHOM MpodecCHOHaNbHOM NeATC/IbHOCTH 1 Pa3BUTHA HEeO0OXOIMMBIX YMEHHUH,
FOTOBHOCTH @IAITHPOBATHLCS B PO(ECCHOHATIBHOM CPeIE;

6) KOJIOrHYeCKOro BOCIIUTAHHUSA:

9KOJIOIMYECKH IlejiecooOpasHoe OTHOIIEHHE K IMPHPOJAE Kak HCTOTHHKY
JKM3HE Ha 3eMile, OCHOBe eé CyllleCTBOBaHHs, TIOHUMaH)e IEHHOCTH 310pOBOT0 1
Ge30ImacHOro 00pasa JKM3HH, OTBETCTBEHHOE OTHOLUCHHE K COOCTBEHHOMY
DHU3MUECKOMY ¥ ICHXWYECKOMY 3/0POBBIO, OCO3HAHME LEHHOCTH COOMIOIEHHA
npaBuil Oe30MacHOro OBeICHHs NpH paboTe C BEILIECTBAMH, & TAKKE B CUTyaLHAX,
YIPOYXKAIOIINX 3/I0POBBIO U XKU3HH [1H0ICH;

CIIOCOGHOCTH MPUMEHATH 3Haliusl, MojlydaeMble TPH U3y<IeHHH XMMHAH, JIA
pelIeHus 3a1a4, CBI3aHHbIX C OKpY:Katollell TPUPOTHOM CPelot, VTS MOBBIICHHA
YPOBHSL ~ 9KOJIOTMYECKOH  KyJbTYpbl, ~ OCO3HAHHS r100ajgbHOTO  XapakTepa
5KOTIOrMYecKHX MpobieM W MyTeil MX pEIIeHHs MOCPENCTBOM MCTOIO0B XHMHUH,
3KOJIOTMUECKOTO MBIIIJIEHHs, YMEHHs PyKOBOACTBOBAThCA MM B [103HABaTENIBHOM,
KOMMYHHUKATHBHOH U COIMAIBHON MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocTaBe MeTalpeAMETHbIX PE3yNbTaTOB BBIASIAIOT 3HAYMMBIC LA
(GopMHUpOBaHKSA MHPOBO33PCHHUS oblileHayYHBle TIOHSTHS  (3aKOH, TEOpHS,
IPUHIIUI, THIOTe3a, HaKT, CHCTEMA. 1POLECE, SKCIEPUMEHT 1 Jpyroe.), KOTOpbIe
MCIIONB3YOTCS B €CTECTBEHHO-Hay'HBIX yueGHBIX IpeaMeTax U MO3BONIAIOT Ha
OCHOBE 3HAaHWH M3 3THUX MpeAMeToB (OpPMUPOBATEH TPEACTABIICHUE O 11eJI0CTHOH



Hay4HOH KapTUHE MHDa, U YHHBEpCaIbHbIE yueOHble feHcTBHA (MO3HABATEIbHEIE,
KOMMYHHKaTHBHBIE, DEryNATHBHBIE), KOTODHE O0OeCIeUHBAIOT GopmupoBanue
TOTOBHOCTH K CaMOCTOSITENBHOMY ILIAHMPOBAHHUIO U OCYILIECTBIIEHHIO Y4eOHOH
JeATEILHOCTH.

IlosnagaTensHble yHuBepcaabLuble y4eOHbIe aeficTBHSA

basoBbie siornueckue neiicTus:

YMEHHS HCTIOJb30BATh NPUEMBI JIOTHYECKOTO MBIIILICHHMS IIPH  OCBOCHHH
3HAHMH: PaCKphIBATH CMBIC] XMMHYECKUX [OHSTH (BBIIENIATH MX XapaKTepHble
TMPU3HAKH, yCTAHABIMBATH B3aUMOCBS3b C JPYTHMH NIOHATUSMHU), HUCIIOJIB30BATH
TIOHATHS JUIs OOBSCHEHUS OTAEILHBIX DAKTOB 1 SIBIIEHUM, BBIOUPATE OCHOBAHHS U
KPHUTEPUH NI KNACCHU(YHKALME XHMMHUYECKHX BEINECTB M XUMHUECKHX peaxiui,
YCTaHABIMBATh TNPUYUHHO-CIIECTBEHHBIE CBI3H MEXIY OOBEeKTaMH H3ydeHws,
CTPOMTE JIOTHYECKHE PACCyXkNCHUs (MHIyKTHBHbIE, ACIYyKTUBHBIE, 110 aHAJOTUH),
N€J1aTh BBIBOJIBI M 3aKIIOUECHUS;

YMEHHE NPUMEHATh B MPOLECCE IIO3HAHMS ITOHSTHUS (mpenMeTHBlE H
METaIpeAMETHbIC), CAMBOJIMYECKUE (3HAKOBBIE) MOJIEIIH, UCTIONB3yEMBIE B XUMHUH,
IPeo0pa3oBbIBATE IIMPOKO IPUMEHSIEMBIE B XM MOJZIeJIbHBIE NIPE/ICTABICHUS —
XHMHYECKMH 3HaK (CHMBOI dJIEMEHTa), Xumudeckas (opMmyna u YpaBHEeHHe
XUMHYECKOH PeaKUMy — TPH PelIeHHH Y4eGHO-MO3HABATENEHAIX 3ajJa4, ¢ y4ETOM
9THX MOJIEJBHBIX IIPE/ICTABIECHUI BBISBIATE M XapaKTepH30BaTh CYIIECTBEHHBIE
HPUSHAKH U3YdaeMBIX O0BEKTOB — XHMHYECKHX BELIECTB H XUMUYECKHX peaxkiui,
BBISIBIATE ~ OOLUME  3aKOHOMEPHOCTH, [IPUYHHHO-CIEICTBEHHBIE  CBA3M |
IPOTHBOPEYHSA B U3y4aeMBIX [IPOLIECCAX U SBIICHHUSX,

Basosble necnenoparennckue neiicraus:

YMCHHE UCIIOJb30BaTh [OCTABIEHHBIE BONPOCH B Ka4yecTBe HHCTPYMEHTA
[IO3HAHHUSA, a TaKkXkKe B KadecTBE OCHOBBI JIf (popmupoBanus rumoTessl o
HIPOBEPKE IPABHIIEHOCTH BBICKA3BIBAEMBIX CyIKIEHHMIL;

NpUOOpEeTeHHe OMmbITa 110 TIaHUPOBAHUIO, OPTaHM3alMH W HPOBEICHHUIO
YHCHUYECKHX ~ OKCNEPUMEHTOB, yMeHHe HabMIogaTh 3a XOJOM Tmpoliecca,
CaMOCTOATE/IHO NPOrHO3UPOBATh €10 Pe3yIIbTar, (opmynupoBate 0606ueHMs 1

BBIBOJIBI 110 PE3y/ibTaTaM MPOBEAEHHOTO OIIBITA, MCCJIEIOBAHHUS, COCTABIATL OTYET
0 Ipozie/IaHHOM pabore.

PaGora ¢ undopmanueii:

YMCHHE BBIOUpATH, AHAM3HPOBATH W MHTEPNPETUPOBATE UH(DOPMAIIHIO
Pa3IMIHBIX BUNOB U (hOPM IIPeCTaBIICHNS, IIOTyMaeMyI0 U3 Pa3HbIX UCTOYHHKOR
(HayuHO-TIOMy IS pHAast uTepatypa XMMHHYECKOTO  COAEp)KaHuS, CIIpaBOYHBIE

nocobus, pecypckl WHTepHeTa), KpuTwdeckn oreHuBaTh TIPOTHBOPEYUBYIO H
HE/I0CTOBEPHYI0 MH(DOPMAIHIO;



YMEHHE IPUMEHSTh pasIuyHble METOABI U 3allpoChl IIPHU IOUCKe M OTOOpE
MH()OPMAIIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIMMBIX IS BBHIIOMHEHHS
Y4eOHBIX ¥ MO3HABATENBHBIX 3a/1a4 OlPeIeNEHHOTO TUIIA, IIPUOOPETEHHE OIIBITA B
00JyacTH  HCIONB30BaHUS HHPOPMAIIMOHHO-KOMMYHHMKATUBHBIX — TEXHOIOTHIA,
OBJIa/ICHUE KYJBTYPOH aKTHBHOI'O MCIIOJIb30BAHUS PA3THYHEIX ITOMCKOBBIX CHCTEM,
CaMOCTOSTEIEHO BEIOMpATh ONTHMAILHYIO (GOpMy mpejcTaBieHus nHGOPMALUH U
HIUTIOCTPUPOBATh  pellacMble 3a/1aud  HECJIOKHBIMHM CXE€MaMH, IHarpaMMaMi,
ApyraMu GpopMaMu rpapuKi U KX KOMOWHAIHAMU;

YMEHHE HCIOJIb30BaTh W  aHaIM3UPOBAaTh B IIpolecce y4yeOHOH W
MCCIIeI0BATEIbCKOH AEATENBHOCTH HH()OPMALUIO O BIUSHUK TPOMBILIIEHHOCTH,
CENIbCKOT0 XO35iHCTBA M TPAHCIIOPTa Ha COCTOSHME OKPYXKAIOLIEeH MPHPOIHOMI
CpeJBbl.

KomMmyHnHKaTHBHBbIE YHHBepCA/IbHBIE YueOHbIe AeiicTBHS:

YMEHUS 3aJaBaTh BONPOCH (B XoZe Juajora WU (WIM) AMCKYCCHH) IIO
CYIIECTBY  OOCYxJIaeMOH  TeMbl, (OPMYJIHPOBaTh CBOM  IIPEAJIOKEHHUS
OTHOCHUTEJIFHO BBINIOJIHEHUS IPEIJI0KEHHON 3a1a4H;

YMEHMs]  OpPEeACTaBIATE  [10JyUeHHBIe  pe3yJbTaThl  I03HABATEJILHOMN
ACATENIPHOCTH B YCTHBIX H [MCLMEHHBIX TeKcTaX; [ellaTh Ipe3eHTaLHIO
PE3yJIbTaTOB BBINOJHEHM XMUMHYECKOI0 3KCIIEPUMEHTa (J1abOpaTOPHOIO OIIBITA,
71a00paTOPHON PaboTHI M0 KUCCIEOBAHNIO CBOMCTB BEIIECTB, Y4e6HOTO IPOEKTa);

yMeHHUs Yy4eOHOro COTpYyAHMYCCTBA CO CBEPCTHUKAMH B COBMECTHOM
MIO3HABATEJIPHOW W MCCIENOBATC/ILCKOM — HESTEJIbHOCTH  IIPH  peIIeHHr
BO3HHKAIOIIMX IPO0JieM Ha OCHOBe yuéra OOLIMX HHTEPECOB M COIIACOBAHHUS
MO3ULUHA (00CyKAeHHs, OOMEH MHEHMSIMH, «MO3TOBBIE INTYPMBD), KOOPIUHAIHS
COBMECTHBIX JCHCTBHH, OIpe/le/ieHe KPUTepHeB 110 OIEHKE KayecTBa
BEITIOJIHEHHOM pabOThI U ApyrHe).

PeryasitTuBHble YyHHBepcaibHbIe yueOHbIe 1eficTBHSA:

YMEHHE CaMOCTOSATEIbHO OIpe/lesiATh el JesTeJIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIIATh, KOHTPOJIMPOBATE W I[IPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOKO
NesATeNbHOCT, BbIOMpaTh Hanbosee d(p(heKTHBHBIE CIIOCOOBI pelIeHHs yueOHBIX U
MO3HABATEILHBIX 3a/la4, CaMOCTOSITe/IbHO COCTAaBISATh HWJIH KOPPEKTHPOBATH
NPEIIOKEHHBIA alTOPUTM  JEHCTBUI [PU  BBHIMOJHEHHH 3aJaHUM C  YUETOM
MOJTyYeHHUs] HOBBIX 3HAHMN 00 M3yuacMmblX 0OBEKTaX — BEIIeCTBax H peaklHix,
OLIEHMBATH COOTBETCTBHME IMOJIYYEHHOIO pe3yJbTara 3asBJICHHOW Lead, yMeHHe
MCII0JIB30BaTh H aHAIM3UPOBATE KOHTCKCTBI, MIpeJiaraeMble B YCIIOBUH 3a/IaHUH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3y/bTATOB IO OCBOEHHIO 0043aTEILHOrO
COIEP)KaHMs, YCTAHOBJIEHHOIO [aHHOH (eldepaJlbHOM paboyedl NIporpaMMoHu,
BBLIIEJISIOT: OCBOEHHBIE O0ydYarolMMUCs HaydHble 3HAHUS, YMEHHUS H CIIOCOOBI



ACUCTBMH, cmermduueckne s NPEeAMETHON o00nacté  «XUMHUSI», BUIEI
ACATCJIBHOCTH 1O  MOJYYEHHMIO HOBOTO 3HAHHSA, ero UHTEpIIpeTaIiH,
[IPE0OPA3OBAHUIO U IIPUMEHEHHIO B Pa3IUYHbIX Y4COHBIX ¥ HOBBIX CHTYAITUAX.

K koHLy o6yuenus B 8 kiacce npeMeTHbIE pe3ynbTaThl Ha 6a30BOM ypoBHE

AOJDKHEL OTPAkKaTh CHOPMUPOBAHHOCT y 06YHAIOLIHXCS YMEHHUI:

* PACKpLIBATL CMBICT OCHOBHBIX XMMHYECKHX MOHSTHI: atom, MOJIEKyJIa,
XUMHYECKHUH DJIEMEHT, MPOCTOe BEIECTBO, CIOKHOE BEIIIECTBO, CMECh
(omHOpPOAHAA U HEOIHOPO/IHAS), BAJIEHTHOCTh, OTHOCHTEIbHAS aTOMHAS U
MOJICKyIsipHas Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJIsIpHasl Macca,
MAacCcoBasl 0/ XUMHYECKOr0 JIEMEHTA B COeAMHEHUH, MOJISPHBIit 00BEM,
OKCH, KHCJIOTa, OCHOBAaHHE, COIb, 3JIEKTPOOTPULATENLHOCT, CTENCHb
OKHCIICHUA, XUMMYECKas peaKiHs, KIacCUOUKAUUS peaKI{Hil: peakuuu
COCMUHEHHSA, pEakUWM pasIoXKeHHS, DPeakUHH 3aMelleHus, peaxkuuu
00MeHa, 3K30- U IHIOTEPMHUUECKHUE peakLuH, TeIIoBOM 3 ekt peakuum,
PO aTOMa, JNIEKTPOHHEIA CIOH aToMa, aToMHas OpGHUTab, paaunyc
aToMa, XHMUYECKas CBfi3b, IOJSAPHAS M HEMONSIpPHAs KOBATCHTHAS CBS3b,
MOHHAA CBA3b, MOH, KaTHOH, aHWOH, PAacTBOp, MaccoBas M0NA BellecTBa
(IpoLeHTHAs KOHIEHTpALHs) B pacTBope;

* HWIIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKMX IOHATHH W
IIPUMEHSATH OTH MOHSATHUSA IIPY OTTHCAHUY BEILECTB U UX IIpEeBpaIIeHHUI;

® MHCIOJB30BATE XHUMHYECKYH) CHMBOJMKY JUIS COCTABJICHHS bopmyn
BEILECTB U YPABHCHHI XUMUUECKUX PEaKIIHii;

* OHPCACIATL BAICHTHOCTb aTOMOB 37I€MEHTOB B GUHAPHBIX COE/IMHEHUSX,
CICNCHL  OKHCIICHHS  3JIEMEHTOB B  GUHAPHBIX COEeIUHEHUSX,
HPUHA/VIEHKHOCTE BEWIECTB K ONPEeIEHHOMY KJIACCY COEMHHEHHH Mo
dGopMymam, BHI XHMMHYECKOH CBS3M (KoBaneHTHass W WOHHas) B
HEOPTraHUYECKHUX COEIMHEHUSX;

® PAacKpeIBaTk CMbICI [lepuomnyeckoro 3akoHa J. WU. Menneneesa:
ACMOHCTPHPOBATh MOHUMAHHE IIEPUOTUYECKON 3aBHCHMOCTH CBOMCTE
XHMUTECKUX 3JICMEHTOB OT UX IONIOKeHUS B Ileproauyeckoii CUCTEME,
3aKOHOB COXpPAaHEHHMS! MAaCChl BELIECTB, [OCTOAHCTBA COCTABA, ATOMHO--
MOJICKYISIPHOTO Y4eHHUs, 3aKOHA ABOTapo;

® OINCBIBATE W XapakTepu30BaTh TabIMYHYO dopmy Ilepuoaudeckoii
CHCTEMBL  XMMHUYECKHX OJIEMEHTOB: pa3NiMuaTh [OHATHA «IJIABHAS
moarpynna (A-rpymmna)» u «mnobougas noarpymmna (b-rpynma)», mansre u
OonblINe NEPUOIBl, COOTHOCHTH 0003Ha4YEHHUsI, KOTOPBIE MMEIOTCS B
Tabmuue «Ilepmoamueckas cucrema XUMHYECKHUX 3yeMmeHToB J[. MU.
Menneneesa» ¢ umcioBbIMU XdpaKTepUCTHUKAMKM CTPOEHMS AaTOMOB



XMMHYECKHX 3JIEMEHTOB (CocTaB U 3apsn supa, odlllee YUCIIO JIEKTPOHOB
M pacrpeesieHue |X M0 3JeKTPOHHBIM CII0SIM);

o KIaccHPUUIUPOBATH XUMHUYCCKHE DJIEMEHTHI, HEOPraHWMYECKHE BEILEeCTBa,
XUMHYECKHEe peakiuu (1o 4ucly U COCTaBy YYacTBYIOIIMX B pEaKUUU
BEIIIECTB, M0 TEIJIOBOMY Jd(P(eKTY);

e XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEILUECTB
Pa3NMUYHBIX KJ1accOB, IOATBep:/Ias ONMcaHue MpUMeEpPaMH MOJIEKYJISIPHBIX
YpaBHEHMH COOTBETCTBYIOILMX XUMHUYECKUAX PEAKIIMH;

e IIPOTHO3HPOBATH CBOHCTBA BELISCTB B 3aBUCHMMOCTH OT HX Ka4e€CTBEHHOIO
COCTaBa, BO3MOJKHOCTH [IPOTEKaHMS XUMHMYECKHX IIPEBpAlleHUd B
Pa3IMYHbIX YCIOBUSIX;

e BBIUHMCIATH OTHOCHTEIBHYIO MOJEKYJIApHYIO M MOJSAPHYHD MaccChl
BELIECTB, MACCOBYI JOJI0 XMUMHYECKOTO JJIeMeHTa II0 (opMyie
COeIMHEHHS, MAaCCOBYIO [10/110 BeILleCTBA B PacTBOPE, IIPOBOJUTE PacUYEThI
M0 YPaBHEHHUIO XMMHYECKOH PEaKIHH;

e IPUMEHSITH OCHOBHBIE OINCPAllMK MBICIIUTENBHON JIEATEILHOCTH — aHAJIN3
¥ CHHTe3, cpaBHeHHe, 0000UICHHE, CHUCTEMaTH3alMIO, KIacCH(pUKALMIO,
BBISBIIEHHE TMPUYUHHO--CJIC/ICTBEHHBIX CBf3e€H — IJIs M3Y4EHUS CBOMCTB
BEIECTB M XHMHUYECKMX Ppeaklud, eCTEeCTBEHHO-HAyYHbIE METO/bI
[03HaHUs — HaOIIoAeHHEe, W3MEpEeHHe, MOJIEIHUPOBaHHE, IKCIEPHMEHT
(peabHBIN ¥ MBIC/IEHHBIH );

e ClIEN0BaTh  NpaBWiaM  [10Jb30BaHMS  XMMUYECKOHW  MOCYIOH U
nmabopaTopHbIM 00OpYAOBaHHEM, a TaKKe MpaBuiaM oOpalleHus ¢
BEIlECTBAMM B COOTBETCTBMM C HHCTPYKUHUSAMH II0 BBIIIOJIHEHHIO
n1abopaTOPHBIX XMUMHUYECKHX OIBITOB II0 TOMYYEeHHIO M COOMpaHHUIO
razo00pasHeIX BEIIECTB (BOJOpOJa M KHCIOPOJA), IPUTOTOBICHHUIO
pPacTBOPOB C OMpEe/IeNEHHOI MaCCOBOH [0JIell pacTBOPEHHOTO BEILECTBA,
MIAHUPOBaTh WM MPOBO/IMTH  XHMHYECKHE  IKCIIEPUMEHTBI  IIO
PACTIO3HABAHUIO PACTBOPOB 111¢/104EH U KUCIOT ¢ MIOMOLIBIO MHIUKATOPOB
(maxkmyc, GpeHoTaNeHH, METHI0PAHK U APYTHE).

K xonmy ofyuenus B 9 Kaacce rpejMeTHbIe Pe3ynbTaThl Ha 6a30BOM ypOBHE

JIOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD Y 00yHarOIIUXCsl yMEHHH:

e DACKPBIBATH CMbICA OCHOBHBIX XHMHYECKMX MOHATHH: XUMHYECKHH
JlIeMEeHT, aToOM, MOJIeKy/la, HMOH, KaTHOH, aHHOH, IPOCTOE BEIIeCTBO,
CIIO’KHOE BEIIECTBO, BaJCHTHOCTh, JIIEKTPOOTPHIATENBHOCTh, CTEICHb
OKHCJIEHHs, XUMUYECKas peaKiius, XUMUIecKas CBs3b, TEIIOBOH 3(deKT
peakldy,  MOJIb,  MOJSpHbIE ~ 00BEM,  PacTBOp,  3JIEKTPOIMTEI,
HE3JIEKTPOJIUTRI, JIEKTPOJIUTHYECcKas JUCCOLHUAIMs, peaklUud HOHHOIOo
oOMeHa, KarajlH3aTop, XiMHYECKOe paBHOBecHe, oOpaTumble U



HeoOpaTHMble peakIuy, OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE  pEaKIUH,
OKHCITUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W BOCCTaHOBJIEHHE,
aJUIOTPOMHUS, aM(pOTEPHOCT, XUMHUYECKas CBS3b (KoBaleHTHas, MOHHas,
MeTalIMIecKas), KPUCTAalUIMYecKass —pelnéTKa, KOppO3Usi MEeTaJljIoB,
CIUTABBI, CKOPOCTL XMMHYECKOH peakuuu, IIpegeibHO JOIlyCTUMas
konnenTpamus [IJK BerecTsa;

WTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XHMHYECKUX [IOHSTHH 1
[IPUMEHSATE 3TH MOHSATHS [IPH OTTMCAHUM BEIECTB U UX IIpeBpalleHHUI;
HCIIOIB30BaTh  XMMMYECKYI) CHMBOIHKY JUIS COCTaBJICHHS bopmy
BEILCCTB W yPaBHEHUH XMMUUECKUX PeaKIHii;

ONPEACIIATE BAJICHTHOCTD U CTEMNEHDb OKUCIEHHUS XUMHYECKUX SIeMEHTOB B
COCAMHEHMAX paslTMvHOrO COCTaBa, INPMHAUISKHOCTH BELIECTB K
OIPENe/ICHHOMY KJIacCy COeIMHEHHH 1o (GopmynaM, BuI XUMHUYECKOl
CBSI3M  (KOBAJeHTHAs, MOHHAs, METalIuYeckass) B HEOPraHHYECKHX
COCAMHEHHUAX, 3aps/l MOHA [0 XUMHYECKOH (hopMmyire, XapakTep cpenbl B
BOZHBIX pacTBOPaX HEOPraHUYECKHX COeJIUHEHUH, THII KPHCTaIUIMYECKOM
PEIIETKM KOHKPETHOT'O BELIECTBA;

packperBath cmbicn Ileproaudeckoro 3akoma JI, U, Mengeneesa wu
ACMOHCTPUPOBATE €r0 I[OHUMAaHHe: OIHCHIBATE K XapaKTepU30BaTh
Tabnuunyo Gpopmy I[Tepuomnueckoil CHCTEME] XUMHUYECKUX 3JIEMEHTORB:
PasjMuaTe NOHATHA «riIaBHas moarpymma (A-rpymma)y M «moGounas
nmoarpynna (b-rpynma)», Mamsle u  Gonbimde NIEPUOMBI, COOTHOCHUTH
0003HaYeHMsI, KOTOpble HMEIOTCs B IIEpUOAMYECKOlt Tabiune, ¢
JHCIOBBIMH  XapakTePUCTHKAMM  CTPOEHHS  aTOMOB  XHMUYECKHX
GMIEMEHTOB (COCTaB M 3apsad  Ampa, obliee umcio JIEKTPOHOB U
paclpefieleHie HUX 10  3IeKTPOHHBIM CIIOAM), OOBIACHATH o6Imue
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COEIMHEHUH B
HpeaeiaX MalblX MEPUO/IOB U NIABHBIX MOAIPYII ¢ YIETOM CTPOEHHS UX
aTOMOB;

KJIaCCHULIUPOBATE XUMUYECKHE SJIEMEHTBI, HEOPTraHWYECKHEe BEIECTBa,
XUMHUYCCKHE peaKinu (IO 4UCIy M COCTaBy YYacTBYIOIIUX B pPeakiUU
BCILICCTB, MO TEIIOBOMY 3((eKTy, 10 UIMEHEHHIO CTeneHed OKHCIIeHIs
XUMHYECKHX 3JIEMEHTOR);

XapaKTepU30BaTh (ONMUCHIBATL) OOIIME M Crielu(pHUYecKre XUMUYECKHe
CBOMCTBA TPOCTBIX M  CIIOMKHBIX BCIIECCTB, TIOATBEPXKOass OITUCAHUE
IPUMEPAMU MOJIEKY/ISIPHBIX U HOHHBIX ypaBHEHHIA COOTBETCTBYIOIIUX
XHUMHYCCKHUX peaKIIUii;

COCTABIIATh  ypaBHEHHs OJIEKTPOIUTHIECKOMH AUCCOLMALIMM  KHCJIOT,
IEJI09eH 1 COJIeH, MOTHbIE U COKpAIIEHHBIE YPaBHEHHS peakIHii HOHHOTro



oOMeHa, ypaBHeHHs peakiuii, MOATBEPHIAIOIIMX CYLLIECTBOBAHHE
TeHETUYECKON CBA3M MeX/y BellleCTBAMHU pa3JIM4YHbIX KIACCOB;
PacKpbIBaTh  CYIIHOCTb OKWC/IMTE/IbHO-BOCCTAHOBHTENBHEIX —peaKIUil
IOCPE/ICTBOM COCTABJICHMS! HJIEKTPOHHOTO GanaHca ITHX peakiuii;
NPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOEHHS,
BO3MOXXHOCTH TIPOTEKaHMs XMMHYECKHX IPEBpalleHUHd B pasIMYHBIX
YCIIOBHUSIX;

BBIYUCIIATE  OTHOCUTENBHYIO MOJIEKYJISPHYI0O M MOJSIPHYIO MAacChl
BEIECTB, MACCOBYIO JI0.II0  XMMMYECKOTO 3JeMeHTa 10 (opMyie
COCIMHEHHsI, MaCCOBYIO /10110 BEIIECTBA B PaCTBOPE, MPOBOAMUTE PACUETEI
10 YPABHEHUIO XUMHUECKOH PeaKIIUHU;

COOMIONATe  NpaBuIa  [0JL30BAHHS  XMMHUYECKOH  MHOCYymod  u
nabopaTtopHbIM  000pyMOBaliMeM, @ TakKe NpaBuna oOpalleHHs ¢
BEILIECTBAMH B COOTBETCTBMM C MHCTPYKHHMSMH II0 BBIIOJHEHHIO
nabopaTOPHBIX XUMHYECKMX OIBITOB II0 [OJYy4EHHIO U COOHMPAHHUIO
ra3000pa3sHbIX BELIECTB (aMMHaKa M YIJIEKHCIIOro ra3a);

IIPOBOAUTH  peakUHH,  [I0JATBEPKAAIOIIHE  KAaUeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEILIECTB: PACliO3HABATH ONBITHBIM ITyTEM XJIOPHI-, GPOMHE/I-,
uonun-, kapbownar-, dochal-, cumMkar-, cyibpar-, HIPOKCHI-HOHBL
KaTHOHBI aMMOHHsI M MOHLI W3Y4YEHHBIX METaJIOB, MPUCYTCTBYIOIIHUE B
BOJHBIX PacTBOpax HEOPraHMyeCKUX BEIECTB;

NPUMEHSITE OCHOBHBIE ONEpallii MBICITHTEILHON JeATeIbHOCTH — aHAJIU3
U CHUHTE3, cpaBHeHHe, 0000UleHHe, CHUCTEMATH3allil0, BbIABICHUE
NIPUYUHHO-C/ICJICTBEHHBIX CBSA3CH — ISl M3y4YEeHUS CBOHCTB BEILIECTB U
XUMHYECKMX peaKklUi, eCcTeCTBEeHHO-HAy4YHblE METOMAbI II03HAHUA —
HaOMoIeHHe, U3MepeHHe, MOJIC/MPOBaHUe, SKCIIEPUMEHT (pealbHBIH H
MEICITIEHHEI ).



TEMATHYECKOE INIJIAHUPOBAHUE

8 KIIACC
' Ne | HaumenoBaHHe pa3ie/oB u
n/n TeM NPOrpamMMblI

- Kosin4ecTBo wacos

Beero

padoTsI

Pasnen 1. [lepBonavanbHble XHMHYECKHE NOHATHS

XHMHS — BaykHasg obnacTe

11 CCTECTBO3HAHHA U

NPaKTHYECKON NEeATEeIbHOCTH
yeJloBeKa

19 BeurecTBa 1 xuMHyecKue
' peaKiuH

Hroro no paznemny

!
Bosnyx. Kucnopon. Iloustue

[ 2.1

| 00 okcHIax

i 29 Bonopon.Iloustue o kucnorax
’! f 1 COJISIX

93 ' Bona. PactBopsl. [lousTHE 06
‘ ' ' OCHOBaHMAX

1' - OcHOBHBIE KIaCChHI

| 2.4 |

1 HEOpraHUYeCKHUX COeIHMHEH UM

Hroro no paznmeny

15 1

20

Pasgen 2. Baxueiimme npeacrasuTesn HEOPraHH4YeCKHX BellecTB

30

KoHTpoasHbIe

I[Ipakruyeckue
padorbl

dnekTpoHHbIe (HHPPOBLIE)
00pazoBaTe/ibHbIE pecypchl

bubnuorexa [JOK
https://m.edsoo.ru/7f4183 7¢

bubauotexa LJOK
https://m.edsoo.ru/7f4183 7¢c

bubnunoreka [JOK
https://m.edsoo.ru/7f41837¢

butmuortexa [JOK
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https://m.edsoo.ru/7f4183 7¢

| 7BH6HHOTeKa LIOK

https://m.edsoo.ru/7f4183 7¢c
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- Paspen 3. Ilepnoaneckuii 3akon u llepuoanyeckas cucrema xummueckux s1ementos JI. U. Menneneesa. CTPOCHHE ATOMOB.
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! XuMHvecKas CBA3b. OKHCIHTENLHO-BOCCTAHOBHTEILHbIE PCaKIHH



[leproaWYECKHH 3aKOH U
[lepronuyeckas cucrema bubnunorexa [JOK

XUMHUecKux aemenToB J1. K. | | https://m.edsoo.ru/7f41837¢
Menzene-ea. CTpoeHME aToMa |

13.1

XuMHuyecKast CBs3b. ‘
32 | OKHMCIMTEIBHO- :‘ 8 1
| BOCCTAHOBHTENBbHbIE PEAKIIMH

bubmmotexa [OK
https://m.edsoo.ru/7f4183 7¢

bubmuoreka 1JOK
https://m.edsoo.ru/7f4183 7¢

butmuorexa [ LOK
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IHOYPOYHOE IIJTAHUPOBAHHE
S KJIACC

Ne
/o

Tema ypoka

Hpe,uMCT XHMHUH. POJ‘[B XFMHWH B XKH3HA
YeII0BEKA. TeJIa ¥ BellecTBa

HOHETI’IC O MCTOlIaX IIOBHaHHH B XPIMHPI

B 1a00OpaTOpHH U MPUEMBI 00paIIeHHS C
11abopaTopHEIM 000PyIOBAHHAEM»

YucTeie BENMIECTBA H CMECH. CnocoGLI 3
paszeneHus cmecen

KonnyecTtBo 9acoB

I[a'ra H3y4YeHHHA

HpaKTquCKaﬂ pabota Ne 1 «IIpaBuna paGOTLI ]

Bcero

KonTpoasHbIe
pas0ThbI

[IpakTHyeckas pa60Ta Ne 2 «Pazenenue
cMmeceil (Ha mprMepe OYHCTKH [TOBApEHHOM
COJIH)»

ATOMEI MOJICKYJIbL

XUMHYECKHE 3JIEMEHTHL. 3HaKU (CUMBOJIBI)
XI/IMH‘ICCKHX 3H3MCHTOB

HpOCTBIG H CJIO}KHBIC BGIIICCTBR

11

~ ATOMHO-MOJIEKYJISPHOE y4EHHE

3aKoH IOCTOSIHCTBA COCTaBa BemeCTB.
Xumuueckas hopmyina. BaleHTHOCTh aTOMOB
- XHMHYECKHX 3JIEMEHTOB

g e R e —

OTHOCHTCJ'IBH&H aTocMHasi Macca.
OTHOCI/ITEJII:HEU{ MOJIEKYIApHAas MaCCEi

Hpamuqecmne
paboThI

jiaH




N

MaccoBast mons xu

Macca

MHYECKOI'O 3JIEMEHTA B
COCIUHEHHH

Kosnugectro semectsa. Mo, Monspuas

DuU3HYECKIE U XHMHYECKHE TBIICHISL.
XuMuueckas peaxius

lIpu3naku u ycrnosus NIPOTEKaHHS
XHMHYECKUX PEaKIHi

3aKOH COXpaHEHHS MacChl BEIIeCTs,
XUMHYECKHE ypaBHEHHs

BI:I‘{HCJ]CHHS—I KOJIM9eCTBa, MaccChl BE€IIECTBa

TI0 YPaBHEHHAM XHUMHYECKHX PEaKIIHiA
Knaccuduranmus xummgeckux peakiuii
(coemunenus, PA3I0XKECHHUS, 3aMEIEHHS,
obMeHa)
M. B. JloMoHOCOB — yuéHprii-
SHIMKnIoneauct. O6obuienne u
CHCTEMAaTH3aIls 3HAHUIH

Konrponsnas padora Nel o teme
«BelnectBa # XuMuueckue peaKIuu»
Bosnyx — cmecs rasos. Cocras BO3/yXa.
Kucnopon — smemenr u IIPOCTOE BEIIECTRO.
O30n
DU3MYECKHE H XHMHYECKHE CBONCTRA
KHCJI0poja (peaKIiu OKUCISHHS, ropeHue).

ITonsTrE 06 OKCHIaxX

Croco0er monyuerus KHCJI0po/a B

nabopaTOPHH M IPOMBIILIEHHOCTH. |




24

25

26

27

28

e

30

31

MonsipHblit 06BEM razoB. 3akoH ABorajipo

[ IIpuMeneHue Kuca0poaa

Temosoit a¢dext xumudeckoit peaximm,
IIOHATHE O TEPMOXHMHUYIECKOM YpaBHEHUH,
9K30- H 9HIOTEPMHUYECKHX PEaKI[HsIX
Tomnuso (HedTh, yroas u meran).
3arps3HEHHe BO3/yXa, CIIOCOBH! ero
IIpeIOTBPAIICHHS
IIpakTrueckas pabora Ne 3 o Teme
«Ilomyyenue u cobupanne KHCIOPO/Ia,

HU3Yy4YEHHE €0 CBOHCTBY

Bonopon — siemenT u mpoctoe BerecTso.
Haxoxnenue B npupoze

Ouznyeckue u XHMHYECKHE CBOMCTBA
BOIOpoOaa. HPHMCHGHHG BOOOpOOa

[loustue o KucIOTAX H COJIX

Crnioco6s1 oy deHns BOIOpoa B
naboparopuu

[IpakTuueckas paborta Ne 4 mo Teme
«IIony4enue u cobupanue Bogoposa,
H3YYEHHE €ro CBOHCTBY

Boraucienus 06bEMa, KOJIHIECTBA BEMIECTBA
'a3a [0 ero U3BECTHOMY KOJIHYECTBY
BEILIECTBA WK 00BEMY

Brerauciienns o058M0B ra3os mo YPaBHEHHIO
PEaKITHU Ha OCHOBE 3aKOHA 00BEMHEIX
OTHOIIICHUH ra3oB

Ouzngeckue U XUMHYECKHE CBOHCTBA BOJIEI

ST




36

37

«Kucmopon. Bo,uopo,u Bona»

OCHOBAaHUM

COCTaB OCHOBaHHIA. l'[ormme 06
HH/IKATOpax

Bopa xak pacTBOpHTEb. HacmmeHHble %4
HEHACBIIIEHHEIE PACTBOPLL. Maccogas J10Js
BEIECTBA B pacTBOpe

[TpakTuueckas pa60Ta Ne 5 1o Teme
«ITpuroroBnaeHHe paCTBOPOB C OINPEIENEHHOM

MaCCOBOPI I[OJ'IGH paCTBOPGHHOI"O BCIIICCTBa>)

KonTponehas pabota Ne2 o teme

Oxcuipl: cocTas, Kiaccu(pUKaIus,
HOMEHKIIaTypa

[TomyyeHne 1 XMMHYECKHE CBOMCTRA
KHCIIOTHBIX, OCHOBHBIX H aM()OTEpHBIX
OKCHIOB

OCHOBaHHH COCTaB, KJIaCCPI(bHKauﬁﬁ
HOMEHKJIaTypa

HOJ’I}"—I@HHC H XUMHYECKHEe CBOMCTRA

KucnoTer: cocras, Knaccnd)nxaunﬁ
HOMEHKJIAaTypa

HO}'I}"-ICIIHS " XK\IJH&CKHG uBOHC’TBa I\Hw‘IOT

Comu (cpenHue): HOMEHKIATypa, CllocoOb
TIOJIy9ICHHS, XHUMHYECKAE CBOMCTBA

[TpakTudeckas pabora Ne 6. Pemienne
IKCIIEPUMEHTAIBHBIX 3a/1a4 [0 TeMe

«OCHOBHBIE KIIaCChI HEOPTaHUIECKHX
COC/IMHCHHIT»




O0001menne ¥ cHCcTeMAaTH3AUsA 3HAHMI

I'enmeTryeckas cBA3b MEXKIY KlIaccaMu
HEOpPraHWYECKHX COeIUHEHHH

KonTtposnsnas pabora Ne3 o teme
"OCHOBHBIE KJIACCHI HEOPraHHYECKUX
ceeuHeHui"

56

[lepBble MOMBITKH KIACCH(DUKAITHA
XHMHYECKHX 3JIeMeHTOB. [JoHATHE O Tpynmax
CXOJHBIX DJIEMEHTOB

ITepuonuueckuii 3akon u Ilepuoguueckast
CHCTEMa XUMHYECKHX 3emeHToB [[. U.
Menpeneera

[lepuompl, rpyMITEL, TOATPYIIIBI

Crpoenue atomoB. CocTaB aTOMHBIX SIEp.
H3otoner

CrpoeHue 31eKTPOHHBIX 000JI09eK aTOMOB
snemeHTOB [lepuonuyeckoii cucremst 1. H.
Menneneepa
XapakTepUCTHKA XMMHYECKOT0 3JIEMEHTA 110
ero nojoxeHuro B [lepuoaudeckoii cucreMe

. U. Menneneena

37

3uauyenue [TeproHyecKoro 3aKoHa JJIst
pa3BUTHUs HayKu U npaktuku. J1. H.
MenjeneeB — y4€HBIiL, egaror u
rpaKIaHuH

BJIGKTpOOTpHHaTCJIBHOCTB aToMoOB
XHMHYCCKHX JJIEMEHTOB

HMonHas xUMHYecKas CBI3b




68

o0 |

KOBEUIGHTHEUI nonpoa;I XI/IMPI‘-ICCKEUI CBHBB

KOBaJIeHTHaSI ‘Hemonsipaas XAMHYecKast CBAI3b
CTeneHL OKHCJIeHI/Iﬁ

OKHCJ‘IHTGJILHO BOCCTaHOBHTeJIB

HBIG peaKHPIH

OKHCJIHTGJ‘IH H BOCCT&HOBHT&JIH

KOHTpOJIBHa.SI pabota Ned 1o Teme «CTpoeHHe
aToma. XHMH‘-IeCKaH CBA3B)

PeSepBHBIH YPOK. Oﬁoﬁm;enne H
CHCTEMaTH3aIHs 3HAHMI

PeseppHsrit ypox. O600menne u
CHCTEMATH3ALMs 3HAHMIT

PesepBHblif ypox. 06061.&6‘:1;1{61/1 B

W

| OBIIEE KOJIMYECTBO © YACO

CHCTEMaTH3aIusl 3HaHPIH

B HO HPOFPAMME |




9 KJIACC

| Nenm/m

1 1.3

HaumenoBanue pasjennos u tem
NnporpaMMbI

BemecrBo i xumMuveckue peakuun
lloBTOopenue u yroy6nenue 3nanuii
OCHOBHBIX pa3JIesIoB Kypca 8 Kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX
peakuui

DJIEKTPOIMTHYECKAs THCCOIIHALLHS.
XUMHYecKHe peakiuy B pacTBOpax

Hroro no pazien

Paszjean 2.

2.1

122

Hroro no pazneny

Hemeraiier u ux coennenns
Obmas xapakTepucTHKA XUMHYECKHX
ssieMeHTOB VIIA-rpynmel. 'anorens
Obmas xapakTepucTHKA XHMHYECKHUX
aneMeHTOB VIA-rpynmnel. Cepa u eé
COCIMHEHHS

OOmas xapakTepucTHKa XHMHYECKHX
aneMeHTOB VA-rpymmsL A3or, pocdop i ux
COCTHHEHH A !
O6uas XapakTepuCTHKA XHMHYECKHX :
sneMeHToB [VA-rpynmsr. Yriepon u |
KPEMHHH M UX COeTHHEHHUS

Bcero

l
|

KonngecrBo vacos

|

KonTpoibusie |

padoThl

IIpakTuueckne
paboTnI

DJIeKTPOHHBIE

(undposrie)
oOpazoBaTe/ibHbIE

pecypcesi

bubmnorexa [JOK
https://m.edsoo.ru/7f41a636

bubtnuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmotexa 1JOK
https://m.edsoo.ru/7f41a636

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

bubnuorexa I{OK
https://m.edsoo.ru/7f41a2636

bubmmorexa [{OK
https://m.edsoo.ru/7f41a636

bu6morexa IJOK !
https://m.edsoo.ru/7f41a636 _‘




Paznen 3. Mera/ibl M UX COeJHHEHUHA

3.1 ‘ Ob6ume cBOMCTBA METAILIOB 4

‘ t
1 3.2 i Bakuelinine METAIIBE U UX COCTHHEHHUS 16
Wtoro no pasneiy ‘ 20

Pa3nen 4. XuMusi u OKpYKaloiias cpejia
i ,
4.1 ' BemecTsa U MaTepHalibl B )KH3HHK YelloBeKa

(']

L2

Mroro 1o pasaeny
Pe3epBHOE BpeMs 3

OBHIEE KOJIMYECTBO YACOB 110 HPOI'PAMME 68

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

bubmoreka [JOK
https://m.edsoo.ru/7f41a636 |

bubsmoTeka [ [OK
https://m.edsoo.ru/7f41a636

Bubumoreka [JOK
https://m.edsoo.ru/7f41a636



9 KIACC

—

Ne i/

[ToHsiTHE 0 XUMHUYECKOM PaBHOBECHH.
DakTopEI, BIMSIOMIE Ha CKOpOCTh
XUMHYECKON PEaKIlHH H I10JIOKEHHE
XUMHYECKOI0 PABHOBECHS

Tema ypoka

Meneneera

Ilepromyecknii 3akon. [leprommueckas
CHCTeMa XHMHYECKUX d1eMeHToB J]. 1.

3aKOHOMEPHOCTH B H3MEHEHHH CBOIICTB
XUMHIYECKHX 3JIEMEHTOB IIEPBHIX TPEX

IIEPHOIOB

Knaccupuxarmst u Homenknatypa
HEOPraHHYeCKHUX BEIECTB

Bu el XUMUYeCKo# CBA3M M THITEI
KPUCTATIMYECKHX PEMIETOK
KonTtponsnas pa6ora Nel mo teme
«IloBTOpEeHUE U yriryGIeHne 3HAHMI
OCHOBHBIX pasZieNioB Kypca 8 Kiiaccay

Knaccuuxarmst xumugeckux peaxiuit mo

Pa3sIMYHBIM OPH3HAKaM

IloHsTHE O CKOPOCTH XMMHUYECKOH peaKiuH.
lIoHATHE O TOMOIEHHBIX M IeTEPOTEHHBIX

PpeaKInsx

— 1

Koaungecrso yacos

Bcero

paboTsl

[~ r
KoHTpoabubie

[IpakTHYeckue
paboThI

Jdara usyuenns

== — T

mia" ¢axr




20

21

OKHCIHTETBFHO-BOCCTAHOBHTENBHEIE
peakuun

TE:OPHH BHCKT])OJ'[HTH‘-ISCKOI/I JIHCCOI.[I/IaI_IHH

~ CusbHble ¥ c1a0bIe SIIEKTPOTHUTDI

- VomHsbIe ypaBHEeHHs peaKIuid

Xm'nqecrme CBOMCTBA KHCJIOT H OCHOBAHMIA
B CBeTe MpEICTaBICHUH 00
IIEKTPOJIMTHHECKOM JUCCOLUAIHHA

XuMHuyeckHe cBOMCTBA CoJIeil B CBETE
[peJcTaBIeHuit 00 3MEKTPOIHTHYECKOH
AUCCOLHAIHH

HOHH’I‘I/Ie (8] rH,I[pOJIHBC COJIGH

06061L[eHHe U cUCTeMAaTH3alus 3HaHHi

IIpaxTrueckas pabora Ne 1. «Pemenne

BKCHepHMeHTaJII:HBD{ 3ajgaqa»

KonTtponbHas pabora Ne2 o teme
«DJIEKTPOJIUTHYECKAS JUCCOIHALIHS.
XuUMHYECKHE pPeaKIiH B pacTBOPaX»
OO61mas XxapaKTepHuCTHKa FaJIOreHOB.
XuMAdeCKTe CBOI/IC’I‘B& Ha IPHMEpE X7opa

Xnopoaonopon. COJIS{HaSI KHCJIOTA,
XHMHUECKUE CBOMCTRA, IIOJIyUYEHHE,
IPHMEHEHHE

[IpakTryeckas pa60Ta No 2 1o Teme
«[Tonyvenne CONSTHON KUCIIOTHI, H3y4YeHHE
& CBOMCTBY

BrrumcneHus mo ypaBHeHHSIM XHMHAYCCKHX
| peaxiwii, ecii O{HH H3 PEarcHTOB JIaH B




—

B }"p}’Hl'[BI

OKPY>KarOLIeH CPEMIEI COeTHHEHUAMHU CEphI

n30EITKE

O61mas xapakTeprcTUKa 1eMeHTOB VIA-

AII0TponHEBIe MOIUGHKALMH CEPEL.
Haxoxnenne cepsl u €€ coelMHEeHHT B
npupoae. XUMHYECKHE CBOMCTBA Cephl

CepoBonopoz, ctpoenue, Gpu3nyeckue u
XHMHYECKHE CBOMCTBA

Oxcunpl cepsl. CepHast KHCIIOTa,
(u3HyecKne U XHMHYECKHE CBOICTBA,
[IPUMEHEHHE

XHMHYECKHE peaKiyuy, JIEKAIIHE B OCHOBE
IIPOMEIIIIEHHOTO cIoco0a MoIyYeH s
CEPHO# KHCIOTHL XHMHYECKOE 3arpsA3HEHHE

Brrancnenune MaccoBoit oM BEIXOA
IPOAYKTa peaKInu
O6mas xapakTepucTHKa 3IeMeHTOB VA-
rpymmsl. A30T, paclipOCTPaHEHHE B
OpHpoze, GU3MYECKHE B XUMUYECKHE
CBOMCTBA

AMMHAK, ero GH3HYECKHE H XUMUYECKHE
CBOMCTBA, IIOTy4eHHe U IPUMEHEHHE
IIpaktideckas padora Ne 3 mo Teme
«IlomyyeHne aMMuaKa, H3ydeHHE ero

CBOHCTBY

A30THast KHCITOTa, €& pu3HUecKue u

XHUMHYECCKHE CBOMCTBA
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Hcnonb30BaHue HUTPATOB U COJIEH aMMOHMS
B KaueCTBE MUHEPAIBHBIX YI0OpEHMIA.
XMMHYECKOE 3arpsisHeHHE OKPYKaroIeit
CpeJibl COeIMHEHUSIMA a30Ta

®@ocdop. Oxeun pocdopa (V) u pochopuas
KHCIIOTa, PU3HUYECKHE H XUMHYECKHE
CBOMCTBA, NOJIyUCHHE

Hcnonezoranue docdartor B kavecTre
MHHEPaJIbHBIX y100peHui. 3arps3HeHue
IIPUPOJHOH cpefpl pocharamu

YrojapHas KACIOTA H €€ COJIH

VYrnepoJ, pacnpoCTpaHEeHHE B IPUPOJIE,
(Gu3uUecKue U XUMHYIECKHE CBOMCTBA

OKCI/II[BI yriepoaa, ux (1)1’131*1‘1601{1/16 H
XHUMHYECKHE CBOMCTBA. DKOJIOTHUECKHE
HpOﬁJ'IeMLI, CBA3aHHEIE C OKCHIOM YIIepoaa

COCIHHEHHUAX YIIICpoaa

ITpaxTuyeckas pab6ora Ne 4 1o Teme
"Ilony4yeHue yriieKucnoro rasa.
KayecTBenHnas peaxuus Ha kapboHaT-HOH"

IlepBoHavanbHbIE TOHATHS 06
OpPraHMYECKHX BEIIECTBAX KakK O

Kpemuuii u ero coenunenws

ITpakTuveckas pabora Ne 5. Pemenne
9KCIEPUMEHTAIBHBIX 33124 [10 TEME
«BaxkHeHIe HeMETaITBI U UX
COETMHEHUSD)
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OKCHIBI ¥ THIPOKCH/BI HATPHS U KaJIUs

ycTpaHeHus"

KonTtponsnas pabora Ne3 o teme
«Baxnelmye HeMeTauIbl 1 BX
COCJIMHEHHSD»

OO61m1as XapakTepUCTHKa XMMHIECKHX
3IIEMEHTOB — META/UIOB. MeTa/inyeckas
CBSI3b H METAJUIMYECKasi KPHCTAIIYecKast
pemérka. Ou3nyecKue CBOMCTEA METAILIOB

XUMHYECKHE CBOMCTBA METAILIOB.
DNEKTPOXMMUYECKHIA DS HATIPSKEHU
METaJIOB

Obume criocoObI MOMYYEHHS METAIIIOB.
Crnunasel. Beraucnenus no ypaBHeHHSIM
XMMHYECKUX PEaKIuii, eCIH OJUH H3

[TonsiTHE O KOPPO3HH METAIIIOB

[lemoyHEIe METAILIBI

[IlenoyHO3eMETBbHBIE METAIIIBI — KATBITHI |

Bakneiiiue coequHeHns KaTbus

O6o06mieHne B cucTeMaTH3AIMS 3HAHUIL

JKECTKOCTB BOJIEI H CIIOCOOHI €€ YCTpaHEHHs

IIpaxTHyeckas padora Ne 6 o Teme
"YKEcTKOCTL BOIBI X METOJIEI €&

AmroMaHEmiA

AmdoTepHEIE CBOHCTBA OKCHIA H




OKCH,E[BI rn;::porccn;[m U COJIH JKele3a (II) u
Kenesa (III)

0606U_{eHHe ¥ CHCTEeMAaTH3aIlHs 3HaHHH

IIpaktryeckas pabora Ne 7. Pemenue
9KCIIePUMEHTAIBHEIX 3a/1a4 10 TeMe

60

BhIUHCIIEHHS 110 YpaBHEHUSAM XUMHYECKHX
peakiuii, eciii OJJUH U3 peareHToB JaH B
H30BITKE HIIH COIEPIKUT IIPUMECH.
Brrumcienns MacCOBOM JOTH BBIXOJIA
IPOJYKTa PEaKIMK

O6o0bmenue H CHCTEMATH3aIHs 3HaHHPI

KonTponsHas paﬁoTa Ne4 o Teme
«BaxxHeHIIHe METAIUIBI M X COC/IHHEHH)

BeHIECTBa H MaTe€pHallbl B IMOBCEIHEBHOM
)KI/ISHPI '-IeHOBeKa

XHMHecKoe 3arpsS3HEHUE oxpy}lcaxomen
cpesst

Poinp xuMun B pemeﬁnn 9KOJIOTHYECKHX
npobiiem

PezepsHblit ypOK O606me}me U
CHCTEMATH3allHs 3HAHUH

68

PesepeHEI ypoK. 0606meHHe "
CHCTeMATH3aLKs 3HAHHI

Pe3epBHEIi ypOK. O6061ueHHe H
CHCTEMATH3aIHs 3HAHHH

((Ba}KHeHIHHe MCTEU'IJ'[LI H UX COC,I[HHGHHH»

OBIIIEE KOJIMYECTBO YACOB I1O HPOFPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEFHBIE MATEPHAJIBI /IS YYEHHKA

* Xumus, 8 kinace/ Pymsutnc I.E., ®ensaman O.I, AxumnoHepHOe 001mecTBo «M3aaTebeTBO
«IIpocBemmenue» -2022

» Xumwus, 9 kinace/ Pymsutue I'.E., ®enpaman O.I, AxunonepHoe o61ecTBo «M31aTeIBCTBO
«IIpocsemenue» -2018

. Xomuenko U.I". C6opruk 3anau 1 yrpaKHEHHI 110 XUMHH IS CpelHel mKoIBl — M
Hogas Bonna, 2019

METOAUYECKHUE MATEPUAJIBI JIJISI YYUTEJS

. B nauane nyry x Onumity : c60pHUK OJMMIHATHEIX 3aJaHAH 110 XUMHM 115 8—9
KJTaccoB: COOPHAK 3a/1a4 M ynpaxHeHwuii - Mocksa, Bepnun: Tupext-Memua, 2020

o bioxuna H. 1., Broxun U, B. Heopraunyeckasi XUMHS B IIENOYKaAX IIpeBpalleHHH,
3ajavax u TecTax: yuebHoe nocobue - Mocksa, Bepiun: Jlupext-Meana, 2020

. 100 GanoB M0 XMMHHM : TECTBI JUTS TIOJITOTOBKH K dK3aMEHY: y4eOHoe nocobue - Mocksa:
Jlaboparopus 3uanmii, 2021

° Benasun . 10., Cepreesa B. I1. 100 6anioB 10 XUMHH : yaHMCs pelars 3aJa4yu; OT
TPOCTBIX JI0 CaMBIX CIIOXKHBIX: yueOHOe nocobue - Mocksa: JlaGoparopus 3nanuit, 2022

° . Casenbe A. E. Xumus : 8 kiace. 10 BapuaHTOB HTOTOBEIX paGoT VTS TOATOTOBKH K

Bceepocceuiickolt mpoBepovHoii pabote: yuebHoe mocodue - Mocksa: Hurennexr-Lientp, 2023

U PPOBBIE OFPA3OBATEJILHBIE PECYPChI 1 PECYPCBHI CETH
HHTEPHET

DNIeKTPOHHOE MpuItoxkeHne K yuebunky xumun [.E. Pymsutic, ©.I'. ®enpaman, 11 knacc OAO
«IIpocsemerne» 2009r,

® https://rosuchebnik.ru/material/khimiya-uglublennyy-uroven-10-klass-metodicheskoe-
posobie/

® http://olimp.distant.ru/- AHcTaHUHOHHAS OMMMIIHAIA ITKOIBHUKOB, 3aJaHHMSs, OTBETHI

® http://alhimik.ru/ - monesnsie coBeTsl, () PEKTHBIE ONMBITHL, XHUMHYECKHE HOBOCTH,
BHPTYaIILHBIH PENETHTOP;,

@ https://resh.edu.ru/subject/ - poccuiickas 3meKTpoHHAs MKOTA

o https://www.yaklass.ru/Account/Login

@ https://him.1septembr.ru/

. https://100ballnik.com/%D1%81%D1%82%D0%B0%D1%82%D0%B3%D1%80%D0%
B0%D0%B4/

) bubanorexa [{OK https:/m.edsoo.ru/7f41a636
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