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MNOACHUTEJBHASA 3AIINCKA

Pabouast nmporpamma yuyeOHoOro npeamera «XuMus. bazoBelil ypOBEHb» 15
oOydJaroImmxcs ¢ 3aaepKKoi mcuxuueckoro passutus (nanee — 3[1P) Ha ypoBHe
OCHOBHOI'0 00I1IEr0 00pa30BaHUs COCTaBJIEHA HA OCHOBE
*  ®enepalibHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOIO CTaHIapTa OCHOBHOTO
obmero obpazoBanus (IIpuxaz Munnpocsemenuss Poccun ot 31.05.2021 r. Ne
287) (manee — ®I'OC O00),
®DenepaibHOM aIaNTUPOBAHHON 00pa30BATENLHON MPOTPAMMBI OCHOBHOTO
oOmiero 00pa3oBaHus Ui OOYYaIOIIMXCA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU
3n0poBbs (IIpuka3z Munnpocsemenus: Poccunt ot 24 Hosiopst 2022 r. Ne 1025),
®@enepasibHOM pabouell MporpaMMbl OCHOBHOTO 0011ero oOpa3oBaHUs
ydeOHoro nmpeamera «XuMusi. ba3oBblil ypoBEHbY
e«  @epepalibHOW MOpOrpaMMbl BOCIHUTAHUSA, C YYETOM paCIPEIEICHHBIX IO
KJlaccaM TpPOBEPSiEMBbIX TpPeOOBaHW K pe3yibTaTaM oOcBoeHHs DenepanbHON
aJanTUPOBAaHHOM  00pa30BaTENbHOW  NPOrpaMMbl  OCHOBHOIO  OOWIETO
oOpazoBaHus JIJIsi 00yUYarOIIUXCS C 3aJIEPIKKOU IICUXUYECKOTO PA3BUTHUSI.

C UBMEHEHUSIMU, YTBEPKACHHBIMU:
. ITIpukazom MunucrepctBa mnpocBelleHuss Poccuiickoit ®@enepauun ot 8
okTsi0pst 2025 1. Ne 729 "O BHeceHMHM H3MEHEHUW B HEKOTOPBIC MPUKA3bI
MunucrepctBa  mpocBemieHuss  Poccuiickor  @enepanuu, — Kacaroluecs
dbenepabHbIX 00pa30BaTENbHBIX MPOrpaMM HAYaJIbHOTO OOIIEro oOpa3oBaHUS,
OCHOBHOT'0 00111ero 00pa3oBaHus U CpeHEro o01ero oopasoBanus';
. [Ipukazom MunucrepctBa mnpocBelieHuss Poccuiickoit ®@enepauun ot 10
HOs10ps 2025 1. Ne 808 "O BHECEeHHMM W3MEHEHUW B HEKOTOPBIE MPHUKA3BI
MunucrtepctBa  mpocBenieHust  Poccumiickoir  @enepanuu, — Kacarouumecs
dbenepanbHbIX 00pa30BaTENbHBIX MPOrPAMM HAYAJIBHOTO OOIIEro oOpa3oBaHUs,
OCHOBHOTO 00111eT0 00pa3oBaHusl U CpeIHero od1iero oopazopaHus”
OOyuyarommecs € 3a€pPKKOM  MCUXUYECKOTO  pPa3BUTUSA  MOJIYHAIOT
o0pa3zoBaHue, COMOCTABUMOE 10 UTOTOBBIM JOCTH)KEHUSM K MOMEHTY 3aBEPIICHUS
IIKOJIBHOTO O0y4YeHHsI ¢ 00pa30BaHUEM HOPMOTHUITMYHBIX CBEPCTHHKOB, 00y4asiCh
M0 aIaNTUPOBAHHOM paboueii mporpamme.O0yUeHUe 10 aAaNTHPOBAHHON padoyeit
nporpamMme Jjsl yYaliuxcsl ¢ 3aJep>KKOM MCUXUYECKOTO Pa3BUTUSA OPraHW30BaHO
COBMECTHO C HOPMOTUIIUYHBIMH YYaAIIUMUCS B 00111€00pa30BaTEeIbHOM KJlacce.
[Iporpamma 1mo XuMuu [Oa€T MOPEACTABICHUE O LENsAX, OOLIEH CcTpaTeruu
oOyuyeHusi, BOCIUTAHUS M PaA3BUTHUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIHHOE MpeAMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpeiesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I1O
pazienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, OMPEACNSIeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4E€TOM MEXKIPEIAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeaAesisieT BO3MOXKHOCTH TMpeaMera st



peanu3anuu TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakKe TPeOOBaHHM K
pe3ynpTaTam oOydeHHs XUMUU Ha YPOBHE IeJIel U3yYeHHs MIPeIMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATEJIHOM JAESITENBHOCTH O0YYarolerocss Mo OCBOEHUIO
y4e0OHOTO CO/Iep KAHUS.

3HaHHEe XUMHH CIYKUT OCHOBOM [ (OPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIerocsi, ero MpeACTaBICHUH O MaTepHAIbHOM €IWHCTBE MHUPA, BAXKHYIO
poJib UrparoT QopMHUpyeMble XUMHEH NPEICTaBICHUS O B3aMMOIPEBPALICHUIX
SHEPrUM U 00 HBOJIIOLMHU BEIIECTB B MPHUPOAE, O MYyTAX PELICHUS TII100abHBIX
npo0JieM YCTOWYMBOIO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUUYECKOM,
MUIIEBON U KOJOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydyenne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
(bopMUpOBaHUS KyJIbTYpPbI JIMYHOCTH, €€ 0011l U (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHME MBILUIEHHS U TBOPUYECKUX CIOCOOHOCTEU
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENBHOW  Y4EOHOW JIESITENIbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUW, HEOOXOJIMMBIX KakKk B
MOBCEIHEBHOM JKM3HHU, TaK U B IPOHECCUOHATBHON AESITENbHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3IJIA1a HA €UHCTBO PHUPO/BI U YEJIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUH ECTECTBEHHO-HAYYHOI IPaMOTHOCTH 00YyYaroLUXCsl;

CocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHue 00yJarOUXCsl.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMHUHM OOECHEUMBAIOTCA CIELH(PUKON
colepKaHUsi  y4eOHOro  mpeaMeTa, KOTOpPbIA  ABJSETCS  MEJaroru4ecku
alaliTUPOBAHHBIM OTpa)keHHEM 0a30BOM HayKH XMMHH Ha OINpeleIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHUU U HEKOTOPBIX OTAENbHBIX 3HAYUMMBIX [OHSATUI
OPTaHUYECKON XUMMUHU.

CrtpykTypa coaepaHHsl MPOTrpaMMbl MO XUMHUHM CHOPMUPOBAHA HAa OCHOBE
CUCTEMHOr0 moaxoaa k e€ m3ydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM AJIEMEHTE U BEILIECTBE U CUCTEMbI TOHATUI O XUMUYECKOU
peakiuu. OOe OSTH CHUCTEMBbl CTPYKTYpHO OPTraHHW30BaHbl IO MPHUHIIUILY
MOCJIEOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX INPEICTaBICHUI
Pa3HOIO ypOBHS:

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



— [Iepuoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpEeACTaBICHUN 00 JJIEKTPOIUTUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKU
MOJTyYE€HHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJJHOTO
YPOBHSI K JPyromMy, BBITONHIS (GYHKIUA OOBSICHEHHS] W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IMOIYYCHHS
M3Yy4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEACTABICHNS] O XMMHYECKOM COCTABIIAIOIIEN HAYYHOU KapTUHBI MHUPA B JIOTUKE
e€ CHUCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHHS B Hayke. M3ydyeHune XWMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«bunonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHUE 3HAHUM OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHYECKHX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIIHBIX O0OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HAyKH, B
OpUOOIIEHUM K HAyYHbIM METOJaM [IO3HAaHWS TPU U3YYCHUH BEIIECTB W
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUHN U PAa3BUTUHU MMO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIHCKON
NEeATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MMOBCEHEBHOM KU3HHU.

[Ipu u3ydyeHUu XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUS Ba)KHOE
3HauUEHUE MPUOOPENH TaKHe 11eJH, KaK:

— (QopMupoBaHUE UHTEIUICKTYIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHUE
OOy4JarommMxcss K CaMOCTOSTEIbHOW MO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH,

— obecrnieyeHune yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOITUMUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE s
Pa3IMYHBIX BUJIOB JIEATEIBHOCTH;



— (¢opmupoBanue o00meNd (YHKIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMN
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBSICHATH U OLEHUBATH SIBICHHS
OKpY’KaIOIlIer0 MHUpa, WCIHOJB3YS 3HAHUS U OIBIT, NMOJyYEHHBbIC MPHU HU3YUCHHUH
XUMHUH, TPUMEHSTh HMX MpPU pElIEHUU Npo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM EATEIbHOCTH;

— (¢opmupoBaHue y O0Oyyaroumxcs TyYMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH SKOJIOTHYECKU
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JIE€ATENBHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbs U OKPY>KAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIMTAHHID HA OCHOBE YCBOECHHS OOLIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY TpO(Uis U HampaBIEHHOCTU JajbHEHIIero
oOyJeHus.

OOwiee 4uCIO YacoB, OTBEAEHHBIX I M3yUyEHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).

Aoanmuposannas pabouas npocpamma Y4€OHOTO TMpeaMeTa «XHUMUS»
peanu3yercss B €IMHCTBE YYEOHONH M BOCHUTATEIBHOW JESITENBbHOCTHU IIKOJBI B
COOTBETCTBUM ¢ paboueit mporpammoit Bocnutanus MKOY «Kotkosepckas
cpenHsas oOmeoOpasoBaTenbHas mKkoaay. [lpu peannsanuu nNporpaMMbl yUUTETh
UCTIONB3YeT BOCHHUTATEIbHBIE BO3MOXXHOCTH OpraHu3anuud ypoka (Momynb
«IlIxonpHBIN ypok» mporpamMmbl BocmnuTanus).OcHOBHas 3amadya Mogyns -
UCIIOJB30BaTh B  BOCHHMTAHWU JETed BO3MOXKHOCTH ILIKOJBHOIO  YpOKa,
MOJJIEP)KUBATh MCIOJIb30BAHME HA YpOKaX HWHTEPAKTUBHBIX (OPM 3aHATHH C
yYaluMHucs. YpPoK — 3TO OCHOBHas (opma oOydeHus, U cdepa, B KOTOpOil, B
OCHOBHOM, MPOUCXOIUT IMIKOJbHOE BocmuTaHue. [loaToMy BO Bpemsi IpOBEIACHHUS
ypoKa MpeAnoiaraeTcsi JUYHOCTHBIM pOCT OOy4aroUmlerocss yepes3 JOCTUKEHHE,

NPEXKIC BCETO, JUYHOCTHBIX PE3yJIbTaToOB, a Jajieeé - METaNpeJAMETHBIX U
PEIMETHBIX.

Peaym3anuss  BOCIMTATENBPHOTO  MOTEHIMAJA  ypoKa  IMPEAroJiaraet
clIeayroIee:

- HUCTOJB30BaHUE BOCIHUTATENIBHBIX BO3MOXHOCTEH COJEpKaHUs Yy4eOHOTO
MpeMeTa Yepe3 IEMOHCTPAINIO JETSM MPUMEPOB OTBETCTBEHHOTO, TPAXKTAHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIO0MS M J0OpOCEepACYHOCTH, Yepe3 IMoa0op
COOTBETCTBYIOIIUX TEKCTOB JUIsl YTCHHWS, 3aJad IS PElICHUs, MPOOJIEMHBIX
CUTYaIHH JIJ1s1 00CYKICHHSI B KITACCE;

- YCTAHOBJICHUE JOBEPUTEIBbHBIX OTHOIICHUN MEXIY YUYCHUKAMH, YIUTEIEM
U yYEeHUKaMH,



- TNPUMEHEHHE Ha YpPOKE WHTEPAKTUBHBIX (OpM pabOThl yYaIIMXCS:
WHTEJJIEKTYalIbHBIX ~ UTP, CTUMYJHUPYIOIIUX [IO3HABATEIbHYI)  MOTHUBALIUIO
IIKOJBbHUKOB; BKJIIOYEHHE B YPOK UIPOBBIX MPOLEAYp, KOTOPbIE MOMOTAIOT
MOAAEPKAaTh MOTUBALIUIO AETEN K IMOJTYUYCHUIO 3HAHUU.

3agaun BOCIIMTAHMS BBICTPOEHBI TaK, YTO HA KaXXJIOM CIIEIYIOIIEM YpPOBHE
o0pa3oBaHMsI ~ YCIOXHSIOTCS  JIMYHOCTHBIE  pE3YJNbTaTbl,  JIOCTUTHYTHIC
O0yJarOIIIMHUCS.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHMS Y4YEOHOro rmpeameTa «XUMHUS
VUAWUMUCA C 3A0EPAHCKOU NCUXUYECKO20 pA38umus COOTHOCATCS C IICJIEBBIMU
OpUEHTHUpaMHU pEe3yJbTaTOB BOCIUTAHUS HA YPOBHE OCHOBHO20  00We20
00pa306aHusL:

I'pa:xknanckoe Bocnuranmue

3HaOMM W OPUHUMAKOMIMI ~ CBOKO  POCCHUUCKYKD — TPaXXIaHCKYIO
UJCHTUYHOCTh B TMOJIMKYJIBTYPHOM M MHOTOKOH()ECCHOHAIBLHOM POCCHICKOM
oOLIECTBE, B COBPEMEHHOM MHPOBOM COOOIIECTBE.

[IposiBasitouii  yBaK€HUE, LEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM
cuMBoJiaM Poccun, npazaaukam, TpagunusaM Hapoaa Poccnn.

[loHnMaromuii W OPUHUMAIOIIUMKA CBOK CONPUYACTHOCTH IPOILIOMY,
HacTosieMy u OyayieMy Hapoaam Poccuu, TeicsueneTHENH UCTOPUU POCCUICKOM
rOCyJ1apCTBEHHOCTH.

[IposiBnsrONMi TOTOBHOCTh K BBIMOJHEHUIO OO0S3aHHOCTEH Tpa)xaaHUHA
Poccuu, peanuzanmu cBOUX TpayKIaHCKUX IIPaB U CBOOO.

OpueHTUpPOBaHHBI HA y4YaCTME€ Ha OCHOBE B3aUMONOHUMAaHUS U
B3aMMOTIOMOIIM B Pa3HOOOpPa3HOW COIMAIBHO 3HAYUMOW JEATEIHLHOCTH, B TOM
YyHUCJie TyMaHUTapHOU (100pOBOIBYECKUE AKIIMH, TOMOIIb HYXAAOUIUMCS U T.11.).

[IpuHuUMaromuii yyacThe B *KU3HU LIKOJBI (B TOM YHUCJIE CaMOYIIpPaBIICHUE),
MECTHOI'0 COO0IIECTBA, POAHOIO Kpasi.

Bripaxkaromuii HenpusTue 000N AUCKPUMHUHAIIMK TPa)aaH, MPOSIBICHHIMA
HKCTPEMHU3MA, TEPPOPU3MA, KOPPYIILIUU B OOIIECTBE.

IlaTpuoTnyeckoe BOCIUTAHKE

Co3Haromuii CBOI0 ATHOKYJIBTYPHYIO UJIEHTUYHOCTD, JIFOOSIIINI CBOM Hapo,
€ro Tpagulliu, KyJbTypy.

[TposiBrtonMi yBa)K€HHE, IIEHHOCTHOE OTHOIICHHE K HCTOPUYECKOMY U
KyJIbTYpHOMY HACJIEIUIO CBOEr0 M Jpyrux HapoaoB Poccun, cuMBoiaMm,
Mpa3IHUKaM, MMaMSTHUKAM, TPaIuldsIM HapoJIOB, MPOKUBAIOIIUX B POJHOU
CTpaHe.

Coznaromuii cebsi maTpuoTOM CBOETO Haponaa u Hapoja Poccum B 1enom,
CBOIO O0IIEPOCCUNCKYIO KYJIbTYPHYIO HICHTUYHOCTb.



[IposBnsiromMiA UHTEPEC K MO3HAHUIO POJHOIO SI3bIKA, UCTOPUU, KYJIbTYPbI
CBOET0 HApOJa, CBOETO Kpas, Apyrux HapoaoB Poccun, Poccuniickoit @enepannu.

3HAIONMH W yBaXaIOMui O0EBBIC TTOJBUTH, U TPYAOBBIC JOCTHIKEHUS CBOUX
3eMJISIKOB, JKHATEJIEW CBOETO Kpas, Hapoja Poccun, repoeB W 3alIUTHHUKOB
OteuecTBa B IPOILIOM U COBPEMEHHOCTH.

3HarOMMi W yBaKalONUK JTOCTHXKEHUST Hamie obmelr Pomunasl — Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX.

JIlyXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE

3HAKOINN U YBAXKAIOIINI OCHOBBI JyXOBHO-HPABCTBEHHOW KYJIBTYPbI CBOETO
Hapoja, Ipyrux Hapoaos Poccun.

Bripaxxaromuii TOTOBHOCTh OLICHMBAaTh CBO€ MOBEJICHUE U TOCTYIKH,
MOBEJICHUE W TOCTYNKH APYTUX JIIOJACH C MO3ULIHUN TPAJULMOHHBIX POCCHUCKUX
JIyXOBHO-HPABCTBEHHBIX, COLMOKYJBTYPHBIX LIEHHOCTEM W HOPM C YYETOM
OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB.

OpHEeHTUPOBAHHBIN HA TPAJAUIMOHHBIE JYXOBHBIC LEHHOCTH M MOpPAJIbHBIC
HOpMBI HapoAoB Poccuu, poccuiickoro oOiiecTBa B CUTYyallUsiX HPABCTBEHHOTO
BBIOODA.

Bripaxkaroniuii akTUBHOE HETIPUSITHE aMOPAIbHBIX, aCOUUAIIBHBIX MTOCTYIKOB,
IIOBEACHUS, IPOTUBOPEYALLUX TPAIALIMOHHBIM B POCccHM IEHHOCTSAM U HOpMaM.

Co3Haronuii CBOIO CBOOOJly M OTBETCTBEHHOCTh JMYHOCTU B YCJIOBHSX
WHJIMBUAYAJLHOTO U OOIIECTBEHHOTO MPOCTPAHCTRA.

[ToHnMaromMi HEHHOCTh MEXKPEIUTHO3HOI0, MEXHAILMOHAIBHOIO COIJIacus
JHoJIed, TpaknaH, HapoAoB B Poccum, ymeromuii oOmaThCs C JIOJBMU Pa3HBIX
HapOJ0B, BEPOUCITOBEIAHUN.

Bripaxxaromuii yBaXXKWTEJIbHOE OTHOIICHUE K PEIUTHO3HBIM TPAIUIUAM H
LEHHOCTSAM HapoA0B Poccuu, peurno3HbpiM 4yBCTBaM COTPax/IaH.

[IposBnsroMi yBa)XXEHHUE K CTAPIIMM, K POCCUHUCKUM TPAIUIMOHHBIM
CEMEHHBIM IIEHHOCTSIM, HHCTUTYTY Opaka Kak COI03y MY>KYUHBI M SKCHIIHUHBI JIs
CO3/IaHUS CEMBH, POXKJICHUS U BOCIIUTAHUS JIETEH.

3HaOmMKA  A3bIK, KYyJbTYpy CBOEro Hapoaa, CBOEro Kpas, OCHOBBI
KYJbTYPHOTO Haclienusi HapogoB Poccum u  dYenoBedecTBa; HCHBITHIBAIOLIUNA
YyBCTBO YBAXXCHHUS K PYCCKOMY M POAHOMY S3BIKY, JIMTEPATYPE, KYIbTYPHOMY
HACJIEINI0 MHOTOHALIMOHAIBHOTO Hapoa Poccun

JcTeTHYECKOe BOCIIUTAHUE

[TposBasironuii BOCIPUUMYUBOCTh K Pa3HbIM BUJAM MCKYCCTBa, TOHUMAaHUE
€ro HSMOLUHUOHAIBHOIO BO3JACHUCTBUSA, BIUAHUSA HA JYLHIEBHOE COCTOSHUE U
IIOBEJICHUE JIFOACH.

3HaAOMMN U yBaXKalollUi XYAO0KECTBEHHOE TBOPYECTBO CBOETO M JAPYIHX
HapOJI0B, IOHUMAIOIIUKA €r0 3HAYEHUE B KYJIBTYpE.



Co3HaromMii  3HAYEHHE  XYIOXKECTBEHHOM KyJIbTypbl KaK CpEICTBa
KOMMYHHMKAIlUM ¥ CaMOBBIPDQXKEHHUS B COBPEMEHHOM OOIIECTBE, 3HAUYCHHE
HPaBCTBEHHBIX HOPM, LICHHOCTEW, TPAIULIUIA B HCKYCCTBE.

Beipakaromuii MOHMMaHUE I[EHHOCTH OTE€YECTBEHHOTO M MHPOBOIO
XYJI0KECTBEHHOTO HACIIE/INSI, POJIM HAPOAHBIX TPAAHUIIMI U HAPOJHOIO TBOPUYECTBA
B UCKYCCTBE.

OpHEHTHUPOBAaHHBII Ha CAMOBBIDA)XEHHE B pa3HbIX BUAAX HCKYCCTBa,
XYJI0KECTBEHHOM TBOPYECTBE.

du3znyeckoe BOCNUTAHHME, (POPMHPOBAHHME KYJbTYPbl 310POBbSI H
IMOLHMOHAJIBLHOIO 0JIaronoJay4nst

[Tornmaromuii 1EHHOCTh JKU3HH, 3J0POBBbS M OE30MACHOCTH 4YEIOBEKa B
oO0I1IecTBe, 3HAUCHNE JTUYHBIX YCUJIMI YeIOBEKa B COXPAHEHUH 3/I0pPOBbS CBOETO U
IPYTUX JIIOJIeH, OTU3KHX.

Bripakaromuii ycTaHOBKY Ha 370pOBbIM 00pa3 >KU3HU (30pOBOE NMUTAHHE,
COOJIIOJIEHNE TUTMEHUYECKUX TMpaBUjl, COATaHCUPOBAHHBIA PpEXUM 3aHATUNA H
OTJIbIXa, PEryJsipHast PU3NYECcKasi aKTUBHOCTB ).

[IposiBAsifolMi MOHUMaHUE MOCIAEACTBUN U HENPUATHE BPEAHBIX IMPHUBBIUEK
(ynorpebsieHue ajaKoroJisi, HApKOTHUKOB, KypeHHE) U HHbIX (opM Bpena s
(U3NYECKOTO U ICUXUUECKOTO 3J0POBBSI.

3Harommii U coOMIOJAIOIMil  mpaBuia O€30MaCHOCTH, B TOM YHCIE
0e30MacHOro MOBEIEHUs B MHPOPMALIMOHHOM, HHTEPHET-CPEIE.

CriocoOHBIN  aanTUPOBATBCA K CTPECCOBBIM CHUTYalUsIM, MEHSIOIUMCS
COLMaJIbHBIM, HMH(OPMALIMOHHBIM M MPHUPOJHBIM YCIOBUSIM, B TOM YHCIE
OCMBICJIMBAasi COOCTBEHHBIH OMBIT U BhICTpanBasi AajJbHEHIINE LENH.

VYMeromuid  0CO3HaBaTh 3MOILMOHAIBHOE COCTOSIHUE CBOE M APYTUX,
CTPEMSIIIMIACS YIIPaBIATh COOCTBEHHBIM SMOIMOHAIBHBIM COCTOSTHHEM.

OO6nanaromuii  TepBOHAYAIBHBIMU  HaBbIKaMH  pediiekcuu  GU3HUECKOro
COCTOSIHMSI CBOETO U JIPYTHX JItOJIeH, TOTOBBIM OKa3bIBaTh NEPBYIO MOMOIIb ceOe U
JIPYTUM JIOASIM.

Tpynosoe Bociuranue

VBaxawmuii Tpy, pe3yibTaTbl TPYAOBON AEATEIBHOCTA CBOEH M JIPYrUX
JIIOJIEH.

BrIpaxaronuii rOTOBHOCTh K YYaCTHIO B PEIICHUH MPAKTUYECKUX TPYAOBBIX
nen, 3aaa4 (B ceMbe, IIKOJIe, CBOEH MECTHOCTH) TEXHOJIOTMYECKOW U COIMaNIbHOU
HaIpaBJIeHHOCTH, CIIOCOOHBIN MHUIIMUPOBATH, INIAHUPOBATH U BBIMOJHATH TAKOTO
poJia AesTENbHOCTb.

[TposiBasitonuii UHTEPEC K MPAKTUYECKOMY H3YYECHHIO Tpodeccuii u Tpyaa
Pa3IMYHOrO POJIa HA OCHOBE M3yYaeMbIX MPEIMETHBIX 3HAHUI.



CosHaroluii Ba)KHOCTh OOy4Y€HHUsI TPYyIy, HAKOIUIEHHS HAaBBIKOB TPYAOBOM
JESTENIbHOCTH Ha MPOTSHKEHUH KU3HU JUIsI  yCIEIHOW Mpo¢eCCHOHATBHOM
caMopeann3aiuu B oOIIeCTBeE.

[ToHnmaromuia HEO0OXOAMMOCTD YeJI0BEKA aJanTUPOBATHCS B
npoecCHOHaNbHON Ccpelle B YCIOBUAX COBPEMEHHOIO TEXHOJIOTHYECKOTO
Pa3BUTHS, BBIPAXKAIOUIMN TOTOBHOCTh K TAKOM aJanTalllH.

[Tonumaromuii  HEOOXOIUMOCTh OCO3HAHHOTO BBIOOpA U TOCTPOCHUS
WHUBUyAIbHONM TPaeKTOpUM OOpa30BaHMSI U KU3HEHHBIX IUIAHOB MOJYYCHUS
npodeccun, TPYIOBON NEATEIBHOCTH C YYETOM JIMYHBIX M OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH.

JIKOJIOTHYECKOe BOCIINTAHUE

OpHEHTUPOBAaHHBI Ha NMPUMEHEHHE 3HAHWW €CTECTBEHHBIX U COLIMAIBHBIX
HayK JJIs pelIeHUs 3a1a4 B 00JIaCTH OXpaHbl OKPY’KAIOLIEH Cpe/ibl, MIIaHUPOBAHUS
CBOMX IIOCTYIIKOB M OLIEHKHM HX BO3MOXXHBIX IIOCJIEICTBHM JUISI OKPY’KAIOIIEH
CpEBbL.

[Tonnmaromuii rao0anbHbI XapakTep AKOJIOTHYECKUX MpoOJeM, MyTel ux
pEelIeH s, 3HAYEHUE 3KOJIOTHUECKON KyIbTYpPhl B COBPEMEHHOM MUPE.

Bripaxarommii HenpusTHE JCUCTBUM, NPUHOCIIIUX Bped MIPHUPOJE,
OKPY’KAIOIIEH Cpee.

Co3Haronuii CBOIO poJib U OTBETCTBEHHOCTh KaK IpakIaHUHA U OTPEOUTENS
B YCJIOBUSX B3aUMOCBSI3U NIPUPOJHOM, TEXHOJOTUUECKON U COLMAIIBHOU CPE.

BeIpaxxaronii rOTOBHOCTh K YYacTHIO B IPAKTHYECKOW JE€ATEIBHOCTH
DKOJIOTUYECKOM, TPUPOJOOXPAHHON HAIIPABIECHHOCTEM.

Bocnuranue HEHHOCTH HAYYHOI'O TIO3HAHMS

Brlpakaronuii mo3HaBaTelbHbIE HHTEPECH! B PA3HBIX MPEIMETHBIX 00JaCTIX
C YYETOM MHIUBHUAYAJIbHBIX CIOCOOHOCTEH, TOCTUKEHUM.

OpHEHTUPOBAaHHBIN B IE€ATEIBHOCTH HA CUCTEMY HAYYHBIX NPEICTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHs 4YeJIOBEKa, MPUPOABbl M OOIIECTBA, B3aWMOCBS3SIX
YeJI0BeKa C MPUPOJHON U COLIMANIBHOMN CPENION.

Pa3BuBaromuii JIMYHbIE HaBBIKM HCIOJb30BAHUSA PA3JIMYHBIX CPEACTB
MO3HAHUS, HAKOIUIEHMS] 3HAHMM O MHUpE (SI3bIKOBasg, 4YMTATENbCKas KyJbTypa,
NeSTeILHOCTh B MTHGOPMAIIMOHHOH, ITUGPOBOH Cpejie).

JleMOHCTpUpYIOIIIMT ~ HABBIKM  HAONMIOJEHWN,  HaKOIJIeHUs  (PakToB,
OCMBICJIEHUS ONBITA B €CTECTBEHHOHAYYHON U TYMaHUTApPHOU 00JIACTSIX MMO3HAHMS,
NEepBOHAYAJIbHBIE HABBIKM UCCIIEI0BATEIbCKON ACSTENbHOCTH.



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3SJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYeCKUe U XMMHUUYECKUE SBJICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JJabopaTopHBIM 00OPYAOBaHUEM, U3YUCHUE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE keiie3a ¢ pactBopoM cosr meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsi MacChl, CO3JaHUE MOJENeH MOJIEKYII
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHUYECKHE peakUuuu. TOIIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyromiue (OCHOBHBIE, KHUCJIOTHbIe, aM@oTepHbe) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KaJbllueM) (BO3MOXKHO HCMOJIb30BAHUE BHJICOMATEPUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalh3alvd, IOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IHepuoauueckui 3axkoH u Ilepuoguyeckass cucremMa XUMHYECKHUX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM()OTEpPHBIE OKCHIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHITHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMUYECKHUX dJIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTALNTMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEUW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatue o xumuyeckoM paBHoBecuu. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIB30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
xuMu4eckoil csizu. Crenens aucconuanuu. CUIbHBIE U clla0ble SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakin Ha HOHBL. [IoHATHE O THIpONIH3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJIECHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C MeETaUlaMU, HEMEeTa/llaMH, IIeJIo4aMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi kucinoTel. Coau CEpHON KHUCIIOThI, KAUECTBEHHAs PEaKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KauyeCTBE MHMHEPAJIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIYECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMKU, PACIPOCTpAaHEHWE B NPUPOJE, (PUINUYECKHE U XUMHUYECKUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOTO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3WH), UX POJib B OBITY M MPOMBILIIECHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumeHenue. CoenuHeHMs KpeMHus B mnpupoge. OOmue mnpeacTaBieHus o0
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMNE (PU3NUCCKHE W XHUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUS caxapa IMoJ| JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCAUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHUsI, B3AMMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJUKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIePUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenaeneeBa u crpoeHusi atoMmoB. CTpoeHrue MeTajuioB. MeTtaumyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CruiaBel (CTajib, YYTyH, JIOPATIOMUHUUI,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne 1IEeNOoYHBIX METALUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueiliue coequHEHUS Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1Mo Teme « Baxxkueimme
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolel cpeapl (MpeleibHasl IO0MyCcTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaIMeTHBIX CBsI3€d NMpH W3YYeHHM XUMHHM B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIM (DaKkT, rUmoTe3a, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIAEMbI€, TOIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYeHHsT XMMHUU B €IUHCTBE Y4eOHOU U
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMAIIA3AINHN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

[IEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEIOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoOIlecC€ OTOM y4eOHOW NESTeNIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEICTABICHNUS O BELIECTBE M XMMHUUYECKOW PEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJbTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil U Tpyia pa3iIudHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIIEHHWE K MPHUPOJEe KaK MCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), UCIOJb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXJeHUs (MHIYKTUBHBIC, ACAYKTUBHBIC, IO aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJisi (POPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, NMOJY4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX MJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
MCCJIEI0OBATENCKONU JEATEIbHOCTH UH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcyXmaemMoll  TeMmbl, (OPMYIHPOBATH CBOU  MPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpPUMEHTa (Ja00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM JEUCTBUM NIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCJIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUM, BUABl JIEITEIBHOCTH MO T[OJYYEHUIO HOBOTO 3HAHWS, €ro
WHTEPIpETaluy, MPeoOpPa30BaHUI0 W TMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX |
HOBBIX CUTYaIlUsIX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XUMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIII0BOU A((DEKT peakiiuni,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(MporeHTHAsI KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENEeNsATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIcia Ilepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyto ¢opmy Illepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMHYeCKHX diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHUYCSCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO0 »JJIeMEeHTa 10 dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM 000pYy/IOBaHHEM, a TakXKe TMpaBHaM OOpalleHHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsi, XUMUYECKasl CBS3b, TEIJIOBOU A (DHeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ileproguyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME M CHeHUPUIECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHbIE YPABHEHUS PEAKLIMI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX PEaKIUi;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JOJIIO BEIIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYCHHUIO WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOEIIVIAHUPOBAHHUE

8 KJIACC
Ne HanmeHnoBanue Konnuectso OCHOBHBIEBUIBIIEATEIBHOCTH
n/n pa3zieaoBu TeEM 4acoB Copepxanneo0ydeHus o0yyaromuxcs
y4eOHOTronpeaAMeTa
IlepBoHaYaIbHbIEXUMHYECKHETIOHATHS
1.1 | Xumus—BaxHas 3) [Ipenmerxumun. POIbXMMUMBKU3HI PackppIBaTbCMBICIIN3y4aeMBIXIOHATHM.
o0nacTtp 4en0BeKa. XUMUSABCUCTEMEHAYK. PackppIBaTbpOIBXUMUUBIPUPOAE
€CTECTBO3HAHMS TenausemecTBa. PU3NYECKUECBONCTBA VOKU3HUYEIIOBEKA,EECBA3BCAPYTUMU
UIIPAKTUYECKOU BEILECTB.ATrPEraTHOECOCTOSTHUE HayKaMHU.
NEeATEIbHOCTH BelecTB. [lonsTneoMeronaxno3Hanus PaznnyaTpuncThIeBEIIECTBANCMECH;
YeJIoBeKa BXUMMU. YNCTHIEBEIIECTBAUCMECH. OIHOPOJHBIEUHEOAHOPOAHBIECMECH.

CriocoObIpa3ieneHusICMECE.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
3HaKOMCTBOCXMMHYECKOUTIOCY/TIOMH,
CIpaBUIaMUPaOOTHI BIAOOpATOPUHN
UIIpUEMaMUOOpaIEHUsIC
71a060paTOPHBIMOOOPYIOBAHUEM.
du3HIECKUEeCBONCTBA0OOPA3IIOB
HEOPTaHUYECKUXBEIIECTB— METAJIIIOB
WHEMETAaJIOB.
CrnocoObIpa3zienenusicMeceit
(punbTpOBaHUE,BHITIAPUBAHUE,
JTUCTUIUISAIINS, XpoMaTorpadust).

PaznuyaTtePuznueckuenxuMuyecKue
SIBJICHUSI.
CrenoBaTbaIrOPUTMaMUCTIONIB30BAHMS
AKCIEPUMEHTATBHBIXMETO/IOB —
HaAOJTIOICHUSTUIKCIIEPUMEHTA.
Hab1r01aTbnONMChIBATHOOBEKTHI
MIPUNTPOBEACHUUIEMOHCTPALIAMN
n1a00PaTOPHBIXOTIBITOBIION3YICHUIO
(HU3UIECKUXCBONCTBBEIIECTB,CIIOCO00B
pA3EIICHUSICMECEUBEILIECTB.
[TpOoBOAUTEXUMUYECKUNIKCIIEPUMEHT
npupaszieeHuucMecei(Hamnpumepe
OYKMCTKUIOBAPEHHOMCOJIH )BXOJIE

27



JlabopamopHhvie

onvimol.: VI3ydeHnenonvucanuepusu
YECKUX
CBOMCTBOOPA3II0BHEOPTaHUYECKUX
BELIECTB.
N3yuenuecnocoboBpazaeneHusicmecen (c
MTOMOIIIbIO MarHuTa).
Ilpakmuuecxuepabomai:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
UIPUEMBIOOpAILIEHUACTIa00PaTOPHBIM
000pYyI0BaHUEM.

No2 .PaznenenuecMeceit(Hanpumepe
OYHUCTKHU TIOBAPEHHOU COJIN)

paKTUYeCKONpaboTHINOZ,

CrnenoBaTh paBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCy10i 1 1ab0paTOpHBIM
o0opyIoBaHUEM, a TAKKE TIPABHIIAM
00panieHUICXMMUIECKUMUBEIIIECTBAMU B
COOTBETCTBUM C UHCTPYKLIUEU
MPUBBITIOTHEHUUTIPAKTHYECKON

pabothr Ne 1.
BricTpauBaTbpa3BepHyThHIETUCbMEHHBIEC U
YCTHBIE OTBETHI C OIIOPOi
HauHdOpMaIuon3yuyeOHIKa
UCITPaBOYHBIXMATEPUATIOB,TPAMOTHO
VCII0JIb30BaThU3yYECHHBIUIIOHA TUIHBIN
ammapar Kypca XuMUHU

1.2.

BemiectBa
UXUMHUYECKHE
peakiuu

15

ATOMBINMOJIEKYJIBI. XUMHYECKHE
aneMeHThl. CHMBOJIBIXUMHUYECKUX
anemMeHTOoB. [IpocTeie U CrnoxkHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.
Xumnueckasihopmyina.BaneHTHOCTh
aTOMOB XMMHUYECKHUX DJIEMEHTOB.
3aKOHIOCTOSIHCTBACOCTABABEIIECTB.
OTHOCHTENbHAS aTOMHAs Macca.
OTHOcHTENBHAS MOJIEKYJISIPHAS Macca.
MaccoBasnoIsIXUMHUYECKOT03JIEMEHTA B
COCIMHEHUHU.

Onpenenarbnpu3HaKUXUMUYECKUX
pEeaKIMii, yCIOBUS UX TPOTEKAHUSI.
OOBACHATHCYIIHOCTb(PU3NIECKUX
UXUMHUYCCKUXIBICHUNCTOUKH3PEHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHUS.
KnaccudunmpoBaTrbXuMuieckue
peakuuu (110 YUCIy U COCTaBY
pearupyromux 1 00pa3yromxcs
BEIIIECTB).
CocTaBaaTbPpopMyIbIOMHAPHBIX
BEILECTBIIOBAJIEHTHOCTUHOIIPEAEIISATh
BaJICHTHOCTH 1O (hopMyJiaM BEIIECTB.
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KonunuectoeniectBa.Mosb.MossipHas
Macca. B3auMocCBsI3b KOTMUECTBa, MacChl
WYIUCIIACTPYKTYPHBIXCTMHUIIBEIICCTRA.
PacueTst mo hopmynamM XUMHYECKIX
COECMHEHHU.

du3nyecKre U XUMUYECKHUE SBIICHUA.
XuMudecKaspeakusIneenpru3HaKy.
3aK0H COXpaHEHUs] MacChl BEIIECTB.
XUMHYECKHEYypaBHEHUSI.
Kiaccudukanys XuMHYeCKUX peaKIuit
(coemuHeHus, pa3oKeHNs ,3aMeCHUs,
oOMeHa).

Xumuueckuiiakcnepumenm:
Jlemoncmpayuu.

dusnyeckue cBoMcTBa 00pa3IoB
HEOPTaHUYECKUXBEIECTB—METAIIOB 1
HEMETAJIJIOB.
OOpa3IBIBENIECTBKOIMYECTBOM | MOJTB.
duznyeckuesBICHUA(TUTABIICHHEBOCKA,
TasiHUE JIbJla, pACTHPaHUE caxapa
BCTYIKE,KUTICHUEUKOHICHCAITU S
BOJIbI).
XuMHudecKuesBIeHUs(TOPEHUECBEYH,
MIPOKATMBAaHUE METHOW MTPOBOJIOKH,
B3aMMOJICUCTBHUE COJIBI WJTM MeJa
CCOJISTHOMKUCIIOTOM ).
HaoGmroneHnenpu3HaKkoBIPOTEKaHUS

PaccraBnarprkorhGuIeHTHI
BYPaBHEHUSAXXUMHUYCCKUXPEAKITUH.
Habmronats u onuchiBaTh 00BEKTHI
P POBEJICHUH JIEMOHCTpAITAi
MI1a00paTOPHBIXOTIBITOB.

[TpoBoAUTH BRIYUCIICHUS IO (DOpMyTIaM
XUMUYECKUXCOCTMHCHUINYPaBHECHUSM
XUMHUYECKUX PEaAKIIHi.
[IpuMeHATbECTECTBEHHO-HAYYHbBIC
METO/Ibl TO3HAHUS (B TOM YHCIIE
HaOJI0ICHUE, MOJICITMPOBAHUE,
HKCIIEPUMEHTHOCHOBHBICOTIEpAITTT
MBICJIUTETILHOMN ESITeIbHOCTH
(cpaBHEHMeE,K1accuUKaIius)

BricTpanBaThpa3BepHYTHIENUCEMEHHBIE U

YCTHBIE OTBETHI C OIOPOM
HauHdopMaUIon3y4yeOHNKa

Y CIIPABOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
VCTIOJIb30BaThU3yYECHHBIUTIOHS TUNHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX peaKInil (pas3ioxeHue
caxapa, B3aMMOJICHCTBUE CEPHOM
KHCJIOTBICXJI0PUAOMOApHS, IOJTyYEHHE U
paznoxenue rugapokcuaa meau (1) mpu
HarpeBaHUM, B3aUMOJEHCTBUE
xenezacpactBopomconumenu(1l). OnbiThl,
WUTIOCTPUPYIOUIUE 3aKOH COXPaHEHUS
MaccChl.

JlabopamopHvie onvimol:
Co3nanueMoenenMoneKyn
(ILIapOCTEPIKHEBBIX ).

Omnucanue GpU3NUECKUX CBOMCTB
00pa30OBHEOPTaHNYECKUXBEILIECTB—
METaJJIOB ¥ HEMETAJIOB.

HaOmronenue dpuzndeckux (MaaBlieHUE
BOCKQ, TasHUE JIbJA) U XUMUYECKUX
(ropeHuecBevH,MPOKATUBAHUEMETHON
MIPOBOJIOKH) SIBJICHUH.
HabGnrogenuenonrcaHuenpu3HakoB
MPOTEKAHUS XUMUYECKUX PeaKIuii
Pa3HBIX TUIIOB.

Buviuucnenus:
OTHOCHUTEIBbHOMMOJIEKYJISIPHOMMACCHI
BEILECTB, MOJISIPHON MacChl, MacChl
BEILECTB,MACCHIMKOJINYECTBABELIECTBA;
MacCOBOMAOIMXUMHUYECKOT0IEMEHTA 110
bopmyie coequHeHus;




HoypaBHeHI/IHMXI/IMI/ILIeCKI/IXpeaKHI/Iﬁ2
KOJINYCCTBA, MaCChl BCIIICCTBA
IMONU3BCCTHOMYKOJINYCCTBY, MAaCCC
PEarcHTOBUIMIIPOAYKTOBPCAKIINA

Hroromnopasneny 20

BaxxHelimuenpeacTaBUTeIMHEOPraHHYeCKNXBEIIEeCTB

2.1 | Bozoyx.Kucnopon. 6 Boznyx—cmecbrazos.CoctaBBo3mayxa. Hcnonb30BaTbXMMHUYECKYIOCUMBOIUKY
[TonsiTre Kucnopona — 31eMeHT u mpocToe IUISL COCTaBJICHUST (POPMYJT BEIIECTB,
o0oKcuaax BeniecTBo. Hax ok ieHnekuciopoaa MOJICKYJISIPHBIXyPaBHCHUMX IMHYECKIX

BIIPUPO/IC, PU3NICCKUEUXUMUICCKUC
cBolcTBa(peakuuuropeHus). OKCuabl.
[Ipumenenue kucnopoaa. Criocoobl
MOJIYYeHHS KUCTIOPO/Ia B JJaOopaTopun
U TIpoMBITIIeHHOCTH. KpyroBopoT
Kucaopoaa B mpupoze. O30H —
ATOTpOITHAs MOAUDUKAIIHS KACTOPO/Ia.
TemnoBoidhPeKTXMMUUIECKONpPEaKITUH,
TEPMOXUMUYECKHUE YPaBHEHUS, IK30-
UPHAOTEpMUYECKUepeakinu. TOTUIMBO:
yTOJIb U METaH. 3arpsi3sHEHUE BO3/yXa,
yCUJIEHHE MapHUKOBOTO 3 deKTa,
pa3pylieHrne 030HOBOIO CJIOS.
Xumuyeckuiiakcnepumenm:
Llemoncmpayuu:
KauecTBeHHOCOIIpEIeIeHUeCO e P KaHUS
KHUCJIOpOJa B BO3IyX€E
[Toyyenue,coOnpanue,pacrio3HaBaHne

pPEAKLHMI C yYaCTUEM KHUCIOPOA.
XapakTepu30BaTh(OMUCHIBATH)COCTAB
BO3/yXa, PU3NUYECKIE U XUMHUECKHE
CBOICTBA KMCIIOPO/A, CIOCOOBI €r0
NOJIyYeHUs], IPUMEHEHHUE U 3HaYCHHE
B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHUBaTbPEAKIIUUTOPEHUS U
MEAJIEHHOTO OKUCIICHHUS.
OOBACHATHCYIIHOCTBIKOIOTUYECKUX
npobJieM, CBSA3aHHBIXC 3arpsi3HEHUEM
BO3/yXa.
CrnenoBarbnpaBuiiaM0e30macHOM
paboThI B 1a00OpaTOpHUU

NIPU UCTIOJIb30BAHUN XUMUYECKOM
NOCYABI M 000PYIOBaHUS, a TAKKE
paBUJIaMOOPAIEHUSACTOPIOYNMHU
BEIIECTBAMH.
[11anpoBaTHHOCYIIECTBISATh
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N U3Yy4YCHHC CBOMCTB KucJjopozaa.

Ha6J'IIOI[eHI/Ie B3aHMOI[€I>'ICTBPI$I BCIICCTB

C KHCJIOPOJOM H YCJIIOBUA

BO3HUKHOBCHHUAUIIPCKPAIICHUATOPCHU S

(moxapa).
JlabopamopHhuwiti onvim:

O3HakoMJIeHHECOOPa3IITaMUOKCUIOB U

ONMCAHUE UX CBOMCTB.
lIpakmuueckaapaboma:.

Ne 3. [Tony4yenue u coOupanue
KHUCJIOPO/J1a,U3YYEHUEETOCBOUCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MaCChl KUCJIOPOAa U
030HAHAOCHOBAHUHUATOMHONMACCHI
XUMHYECKOTO 3JIEMEHTA;KOJIMYECTBA,
MACCHhI BEIIECTBA
MOYPaBHEHUSIMXUMHUYECKUXPEAKIINI

HaIMPaKTUKEXUMUYECKUE
AKCIIEPUMEHTHI, IPOBOIUTHHAOIIOICHHS,
JIeJIaTh BBIBOJIBI 110 pe3ysbTaTaM
AKCIIEPUMEHTA MIPH MIPOBEICHUHU
71a00paTOPHBIXOMBITOBUIPAKTUYECKOM
paboTHLI.
BrIYHCIATEKOTMUECTBOBEIIECTBA, 00BEM
raza 1o (opmyam.
Y4acTBOBaTbBCOBMECTHOWPAOOTE B
rpyIIIe.
BricTpanBaTbpa3BepHyThIENNCHbMEHHBIE U
YCTHBIE OTBETHI C OMIOPOH
HauHdOpMaIuon3ydyeOHIKa

¥ CTIIPAaBOYHBIX MaTEpUajoB, TPaMOTHO
VCTIOJIb30BaThU3yYECHHBIUTIOHS TUNHBIN
anmapar Kypca XUMHU

2.2

Bonopon. Ilonsitue
OKHUCJIOTaXUCOJISAX

Bonopoxn — anemeHT u mpocTtoe
BeniecTBO. HaxoxnenueBogopoaa
BIIPUPO/JIC, PU3NIECKUEUXUMUIECKIE
CBOMCTBA, MPUMEHEHHE, CTIOCOOBI
noxyyeHus. KucimoTsl u comnu.
Mounsipubritoobemra3zoB.PacueTst mo
XUMHUYECKUM YPaBHECHHUSIM.
Xumuueckuiiakcnepumenm:
Llemoncmpayuu:
[Tonyuyenue,cobupanue

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
UIMIPUMEHSITHITUIIOHATUATIPUOTTUCAHUH
CBOWCTB BEILIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
($u3NYECKNENXUMUYECKUECBOICTBA
BOJIOPOJa, CIIOCOOBI €ro MOTyUYeHUS,
IPUMEHEHHUE.
CoOupatbnpuOOpISIONyYeHHUS
BOZOPO/A.
Hcnonnb30BaTbXUMUYECKYIOCUMBOJIUKY
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Y pacro3HaBaHUE BOJIOPO/IA.
B3anmo1eiicTBHEBO1I0POIACOKCUIOM
menu (II).

JlabopamopHhuwiti onvim:

B3anMo el cTBUEKUCIOTCMETAIITIAMM.
Ilpakmuuecxas paboma.

No4 TTonyyenuerncoOMpaHueBoO10POa,
M3y4YE€HUE €T0 CBOMUCTB.

Buiuucnenus:
o0beMa,KoJIMYeCcTBaBeIeCTBarasa

10 €r0 U3BECTHOMY KOJINYECTBY
BEII[ECTBA UM O0BEMY;

00BEMOB T'a30B 110 YPABHEHUIO PEAKIINU
HAa0CHOBE3aKOHA00HEMHBIXOTHOIIICHU I
ra3oB

JUTSL COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJICKYJIIPHBIXYPABHEHUHXUMUIECKUX
peaKuuil ¢ y4aCTUEM BOJIOPOA.
BrraucasteMoNISIpHYIOMacCyBeIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM Irasa,
Maccy BeIleCTBa.

[TpoBOUTH pacyeTsl IO YpaBHEHUSAM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00beMa,MacChIBEIECTBAION3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKIIUH.

CrnenoBaTh npaBuiiaM 0€30M1acHON
paboThI B 1ab0OpaTopuu
WCITOJIb30BAaHUU XUMHYECKOU ITOCY B
1 000pyI0BaHUs, a TAKXKE MpaBUIaM
00paIlleHUSICTOPIOYMMHUBEIIIECTBAMU B
OBITY.

[T1aHMpPOBATHHOCYIIECTBIISATH

Ha TIPAKTUKE XUMUYICCKUE
AKCIIEPUMEHTHI, IIPOBOIUTHHAOIIOICHHS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
IKCIIEPUMEHTA.
Y4acTBOBaTbBCOBMECTHOHPAOOTE B
rpy1e

2.3

Bopa.PactBopsl.
IlonsTue
00 OCHOBaHUAX

du3nuecKknecBoMCTBaBOIbl. Bogakak
pacTBOpUTENb. XUMHUYECKHE CBOKMCTBA
BO/IbI.

PackpbiBaTh CMBICH U3y4aeMbIX HOHATHIA

UIIPUMEHATBEITUIIOHATUAIIPUONIMCAHUN
CBOWCTB BEILECTB U UX NPEBPALLIECHUM.
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OcHoBaHusl.
PactBopsl. Ponbs pacTBOpoB B npupo/ie
UBXHU3HUYENOBeKa. KpyroBopoTBOIbI B
npUpoAE. 3arpsi3HEHNE MPUPOTHBIX
BOJI.OXpaHanOYMCTKAIPUPOTHBIXBOI.
HacplllieHHbIC Y HEHACBHIILICHHbBIC
pacTBOpPBL. PacTBOpUMOCTH BEIIECTB
BBOJIe.MaccoBas10J15BEILIECTBA B
pacTBope.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
PacTtBopeHMEBEIIECTBCPAZTUYHOMN
pPacTBOPUMOCTBHIO.
BzanMopaeiicTBHEeBOABICMETAIIIAMHA
(HaTpUeM U KaJIbLIUEM).
HccenenoBannepacTBOPOBKHUCIIOT
UILEJI0YEHCTOMOIILIOMHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3IUYHON
PacTBOPUMOCTBHIO.
[IpuroToBneHnepacTBOPOB
CONpPEAECIEHHOMMAaCCOBOMI0IEN
PaCTBOPEHHOIO BEILIECTBA.
Ilpakmuueckaspaboma
Ne 5. IIpurorosiieHre pacTBOPOB
CONPENEIEHHOMMAaCCOBOMI0IIEN

Xapaktepu3oBaTb(hU3NUECKUE
UXUMHUYECKNECBONCTBABO/IbI,EEPOIIb KaK
PacTBOPUTEIIS B MPUPOIHBIX MPOLIECCAX.
CocTaBiIThbypaBHEHHSIXUMUYECKUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTh DKOJIOTHYECKUX
po0JIeM, CBA3AHHBIX C 3arPSI3HEHUEM
IPUPOIHBIXBO,CIIOCOOBIOYHCTKUBOIBI OT
pUMecel, MEpPBI 110 OXPAaHE BOA
OT3arpsI3HEHMSL.
[11aHpoBaTHHOCYILIECTBIAT

Ha NPAaKTUKE XUMUYECKHE
HKCIEPUMEHTHI,IPOBOUTHHAOTIOACHHUS,
JieaTh BBIBOJIBI 1O PE3yJIbTaTaM
AKCIIEPUMEHTA MIPH MIPOBEICHUHT
71a00paTOPHBIXOMBITOBUIPAKTUYECKOM
padoTHI.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1a0OPATOPUU NpU
UCTIOJIb30BaHUUXUMHYECKONTIOCY Bl U
000py10BaHUS.
[TpoBOAUTHBBIYUCICHUACTTPUMEHEHUEM
MOHSATHUS «MaccoBas J0JIsl BEIIECTBA

B PacTBOpEY.
BricTpanBaTbpa3BepHyThIENNCHbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM
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PacTBOPEHHOTOBEIIIECTRA.
Buiuucnenus:

CHCHOJIb30BaHUEMIIOHSI THI«MaCCOBast
JIOJIs1 BELIECTBA B PACTBOPE»

HauH(pOpMaIUION3y4eOHNKA

U CIPABOYHBIX MaTEpUajIOB, IPaMOTHO
VCIIOJIb30BaThU3yYECHHBIUTIOHSTUNHBIN
anmapar Kypca XUMHUU

2.4

OCHOBHBIEKJIACCHI
HEOPTaHMYCCKHUX
COeIMHEHUN

11

Krnaccudukanus HeopraHn4ecKux
coenunennit. Oxcupl. Kiaccudukanus
OKCH/IOB:COJIe00pa3yrone(0CHOBHBIE,
KHUCIIOTHBIE, aM(OTEpHBIEC)

U HECOJIEOOpa3yIoIIHe.
HomenknatypaokcuoB. Ou3ndeckue
Y XMMHAYECKUE CBOKCTBA OKCUJIOB.
[Tomy4eHnEeOKCHIOB.
OcnoBanus.KiaccugukannsocHOBaHUIN:
IEJI0YM U HEPACTBOPUMbBIE OCHOBAHMUSI.
HomenknatypaocHoBaHuN. PU3NUECKHE U
XUMHYECKUE CBOMCTBA OCHOBAHUIA.
[Tomy4eHreOCHOBaHUM.

Kucnotsl. Knaccudukarus Kucior.
Howmenknarypa kucnor. @uznueckue

Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOocTuMeTauioBH.H.bekerosa.
Ilomy4yeHne KUCIIOT.

Conu. HomeHknarypa conei.
OU3NYECKUENXUMUYECKUECBONCTBA
conen. [Tonyuenue comen.
['eHeTHuecKasCBA3bMEKTYKIaCCaMuU
HEOPraHWYECKUXCOETMHEHUM.

Krnaccudunuposats nuzydaeMmole
BEIIIECTBAIIOCOCTABYHCBOMCTBAM.
CocTtaBnsaTh()OpMYIBIOKCHIOB,KUCIIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX
MTOMEXTYHApOIHOMHOMEHKIIAType.
[Iporuo3upoBaThCBOMCTBABEIIECTB
HAOCHOBEOOIUXXUMHICCKUXCBOUCTB
M3YUYEHHBIX KJIACCOB/TPYIII BEILIECTB,
KKOTOPBIMOHUOTHOCSITCSI.
CocTaBisTbMOJIEKYJIIPHbICYPaBHEHUS
peaKuui, WIUTIOCTPUPYOLIUX
XAMUYECKHE CBOMCTBA M CITOCOOBI
MOJTYYEHHUSI BEIIECTB U3YUECHHBIX
KJIACCOB/TPYIIII, a TAKkKe
MOATBEPKIAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMU.
[Tpou3BOAUTEBBIUMCIICHUS
MOYpPaBHEHUSIMXUMUYECKUXPEAKITUH.
[InaHnpoBaTHMOCYIECTBIISITH

Ha MPAKTUKE XUMUYECKHUE
AKCIIEPUMEHTHI, TPOBOAUTHHAOTIOICHUS],
JieJIaTh BBIBO/IBI TIO pe3yJibTaTam
AKCIIEPUMEHTANPUTIPOBEICHUN
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Xumuueckuiiakcnepumenm:
Jlemoncmpayuu.
OO6pa3ubIHEOPTraHNYECKUXBEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBITHL WILTIOCTPUPYIOIIHUEXUMUYECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHwvieonvimol
OnpeneneHnepacTBOPOBKUCIOT
UIIEJI0YECIIOMOIIBIOUHIUKATOPOB.
N3yueHneB3auMoAeCTBUSKUCIOT
CMETaJUIaMU,pEaKIIUHHEUTpaTU3alUu.
BzaumopericTBre pactBopa CepHOU
KHCIIOTHI ¢ okcuaoMm menu (II).
[TonyueHreHepaCTBOPUMBIXOCHOBAHUIA.
BriTecHeHnEOAHOTOMETAIIIAAPYTUM
13 pacTBOpA COJIU.
Ilpaxmuueckaspaboma
Ne6.PemenneskcrepuMeHTanbHbIX
3amadnoreMe«BakHeNImeKiacchl
HEOPTaHUYECKUX COEAUHEHUI.
Buviuucnenus:
MOYPaBHEHUSIMXUMUYECKOUPEAKIIUHN
KOJIMYECTBABEIIECTBA,00beMa,MaCChl
MOM3BECTHOMYKOJIMYECTBYBEIIECTBA,
00BeMy, Macce peareHTOB
WIIANPOTYKTOBPEAKIIUN

71a00paTOPHBIXOMBITOBUIIPAKTHUECKUX
pabor.
CrnenoBarbnpaBuiiaM0Oe30n1acHOM
paboThI B 1a0OpaTOPUHU
MPUUCIIOIH30BAaHUUXUMHUYECKOMN
MOCY/IbI U 000PYTOBAHUS.
BricTpanBaTbpa3BepHYTHICTUCEMEHHBIC H
YCTHBIE OTBETHI C OMOPOi
HauHdOpMaIuon3yuyeOHIKa

U CIIPABOYHBIX MAaTE€pUAJIOB, IPAMOTHO
VCII0JIb30BaThU3yYECHHBIUIIOHA TUIHBIN
amnmapar Kypca XuMuu

Uroronopasneny:

30

36



IepuoanueckniizakonullepuonndeckasicucreMmaxummnieckuxyieMeHToB..MenaeneeBa.CTpoeHuEeaATOMOB.
XumMnuyeckasacBaA3b.OKUCJIUTEIbHO-BOCCTAHOBUTE/IbHbIEPEAKIIMHU

3.1 | [lepuoauueckwii
3aKOH
ullepnoanueckas
cucTeMa
XAMHAYECKUX
2JIEMEHTOB

Ctpoenue atoma

J.1.Menpeneena.

7

[lepBblenONBITKUKIACCUDUKALIUH
XUMHYECKUX3IIeMEHTOB. [ IoHsATHE

O IpYyIax CXOAHBIX JIEMEHTOB
(LIETTOYHBIE U IIETOYHO3EMEIIbHbBIE
METaJUIbl,IAJIOT €Hbl, HHEPTHBIETA3bI ).
DneMeHThI, KOTOpble 00pa3yroT
am(pOoTEpHBIE OKCUBI U TUAPOKCUIBI.
[lepnognueckuitzakon.llepuonnueckas
CUCTEMA XMMHUYECKUX JIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUIMHHOTIEPHOIHAS (POPMBI
[lepnonueckoi CUCTEMBI XUMHYECKHUX
aneMmeHToB/[.M1.Menneneesa.lleprnoasl
Y rpynnbl. PU3NYECKUN CMBICI
NOPSIIKOBOTOHOMEPA,HOMEPOBIIEPUOIA U
IPyNIbI 3JIEMEHTA.
CrpoenunearomoB.CoCcTaBaTOMHBIX
anep. M3oromnsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX000JI0UEKATOMOBIEPBBIX
20 XMMHUYECKUX 3JIEMEHTOB
ITepunoauueckoi CUCTEMBI
JA.N.MenneneeBa. XapakTepucTrUKa
XUMHUYECKOTO 3JIEMEHTA
noerononoxeHutosl lepuoanueckon
cucteme .M. Menaeneena.
3aKOHOMEPHOCTUU3MEHEHHIPAINYCa

PackppIBaTbCMBICIITIEPUOIUYECKOTO
3aKOHa.

OnuceIBaTbCTPOCHUETAOTHIIBI
«IleproanueckascucTeMaxuMUYECKHX
anemeHToB /.M. MeHaeneeBay.
MonenupoBaTbCTpOEHNUEATOMA,
SHEPreTUYECKUXYPOBHEUHUIIONYPOBHEN
IIPU MOMOIIN PUCYHKOB, JJIIEKTPOHHBIX
KOH(UTypaluii U 371€KTPOHHO-
rpaguieckux GopMyIL.
[TosicHAThPU3UYECKUITCMBICIT

IMOPAIKOBOI'OHOMCPA, HOMCPOBIICpHOAa U

TCPYMIIBI DJIEMEHTA.

XapakTepu30BaTbXUMUYECKUEIIIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUN, KAJIbLIUN

1 UX COCIUHCHMUS 110 TTOJIOKEHUIO
Bllepnonnueckoiicucreme /..
Menneneena.
OO0BACHATHOOIINE3aKOHOMEPHOCTH B
W3MEHEHHUHU CBOMCTB XMMHYECKUX
2JIEMEHTOB (U3MEHEHHE PAInYCOB
aTOMOB, JICKTPOOTPHUIIATEILHOCTH,
BAJICHTHOCTH) M X COCMHEHUIN
BIpEAcIaXMaJIbIXIIEPHUOJ0BUTIABHBIX
MNOATPYIII C YYETOM CTPOEHUSI UX
aTOMOB;
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aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METANTMYECKUXUHEMETATIIINYECKUX
CBOWCTB I10 TPYNIIaM U IIEPUOJIAM.
3nauenuel leppoanueckorozakona
ullepnoan4ecKONCUCTEMBIXUMUYECKHUX
AJIEMEHTOB JIJIs1 Pa3BUTHUS HAYKH U
npaktuky. /.. MenneneeB — ydeHslit
UrpakIaHuH.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
B3auMoaelicTBUeTHAPOKCHIAIIMHKA C
pacTBOpaMU KUCJIOT U IIEJIOUYEH.
MoaenupoBaHue CTPOCHUS MOJIEKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEMN,
AIEKTPOHHBIXUCTPYKTYPHBIX(HOPMYIL.
Ta6nuna «llepuonnueckas cucrema
XHMHYECKUX DJIEMEHTOB
J.1.MenneneeBay.

JlabopamopHvie onvimoi
O3HakoMJIeHHecOoOpa3laMUMETaJIOB U
HEMETAJIJIOB

Y4acTBOBaTbBCOBMECTHOWPAOOTE B
rape WK TPyIIIe.

BricTpanBaThpa3BepHYTHIENMCEMEHHBIE U

YCTHBIE OTBETHI C OIIOPOM
HanHpOPMAIUION3Y4eOHUKAUIPYTHX
MCTOYHUKOB, B TOM uncie MHTepHeTa

3.2

XUMHYECKasl CBA3b.
OKHCIINTENBHO-
BOCCTAHOBHUTEIILHBIC
peakiuu

Xumuueckas cBs3b. KoBajmeHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUYECKUX
sneMmeHTOB. MoHHas cBa3b. CTeneHb
okucyeHuss. OKUCIUTEIbHO-
BOCCTaHOBUTENbHbIEpeakuu. I Iporieccrl

PackpbIBaTbCMBICN3y4aeMBIXTTOHATHM.

OnpenensiTbBUIXUMUYECKOMCBS3U B
COCAMHEHUH.

MopaenupoBaTh CTPOCHUE MOJIEKYJIIPH
IIOMOIIY PUCYHKOB, MOJEIIEM,
AIEKTPOHHBIXUCTPYKTYPHBIX(DOPMYI.
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OKHCIICHHS] 1 BOCCTAHOBJICHHS.
OKHCIUTENN U BOCCTAHOBUTEH.
XHUMUYECKUNIKCIIEPUMEHT: N3yYCHHE
00pa3IioB BEIIEeCTB METAJIIIOB
MHEMETAJUIOB,B3aUMOJICHCTBUE
I'UIPOKCUJAIIMHKACPACTBOPAMUKHCIIOT U
1IETI0YEH, ITPOBEICHUE OIBITOB,
WUTFOCTPUPYIOLIUX IPUMEPHI
OKHUCJINTEIBHO-BOCCTAHOBUTENBHBIX
peaxuuil (ropeHue, peakuu
pa3IoXKEeHUs], COeTUHEHNS).
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:

OnbITHL, WLTIOCTPUPYIOIIUETPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NO0KEHUS,COSTUHEHMS] )

Hcnonb30BaTbXUMHYECKYIOCUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
3JIEKTPOHHOTO OajaHca peakiui.
OrnpenensiTbCTeNeHbOKUCICHUSIATOMOB
XUMHUYECKUX IJIEMEHTOB 110 hopMyIam
Y COCTaBIJIATH (POPMYJIbI OMHAPHBIX
COCJIMHCHUNIIOCTCTICHUOKH CIICHUS
aTOMOB XUMHUYECKHUX DJICMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTaHOBUTEIIb. PaccTaBiIATh
KO3(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHUCJIMTEIIbHO-BOCCTAHOBHUTEIIHHBIX
PEAKIMI METOJIOM JICKTPOHHOTO
OajaHca.

HaobmromaTe XuMuueckue
OTIBITHINOIJIAHY,aHATTU3UPOBATHHU T
€JIaTh BBIBOJIBI.

HUcnons3oBate UKT gag co3panus
MO/IEJICH,TOATOTOBKUTIPE3CHTALIUM,
JIOKJIaJ0B 110 TEME.
BricTpanBaThpa3BepHyTHIENUCEMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM
HauH(pOpMaIUION3y4eOHUKANU JPYTUX
HMCTOYHMKOB,BTOMUHCIeIHTepHETa

Hroronopazneny 15
Pe3epBHOEBpeMS 3
OBIIEEYNCIIOYACOB 68
[10 ITPOI'PAMME
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9 KVIACC

Ne
/11

HaumenoBaHue
pa3aenoB U TEM
ydeOHoronpeamera

KomnuectBoO
YacoB

ConeprxanueoOydeHust

OCHOBHBIEBUIBIIEATEIHLHOCTH
oOy4Jaronuxcs

BemeCTBonngnquKuepeaKunn

11

IloBTOpEHME
UyTITyOJieHue
3HAHUMOCHOBHBIX
pa3aenoBKypca
8xuacca

5

[Tepnonnueckuizakon.llepuonnueckas
CUCTEMaXUMHUYECKUXAJIEMEHTOB
JA.N.MenneneeBa.CTpoeHHEaTOMOB.
3aKOHOMEPHOCTUBU3MEHEHUNCBOMCTB
XUMUYECKUXIIEMEHTOBIIEPBBIXTPEX
NEPUOA0B, KU, KaIbIUIH X
COE€IMHECHUNBCOOTBETCTBUA
CIIOJIOKEHUEMDJIEMEHTOB
BlleproinuecKkoCcuCTEMENCTPOECHUEM
UXaTOMOB.

CrpoeHneBenecTBa: BUIBIXUMUYECKON
CBsI3U. TUMBIKPUCTATITNIECKUX
PEIIETOK,3aBUCUMOCTHCBOMCTB
BEIIIECTBAOTTUIIAKPUCTATUIMYECKON
PELIETKUMBUIAXUMHYECKON CBSI3U.
Knaccudukanusnaomenknatypa
HEOPTraHMYECKUXBEIIECTB. XUMHUUECKUE
CBOMCTBABEIIECCTB,0THOCSIINXCS
KPa3IMYHBIMKIIACCAMHEOPTaHUYECKUX
COCJIMHEHUI, ITCHETUUECKASICBSI3h
HEOPraHUYECKUXBEUIECTB.

XapakTepu30BaTbXUMUYECKUEIIIEMEHTBI
MEPBBIXTPEXIIEPHUOIOB, KATUSUKAIBLIHS
MOUXIOJI0XkeHNIOBI [eproanueckoit
cucteme/l.M.Meneneena.
KinaccudunnpoBatbuHas3biBaTh
HEOPraHUYECKUEBEIIECTBAN3YYEHHBIX
KJIACCOB.
OnucpIBaThOOIUEXUMUUECKUE
CBOMCTBABEILIECTBPA3TNYHBIXKIIACCOB,
MOATBEPAKAATHCBOMCTBAIIPUMEPAMU
MOJIEKYJISIPHBIXYPABHEHU M XUMUYECKHUX
peaKkuu.
OnpenensTbBUIXUMHYECKOMCBA3U
WTUIKPUCTATUTMYECKONPEIIETKH
BEILIECTBA.
IIporao3upoBaTbCBOMCTBABELIECTB
B3aBUCHUMOCTUOTHUXCTPOECHHUS.
BricTpanBaThpa3BepHYTHIETUCEMEHHBIE
NYCTHBIEOTBETBICONIOPOM
HauH(pOpMaIUION3y4eOHUKA
HCIPaBOYHBIXMATEPHUATOB,[PAMOTHO
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Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:

03HAaKOMJICHUE C MOJIETSIMU
KPUCTAJUIMYECKUX PEMIETOK
HEOPraHNYECKUXBEIIECTB—METAIOB U
HeMeTauioB (TpaduTa u anmmasa),
CJIOKHBIXBEILECTB(XI0pUAaHATPHA)

HCTIOJIb30BATbU3YYCHHBIUTIOHATUAHBIN
armapar Kypca XuMuu

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XAMHAYECKUX
peakuui

KrnaccupukanusaxumMuaeckux peakium
NOpa3IUYHbIMIPU3HAKAM(TIOYUCITY
MCOCTaBYYy4YacCTBYIOLIMXBPEAKIIUU
BELIECTB,ITOTEINIOBOMY3(PEKTY,
OM3MEHEHUIOCTENIEHEMOKUCIICHNUS
XUMUYECKUXIIEMEHTOB,
OOOPATUMOCTHU,IIO YYACTHIO
KaTtajmn3aropa). IK30-
UIHI0TEPMUYECKUEPEAKIIUHY,
TEPMOXUMUYECKHEYPaBHEHUS.
[ToHATHEOCKOPOCTUXMMUYECKOU
peakuuu.IlonaTrneo600paTUMBbIX
MHEOOPATUMBIXXUMUYECKUX PEAKITUSX.
[ToHSATHEOTOMOT€HHBIXHM T€TEPOre€HHBIX
peaknusx.l lonsiTueokaranuse.
IToHATHEOXMMHYECKOMPABHOBECHUU.
DaKTOPHI,BIUAIOLINEHACKOPOCTh
XUMHYECKONPEAKITUUHUTIONIOKEHUE
XUMHAYECKOTOPAaBHOBECHS.
OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE

PacKkpbIBaTbCMBICIN3Y4aEMBIXITOHATHIA
UITPUMEHATHITUIIOHATHUAIIPH ONACAHUU
CBOMCTBBEILIECTBUUXIIPEBPAILICHH.
KnaccuduimpoBarbXxumMmuaeckue
PEaKIMUIIOPA3INYHBIMIIPU3HAKAM.
YcTaHaBIMBaTb3aBUCUMOCTBCKOPOCTH
XUMHUYECKOMPEAKIUUOTPA3INYHBIX
(dhakTOpoB.
[IporHo3upoBaTEBO3MOKHOCTH
POTEKAaHUAXUMUYECKUXIPEBPALICHHI
BPa3JINYHBIXYCIOBUSX.
OrnpenensiTbOKUCIATEb
nBoccraHoBuTenbsBOBP.
CocTaBnsAThIIEKTPOHHBIHOATAHC
peaKIuu.

IIpon3BOAUTHBBIYUCIICHHS
MMOXUMUYECKUM YPABHEHUSIM.
VYyacTBOBaTEBCOBMECTHOHPaAOOTE
BIIAPEWINTPYTIIIE.
BricTpanBaTbpa3BepHYTHIENMCEMEHHBIE
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peakiMu, SJIEKTPOHHBIN OallaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuun. CocTaBlIeHUE YPABHEHUI
OKHCIUTENFHO-BOCCTAHOBUTEIBHBIX
PEaKLMIICUCIONb30BAHUEMMETO, 12
AJIEKTPOHHOTO OajaHca.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
HccenenoBaHne3aBUCUMOCTHCKOPOCTH
XUMUYECKON peakiu OT BO3JACUCTBUS
pazIUYHBIX (AKTOPOB.

OnBITHL, WLTIOCTPUPYIOITUETTPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUSI,COCTUHEHNS ).
Buiuucnenus:
KOJIM4YECTBaBEUIECTBA,00bEMANMACChHI
pEeareHToB WU MPOJYKTOB 110
ypaBHECHUSIMXUMUYECKUX PEAKITUH

Y YCTHBIE OTBETHI C
OMOPOMHANH(POPMAITUIOU3YYEC

OHUKa

Y CIIPABOYHBIX MAaTEpUAJIOB, PAMOTHO
WCIIOJIb30BaThNU3yYCHHBIMTIOH I TUMHBIN
anmnapar Kypca XUMUHU

1.3

DNEKTPONUTHYECKAs
JIICCOITHAITHSI.
XHUMUYECKUE
peakuuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JUCCOLUALINY. DJIEKTPOIUTHI
WHERJIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3MIUCCOLMAI[MMBEIIICCTB

C Pa3JIMYHBIMU BUJAMH XUMUYECKON
cBs3u.Crenenpaucconyanui. CUjIbHbIC U
cnabbie PIEKTPOIUTHI.
Peaknnunonnorooomena. Y ciiosus

PackpbIBaTbCMBICIN3YUaEMBIXITOHATHH, &
TAKXKE CMBICJI TEOPUU
BJIEKTPOJIUTUYECKON IMCCOUALIHH.
OOBSICHATH TPUYUHBI
3JIEKTPONPOBOAHOCTUBOHBIXPACTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIC U CHIIbHBIC
AIIEKTPOJIUTHI.
CocTaBiThypaBHEHUAAUCCOIIUALIAN
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MPOTEKaHUAPEAKIIMITHOHHOTO0OOMEHa,
TIOJTHBIE Y COKPAIllCHHbIE HOHHBIE
ypaBHeHUsIpeakinil. CBOMCTBAKUCIIOT,
OCHOBAHUU U COJIEN B CBETE
MIPEACTABICHUHOOAICKTPOIUTHIECCKOM
nucconuanu. KauecTBeHHbIE peakinu
Ha noHbl. [lonsiTHE O THApPOIU3E

coJiei.

Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
HccnenoBannesneKTponpoBOIHOCTH
pacTBOPOB BEIIECTB, IIpoliecca
JTUCCOLUALINY KUCIIOT, IIeJI0Ye
MCOJIe(BO3MOKHOUCIIONB30BAHUE
BUJIEOMATEPHUAIIOB).

OnbITEI, WUTIOCTPUPYIOLIKE TPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3zoBaHueOCa Ka,BbIICIICHUETA3a,
00pa3oBaHUE BOJIbI).

Pacrio3naBanue HEOpraHM4YECKUX
BEILIECTBCIIOMOIIBIOKAY€CTBEHHBIX
peakiuii Ha HOHBI.
JlabopamopHhwitionvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIMu HOHHOTO OOMEHAa B pacTBOpax
AIEKTPOIUTOB(COOPA30BAHNEMOCAIKA,
BbIJIeJIeHHEeMra3a,00pa30BaHUEMBO/IbI ).

KHUCJIOT, IIEJI0YEH U COJICH, MOJIHbIC
HCOKPaIICHHBICMOHHBICYPABHEHUSI
XUMUYICCKUXPEAKITUHNOHHOTOOOMEHA,
KpaTKUE NOHHBIE YPABHEHUSI MPOCTHIX
pEaKIN TUAPOIIN3a COJEH.
XapakTepu3oBaTh OOIINE XUMHUYECKHUE
CBOMCTBA BEIIECTBPA3IMYHBIXKIIACCOB Ha
OCHOBE TEOPUH AIEKTPOIUTUIECKOU
JIMCCOLHUALINY;TOATBEPAKIATHCBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
PemarpakcriepuMeHTaNbHbIE3a1auN

10 TEME.

[ImannpoBaTBMOCYIIECTBIISITH HA
MPAKTUKE XUMHUUECKUE

AKCTIIEPUMEHTHI, ITPOBOIUTHHAOIIOICHNS,
JleJIaTh BBIBOJIBI 110 PE3YJIbTaTaM
JKCIIEPUMEHTA MPU NPOBEICHUN
J1a00PATOPHBIXOMBITOBUMPAKTUYECKUX
pabor.
CrnenoBaThnpaBuiaM0Oe30macHON
paboTHI B JIabopaTtopuu
MPUHUCIIOIB30BAaHUMXUMHUUECKOMN
MOCY/IbI U 000PYI0BAHMUSI.
[1poBOANTEBBIYUCIECHUSTIOXUMUYECKUM
YPaBHEHUSIM.
VYyacTBOBaTEBCOBMECTHOHPAOOTE
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Ipaxmuueckaapaboma:
Nel.PemenneskcriepuMeHTanbHbIX
3a/1a4 1o TEME.

Buviuucnenus:
MIOYPaBHEHUSIMXUMHUYECKUXPEAKIIUIA

BIIAPEWIUTPYTIIIE.
BricTpanBaTbpa3BepHYTHIEINCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH
HauHpOpMaIUION3y4eOHUKAN IPYTUX
MCTOYHUKOBUH(GOPMAITUU,BTOMYHUCIIE
HNurtepnera

HUroronopazneny

17

HemeTalsibIMUX COETUHEHMS

2.1

OOmras
XapaKTEePUCTHKA
XAMHAYECKUX
2JIEMEHTOB
VIIA-rpynmnsl.
["anorenn!

OO6mrasixapakTepruCcTUKarajJioreHoB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEepPHbIC CTETICHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHUUYECKHUE CBOMCTBA HA TPUMEPE
xJjiopa(B3auMojieiCTBUECMETAIITIaMU,
HEMETAJUIAMHU, [IEJT0YaAMM ).
XnopoBogopoa. CostHasIKUCIIOTA,
XUMHUYECKUECBOWCTBA,TOTYYEHHUE,
npuMeHeHue. JlercTerue xiaopa

U XJIOPOBOJOPO/Ia HA OPraHU3M
yeJioBeKa. BaxxHeHImmex mopuIbInux
HaxO0XXJICHUE B TIPUPO/JIE.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:

OnbIThl, 0Tpaxarouuepusnieckue
UXUMHYECKUECBOWCTBAraJIOTEHOBUHX
COEIMHEHM(BO3MOKHOHUCIIOBL30BaHNE

OOBICHATHOOIIINE3aKOHOMEPHOCTH
BU3MEHEHUHCBONCTBHEMETAIITIOBUMX
COEMHEHNH B MPEIENIax MaJIbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIII
[Tepunonnyueckoi CHCTEMBI XUMUYECKHIX
AJIEMEHTOB C YYETOM CTPOCHHUSI X
aTOMOB.

XapakTtepru3oBaTh(hU3NIECKUE
UXUMHUYECKNECBONCTBAMPOCTHIX
BEILIECTBraJIOr€HOB(HAIPUMEPEXIIOPA) U
CJIOXHBIX BEIECTB (XJIOPOBOJOPOA,
XJIOpHJIa HATPHSs), CIIOCOOBI UX
MOJIyYCHUS], IPUMECHEHHUE U 3HAUCHHE

B MIPUPO/IE U )KU3HU YEJIOBEKA.
OnpenensaTbXa0puA-UOHBIBPACTBOPE.
[1maHupOoBaTHUOCYIIECTBIISITH HA
MPaKTUKE XUMUYECKHE

HKCTIEPUMEHTHI, IPOBOAUTHHAOIIOICHUS,
JIe1aThbBBIBOIBIIOPE3YIbTaTaM
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BUJICOMATEPHAIIOB).
O3HakomIIeHHECOOpa3aMUXIOPUI0B
(raJIoreHu10B).
JlabopamopHhuwitionvim:
N3y4eHnecBONCTBCOITHOUKNACIIOTHI.
[IpoBeneHre KaueCTBEHHBIX pPeaKIuii
Ha XJIOPUJI-UOHBI.
IIpakmuuecxasapaboma
No2:TTosryuyeHHECONTHOMKUCIIOTHI,
VU3YYEHHE €€ CBOWCTB.

Buviuucnenus:

10 YPABHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIMOIMHU3PEareHTOB1aHBU30bITKE

HKCIIEPUMEHTA MTPU MPOBEJCHUU
1a00PATOPHBIXOMBITOBUNPAKTUYECKUX
pabor.
CrnenoBaThpaBuiIaM0O€30mMacHON
paboThI B 1a0OpaTOpHUU
MPUHUCIIOIB30BAaHUUXUMHUUECKOMN
MOCY/Ibl U 000pPYAOBaHUS.
BricTpanBaTbpa3BepHyTHIETUCEMEHHBIC
Y YCTHBIE OTBETHI C OMOPOI
HauHdopMaIon3yuyeOHIKa

U CIIPaBOYHBIX MAaTE€pUaJIOB, TPAMOTHO
HCIO0JIb30BaTbU3YUEHHBIUTIOHATUMHBIN
anmnapaTKypcaxumMuu

2.2

Oobmas
XapaKTepUCTHKA
XUMHUYECKHUX
AJIIEMEHTOB
VIA-rpynnst.Cepa
U €€ COCIMHEHUS

OO611ast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynnel. OcoO€HHOCTUCTPOESHUS
aTOMOB, XapaKTEepPHbIE CTEIICHU
OKHCIICHUSI.

CrpoeHnue u puznueckre CBOMCTBA
MPOCTHIX BEIIECTB — KUCIIOPOJIa U CEPHI.
AJIOTPOITHBIEMOIU(DUKALIMUKUACIIOPOIa
U cepbl. XUMUYECKHUE CBOMCTBA CEPHI.
CepoBojiopo1,cTpocHue, PU3NISCKUE U
XMMHUYECKUE CBOMCTBA.
OKcuabICepbIKaKIpeICTaBUTETN
KHCJIOTHBIX OKCH/JIOB.
Cepnasikuciora,puzndeckue
MXUMHYECKHECBOMCTBA(0OIIMEKAK

OOBICHATHOOIINE3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
VIA-rpynnslMnxcoeIMHEHUHCYYETOM
CTPOEHUS UX aTOMOB.
Xapakrepu3oBaTb(hU3NUECKUE
MXUMHAYECKUECBOUCTBAIIPOCTOTO
BELIECTBA CEPHI U €€ COCIMHECHUH
(cepoBOAOPO1a,0KCUOBCEPHI,CEPHOM
KHCIIOTBI, CyJIb(PaToB), CITOCOOBI X
MOJIy4E€HUS], IPUMEHEHUE U 3HAUCHHE
B IIPUPOJIE U )KU3HU YEJIOBEKA.
OnpenensTbHaTN4UECYIb()AT-HOHOB B
pacTBope.
OOBACHATHCYIIHOCTHIKOIOTHUECKUX
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PEICTaBUTEIISIKIACCAKUCIIOT
U crieruduaeckue). XMMUISCKHEe
peakiuu, Jexariiue B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJTy4YeHus
cepHoii kucioTsl. [Ipumenenue. Conn
CEpPHOMKHCIIOTHI, KaueCTBEHHASIPEAKIIUSI
Ha Cyib(}aT-uoH.

Haxoxzaenue cepbl 1 €€ COeTMHEHUI
BIIPUPOAE. XUMUUECKOE3ATrPS3HEHNE
OKpY’KaIOLIEH Cpeibl COETUHEHUSIMU
cepbl(KUCIOTHBICIOK U, 3ar PI3HEHHE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0
IPEIOTBPALICHUS.
Xumuueckuiiaykcnepumenm:
Jlemoncmpayuu:
O3HakomiieHHecoOpa3IaMucepbIuee
COeMHEHUAMU (BO3MOYKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue npoiiecca oOyriivBaHus
caxapa IoJ JIeMCTBUEM
KOHIIEHTPUPOBAHHOMCEPHONKHUCIIOTHI.
Jlabopamopnvie onvimul:

N3yyeHne XuMU4eCKnX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[TpoBeneHnekauyecTBEHHOMpPEaKIIMMHA
cynb(dar-uoH u HabII0ICHUE TPU3HAKA
€enpoTeKaHus

po0JsIeM,CBA3aHHBIXCIIEPEPAOOTKOMN
COCIMHEHUN CEPBI.
[11aHupOBaTHHOCYIIECTBIISTH HA
MPAKTUKE XUMHUUECKUE
AKCIIEPUMEHTHI,IIPOBOAUTHHAOIIIOICHHUS],
JieaTh BBIBOJIBI IO PE3YJIbTATAM
AKCIIEPUMEHTA.
CrnenoBaTepaBuiIaMO€30acCHON
paboThI B JIabopaTopuu
MIPUHUCIIOIB30BaHUNXUMHUYECKOMN
HoCyZbl U 000PY10OBaHUS.
IIponsBoauTh
BBIYUCJICHUATIOXUMHUYECKUMY
PaBHEHUSM.

Hcnonb30BaTh NP BHIMOIHEHUT
y4eOHBIX 3aJaHUIl TEKCThl YUEOHHKA,
CIIPABOYHBIE MaTEPUAIIBI
(ITeproguyecKkyrOCUCTEMYXUMUYECKUX
sanementoB/l. . Menneneera, Tabnuiry
PaCTBOPUMOCTH KUCIIOT, OCHOBAHUU
HCOJIEUBBOJIE,3JIEKTPOXUMHUYECKUI P
HaIpsHKEHU METaJioB).
Hcnonb30BaTh MU BHITTOJTHEHUT
yueOHBIX 3aJJaHU U B TIPOLIECCE
MCCJIEI0BATENBCKON AEATENBHOCTH
Hay4YHO-TOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTOCOIePKAHUS,CITPABOYHbIE
Martepuabl,pecypceilIHTepHETa
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2.3

Oobmas
XapaKTepUCTHKA
XUMHUYECKHUX
AJIIEMEHTOB
VA-rpynunsl.
AzoT,pochopunx
COETMHEHUS

OO6m1ast xapaKTepuCTHKA 3JIEMEHTOB
VA-rpynmbl. OcCOOEHHOCTUCTPOEHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUSI.

A30T, pacpocTpaHEeHHE B IPUPOJIE,
(bH3MUEeCKUENXUMIYECKUECBOMCTRA.
Kpyrosopor a3ora B mpupoze.
AMMHaK,eropu3n4ecKuenXuMUIeCcKre
CBOMCTBA, OJIyY€HHE U PUMEHEHUE.
ConmnamMoHUS, X PU3NIECKUE
UXUMHYECKHUECBONCTBA,IPUMEHEHHE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHHSI.

A3OTHas KUCJIOTA, €€ TIOJTyYCHHE,
(U3NIEeCKUEUXMMUIECKUECBONCTBA
(oOuue Kak MpeacTaBUTENS Kilacca
KHUCJIOT U crieniupruyeckue).
Hcrnonp30BaHne HUTPATOB M COJICH
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
yno0peHnii. XMMUYECKOe 3arpsi3HEHHE
OKPYXaroUIeH Cpebl COCTUHEHUSIMA
a30Ta(KUCIOTHBICOK /!, 3arPSI3HCHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop,amnoTponHbieMoupUKaAITAN
docdopa, hu3nIeCKre 1 XUMUICCKHE
cBorictBa. Oxcua pochopa (V)
udocdopHaskuciora, puznIecKue

OO0BACHIATHLOOIINE3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 2JICMEHTOB
VA-rpynnsmuxcoe IMHEHUNCYYETOM
CTPOEHUS UX aTOMOB.
XapakTepru3oBaTh(HU3UUECKUC
UXUMUYECKHECBONCTBAMPOCTHIX BEIIECTB
azora u pocdopa u ux
CO€IMHEeHUI(aMMHaKa,CcoJIeHaMMOHUS,
a30THOM KUCJIOThI, HUITPATOB, OKCUA
dbocdopa (V) u dochopHOit KUCIIOTHI,
dbocdaToB), cmocoObI UX MOTYyUCHUS,
MPUMEHEHUE U 3HAaYCHUE B IPUPOJIC

U )KU3HUYEJIOBEKA.
OnpenensaTbuoHbIaMMOHUSU(OChHAT-NOHBI
B pacTBOpE.
OOBIICHATHCYIIHOCTHEIKOIOTHICCKUX
po0JIeM,CBA3aHHBIXCHAXOXKICHUEM
coelMHeHui a3ota u ochopa

B OKpY>Kalolleu cpeae.
[T1aHUpOBATHHOCYIIECTRIISITH HA
MPaKTUKE XUMHUYECKHE

HKCIIEPUMEHTHI, IPOBOAUTHHAOIIIOICHHUSI,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00PaTOPHBIXOMBITOBUIPAKTHIECKOM
paboTHLI.
CrnepnoBaTbhnpaBuIaM0O€301acHOM
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U XMMHUYECKHe CBOMCTBA, MOJIyYCHHE.
Hcnonp3oBanuedochaToBBKaYeCTBE
MUHEPAIbHBIX yIOOPEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:
O3HakoMJIeHHEC(PU3NIECKIMHU
CBOMCcTBaMu a3o0Ta, pocdopa

U UX COCTMHEHUM (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
O3nakoMIIeHHecoOpa3aMua30THBIX U
dbochopHBIX ya0OpeHUIA.
[Tony4yenue,coOupanue,pacrno3HaBaHue U
U3Y4YEHHE CBOMCTB aMMHAaKa.
B3anMopneincTBre KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTBI C MEJBIO
(BO3MO>XKHOHCIIOJI30BAHUE
BUJIEOMATEPHUAIIOB).

JlabopamopHvie onvimoi:
[IpoBeneHnexkauecTBEHHBIXPEAKIUI
Ha MOH aMMOHUA U pocdar-noH,
UW3yYECHUETTPUZHAKOBUX

IPOTEKAHUS.

Ilpakmuuecxasapaboma
Ne3:ITommyueHneammuaka, n3yyeHue
€ro CBOKCTB.

Buviuucnenus:
MOYpaBHEHUSIMXUMHUYECKUXPEAKITUN

paboThIBIIAOOpATOPUH
MIPUUCTIONE30BAaHUMXUMHYECKOM
MOCY/IbI 1 00OPYTOBAHMSI.
[IpousBoauTh
BBIYHCIICHUSTIOXUMUICCKAMY
PaBHEHUSM.

Hcronp30BaTh PH BBITOTHEHUH
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPABOYHBIE MATEPUAIIBI
(MepuoaANIECKYIOCUCTEMYXUMHUECKIX
anementoB/[.M1.Mennaeneena, Tabauiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUU
HCOJIEUBBO/IE,3JIEKTPOXUMHUYECKUNPST
HaIpsHKEHUI METaIIOB)
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2.4

Oobmas
XapaKTepUCTHKA
XUMHUYECKHUX
AJIEMEHTOB
[VA-rpynmnsl.
Yraepon
MKPEMHUI, UAX
COEIMHEHUS

OO6m1ast xapaKTepuCTHKA 3JIEMEHTOB
IVA-rpynmer. OcoO€HHOCTUCTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCIICHUS.
Yraepoa,amnoTponHbieMo AN UKL,
pacrpocTpaHeHue B IPUPOJIE,
(u3HUecKre 1 XUMUYECKHE CBOWCTBA.
Ancopbmus. Kpyrosoporyriepoaa

B [IPUPOJIE.

Oxkcuaplyriaepoa, uxpu3nieckue
UXMMHUYECKUECBOMCTBA,ICHCTBUE

Ha KUBbIE OPTaHU3MBI, ITOTYyYECHHE

Y IPUMEHEHUE. JKOJIOTUYECKHE
poOJIeMbl, CBSI3aHHBIC C OKCUIOM
yraepoga(I'V),runoresariodaibHOro
MOTEIJICHUS KJIMMaTa, TapHUKOBBII

s Pexr.

VYronbHast KUCIOTA U €€ COJH, UX
bU3UYECKUEUNXUMUYECKUECBOWCTRA,
MOJTy4YeHUE U MPUMEHEHHE.
KaugectBenHaspeakiusiHakapOOHaT-HOHBI.
Hcnonr3oBanre kapOOHATOB
BOBITY,MEUITMHE, TPOMBITIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[TepBoHaYaIBbHBIENOHATHS
000praHNYECKUXBEIICCTBAXKAK
OCOEIMHEHUAXYTIepoaa(MeTaH, TaH,

OO0BACHIATHLOOIINE3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
IVA-rpynnsimmxcoe IMHEHUNCY4ETOM
CTPOEHUS UX aTOMOB.
XapakTtepru3oBaTh(HU3UUECKUC

1 XHMHYECKHE CBOMCTBA IIPOCTHIX
BEILECTBYTJIEPOTAUKPEMHUSUUX
COETMHEHMH (OKCUIOB yTIIepo/a,
YTOJIBbHOMKUCIIOTHI, KAPOOHATOB,0KCH/ I
KPEMHHUSI, KPDeMHUEBOU KUCIIOTHI,
CUJIMKATOB),CTIOCOOBINXTIONYYCHHUS],
MPUMEHEHUE U 3HAaYCHUE B IPUPOJIC
Y )KU3HU YEJIOBEKa.

OOBSICHATH TPUYUHHO-CJICICTBCHHYIO
CBS3b:CTPOCHUEBEIIECTBA—>CBOMCTBRA
— TPUMEHEHUE — Ha TIpUMepax
COEMHEHNH yIIIEpOaa U KPEMHHUS.
OnpenensTbkapOOHAT-UCUIINKAT-UOHBI B
pacTBope.
OOBICHATHCYIIHOCTEIKOIOTUYECKUX
po0JIeM,CBA3aHHBIXCHAXOXKICHUEM
YTIIEKHUCIIOTO Ta3a B OKPYKAIOIICH
cpeze.
[TonTBepk1aThOCOOEHHOCTUCOCTABA
OpPTraHUYECKUX BEIICCTB MPUMEpPaAMU
MPOCTHIX COSAMHEHUH (METaH, dTaH,
ATUJICH,alleTUIIEH,ATaHOJI, IJIULIEPHH,
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ATUJICH,alleTUIICH,ATaHOJI, TIIUIIEPHH,
YKCyCHasi KHCJIOTA).
[IpupoAHBIECTOUHUKUYTIIEBOIOPO/IOB
(yrosae, npupoOAHbIN ra3, HeQTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH),
WX POJIb B OBITY U MTPOMBIIIIICHHOCTH.
[ToHSTHEOOHOTOTUYECKUBAKHBIX
BEIIECTBAX  KUPAX,0eNIKaX,yTIIeBOIaX—H
UX POJIU B KW3HU YEJIOBEKA.
MarepualibHO€eTUHCTBOOPTAHUYECKUX U
HEOPTaHUYECKUX COCAUHEHHU.
Kpemnunii,eropuznyeckue

U XUMUYECKUE CBOMCTBA, MOJTyYCHUE
unipuMeHeHue. CoeIMHeHUSIKPEMHUS B
npupojie. O01ue npeacTaBIeHUs
obokcunekpemuusi(IV)ukpemuneBoit
KHUCJIOTE.

CuMKaThl, UXUCIIOIb30BAHUEBOBITY,
MEJIUIIMHE, TPOMBIITUICHHOCTH.
BaxuenmmectponurtenbHbleMaTepUabL:
KepaMuKa, CTEKJIO, IIEMEHT, OCTOH,
x)esne300eron. IIpodieMpiOe30macHOro
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepraOBBIOBCETHEBHOMKU3HH.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:
MoaenuKpucTaInueCKUXPEIeTOK

YKCYCHASIKUCJIOTA),B3aMMOCBSI3b
HEOPraHUYECKUXCOSAMHEHUNYTIEpOaa U
OpPraHUYECKUX BEIIECTB.
OnuceIBaTbPOILOETKOB, KHPOB

U YTJIEBOJIOB B (DYHKIIMOHUPOBAHUU
KUBBIXOPTaHU3MOB,COCTaBIPUPOTHBIX
MCTOYHUKOB YTJIEBOAOPOIOB, UX POJIb
BOBITYUIIPOMBIIIJICHHOCTH.
[IpoBOIUTHEBBIYUCICHUATIOYPABHEHUSAM
XUMHUYECKUX PEaKLINM.
[11aHupOBaTHHOCYIIECTBIISITH HA
MPaKTUKE XUMHUYECKHUE
HKCIIEPUMEHTHI,IPOBOIUTHHAOIIOICHHUS,
JIeNaTh BBIBOJIBI 110 pe3yIbTaTaM
AKCIIEPUMEHTA TIPU IPOBEICHUH
71a060paTOPHBIXOMBITOBUIIPAKTHUECKUX
pabor.
CrnenoBarbipaBuiiaM0e30macHOM
paboThI B J1abopaTopuu
MIPUHCTIONH30BAHUMXUMUIECKON
MOCY/IbI U 000PYI0BAHUSI.
Hcnonb30BaTh PpH BHIMTOJTHEHUT
yueOHBIX 3aJaHUI TEKCThl Y4eOHHUKA,
CIIPABOYHBIE MATEPUAITBI
(ITepuonnyeckyroCUCTEMYXUMHUYECKUX
sanemenToB/[.1.Menneneesa, Tabmauiry
pPacTBOPUMOCTHUKHCIIOT,0CHOBAHUH
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anmasa, rpadura, QyaepeHa.
O3HaKOMIIEHHECTTPOLIECCOMAICOPOLIMH
PacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIMYTJIEMUYCTPONCTBOM
MIPOTUBOTra3a.

O3HakoMIIEHHE C TPOYKLIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomatepuansl: cuiaMKaTHas
IPOMBIIIJIEHHOCTB ).
MonenuMoneKy1opraHn4ecKux
BELIECTB.

JlabopamopHhuwitionvim:
[Tonyuenune,coOupanue,pacrio3HaBaHuE U
U3Y4YEHHUE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeneHneKkaueCTBEHHBIXPEAKIINI Ha
KapOOHAT Y CUJIMKAT-UOHBI
UW3YYCHUETTPU3HAKOBUX

IPOTEKAHUS.

IIpakmuueckuepabomui:

Ne4 ITonyuenueyriekucmororasa,
V3yYECHHUE €r0 CBOWCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3agaunoreMe«BakHEeNIInEeHEMETAIUIbI U
UX COCIUHEHUS.

Buviuucnenusa:
OYPaBHEHUSIMXUMHUYECKUXPEAKIIUN

HCOJICHBBO/IE,IEKTPOXUMUYECKUUPS
HaIpsHKEHUI METAIIOB)

Uroronopasneny

25
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MeTaNILIMUX COETUHEHMS

3.1 | O6muecBoiicTBa 4 OO01as XxapakTepuCTUKa XUMUYECKUX PackpbIBaTh CMBICT N3y4aeMbIX OHITHUIMA
METaJLJIOB 3JIEMEHTOB—METAJITIOBHAOCHOBAHUHUHX UITPUMEHATHITUITIOHATUATIPUOIUCAHUH

1ojoxxeHus B [leppoanyeckoi cucTeMe | CBOMCTB BEILECTB U UX NPEBPALLIECHUM.
XUMHUYECKUX JJIEMEHTOB OOBACHATH 001IEe 3aKOHOMEPHOCTH
JI.N.MeHneneeBancTpOCHUIATOMOB. B U3MEHECHHUU CBOWCTB 3JIEMEHTOB-
Crpoenne metamioB. Meraiumnueckas METAITIOBUNUXCOEUHEHUICYUYETOM
CBA3b U METANINYECKAs CTPOEHHUS UX aTOMOB.
KPUCTAJUINYECKAs] PELIETKA. XapakTepu30BaTbCTPOECHUEMETAIIIOB,
DNEeKTPOXUMHUYECKUNPSTHANPSKEHAN oOuye Gpusndeckre 1 XUMUYECKUe
MeTauioB. PU3NYECKUE U XUMUYECKHE CBOMCTBa METAJUIOB.
cBoiicTBa MeTauioB. O0mIKe crocoob! XapakTepru30BaTbOOIINECTIOCOObI
noJiyueHust MmetajuioB. [lonsTue NOJIyYEHHS] METAJIJIOB.
0 KOPpPO3UHU METAJUIOB, OCHOBHBIE OnuchIBaThCIIOCOOBI3AIUTHIMETAIIOB OT
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH. KOPPO3HH.
CmtaBbI(CTab, UyTYH, TIOPATFOMUHUM, CrnenoBarbnpaBuiiaM0e30nacHoOM
OpOH3a) U UX IPUMEHEHHUE B OBITY paboThI B 1a00OpaTOpHUU
Y TIPOMBIIIEHHOCTH. IPUUCTIOIB30BAHUMXUMHYECKOU
Xumuueckuiiakcnepumenm: NOCYJIbl U 000PYI0OBAHHUS.
Lemoncmpayuu: [Ipon3BOANTEBBIYHUCTIECHUS
OO6pa3ipl METAIIJIOB U CILJIABOB. NOYpPaBHEHUSIMXUMHUYECKUXPEAKIINMI, ecliu
N3yueHune pe3ysbTaToB KOPPO3UU OJIMH U3 PEAareHTOB COAEPKUT MMPUMECH.
METaJNIOB(BO3MOXXHOMCIIOJIb30BAHHE Y4acTBOBaTbBCOBMECTHOWPAOOTE B
BUJICOMATEPUAIIOB). nape Wiv rpynie.
Jlabopamopnvieonvimyi: Hcronbs30BaThIPUBBIIOIHEHUH
O3HakoMJIeHHECOOpa3llaMUMETaNIOB y4eOHBIX3aJaHUMTEKCThI y4eOHUKa,
U CIUIaBOB, UX (DPU3HUECKUMU
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CBOMCTBaMHU.

Buiuucnenus:
MOYPaBHEHUSIMXUMUYECKUXPEAKIIUM,
€CJIA OJIMH U3 PEAreHTOB COACPKUT
npuMecu

CIIPAaBOYHBIE MaTEpHUaIbI
(ITleproanyecKyrOCUCTEMYXUMHUYECKUX
anemenToB/l. . MenpaeneeBa, Tabauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHM
MCOJIEMBBOJIC, JIEKTPOXUMUYECKUIPSL
HaIpsHKEHUIMETAIIIIOB )

3.2

Baxueiimnme
METAJUIBIUUX
COEIMHECHUS

16

[I{e1ouHBIEMETAIIIBI: TOJI0XKECHUE
BlleproanuecKkorCuCTEMEXUMHUYECKHX
anemeHToB [[.M. Menpaeneena,
CTPOCHUENXATOMOB,HAXOXKICHUE
Bpupoae. DU3NueCKUENXUMUYECKUE
CBOMCTBA (Ha MpUMepe HATPUs

ukanus ). OKCUABIUTUIPOKCUIBIHATPUS U
kanus. [[pumeHenne menoYHbIX
METAJUIOB U UX COCTMHCHUH.
[[{enouyno3eMenbHbIEMETaJIbIMarHUi
1 KaJIBIIUH: TIOJIOKEHHE
BlIleproanuecKkonCuCTEMEXUMHUYECKHX
aneMmeHTOB/[.MI. MeHnneneeBa,ctpoeHue
MX aTOMOB, HAX0X/ICHUE B IIPUPO/IE.
DOU3NYECKUEUXUMHUYCCKUECBOMCTBA
MarHus U KaJibliusg. Baxkaelmnme
COCJIMHEHUS KaJbIus (OKCHUI,
TUIPOKCHUI,COJH ). JKeCTKOCTHBOIBI U
CIIOCOOBI €€ yCTpaHEHUs.
ATIOMMHMI:TIOJI0KEHUE
BlIeproanueckoricucreme

OOBACHATHOOIINE3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJJIOBUMUXCOEUHEHUMBIPYIIIAX C
Y4E€TOM CTPOEHHUS X aTOMOB.
Xapaktepu3oBaTb(hU3NIECKUE

U XMMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB METAJUIOB U UX COCITMHECHUH
(OKCUIOB, TUAPOKCHUIOB, COJIEH),
CIIOCOOBIUXITOTYYCHUS, TPUMEHEHUE U
3Ha4YEHUE B MPUPOJIC U KU3HU
YeJI0BeKa.

¥YcranaBauBaTh NPUYUHHO-
CJIE€ICTBEHHYIOCBSI3b:CTPOCHHE
BEIllECTBA— CBOICTBA—IPUMEHEHUE—HA
npuMepax U3y4aeMbIX BEUIECTB.
Pacnio3HaBaThCIIOMONIBIOKAYECTBEHHBIX
peaKkuii HOHbI METAJUIOB: MarHus,
KaJIbIIUs, aTFOMUHMS, ITMHKA, kene3a(1]) u
xenesa (I1I), menu (11).
JlokasbiBaTbaM(pOTEpHBIIIXapaKkTep
OKCUJJOBUTHJIPOKCUIOBATIOMUHUS
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XUMHUYECKUXIIEMEHTOB
JI.11. MenaeneeBa, CTpOEHHE aTOMa,
HaxoxaeHueBnpupoae. duznueckue u
XHMHYECKHE CBOMCTBA aTFOMUHUS.
AMdoTepHBIECBOMCTBAOKCHIA U
TUJPOKCUJIA ATIOMUHUS.
Keneszo:nonoxennesl lepuoanueckon
CHUCTEME XUMHUYECKUX AJIEMEHTOB

.. MenneneeBa, CTpOEHHE aToMa,
HaxoXxJaeHueBnpupoie. dDuzndeckue u
XMMHUYECKUE CBOMCTBA Kese3a.
Oxkcupsl,ruapokcupiuconrmkene3a(ll) u
xenesa (III), ux cocraB, cBoicTBa
UTIOJTyYCHHUE.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
Oco0eHHOCTUB3aNMOICUCTBUAOKCH A
KQJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxkpatmBaHUEIIIAMEHUMOHAMHU
HaTpUs, KU U KaJIblUAsI

(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB).
HccnenoBaHMECBONCTBKECTKOWBOIBI.
IIpouiecc ropeHus xene3a B KUCIOPOJIe
(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

UIMHKA.

[InaHupOBaTHHMOCYIIECTBIIATH Ha
IPaKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, IPOBOIUTHHAOIIOICHHUS,
JieNaTh BBIBOJIBI 110 PE3YJIbTATaM
AKCIIEPUMEHTA MIPU NPOBEIECHUN
1a00paTOPHBIXONBITOBUIIPAKTHYECKUX
pabor.
CrnenoBaThIipaBriIaMO€30aCHOM
paboThI B 1ab0OpaTopuu
IPUKUCIIOIB30BAHUMXUMHYECKON
oCyAbl 1 000PYIOBaHMUSL.
[IpousBoauTe
BBIYHCIICHUSTIOXUMUYECKUMY
PaBHEHUSM.
Y4acTBOBaTHBCOBMECTHOMPAOOTE B
nape Wiv rpynre.
BricTpanBaTbpa3BepHyThIENNCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU
HauHdOpMaIUIon3y4yeOHIKa

Y CIIPABOYHBIX MAaTEpPUAIOB, TPAMOTHO
VICIIOJIb30BaTbU3YYECHHBIUTIOHTUNHBIN
anmapar Kypca XUMHU
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JlabopamopHvieonvimi:

[IpoBeneHne Ka4eCTBEHHBIX
peakuiHanOHbI(MarHus,KaabIys, a0
MUHUS, TMHKA, xene3a(ll)mwkeneza(Ill),
Menu (II), onucanue npu3HAKOB UX
MIPOTEKAHUSI.

HccnenoBanue am(pOTEpHBIX CBOWCTB
TUAPOKCUIAATIOMUHUSUTUIPOKCHIA
IIUHKA.

Ipaxmuuecxkuepabomol:
Ne6.)KecTKOCTBBOABIMMETOIBIEE
YCTpAHECHHUS.

Ne 7. PeuieHue sKCriepuMEHTAIBHBIX
3agaunoreMe«BakHenmmeMeTauisl U
UX COCTUHEHUS».

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CIIMOAMHU3PEAreHTOBIAHBU30BITKE UITH
COJICP>KUT NMPUMECH;
MaCCOBOMI0TMBBIX0IAPOAYKTA
peakiumn

Uroronopazneny 20

XUMHUAHOKPYKAKOLIascpeaa

4.1 | Xumus 3 BemecrBanmarepruasibIBIOBCETHEBHOM XapakTepu30BaTbPOIbXUMUN
HMOKPYXKaroIas KU3HU 4enoBeka. bezonmacHoe Bpa3InuHbIXC(hepax e TeNbHOCTH
cpena MCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX | JIFOJEH, OCHOBHBIE BEILIECTBA

peakiuii B ObITy. [lepBast momonisb

NMaTCpUualIbl, IPUMCHACMBICBXKU3HU
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MIPUXUMUYECKUXO0KOTrax
Y OTPABJICHUSAX.
XHUMUYECKOE3arPSI3HEHUEOKPYKAOLIEH
cpelbl (TpeenbHas 10mycTuMas
KOHIIEHTpaIus BemecTB. Poib xumuun
BPEIICHUUIKOIOTUUECKUXTIPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.
N3yuenneoOpa3iioBMaTepuaion
(CTEKJI0,CIIIIaBBIMETAIIIIOB, TOJIMMEPHBIE
MaTepuabl)

COBPEMEHHOTOUECIIOBEKA.
OOBsICHATH yCIIOBUS 0€30MaCHOTO
WCTIOJTb30BaHUSABEIIECTBUXUMHUICCKUX
peakiuii B ObITY.

AHanM3UpoOBaTH U
KPUTUYECKUOIICHUBATh HH(POPMAIIHIO O
BITUSTHUU
MIPOMBINIJICHHOCTH,CETLCKOTOX O3S CTBA,
TPaHCTIOPTa U JIp. HA COCTOSTHUE
OKPYKaIOUIEHCPEIBI.
YMeThOKa3bIBATHIIEPBYIOIIOMOIIH
MPUXUMHYECKUX0KOTAXUOTPABIICHHUSX.
[IpuHuMaTh yyactue B 00CYXKICHUU
po0IeM XUMHYECKOU U IKOJIOTUYECKOM
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIHNIO TI0 pobieMe
UTIPEIIaraThbBO3MOKHBICTTY THEE
pereHus

Hroromopazneny: 3
PesepBHOEBpeMs 3
OBILIEEYNCIJIOYHACOB 68
11O ITPOTPAMME

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC




KoanuecTBo 4acoB

Ne HaumenoBanue pa3jiesioB K n dyeKkTpoHHbIe (LM POBbLIE)
n/n U TeM MPOrpaMmbl Bcero OHTPOTLHLIC pakTidecKkue o0pa3oBaTejibHbIE PeCypChI
padoThbI padoTbI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1aCThb Bubanoreka IIOK
11 €CTECTBO3HAHUS U 5 5 https://m.edso0.ru/7f41837c
' PAKTUYECKON ['JIOBAJI-JIAB https://globallab.ru/
JIeITCIIbHOCTH YCIIOBEKA
BemectBa n xumuaeckue buGmiorexa LIOK
1.2 15 1 https://m.edsoo.ru/7f41837c
peaxiuu I'JIOBAJI-JIAB https://globallab.ru/
Hroro mo pazueny 20
Pa3nes 2.BakHeiilmme npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB
bubmuorexa LIOK
21 Bo3nyx. Kucnopon. 6 https://m.edsoo.ru/7f41837c
' ITonsiTre 06 okcuaax I'JIOBAJI-JIAB https://globallab.ru/
bubmoteka [IOK
2.2 Bonopon. Ionsrue o 8 1 https://m.edso0.ru/7f41837c
KHCIOTax | coJiix T'JIOBAJI-JIAB https://globallab.ru/
bubmuorexa LIOK
23 Bopna. Pacteopsl. [lonsitue 5 1 1 https://m.edso0.ru/7f41837c
' 00 OCHOBaHHUSAX I'JIOBAJI-JIAB https://globallab.ru/
OCHOBHBIE KJIaCCBI Bubmnoreka ITOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edso0.ru/7f41837c
COEIMHEHNH T'JIOBAJI-JIAB https://globallab.ru/
Hroro 1o pasneny 30

Pa3nen 3.11epuonnyeckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoB.

Xumuueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aAKIHH

3.1 [Tepuoanueckuit 3aKoH u

7

bubommoreka [IOK
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[Tepuonnueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB [].
N. MenneneeBa. CtpoeHne
aroma

XUMHYECKasa CBI3b.

https://m.edsoo.ru/7f41837¢c
T'JIOBAJI-JIAD https://globallab.ru/

OxucauTensHo- bubmorexa [IOK
3.2 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTC/ILHBIC TJIOBAJI-JIAB https:/globallab.ru/
peakinuu
bubmuoreka LIOK
Hroro no pazgeny 15 https://m.edsoo.ru/7f41837c
I'JIOBAJI-JIAB https://globallab.ru/
bubmoteka [IOK
PesepBHOE Bpems 3 https://m.edso0.ru/7f41837c

T'JIOBAJI-JIAD https://globallab.ru/

OBIIEE KOJIMYECTBO YACOB

[10 [TIPO'PAMME 68
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9 KJIACC

KonuyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KOﬁHTpO.HbeIe H[%aKaneCKne 06PA30BATEILHBIC
padoThI padoTshI pecypebi
Pa3nes 1.BemecTBo U XMuMHUYeCKHe peaKIuA
bubnunoreka LIOK
11 [ToBTOpeHwue u yriydieHne 3HaHui 5 1 https://m.edsoo.ru/7f41a636
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca I'JIOBAJI-JIAB
https://globallab.ru/
bubnunoreka LIOK
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 https://m.edso00.ru/7f41a636
' peakiui I'JIOBAJI-JIAB
https://globallab.ru/
bubnunoreka LIOK
1.3 ONEKTPONUTHYECKAs AUCCOLUALIUSL. 8 1 1 https://m.edso0.ru/7f41a636
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX I'/IOBAJI-JIAB
https://globallab.ru/
Hroro no pazneny 17
Pa3nes 2.HemeTanibl 1 X COeANHEHUS
bubmmoteka IIOK
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 https://m.edsoo.ru/7f41a636
' anemeHToB VIIA-rpynmsl. ["anorenst I'JIOBAJI-JIAB
https://globallab.ru/
OO11ast XapaKTepUCTHKA XUMHYECKUX bubmorexa LIOK
29 snementor VIA-rpymmsr. Cepa u e& 6 https://m.eds00.ru/7f41a636
' ) I'JIOBAJI-JIAB
COC/MHCHHA https://globallab.ru/
OO11ast XxapaKTepPUCTHKA XUMHYECKUX bubsmorexa LIOK
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 https://m.eds00.ru/77412636
' ' ’ I'JIOBAJI-JIAB

COCOAMHCHUA

https://globallab.ru/
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OO01mast XapakKTepUCTHKA XUMUIECKUX

bub6nmoreka [IOK
https://m.edsoo.ru/7f41a636

24 9/EMEHTOB IVA-rpynmsl. Yriepon u 8 CITOBAJI-JIAE
KPEMHUH 1 UX COCAMHCHUS https://globallab.ru/
Hroro mo pazneny 25
Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS
bu6nmoreka [IOK
o https://m.edsoo.ru/7f41a636
3.1 OO01111e cBOMCTBA METAIIJIOB 4 CITOBAJLJIAE
https://globallab.ru/
bubnuoreka [{OK
3.2 Baxkueiiime MeTamisl U UX COSIUHEHUS 16 https://m.eds00.ru/7141a636
' TJIOBAJI-JIAB
https://globallab.ru/
Htoro no pazneny 20
Pa3nes 4. XuMus 1 OKpyxkamomas cpeaa
bu6nmorexa LIOK
4.1 BemiectBa 1 MaTepuansl B )KM3HU YEJIOBEKa 3 https://m.ds00.ru/7141a636
' T'JIOBAJI-JIAB
https://globallab.ru/
Htoro mo pazneny 3
bu6nmorexa LIOK
PeseDBHOE BDEMSsL 3 https://m.edsoo.ru/7f41a636
P P [JIOBAJI-JIAB
https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
IIpeamer xumun. Poiap XMMuUHU B KU3HU
1 bl 1 https://m.edsoo.ru/7efb3c3c
yenoBeka. Tena u BemecTna
2 TTousTue o MeTomax MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/9f459e9a
[IpakTuueckas padora Ne 1 «IIpasuia
a00TBI B 1a00paTOPUN U TIPUEMBI
3 P patop P 1 https://m.edsoo.ru/ab2a57ch
oOparnieHus ¢ 1a0opaTOPHBIM
000pyI0BaHUEM
UucTteie BemecTBa 1 cMecH. CriocoObl
4 m . 1 https://m.edsoo.ru/8dffeead
pasneneHusi cMecein
[TpakTuyeckas paGora Ne 2
5 «Pa3nienenue cmeceii (Ha npumepe 1 https://m.edsoo.ru/d9adcf25
OYHUCTKHU TTOBAPEHHON COJIN)»
6 ATOMBI M MOJICKYJTBI 1 https://m.edso00.ru/434a3592
XUMHUYECKHUE IIEMEHTBI. 3HAKU
7 1 https://m.edso00.ru/3a97f7e6
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB
[IpocTeie u crnoXHBIE BELIECTBA https://m.edso0.ru/8d153ab3
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunueckas popmyna. BaneHTHOCTD 1 https://m.edsoo.ru/3adc28cl
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB
11 OTtHocuTeNnbHASI aTOMHAs Macca. 1 https://m.edsoo.ru/fac67eel
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OTHOCUTENbHAS MOJIEKYJISIpHAsE Macca

12

13

MaccoBas J0JIs1 XUMHYCCKOT'O
9JICMCHTA B COCIMHCHHUHA

KomnuectBo Bemectsa. Moib.
MomnsipHast macca

https://m.edsoo.ru/95bch8f5

https://m.edsoo.ru/668edb4a

14

dusnueckue U XUMUYCCKUE SIBICHUS.
XuMuueckas peakuus

https://m.edsoo.ru/8b878fcf

15

16

[Ipu3Haku u ycnoBusi MPOTEKAHUS
XUMHYECKUX PEAKIUI

3akoH COXpaHCHHA MACChI BCHICCTB.
XUMHUYECKHE YpaBHCHUA

https://m.eds00.ru/84214963

https://m.edsoo.ru/aalc152d

17

Breraucnenus KOJINYECTBA, MaCChl
BCIICCTBA IO YPABHCHHUAM XUMHNYCCKUX
peakuuii

https://m.edso00.ru/b1656492

18

19

20

Knaccudukanmss XuMUuecKkux peakiuia
(coenuHeHus, pa3IoKeHHUs,
3aMelIeHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O0o0IIeHNE U

CHCTEMAaTH3aINsI 3HAaHUH

KonrtponsHast padora Nel mo reme
«BemecTBa 1 XUMHUYECKUE PEAKLIUN»

https://m.edsoo.ru/fe58191f

https://m.edsoo.ru/213bbeaf

https://m.edsoo.ru/cc95e5ed

21

Boznyx — cmechk ra3os. Cocras
Bo3ayxa. Kucinopoa — snemeHT u
npocroe BeuiecTBo. O30H

https://m.edso0.ru/237315cf

22

Ou3nyecKkue U XUMHUIECKHE CBONCTBA
KHCJIOpo/ia (peaKIuyu OKUCIICHUS,
ropenue). [lonsTue 06 okcumax

https://m.edsoo0.ru/67245d2f
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23

CriocoObI osTy4eHHs KUCIOPOaa B
1ab0paTopuu U IPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoa

https://m.eds00.ru/896247cb

24

TennoBoit 3¢ ekt xumMuaeckoit
peaKIyu, OHSATHE O
TEPMOXHUMHUYECKOM YPaBHEHHH, K30~ U
SHJIOTEPMHUYECKHUX PEAKIIUIX

https://m.edsoo.ru/4d71febb

25

26

27

TorumBo (HedTh, yroias U METaH).
3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €T0
MPEAOTBPAICHUS

[IpakTrueckas padota Ne 3 o Teme
«[lony4yenue u cobupanue KUCIOPO/Ia,
W3YyYEHHUE Er0 CBOMCTB)

BO,Z[OpOI[ — JJICMCHT U IIPOCTOC
BemecTBo. Haxoxxnenue B npupone

https://m.eds00.ru/62a61752

https://m.edso00.ru/329545c9

https://m.edso00.ru/2325645f

28

duznueckre 1 XUMHUYECKHE CBOMCTBA
Bosiopoaa. [Ipumenenne Bogopoaa

https://m.edsoo.ru/ae9eb4b5

29

30

IlonsTHe 0 KMCIIOTaX U COJIAX

Crioco0bl TToTy4eHust BOAOPO/Ia B
nabopaTtopuu

https://m.edsoo.ru/d743bf8d

https://m.edsoo.ru/8dbbbc9b

31

[IpakTuueckas pabora Ne 4 o Teme
«Ilomyuenue u cobupanue BoopoJa,
W3y4YEHUE €r0 CBOMCTB)

https://m.edso0.ru/37a3324a

32

33

MossipHblii 00BEM ra30B. 3aKOH
ABorazipo

Brrunciienus 00bEMa, KOJIMUECTBA
BEILIECTBA ra3a 10 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WA 00BEMY

https://m.edsoo.ru/714a252d

https://m.edso0.ru/25858514
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34

Beruucienus 006EMOB ra3oB IO
YPaBHEHHIO pEaKllMi Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIIEHUI ra30B

https://m.edsoo.ru/ae3d2633

35

36

37

duznyeckre 1 XMMHUUECKHE CBOCTBA
BOJIBI

CocraB ocHoBanui. ITonsatue 00
WHJIUKATOpax

Bona kak pacTBOPHUTECIIb. Hacriennsie
W HCHACBIIICHHBIC paCTBOPLI. MaccoBas
A0JIs1 BEIECTBA B paCTBOPEC

https://m.edsoo.ru/272b514c

https://m.edsoo.ru/3d2634ef

https://m.edsoo.ru/2b19b4el

38

[IpakTuueckas padbora Ne 5 o teme
«IIpuroroBiieHrE paCTBOPOB C
onpeaeIEHHON MacCOBOM JT0IeH
PacTBOPEHHOTO BEIIECTBAY»

https://m.edsoo.ru/9f55a219

39

40

41

KonTponbnas padota Ne2 o teme
«Kucnopoa. Bonopoa. Boga»
Oxcuppl: cocTaB, KiaccupUKaus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

KHCJIOTHBIX, OCHOBHBIX H aM(I)OTepHBIX
OKCHUI0B

https://m.edsoo.ru/c1c97fe3

https://m.edsoo.ru/c321335c¢

https://m.edsoo.ru/bce52bca

42

OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

44

[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
OCHOBaHU

Kucnotsl: coctas, kinaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/eb3b238b

https://m.edso00.ru/c589a687

45

[TonydyeHue 1 XuMHYECKHUE CBOICTBA

https://m.edsoo.ru/d2cc4664
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KHCIIOT

46

47

48

Conu (cpeaHue): HOMEHKIIATypa,
CIOCOOBI OTYYEHHUS, XUMHUECKUE
CBOMCTBA

[IpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COEIUHECHUIN»

I'eneTnyeckas cBs3b MCXKAY KlIaccaMu
HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/ef5f5b6d

https://m.edsoo.ru/3eafb436

49

50

51

O06001IeHYE ¥ cUCTEMAaTU3alus 3HAHUN

KonTponbnas padora Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coeqrHeHnin"

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHYECKHUX 3JIeMEHTOB. [IloHsaTHE O
rpyniax CXOAHbIX 3JIEMCHTOB

https://m.edsoo.ru/aedf982e

https://m.edsoo.ru/53e93cf2

https://m.edsoo.ru/45cb955f

52

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucteMa XUMHYECKUX
anemenToB . 1. Menaeneera

https://m.edsoo.ru/acfe3f3c

53

54

[Iepuonsl, rpynmsl, MOATPYIIIIBI
Crpoenue atomoB. COCTaB aTOMHBIX
sanaep. M3oTonsl

https://m.edsoo.ru/dd7cc851

https://m.edsoo.ru/b34e5fbl

55

CtpoeHue 3JIeKTPOHHBIX 000JI09eK
aToMOB 3J1eMeHTOB [leprnoanueckoit
cuctemsl /[. 1. MenaeneeBa

https://m.edsoo.ru/fb64d6ef

56

XapakTeprucTuKa XUMHYECKOTO
3JIEMEHTA T10 €ro MOJI0KEHUIO B

https://m.edsoo.ru/3627afb4
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IIepnonnueckoii cucreme /1. U.
Menpeneena

3nauenue [lepuoauyeckoro 3akoHa ass
pa3BuTHUsA HayKu U npaktuku. . 1.

57 . https://m.edso0.ru/83762e95
MenneneeB — y4€HBIN, IEJArOT U
rpa)xIaHuH
PesepsHEIil ypok. O0001IIEHNE U
58 CI/ICTIe)MaTmZp WS 3HAHWI / bubnnorexa [JOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas paboTa
KonTponbnas padota Ne4 mo teme
bubnuoreka [{OK
59 «CtpoeHue aroma. XUMUYECKast CBSA3hY
. https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepovHas paboTa
9
60 JICKTPOOTPHIATEILHOCTD aTOMOB https://m.edso0.ru/2667a766
XUMHAYECKHUX DJIIEMEHTOB
61 Wonnas xumuueckas CBS3b https://m.edsoo.ru/2628cf49
K
62 OBAJICHTHA HOIBIPHAT XHMITHECKas https://m.edso0.ru/67fb6476
CBA3b
KoBanenTHas Hero a ecka
63 BAICHTHAA HEMOTLIPHAT XHMHUHCCKAA https://m.edsoo.ru/f32e6211
CBA3b
64 CrelneHb OKHUCIIEHUS https://m.edsoo.ru/fe73b9dc
0 -
65 KACIUTEIBHO-BOCCTAHOBUTEILHBIE https://m.edsoo.ru/665e2d2d
peakuuu
66 OKUCIIUTENIN ¥ BOCCTAHOBUTEIN https://m.edsoo.ru/eb264264
PesepBHelit ypok. O6001IeHNE 1
67 CHUCTEMATHU3AaIHI 3HAHUH 10 TEME https://m.edso0.ru/62539d2c
«Ctpoenne aToma. XUMUYECKas CBS3b)
P 7 . 06006
68 CCPBHBI YPOK obIHeHIE 1 https://m.edsoo.ru/c8769b1b

cUCTeEMAaTH3al s 3HaAaHUU

66


https://m.edsoo.ru/83762e95
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

67



9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl

[Tepuonuueckuii 3aKoH.
Ilepnoaudeckas cucreMa

1 PHOA 1 https://m.edsoo.ru/ac197bf5
XUMHUYECKUX dieMeHToR /1. 1.
MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHYECKHUX DJIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX NEPUOTIOB
Kiaccudmkamnus n HoMeHKIAaTypa

3 Puican P 1 https://m.edso0.ru/d96e16b9
HEOPraHUYECKHUX BEILECTB
Buapl XUMHYECKO# CBSI3U U THITBI

4 . . 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEHIETOK
KontponsHas padora Nel no reme

5 «IToBTOpEHUE U yrirybiaeHne 3HaHU 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
Knaccudukanmsa XMuMHUESCKHX

6 (Vb & 1 https://m.edso0.ru/61f97329
peakuuii o pa3IuyHbIM MPU3HAKAM
[TonsATHE O CKOPOCTH XMMHYECKOU

7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TETEPOTCHHBIX PEAKIIUSIX
[ToHsATHE 0 XUMHYECKOM PaBHOBECHH.

8 @akTOpHI, BIUSAIOIINE HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2

XHUMHYSCKOMU PEaKIMU U IMOJIOXKCHUC
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XUMHYCCKOTI'O paBHOBECUA

10

OKHCANTENbHO-BOCCTAHOBUTEIHHBIE
peakiuu

Teopust 31EKTPOTUTHYECKON
nucconuanui. CUiibHbIE U c1a0ble
ANEKTPOJIUTHI

https://m.edsoo.ru/16ddaal?

https://m.edso00.ru/965c6a66

11

HonHbIe ypaBHEHHsI peakui

https://m.edsoo.ru/43f4b85c

12

13

14

XHWMHYECKHE CBOWCTBA KUCIIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 3JIEeKTPOIIMTUIECKOH AUCCOIMALIUH
XHWMHYECKHE CBOWCTBA COJIEH B CBETE
IpeJCTaBIeHUN 00
NMEKTPOIMTUYECKON JUCCOLUALUU

[TonsiTne o runponuse conen

https://m.edsoo.ru/9adee23c

https://m.edso00.ru/339ae525

https://m.edsoo.ru/be3c2519

15

16

17

O000I1IEHNE U CUCTEMATHU3AIINS
3HAHUH

ITpakTuyeckas padora Ne 1.
«Penienne s3kcriepuMEHTATBHBIX
3a1au»

Kontponbnas padota No2 o teme
«DNEKTPOIIUTHYECKAS TUCCOLIUALTHSL.
XUMHUYECKUE PEaKkIK B PACTBOPaX»

https://m.edsoo.ru/78322bfb

https://m.edsoo.ru/c172d37d

https://m.edsoo.ru/2b5a2162

18

OO6m1ast XapaKTeprUCTHKA TaJOTEHOB.
XHUMHUYECKUE CBOMCTBA HA IPUMEPE
XJiopa

https://m.edsoo.ru/c3eaeb47

19

XnopoBogopoa. ColisiHast KUCTIOTa,
XMMHYECKHE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHHE

https://m.edsoo.ru/daf6b6e7
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20

[TpakTuyeckas padora Ne 2 o Teme
«[TonyueHnue COMAHOM KUCTOTHI,
n3ydeHue e€ CBOMCTB»

https://m.edsoo.ru/9a2bd4de

21

Beruucnenus no ypaBHeHHUIM
XUMHYECKHUX PEAKIIHid, €CIIU OJIUH U3
peareHToB J1aH B U30BITKE

https://m.edsoo.ru/fa37c94c

22

23

24

OO1w1ast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynibl

AnIoTpOmnHBIC MOAU(UKAITUN CEPBHI.
Haxoxnenue cepbl 1 €€ coeTuHeHU N
B MpUpoJie. XUMUYECKUE CBOMCTBA
cephl

CepoBoj10poj1, CTpOEHUE,
(hU3MYECKre U XMMUYECKHUE CBOMCTBA

https://m.edsoo.ru/e79ebfa3

https://m.edsoo.ru/5e3339bd

https://m.edso00.ru/384dcc68

25

Oxcunpl cepol. CepHasi KHCIIOTA,
(bu3UYeCcKre U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ae5652f6

26

XHUMHYECKUE PEAKIINH, JIEIKALINE B
OCHOBE IPOMBIIIUIEHHOTO crioco0a
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XHWMHUYECKOE 3arpsi3HEHUE
OKpY>Kalollen cpelibl COETUHEHUSIMU
cepbl

https://m.edsoo.ru/acc7d4bf

27

28

Brruncienne MaccoBOM TOJIH BEIXOJA
MIPOJYKTa peaKuu

OO1m1ast XapaKTepUCTHKA SJIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpUpoze, GU3ndYecKue u

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145
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XUMHYECKHE CBOMCTBA

29

30

31

AMMuak, ero ¢puznyeckue u
XUMHUYECKHUE CBOMCTBA, MOJIYYECHUE U
MIPUMEHEHHE

[IpakTrueckas padota Ne 3 o Teme
«[Tonydyenune aMMuaka, U3y4eHue ero

CBOICTBY

A30THAas KUCIOTa, €€ (hu3ndecKue u
XUMHUYECKHE CBOICTBA

https://m.edsoo.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

https://m.edsoo.ru/f2d85456

32

Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHMSI B KQUECTBE MUHEPAITBbHBIX
ynoopennidi. XuMu4eckoe
3arpsiI3HEHUE OKPYKAIOIIEH Cpebl
COEIMHEHUSIMH a30Ta

https://m.edsoo.ru/7fbdef49

33

®docdop. Oxcun pochopa (V) u
dbocdhopnas kucnota, PU3NIECKHUE U
XMMHYECKHE CBOMCTBA, MOJTyYCHUE

https://m.edsoo.ru/c8af5f46

34

35

36

Hcnonb3oBanue GocaToB B
Ka4yecTBE MHHEPAIBHBIX yIOOpEHUH.
3arpsi3HeHue IPUPOJTHON CPeIb
dbocdharamu

VYraepon, pacnpocTpaHeHHE B
npupoje, Gpu3ndeckue 1 XuMHYECKHe
CBOMCTBa

Oxcupl yriaepoaa, ux pusnueckue u
XUMUYECKHE CBOUCTBA.
DKosornyeckue mpoodIemsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

https://m.edsoo.ru/79c51b82

https://m.edsoo.ru/eal6ee43

https://m.edsoo0.ru/a6915c¢71
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37

YrospHasg KUCIIOTa U €€ COJIU

https://m.edsoo.ru/36a13d99

38

39

40

[IpakTrueckas padota Ne 4 o Teme
"IlosryueHue yrieKucioro rasa.
KavecTBenHas peakius Ha KapOOHAT-

noH"

[lepBoHayanbHbIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSX yIiIepo/ia

Kpemuuii u ero coeguHeHus

https://m.edsoo.ru/4de4a8dc

https://m.edsoo.ru/822fb263

https://m.edsoo.ru/1e94ee3a

41

[IpaxTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxknelmme HeMeTalIbl U UX
COCITUHEHHUS

https://m.edsoo.ru/d72fa3e8

42

43

KonTponbnas padorta Ne3 no teme
«Baxuelnime HeMeTayuIbl U UX
COEIMHEHUS

OO61mas xapakTepuCcTHKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.
Meranueckas CBsi3b U
MEeTaJUTNYECKasi KpUCTaJInyecKas
pemérka. Pu3nyecKue CBOMCTBA
METAJIOB

https://m.edsoo.ru/f5bae73d

https://m.eds00.ru/83192917

44

45

XHUMHUYECKHE CBOMCTBA METAJIJIOB.
DIEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJUIOB

O6111e crnocoObl MOTyYeHHS
metaoB. CriaBbl. Beraucnenus mo
YPaBHEHUSIM XUMHUYECKUX PEaKLUU,

https://m.edsoo.ru/5a41d1d4

https://m.edso0.ru/435b87d4
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C€CJIM OAVH U3 pCarcHTOB COACPKUT

MIPUMECH

46 [TonsTHE O KOPPO3UH METAIIOB https://m.edsoo.ru/2c28f427

47 [1lemouHbIC METAJLIBI https://m.edsoo.ru/c86edb4a

48 OKCHIbI 1 THAPOKCHIL HATPHA 1 https://m.edsoo.ru/4fdeelae
KaJus

49 meﬂoquOSeMeﬂbHuHe METAILIBL = https://m.edsoo.ru/2bb5cf7b
KaJbLIUH U MarHui

50 Bakueiinime coequHEHNUA KLU https://m.edsoo.ru/85c2cal6

000

51 0o HvleHHe 1 crcTeMatisatit https://m.edsoo.ru/593a4ab7
3HAHUU
e 61 o

52 CCTKOCTDL BOJIBL M CTIOCODBI €€ https://m.edso0.ru/869f76b9
yCTpaHEHUS
[IpakTuueckas padbora Ne 6 o Teme

53 "YKEcTKOCTL BOIBI M METOEI €6 https://m.edsoo.ru/669f6cdd
yCTpaHEeHHUs"

54 AmroMuHuR https://m.edsoo.ru/37e792ee
A .

55 M(OTEpHbIC CBOIICTBA OKCHIA M https://m.edsoo.ru/82b7fa7d
THIPOKCH/IA

56 Keneso https://m.edsoo.ru/b3996d2a
@)

57 KCHARL, THAPOKCHIBT I COTH AKEe3a https://m.edsoo.ru/c3f79221
(1) u xene3a (1)
00600

58 © HvleHHe 1 CHETEMATHEALI https://m.edsoo.ru/dbd9af72
3HAHUHI
[IpakTuueckas padora Ne 7. Pemenue

59 PKCTICPHMEHTAILHBIX 3/ 1O TeME https://m.edsoo.ru/462adf7f

«Baxuennme MeTayibl U UX
COEINHEHUS
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Beruucnenus no ypaBHeHHUIM
XUMHMYECKHUX PEaKLHUH, €CIIN OUH U3
pEeareHToB J1aH B U30bITKE WIIH

60 1 https://m.edsoo.ru/a7a5913a
COJICP)KUT IpUMecH. Beraucienus
MacCOBOM J0JIM BBIXOJIa MPOJTYKTA
peakiuu
O0001IeHrEe U cUCTEMaTU3 AU

61 N 1 https://m.edsoo.ru/eed7f912
3HAHUN
KonTponbnas padota Ne4 o teme

62 «Baxueiinme MeTayuisl 1 UX 1 https://m.edsoo.ru/5b499218
COEIMHEHUSD)
B

63 crectsa NiaTepHaHH B 1 https://m.edsoo.ru/483adc3a
IIOBCCOAHCBHOU XN3HU YCIIOBCKA
X

64 HMquCKoev3arpH3HeHHe 1 https://m.edsoo.ru/f3f919fd
OKpYIKaroIien cpeibl
P

65 O/ XHMUH B petticHii 1 https://m.edso0.ru/a98127b9
9KOJIOTMUYECKUX MPOOIeM
P i . 00600

66 CSEPBHEIM YPOK © iﬂ cane 1 https://m.edso0.ru/1c364847
cucreMarui3anus 3HaHUU
P i . 00600

67 C3CPBHRI YPOK © ?l crme n 1 https://m.edso0.ru/56f46bf5
CHCTEMATHU3alAs 3HAHWUI
P i . 00600

68 CCPBHDI YPOK © iu cHe 1 https://m.edsoo.ru/b221b45c
cucreMarui3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas JOJs XHMHUYECKOTO
AJIEMEHTA B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakus,
KIacCU(pUKallMsig  PEaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3NIOKEHUs, PEAaKIHMW 3aMEIICHHs, peakuud OoOMeHa, JK30- H
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIsS BellecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MOHATHUA U

MMPUMCHSATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/HZ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GOpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKHI/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0 Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNniaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COETMHEHUSX
KJIaCCU(UIIUPOBATh XMMHUYECKUE pPEAKIUH (110 YHCIYy U COCTaBy

YUYacCTBYIOUIMX B peakIMH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJIO XMMHMUYECKOTO 3JIEeMEHTa Mo (dopMmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI IMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHWYECKHX IIOHATH: OKCH]I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

2.2

ONpEAEATh MPUHAAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM I[OJIb30BAHUS XUMHUYECKOHM TOCYIOM H
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEILIECTBAMH B COOTBETCTBUHU C HMHCTPYKLHUSAMU TIO BBINOJTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OMBITOB MO TMOJYYEHUIO U COOUPaHHUIO
ra3000pa3HbIX BENIECTB (BOJOPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, (peHodTaner, MEeTUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumuyeckux osnemeHtoB . M. MenaeneeBa. CTtpoeHuEe aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XHMHUUYECKHX MOHSATHH: SIpO aroma,
DIIEKTPOHHBIA CJIOW aToma, aTOMHas OpOWTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIsIpHAad W HEIOJISIpHAad KOBAJCHTHad CBA3b,




3.2

3.3

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHE DIIEMEHTHI

OMHKCHIBATh U XapaKTepu3oBaTh TaOimuHyto (opmy [leproaumdeckoit
CHUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3jIMyuyaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMbica Ilepumoandeckoro 3akona J[.M. Menneneena:
JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOINUECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JEMEHTOB OT uX mnojnoxeHus B Ilepuoanueckoit

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCA B  TabiuIe
«[lepuonuyeckass  cucrtemMa  XUMHYecKux  anemeHtoB  [I.U.
MenpeneeBay C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKHX JJIEMEHTOB (cocTaB M 3apsja  sjapa, o0lee 4YHCIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

OTpeAeNiTh  CTENeHb OKHUCJICHHUA JJIEMEHTOB B  OWHApHBIX
COEUHEHUAX
ONpeNeNsATh BUJl XUMHYECKOM CBsi3u (KOBAJIGHTHAass W HWOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TIOHSITHH: pPacTBOD,
ANEKTPOJUTHI, HEANEKTPOJIUTHI, JIICKTPOIUTHYECKAsT AUCCOLMALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKUCITUTETFHOBOCCTAHOBHUTEIILHBIC peaxIuu, OKHUCITUTENb,
BOCCTAHOBUTEIb, OKHCIIEHHE U BOCCTAHOBIIEHHE, aJUIOTPOIHS,
am(poTepHOCTh, XUMHYECKas CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaJ'IJ'II/IquKa}I), KpucTtajllindeCcKas pCIJ_IéTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH U
MMPUMCHATDH 3TU IMMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ
COCTAaBJIATb YPAaBHCHUA 3JICKTpOHHTPI‘-I€CKOﬁ Jucconuanumu KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbeIBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.5

MPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo temam: «Hemerasuibl U HUX coequHEHUS» U «MeTaibl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUIecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYSCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCMMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX HpCBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU IO BBIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MNpOBOAWUTL PC€aKOWM, MOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3JMYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPH-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOLINE B BOAHBIX PACTBOPAaX HEOPraHUIECKUX BEIIECTB
ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar

pacKpbIBaTh CMBICII OCHOBHBIX Xumuueckux mnoHarwit: [IJIK

BCIICCTBA; KOPPO3UAd MECTAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaAlluU MBICIIUTEIbHON JI€ATEIbHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CB$I3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMid, €CTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE MTOHSATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€lOBeKa. XHMHUS B CHCTEME HayK.
Tena u BemiecTBa. PU3MYECKUE CBOWMCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

ITonsrue o METOJaX IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciICHUus cMmecen

1.3

14

ATOMBI WH MOJICKYIJIbI. Xnumudeckue 31eMeHThl. CHMBOJIBI  XMMHYSCKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi oI5l XMMUYECKOT0 3JIEMEHTa

B COCIUMHCHNU

1.5

1.6

1.7

KommuectBo BemectBa. Moiib. MossipHas macca. B3anmocCBsA3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUYCCKHUE SBJICHHUSA. XHUMHUCCKas peakuuda u eé IMPU3HAKH.
3akoH COXpPAaHCHUS MaCChbl BEIICCTB. XHUMHYECKHUE YpaBHCHHUA. KﬂaCCH(bHKaHHH

XUMUYECKHUX peakluii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYJ0H, C MpaBUIaMu
paboTel B saboparopun U npuémMamu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, M3yYy€HHUE M ONUCaHHe (PU3MYECKUX CBOMCTB 00pa3loB
HEOpPraHMYeCKUX BELIECTB, HaOmoJeHne (u3ndeckux (IJIaBleHHEe BOCKa,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe  CBEYM, NPOKAIMBAHUE  METHOH  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBIEHWW, HAOMIOIEHWE W OIHCaHUe
IPU3HAKOB IPOTEKAHMS XHUMHUYECKMX peakuuid (pas3joXkeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPUIOM Oapusi, pasJioKeHUe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3auUMOJIEIiCTBHE XKele3a C pacTBOPOM

comm meau(ll), n3yuenue cmocoboB pa3aeneHus: cMecei (C MOMOIIbI0 MarHUTA,




2.1

2.2

2.3

bunsTpOBaHWE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAacChl, CO3JaHHE MOJeNeH

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kucinopom — anemMeHT W mpocToe
BenlecTBo. HaxokaeHuwe kuciaopoja B mpupoje, Gpusndeckue M XUMUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJIyYeHUsl KHUCIOopoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. Kpyrosopot

KUCIIopoa B mpupoae. O30H — aIoTponHas MoAu(GUKALH KACIOpoIa

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKHAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,
ycuiIeHHe IapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CII0s

Bonopon — anemeHT m npocroe BemectBo. HaxoskneHue Bonopona B IPUPOZE,
¢u3nueckue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbl MOIYYEHHUS.

Kucmaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®uznyeckue CBOMCTBA BOAbl. Boma kak pacTBopurenb. PacTBopbl.
Haceimiennpie M1 HEHACHIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B Mpuposie M B XKM3HU ueloBeka. KpyroBopor
BOJAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHBIX BOoA. OXpaHa M OYHCTKa
MIPUPOHBIX BOJT

Knaccudpukanuss nHeopranmdeckux coenunennit. Oxcuabl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenknatypa okcuaoB. Duznueckne M XUMHUYECKHE

CBOIMCTBA OKCHIOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanus. Knaccudukamnuss ocHoBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHMs. HomeHkiarypa ocHoBaHWi. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

2.9

Kucnotel. Knaccuduxamus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CBOMcTBa KuCIOT. Pan axtuBHocTH MeTaiioB H.H. Bekerosa.

[Tomyyenue kucnot

Comu. Homenknartypa coseil. @usznueckne M XHMHYECKHE CBOWCTBA COJIEH.

[Tonyuenue coseit




2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ

211

3.1

3.2

3.3

XUMUYECKUN  DKCHEPUMEHT: KadeCTBEHHOE OIpeAesieHHUEe  COACpMKaHHs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILIECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpalleHus: ropeHus (mokapa), 03HaKOMIJICHHUE C
oOpa3lilaMu OKCHJOB U OMNHCAHME HX CBOMCTB, IOJIydeHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bogopoaa ¢ okcugaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/leHue 00pa3lloB  BEMIECTB KOJMYECTBOM | MOJIb, HCCIECIOBaHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJICWCTBHE BOJbI C METAJIaMU (HATPUEM M KaJbI[UEM)
(BO3MOXHO MCHOJIb30BaHUE BUIEOMATEPUATIOB), OIPEICIEHUE PAaCTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00pasloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIEJI0Yel, Hu3ydyeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pactBopom cepHON KUCIOTBI, KUCIOT C
MeTallJIaMH, peakliuii HeUTpaau3aluu, MoJydeHue HEPAaCTBOPUMBIX OCHOBAHHIH,
BBITECHEHHE OJHOIO0 MeTaula JpyruM M3 pacTBopa COJIM, pEIICHHE
SKCIIEPUMEHTANIFHBIX 33/1au 1Mo TeMe «BakHelInne KiIacchl HEOPTaHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuii 3akoH u [lepuoanueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITUN

[lepBble TOMBITKM KJIACCU(UKAIMU XUMHUYECKUX 2JjieMeHTOB. [loHsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IEJOYHBIE W IIEJTOYHO3EMENIbHBIE METaJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphle 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMHYECKHUX 31eMeHTOB J[. 1.
Meneneesa. Koportkonepuoanast u JUIMHHONIEPUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepruoaa U rpyImiibl 3JICMCHTA

Crtpoenue atomoB. CoctaB aToMHbIX sanep. M3otonbl. Dnekrponsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHYECKHUX DJIECMCHTOB




3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA O ero noyuoxenuto B Ilepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYECKHX CBOMCTB IO TpylnmamM MU IEepUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTI) XHMHYECKHX 3j1eMeHTOB. MloHHas CBSI3h

3.6

3.7

Crenenp okucieHus. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIBHEIC pPE€aKknuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHU. OKUCIUTEIN U BOCCTAHOBUTEIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI0YeH, MPOBEACHHUE OINBITOB, MIUIFOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX PEaKluid (TOpEeHUE, PeaKIIuu Pa3I0KEHUS, COSTMHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTtBo 1 XuuMu4deckas peaKkuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dyemMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEpPBbIX TPEX MEPHUOJOB, Kalus, Kaldblusi H UX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B Ilepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBS3U. THUMBI KpHUCTaNIMYECKUX
pEelETOK, 3aBUCUMOCTDb CBOWCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUuYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IMYHBIM  KJaccaM HEOPraHWYEeCKHX COCIUHEHUH,

TCHCTUYCCKAaA CBA3b HCOPraHUICCKUX BCIICCTB

1.3

Knaccugukanus XMMUYECKUX PeaklUid M0 pa3IMyHbIM MPpU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHCICHHUS XHMHUYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,
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0 y4acTHUIO KaTaiu3atopa). OK30- W  DSHIOTEPMHUYECKHE pPEaKIuH,

TEPMOXUMHUYECKHUE ypaBHEHHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUN

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTeHHbIX peakuusax. [loHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHYECKOH pPEaKIUU U TOJOKECHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocraBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHHEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiun MoHHOro oOMeHa. YcIoBUS MPOTEKaHMs PEeakUMii MOHHOro oOMeHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEeACTaBICHUH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIE peakunu Ha MOHBI. [IoHATHE 0 TUAPOIU3E COoJIei

XUMUYECKUIl SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPUCTAJUTHUECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMAIUM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKAaHUs pPeaKlMii HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEICHHUE Ia3a,
o0pa3oBaHME BOJbI); OMNBITOB, HJUTIOCTPUPYIOLUIUX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlIUi (TOpeHHEe, PEaKILH pPa3IoKEHUs, COCTUHEHUS);
pacro3HaBaHMe HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIIUN

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCINHECHUA

OO6mrast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHusi. CTpoeHue U GU3NYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpE XJopa
(B3auMoielicTBUE C MeTaJlaMH, HEeMeTalllaMH, IieodamMu). XIIOPOBOJIOPO.

ConsiHast KMCIIOTa, XUMHUYECKHE CBOMCTBA, MOJIydeHHE, MpuMeHeHue. JleiicTue




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeiline XJIOpUAbl U UX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CtpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKHE U XMMHYECKHE CBONCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernududeckune). XuMHUECKHUe
peakuuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO croco0a IMONMY4YeHUs CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPO/IE,
dbusznueckrue U XMMHYecKue cBoiicTBa. KpyroBopot a3zora B nmpupoje. AMMUaK,
ero (pu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHUS, UX (QU3WYECKHE W XUMHUYECKHE CBOWCTBA, IIPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSI. A30THasi KHCJIOTA, €€ MOJy4eHHUe,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYEeCKoe 3arps3HEHHE OKpYKarolei
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHNE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusMUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QuMUECKUe U
XUMHUYECKHUE CBOWMCTBa, moiiyuenue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEpAJIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOEHHUs
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepoll, auIOTPOITHBIC
MOJTU(UKAIMK, PACHIpPOCTPaHEHHE B MpHpPoOJE, (U3NYECKHEe M XHMHUYECKHe
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKcumbl yriepona,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JEHCTBHE Ha JKUBBIE OPraHU3MBI,

IMOJIYUYCHHEC U IIPUMCHCHHC. OKOJIOTHIECKHUE HpO6J’I€MBI, CBsA3aHHBIE C OKCHIOM




yrinepona(lV); rumoresa rino0adbHOTO TOTEIUICHUS KIMMAaTa, HapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHE, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AalETWJICH, 3TaHOJ, [JIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe o OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XHUpax, O€nIKax, YIrJIeBoJax — M HUX POJU B KU3HU
yeyoBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKUX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, keye300eroH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIBHBIX MATCPHUAJIOB B HOBCGﬂHCBHOﬁ JKHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHMYECKHX BEILECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4€CTBEHHBIX PEAKIHMA HA XJIOPUA-
HMOHbI M HaOJIOJEHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpa’KarolIue
¢u3nyecKre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMH XJIOpUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEeHHE Mpolecca
oOyriuBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YEHHE XMMHMUYECKHUX CBOMCTB pa30aBIEHHON CEpHOU KHUCIIOTHI, POBEIECHUE
KayeCTBEHHOW peakUuMud Ha cCcynb(par-uoH U HaONIOJeHHe TIpu3HaKa eé
MIPOTEKAHU; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHalioB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; TOJIyIeHHE, COOMPaHNE, PaCIIO3HABAHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHHMA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMMOJIEICTBUE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJIb30BaHNUE BUJIEOMATEPHANIOB); HM3yUYE€HUE MOJENeH KPUCTAJUTMUECKUX
pemiéTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, PACMO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KA4YeCTBEHHBIX peaKkluii Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yY€HHE NPHU3HAKOB KX IPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIHEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHene HeMeTamIbl 1 HX COCAHNHCHU

Meramisl 1 BX COCAUHECHUA

3.1

OO1w1ast XapaKTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxenuss B Ilepuonuueckond cucreMe XUMHYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTtaimnueckas CBs3b U
METaJNIMYECKasi ~KpUCTallIndeckass pemérka. OJIEKTPOXUMHUYECKHH  psif

HaHpH)KeHI/Iﬁ MCTaJJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTtayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIUICHHOCTH

[lenouynsle MeTamibl: moyoxkenue B llepuonmyeckold cucTeMe XHMHUYECKUX
anemeHntoB [I.M. MenneneeBa; CTpo€HHE UX aTOMOB; HAaXOXJIECHHE B MPUPOJIE.
duznyeckue 1 XUMUIECKHE CBONCTBA (Ha MpuMepe HaTpus U Kamus). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJiud. HpI/IMeHeHI/Ie MICJIOYHBIX METAJJIOB U HUX

COeTMHEHUN

3.4

Illenoyno3eMenbpHBIE  METaIbl MarHui W KajJbLMH:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKUE CBOMCTBA
MarHus W Kauplusl. Baxuelme coeauHeHus Kaiublus (OKCHA, TUIPOKCH],

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHH s

3.5

3.6

AmomuHuil: nonoxkenue B Ileproanueckoil cucTreMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aToMa; HaxoxaeHue B npupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA alMOMUHHMSI. AM(DOTEpHBIE CBOMCTBA OKCH/IA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMuiyeckux siaeMenTon J[. M.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, ruapokcunbl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOICTBA U IOTyUYeHUE

3.7

XHUMHUYECKHI 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

X (u3nUecKkUMH CBOMCTBAMHM; U3YyYEHHE pEe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUSL  OKCHJA Kajbllud M HATpUs C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpolecca TOpEHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, amromunus, nubka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNEe U OMMCAaHWE MPOIECCOB OKpAIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWMCTB THJIPOKCHIA ANTIOMHHHUS M TUIAPOKCUIA
LIMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 33714 110 TeMe «BaxxHeime MeTasuibl U

X COCIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTCeprajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMomp IIpH XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpensl [IJIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIeM.
[TpupoaHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),

IMPOAYKTBI UX nepepa60TKH, HX POJIb B 6I>ITy 1 TPOMBIIIJIICHHOCTHU

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3I[0B MaTepHalIOB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 TI03HABAaEMOCTH SIBICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTB21;

INOHUMAHHEC MECTAa XUMHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAaX INO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOMN AATENTBHOCTH, CBI3AHHBIX C XUMHUCH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U CclleNaTh OCO3HAHHBIM BHIOOP XMMHHU Kak NMPOQUIBHOTO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJITHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHasi WU MOJIEKYJSpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peakluh COCIUHEHUS, PEaKIUU PA3JIOKCHHs, PEAKIIH
3aMeIIeHHUs, peakui OOMeHa, TeIUIoBoW A(PQEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs KOHUEHTpaLUs

BEILIECTBA B PaCTBOPE, PO aTOMA, AIEKTPOHHBIN CIION aTOMa, aTOMHAsI




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIApHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, 3JIEKTPOJIUT M HEJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBICHHME, JIJIEKTPOJIM3,
XMMUYECKOE pPaBHOBECHE, OOpaTHMble U HEOOpaTUMbIE pPEaKLHH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

yYMEHUE MPaBUIIBHO UCIOIb30BATh U3yUEHHBIE BEIIECTBA U MaTepHAaIb
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUIbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHYECKHX IPOLIECCOB Ha OPraHM3M YEJIOBEKAa M OKPYKAIOIIYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBAaTh XUMHUYECKHE 3HAHUS CO 3HAHMSIMHM JIPYTHX

yueOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUu
M0 XUMUU (Hay4yHass W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaL[I/IIO O B€IICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IMIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s pCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBSACHATH CBsI3b MOJIOXKEHUs 3eMeHTa B llepmommdeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue 0  NMEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJIICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U  TIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHYECKHUE DJIEMEHTHI
7.2 HEOpraHMYECKUe BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
81 BaJICHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB, 3apsi
' HOHA
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHUYECKHUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpul, Kalui, MarHui,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I1), uunka, xeneza (Il u
' I11), oxcuner yrinepona (I u 1V), kpemuus (1V), azora u pocdopa (I11u
V), cepst (IV u VI), cepnucras, cepHasi, a30TUCTas, a30THas,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCHICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BIYUCIATh (IPOBOAUTH PACU&Thl):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpPaBHCHHUSAM XHMHUYCCKUX PEAKIUH W HaXOAHWTh KOJIUYCCTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB peakluu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIIEHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHO paboOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOH
' MOCyAOH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbS U OKPYXKAIOLIEH MNPUPOTHON Cpelbl; MOHUMAHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEIACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YyYCHHE M ONMHUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYUYCHHUEC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPEIENEHHONM MaccoBOM  nonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHIIOPAHkKa u
denondranenna) ans onpenereHHs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPaCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
uccliieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHLIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX COGIIPIHGHHI;'I)); ((3JI€KTpOJII/ITI/I‘-I€CKa$[
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTajiIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOPax HMOHBI: XJIOPHI-, OpOMUJI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

141

14.2

MPEJCTaBIATh pPE3yabTaThl JSKCIEpUMEHTa B (oOpMe BBIBOJOB,
JI0Ka3aTeabCcTB, Tpa@UKOB M TaOMUI] W BBIABIATH SMIIMPHYECKUE
3aKOHOMEPHOCTHU

YCTaHABIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUUECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BanreHTHOCTh aTOMOB XMMHUYECKHX J1eMEHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Mosab. MomsipHass mMacca. MoOJspHBIE 00BbEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyeckue U XUMUYECKHE SBICHUA. XHMMHMUYECKass peakius U €€ NPHU3HAKHU.
3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS

[lepnonnueckuit 3akoH u lIlepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonuueckuii 3akoH. llepuoanyeckas cucrema xumMudeckux sneMeHTosn JI.M.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOrO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oromel. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHX DIIEMEHTOB

ITepuoauueckoit cucremsl [[.11. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaus, Kajablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METAJIMYECKUX W HEMETAJUTMUYECKUX CBOWCTB) U WX COCJUHCHHHA B
COOTBETCTBHU C TIOJOKEHHEM »JJIeMEHTOB B llepuogmdeckoil cucreme

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
ONEeKTPOOTPULIATETLHOCTh ~ XUMUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpHCTAIMYECKUX PpEmETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccudpukanuss m HOMEHKJIATypa HEOPraHMYECKUX COCJAMHCHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyecknue U XMMHYCCKHE CBOMCTBA BOJOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 111).ITonydenne OKCHI0B METAILIIOB

XVMHYECKHEe CBOMCTBA OCHOBaHMN M aM(OTEpPHBIX THAPOKCUIOB (Ha MpUMepe
TUAPOKCUAOB  alIOMUHUSA, JKene3a, ULuHKa). [lomyuenme ocHoBaHuil U
aM(pOTEpPHBIX THJIPOKCHUJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochOpHOU, KpeMHHEBOU, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0mre XxuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO r'a3a B J1a60paT0pHH
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HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIH.
[Ipouecchl  OKMCIEHHS] M BOCCTAHOBJICHHSA.  ODJEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CHIIBHBIC U clTa0ble JIEKTPOIUTHL. CTENeHb AUCCOIHAIH
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMUS PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u MmaTtepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BAaHUE BEUIECTB M XUMHUYECKUX pPEaKkuui B jabopatopuu u OBITY.

HepBa;I moMoumb IIpu XUMHUYICCKUX O0KOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYXKaroleil cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumasi koHmeHtparusi Bemects (IIJK). Pomp xumum B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUH B
ObITY, MEAMLUHE, MPOMBINUIEHHOCTH U CcelbCcKOoM Xo3siicTBe. [IpumeneHue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
HNPOMBIIIJICHHOCTH UX coeAnHeHuH. [ToHsATHe 0 KOppO3UM METalIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).
[TonsiTHE O OMOTOTUYECKN BaXKHBIX BEIIECTBAX: JKUPAX, OENKax, YriaeBoJax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

 Xwumms: 8- kmacc: 0a30BBIA  YpPOBEHb: YYEOHWK; 5-€¢ U3IaHUE,
nepepadoranHoe ['abpuenssH  O.C., OctpoymoB W.I'., Cnaaxo C.A.
AKIMOHEpHOE 00111eCcTBO «3narenbcTBO «IIpocBenienue»
 Xwumusa: 9-i kmacc: 0a3o0BBIM ypOBEHb: YYEOHUK; 5-¢ U3JaHUE,
nepepadoranHoe ['abpuenssH  O.C., OctpoymoB W.I'., Crnaaxo C.A.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBeienue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

NudopmanimoHHO-METOANYECKOE MHUCbMOOO OCOOCHHOCTSIX MPENnolaBaHus
y4eOHOTO npeaMeTa «XHUMUA»B 2025/2026 yqeOHOM
roayhttps://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

MGTOI[I/I‘-IeCKI/Ie PEKOMCHAAIMKX 110 HM3YUCHHIO TCMbI «OKHUCIUTENBHO-
BOCCTAHOBUTCIIBHBIC pCaKmum» B IIKOJBHOM Kypce XUMHUHAU
(2024r.)https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya o _v_r.pdf

VY4eOHO-MeTOINYECKOe O00EeCreYeHe MPOLECcCOB MNPENnoAaBaHus XHUMHH,
Ouonoruu, (U3MKA HAa YPOBHSAX OCHOBHOI'O OOILET0 W CPEAHEro OOLIEro
o0Opa3oBaHMsI C BKIIOYECHHEM JOMOJHUTEIFHOTO WH)XEHEPHOTO KOMITOHEHTA
(2024r.)https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

bank 3aanuii U1l TEKYILIETO OLEHUBAHUS 110 Y4€OHOMY MPEIMETY « XUMHUSI»
(2024r.)https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiya ooo .pdf

KonTtekcthbie 3a1aun. 3aganus K yaeOHOMY Kypcy «Xumusi». 8 kiacc (2024
r.)https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya 2024.pdf

MeToandeckue peKOMEHIalluy MO CO3JaHUI0 KJIACCOB TEXHOJIOTUYECKOTO U
€CTEeCTBEHHO-HAyYHOro TMpoduield M KIAaCCOB ¢ YriayOJeHHBIM HU3YyYE€HHUEM
MaTteMaTuku, (U3UKH, XUMHUHU, OHOJIOTMH B 00II€00pa30BaTEIbHBIX
OpraHU3alUsIX C WCIOJb30BaHUEM HHQPPACTPYKTYpbl, CO3JIaHHOM B paMKax
HauuoHanbHOro npoekta «OopazoBanue» (KBantopuymsl, IT-kyObl, Touku
pocra u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd _klassov_tehnol i_en_profilej_2025.pdf

Metonnueckue pekomeHnmanuu. Opranuzanus B3aumonaeicteus “Ilkona —
BY3 — npeanpusTie” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_ 2025.pdf
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e BUBJIMOTEKA LOK https://mounypoku.pd/
o [JIOBAJI-JIAB https://globallab.ru/
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