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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa TO XWMHM Ha YypOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
COCTaBJI€HAa Ha OCHOBE TpeOOBaHWII K pe3yJibTaTaM OCBOCHHUS OCHOBHOU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (peepaibHOM pabouei MporpaMMbl BOCIUTaHUS
U C Yy4€TOM KOHIEMIMHK TMpenojiaBaHusi y4eOHOro mpeaMera «XUMHS» B
obOpasoBarenbHbIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma mo xuMuu Ma€T TPENCTABICHHWE O TENAX, OOIIEH CTpaTeTruu
oOy4yeHHsi, BOCHUTaHUS W Pa3BUTHS OOyYAIOMIMXCA CPEACTBAMU Y4YEOHOTO
npeaMera, YCTaHAaBJIMBAECT 00s3aTeNIbHOE IPEAMETHOE COJIEpKaHue,
NpEeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE IO
pazienaM M TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh H3YUYCHHS XUMHU C Y4E€TOM  MEXIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€i, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  OO0yYalomuxcs, OMNpeAeiseT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPeOOBaHMM K
pe3yJibTaTtamM 00y4YeHHS] XUMUM Ha YPOBHE II€JIEH M3yUeHHUsl TIpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEIbHOCTU OOYYalolierocs IO OCBOCHHIO
y4eOHOTO CO/IepKAHUSI.

3HaHWE XWMHUH CIYXXUT OCHOBOW il (OPMHUPOBAHHS MHUPOBO33PEHUS
oOyyaromerocs, ero npejacTaBICHUd 0 MaTEpPUAIIbHOM €IWHCTBE MHpPA, BAKHYIO
posib UrparoT (GOopMHUpPYyEMbIE XMMHEH NPENCTaBICHUS O B3aMMOIPEBPALICHUSX
PHEPrud M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS Tri100albHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3I[paBOOXPaHEHUS.

N3yuenue xumun:



CIOCOOCTBYET  pealiu3allid  BO3MOXHOCTEH  JUIsi  camMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPbI JHYHOCTH, €€ 0011l 1 (PYHKITMOHAIILHON TPaMOTHOCTH,

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBINUICHUS W TBOPYECKHX CIOCOOHOCTEH
oOyyJarommxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM ydeOHOH  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M MCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B PO ECCUOHATBHON ACSITEIbHOCTH;

3HaKOMHUT CO CHeuu(pUKoi HAYYHOTO MBINIICHHS, 3aKJIaJbIBAa€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA EAUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (pOPMUPOBAHUHU €CTECTBEHHO--HAYYHOU rPaMOTHOCTH 00yYaroxcs;

crnocoOcTByeT (OPMHUPOBAHUIO ILIEHHOCTHOTO OTHOUIEHUS! K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTMYECKOE
o0Opa3zoBaHue 00yUJarOIIUXCS.

JlanHble HampaBiieHUs B OOYYEHMH XUMHH OOECHeYMBaIOTCS CrHelupuKon
colepXaHusi y4yeOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroru4ecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYyYalOUIUMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XHWMHH, OCHOB
HEOPTaHUYECKOM XHMHMM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHSATUN
OPTaHUYECKON XUMHH.

CtpyKTypa coaepxaHHsl MpOrpamMMbl MO XUMHUHU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxona K €€ mzyudeHuro. ColeprkaHHe CKIIAJbIBAETCS W3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakiuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
NIOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3axkona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMU CBSI3H;

— TMpelacTaBieHUd 00 BIEKTPOJUTUYECKON JHUCCOLMAllMM BEUIECTB B
pacTBOpax.

TeopeTndyeckne 3HaHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHASI PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS M BO3MOKHOCTEW NMPAKTHYECKOT0 IPUMEHEHUS U MOJIYYEHUS N3YYaeMBbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKON COCTABIIONIEN HAYYHOW KapTUHBI MHpA B JIOTHKE
€€ CUCTEMHOM IPUPO/IbI, IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM



MO3HAaHUSA B Hayke. M3yueHrne XWMUU MPOUCXOIUT C MPHUBJICUYCHUEM 3HAHUUA W3
paHee M3Y4YEHHBIX yueOHBIX mpeameToB: «Okpyxaromuid mupy», «buonorus. 5-7
KJIACCh» U «DPu3muka. 7 Kiacey.

[Ipy wu3yyeHMH XHUMHHM MPOUCXOAUT (HOpPMUPOBAHHE 3HAHUH OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIIbHOCTH YEJIOBEKa M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7a4a
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUM CHCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHnT MHUPOBO33PEHUYECKOTO0 XapaKkTepa, si3blka HayKH, B MPHUOOIIEHUH K
HAay4YHbIM METOJaM TO3HAHUs MPU U3YYEHUH BELIECTB U XUMUYECKUX PEaKIUi, B
dbopMHUpPOBaHUY U PA3BUTUU MO3HABATEIBLHBIX YMEHHUI U MX TPUMEHEHUU B YIEOHO-
MO3HABATENILHON M Y4eOHO-UCCIIeI0BATEILCKON EATeTLHOCTH, OCBOCHUU TPABHII
0e301macHOro o0paIieHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM KU3HH.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOWIEro 0Opa30BaHUsSI BaXKHOE
3HAYCHHE MPUOOPEITN TaKue IeNH, KaK:

— (dopmupoBaHHEe WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHUMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4YEHUS HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
o0yyJarommxcsi K CaMOCTOATENbHON IM03HABATENbHONW NI€ATEIbHOCTH, HAy4HbIM
METO/JaM TO3HaHUs, (HOPMHUPYIOIUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHIO 00yUarOIMMUCS
OTIbITa PA3HOOOPA3HOW MESITEIBHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ((dopmupoBanue oOmeld (QYHKIMOHATIBHOW U €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUM OOBACHATH M OICHUBATH SIBJICHUSA
OKPY’KaIOIIIETO MHPA, UCIOJIb3Ysl 3HAHWUS U OINBIT, MOJYUYEHHbIE MpPU HU3YUYEHUU
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TPOOJIEM B IOBCETHEBHON KU3HU U TPYAOBOU
NEATEIIbHOCTH;

— ¢opmupoBaHHEe y OOYYArOMIMXCS TyMAaHUCTUYECKUX OTHOIICHHM,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHUN IS BBIPAOOTKH DSKOJOTHUYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIHHOCTH B IIENISIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAOIIEW IPUPOJHON CPEBIL;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMUTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpOoduiis M HANpaBICHHOCTU AAJIbHEUILEro
00yueHus.



Oo1ee 9ncio 4acoB, OTBEIEHHBIX I U3YYCHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanmsi, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 daca B
HeJnelno), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).



COAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYyabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U COKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckas hopmyna. BareHTHOCTh aTOMOB XUMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAsA aTOMHass macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs: Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IAWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

@u3NuecKue U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHWs MacChl BeIEeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM O00OPYJOBAaHUEM, U3YUEHUE U OINHUCAHUE
bu3nuecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIOJEHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHUE U KOHJEHCAlMs BOJbI) U XMMUYECKHX (FOPEHUE CBEUHU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
OMMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pa3iioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHA
menu (II) npu HarpeBaHuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom coiu meau (1),
U3Y4YCHUE CIOCOOOB PA3JEICHHS CMECEH: C MOMOINbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeIeHUEe OYHUCTKH MTOBAPEHHON
coiM, HaOJIOJICHWE W  OMNHCAaHHUE  PE3yJbTaTOB  NPOBEACHUS  OMbBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEJIEd MOJIEKYJ
(IIapoCTEepKHEBBIX ).

Baxkueiuue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 3eMEHT UM MPOCTOE
BelecTBo. HaxokneHuwe kuciopoga B MpUpoAE, (PU3MYECKHEe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI
MOJYYEHUS] KHUCIOpOJa B Jaboparopud H MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIs KUCI0poaa.



TennoBoit 3¢(deKT XUMHUECKON peakinud, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHYECKHE peakiuu. TOIIMBO: yrojlb U MeTaH. 3arps3HEHUe
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Npupoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CIOCOOBI ToJTydeHusl. Kucnotbl
Y COJIN.

Mosnsipablii 00bEM Ta30B. Pac4€ThI 110 XUMUYECKUM YPAaBHECHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI.
HacellieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Jis1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopor BOJBI B IIPUPOLE.
3arps3HeHre NpUpoOJHbIX BoJ. OXpaHa U OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3ytome  (OCHOBHBIE, KHCIOTHBIE, aMmQpOTepHbIE) U
HecosieoOpaszyromne. Homenknatypa oxcugoB. Dusndyeckne ©W XUMHUYECKUC
CBOMCTBA OKCHUIIOB. [lonyueHne okcuaos.

OcHoBanus. Kmaccudpukanmst oOcCHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3UYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonmydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM MetaimoB H. H. bekerosa.
[TosrydyeHue KUCIoT.

Cosu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[Toyuenue conen.

['eHeTnueckas CBSI3b MEKY KIaCCaAMU HEOPTraHUYECKUX COCTMHEHMM.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMNPECIICHUE COJIEPKAHUS KUCIOPOJa B BO3/IyX€E, MOTYyYCHUE,
coOupaHue, paclo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOJAOM U YCIIOBUS BO3HUKHOBEHUS U
peKpalieHus ropeHus (rmoxapa), 03HaKoMJIEHUE ¢ 00pa3aMu OKCHUJIOB U ONIMCAHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpaHUE, paClO3HABaHUE M H3YyUYECHHUE CBOMCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcugoM meau (II) (BozmoxHo
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHUE 00Pa3II0B BEIIECCTB KOJIMUYESCTBOM
1 Monb, ucciaenoBaHHe OCOOEHHOCTEH pPACTBOPEHHsS BEIIECTB C PA3IHMYHON
PAaCTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJIEUCTBHE BOJBl C METAUIaMU (HATpUEM H
KaJIblli€M) (BO3MOXKHO MCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3ioB HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHIE U3MEHEHUS
OKpacK{ MHANKATOPOB B paCTBOPaX KHUCIIOT M IIEIOYCH, N3YUECHUE B3aUMOICHCTBHUS



okcuna meau (II) ¢ pacTBopoM CepHOM KUCIIOTHI, KUCJIOT C METallJIaMHU, PEeaKIUi
HEUTpaNU3aluy, IMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE IKCIEPUMEHTAIBHBIX 3a]a4 110 TEME
«BaxHenume KI1accbl HEOPTaHUYECKUX COCIUHEHUN.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
aiemMenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XMMHYECKasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKM XUMUYECKUX dJeMeHTOB. [loHsiTHE O
IPYIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJIOYHO3EMENIbHBIE METAJLIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUAPOKCHUJIBI.

Ilepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX dJIEMEHTOB /1.
. Menneneea. KopoTkonepuoanas u qiuuHHONIeproaHas popmel [lepuonnueckoit
cucrembl xummueckux anemeHtoB JI. WM. Menneneesa. Ilepuoasl u rpynmsl.
DuU3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[lepnonnueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOIO
AJIEMEHTA IO ero nojoxeHutro B llepnonnueckon cucreme JI. . Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNnaM U MEpUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUYECKUX
QJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. . M. MenneneeB — ydé€Hblli U
Irpak1aHUH.

Xumuueckass cBsizb. KoBasieHTHas (MoJjisipHass M HEMOJSpHAasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenb  okucieHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJICHUSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpaslioB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
IUAPOKCUIA LHMHKAa C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIMX — NPUMEPBI  OKHUCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliuy pasioKeHHsI, COEUHEHU).

Mescnpeomemmnuie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€d MpPU W3YYEHHH XUMHHM B 8 KJlacce
OCYIIECTBIISIETCS Yepe3 MCIOJb30BaHUE KakK OOIIMX €eCTECTBEHHO--HAYYHBIX
IIOHSATHUM, TAK Y MOHATHUM, SIBISIOLIUXCS CUCTEMHBIMH JUISI OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHS: HAy4HbIN (aKT, TUTIOTE3a, TEOPUs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIuIHOCTh, HAOII0ICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHUE, MOJICNTb, SIBIICHHE.

dusuka: MmaTepusi, aTOM, HJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTUJI, H30TOIIBI,
PaMOaKTUBHOCTh, MOJICKYJIa, AJICKTPUYCCKUU 3apsil, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE€ COCTOSIHME BEIeCTBa, Tra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
WU3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37161, COTHIIE.

buonorus: gorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOIBI, TIOJIE3HBIC
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKas peaKkus

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, KAJIMS, KAJIbLUA U UX COSUHECHNN
B COOTBETCTBUM C IIOJIOKECHUEM JJIEMEHTOB B llepuommdeckoil cucreme u
CTPOCHHUEM HUX aTOMOB.

CrpoeHue BellecTBAa: BHUJABl XWMHUYECKOW CBA3U. THIIBI KPUCTAITIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEUIECTB, OTHOCAIIMXCA K pPa3iIu4HbIM KjaccaM HEOPraHWYECKHX
COEMHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKUX peakiiil Mo pa3IuuHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, M0 TEIIOBOMY 3((eKTy, IO
U3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajgu3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YPaBHEHMUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusax. [IoHATHE O rOMOreHHBIX M IeTEepOTreHHBIX
peakumsx. Ilonsatue o karanuse. [lonsatue o xumuyeckoM paBHoBecuu. DakTopHI,
BIMAIOLIME HA CKOPOCTb XMMHYECKOW pEAKUMH M IOJIOKEHUE XHUMHYECKOIO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peakIuu. CocraBneHue  ypaBHEHUU

OKHCJIMTEIILHO--BOCCTAHOBUTEIBHBIX ~ pPEaKIWid C HCHOJh30BAaHHEM METola
3JIEKTPOHHOTO OalaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHroHbl. MeXaHu3M AUCCOLMALIMM BELIECTB C PA3JMYHBIMU BHJIAMU
xumu4deckon cBsizu. Crenens auccoranuu. CUabHbIE U ClIa0ble AIEKTPOIIUTHIL.

Peakuny noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakluii HOHHOIO OOMEHa,
IIOJIHBIE M COKpAalEHHbIE MOHHBIE YypaBHEHHs peakuuid. CBolicTBa KHUCIOT,
OCHOBAaHUH U COJIEH B CBETE MPEICTABICHUI 00 JIEKTPOIUTHUECKON TUCCOIHALINH.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadurTa M anmasa), CIO0XKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAaKIUU OT
BO3JICHCTBUS  pa3iMuYHbIX (PAKTOPOB, HCCIEIOBAHHE  AIIEKTPONPOBOIHOCTU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUALIMHN KUCIIOT, LIEJI0UeN U coJiel (BO3MOKHO
UCIOJIb30BaHUE BUAECO MATEPUATIOB), IPOBEJIEHHUE OIBITOB, HIUIIOCTPUPYIOLINX
OpU3HAKKW TPOTEKAaHUS peakuuili HOHHOrOo oOMeHa (0Opa3oBaHHE OCAaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU PA3I0KEHUs,
COCIMHEHMSI), PpACIIO3HABAHUWE  HEOPraHMYECKUMX  BEHIECTB C  MOMOUIBIO
KaueCTBEHHBIX PEaKIMil Ha MOHBI, pEHIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtanibl 1 MX cOeIMHEHUSA

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MYECKHE CBOMCTBA MPOCTHIX
BELIECTB — rAJIOT€HOB. XMMHUUYECKHE CBOKMCTBA Ha IIpUMepeE Xjopa (B3auMoecTBre
C MeTaJUlaMM, HEMeTajulaMu, Iuejaouyamu). XiopoBojaopoxa. ComsHas KHCIOTa,
XMMHWYECKME CBOWCTBA, IIOJyYyeHHE, IpuMeHeHue. Jlencrteue Xxiopa W
XJIOPOBOJOPO/Ia HA OPTAHU3M YEJIOBEKa. BaykHENIIne XJIOPUAbl U UX HAXOXKICHHUE B
MIPUPOJIE.

OOmiast xapaxkTepuctika 31eMeHToB VIA-rpynmnbl. OCoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHune u ¢u3NYECKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U CEpbl. AJTOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYeCcKue CBOMCTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUe U
XUMUYECKHE CBOMCTBA. OKCUIBI CEPBl KAaK MPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kucioTa, pu3nuecKkrue 1 XUMUYECKHUE CBOMCTBA (00II1e KaK MpeICcTaBUTENs
KJjlacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE pPEaKlMU, JieXkallde B OCHOBE
IPOMBIIIJIEHHOTO Croco0a MOJy4eHUus: CepHOil kucnotTel. IlpuMeHenue cepHoi
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KayeCTBEHHAas peakius Ha CyJb(aT-HOH.
Haxoxnenue cepsl U €€ COCAMHEHUN B INPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloIlle Cpebl COCMHEHUSIMU Ccepbl (KUCIOTHBIE MOXIH, 3arpsi3HEHHE
BO3lyXa U BOJOEMOB), CITOCOOBI €T0 TPEIOTBPAIIICHHS.



OOmas xapakrepucTuka 37eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpocTpaHEHHE B MPUPOJIE,
duznyeckue U XxuMuyeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuak, ero
bu3nUeckue 1 XuMUYECKHUe CBOMCTBA, MOJydeHue U npuMmeHeHue. Conu aMMOHUS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ ToJiydeHHe, (HU3UIECKUe M XUMUUYECKUE
CBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KHUCIOT W CHEIUpUUYECKUE).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPOIHBIC
moaudukammu docdopa, uznueckre U xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucinora, HU3NIECKUE U XUMUYECKHUE CBOICTBA, MOJTy4YEHHE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATbHBIX YA0OOPEHUH.

O6mast xapakrtepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIICHUS. Y TIEPO/, aJUIOTPOITHBIE MOAU(PUKALINH,
pacrnpocTpaHeHHe B Mpupoze, pusnueckrue u XMMHUUECKHUE CBOMCTBA. ACOpPOLIHS.
Kpyrosopor yranepoga B mnpupone. Okcuabl yriepojaa, uX (uU3HUECKUe U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJyYE€HUE U
MpUMEHEHHUE. DKOJIOTHYECKUE MPOoOJIeMbl, CBSI3aHHbIe ¢ OKcuaoM yriaepoaa (IV),
TUNOTE3a II00ATbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIN 3(QekT. YrosbHas
KHCIIOTa U e€ COoiu, WX (PU3NYeCKre W XHUMHYECKHE CBOWCTBA, MOJyYCHUE U
npuMmenenrne. KauecTBenHass peakius Ha KapOoHaT-uoHBL Mcmomb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, POMBIIITIEHHOCTH U CETLCKOM XO3S1CTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIOTa).
[IpupogHbie HMCTOYHUKH YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HePTH),
MPOAYKTBI WX TepepaboTku (OEH3WH), WX POJb B OBITY U MPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJiax — U UX
poli B JKM3HU UeJOBeKa. MaTepuaqbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHeHue. CoenMHEeHHs KpeMHUS B nipupojie. O01me npeacTaBieHus 00 OKCHUIEe
kpeMmuus (IV) u kpemuueBoit kucinore. CUIMKaThl, UX UCIIOJIb30BAHUE B OBITY, B
IPOMBITIUICHHOCTH. Ba)XHEHIe CTpOUTENbHbIE MaTepHualibl: KEpamMHuKa, CTEKJIO,
IIEMEHT, OeToH, >kene300eToH. [IpobmeMbl 0e30macHOTO  MCIMOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAaJIOB B MOBCEAHEBHON KHU3HHU.

Xumuueckuii IKCnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB



X TIPOTEKAHWs, OIBIThI, OTPAKAMOIMHE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUIECOMATEPHUATIOB),
03HaKOMJIEHHE ¢ 00pa3iiaMu XJIOPHUIOB (TaJOTEHUIOB), O3HAKOMJICHHUE C 00pa3iiaMu
ceppl M €€ COEOUHEHUSAMH (BO3MOXHO UCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOJI0ICHUE TIpoliecca O0YTIIMBaHUs caxapa Moj IeMCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOI KUCIIOTHI, U3yUY€HNE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON PEAKIMU Ha Cylb(aT-uoH 1 HAOMIOACHUE TTPU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (PM3MYECKUMHU CBOWCTBaMU a30Ta, (ocdopa u ux
coeMHEeHU (BO3MOXXHO HCIIOJBb30BAaHUE BHICOMATEPHAIOB), 00pa3iaMi a30THBIX
u (ocopHBIX yIOOpeHUH, MoayuyeHne, coOupaHue, paclio3HaBaHHE M H3y4YEHUE
CBOWCTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX pPEaKlMil Ha HOH aMMOHHS U
dochar-noH W W3yUYEHHE TPU3HAKOB WX TMPOTEKAHUS, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBHI C Mebl0 (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HU3YYEHUE MOJENed KPUCTAIUIMYECKUX PEIIETOK aaMasa,
rpaduta, (QyiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHBOTa3a, IOJIY4YEHHE,
cobupanue, pacrio3HaBaHUE W U3YyUYCHHUE CBOWCTB YTJIEKHCIIOTO Tras3a, IPOBEICHUE
KaueCTBEHHBIX PEAKIIMIA Ha KapOOHAT M CHJIMKAT-UOHBI U U3YyUYCHHUE MPU3HAKOB MX
MPOTEKAaHMS, O3HAKOMJIEHHE C MPOAYKIHMEH CHIMKATHOW MPOMBIILICHHOCTH,
pElLlIEHUE 3KCIEPUMEHTANBHBIX 337a4 N0 Teme «BaxHeilmme HeMeTaulbl U UX
COCTMHEHUSD.

MeTaJibl 1 MX COeIMHEHUS

OO61mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuomnyeckor cucrtemMe XUMHYECKUX 3yneMeHToB [[. U.
MengneneeBa u crpoeHus aTroMoB. CTpoeHue meTauioB. Merauyeckas CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  pemie€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Iue
CrocoObl MOdy4YeHusi MeTauioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBel (CTalb, YyTyH, JIOPATIOMUHHM, OpOH3a)
U UX IPUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHtoB . M. MenzaeneeBa, CTpO€HHME MX AaTOMOB, HAXOXKJICHUE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kaius). Okcuiabl u
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIENOYHBIX METalIOB M HX
COCIUHEHUU.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[Tepuoanueckon cucreMe Xxumuueckux 3yemMeHToB . . MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJEHUE B Ipupoe. PU3NvecKue 1 XMMUYECKUE CBOMCTBA MarHus U



KaJiblusl. BaxkHeiiine coeuHeHns! Kanblus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AnmroMHuHMIL: TIoJI0KeHUe B [lepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupojne. PU3nUecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AITIOMHUHMUSL.

Kenezo: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoE€HHME aroma, HaxOXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHWE C O0Opas3lamMu METaUIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3y4YEHHE  pPE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJB30BAaHUE BHUACOMATEPHUAIIOB),
VCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS Kee3a B KUCIOPOJe
(BO3BMOKHO  KCHOJIb30BAaHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJblMsl, aTFOMUHUS, ITMHKA, *Kesesa (1)
u xenesa (II), menu (II), HaOmromeHWE M OMHMCaHWE IPOIECCOB OKpaIMBaHUS
IJJAMEHH HWOHAaMU HATpus, KaJIus W Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOWCTB THAPOKCH A ATTFOMUHUS U
TUJIPOKCHAA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 33/1ad 1o Teme «BaxHenime
METaJUIbl U KX COCTUHEHUS.

XuUMHUSA U OKPYKAOLIas cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXM3HM YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUe OKpyXk aroleid cpeabl (mpeaeiabHas AOMyCcTUMas
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHH# 3K0JIOTHYECKUX
npooJieM.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepualbl).

Mescnpeomemmnbnie ceasu

Peanu3zanuss mMeXnpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XUMHUU B 9 Kiacce
OCYILECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OOmue ecTeCTBEHHO-HAYUYHBbIC MOHSTHUS: HAy4dHBINH (DakT, TUmoTe3a, 3aKOH,
TEeOpWs, aHalu3, CHUHTE3, KiacCUUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dusuka: MmaTepusi, aToM, MIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU/I, H30TOIIBI,
PaOaKTUBHOCT, MOJICKYJIa, DIIEKTPUYCCKUIMA 3aps, MIPOBOJTHUKH,
MOJIYIPOBOJHUKH, JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTH, KPUCTATIINYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOPEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOIBI, TIOJIE3HBIC
UCKOTIaeMbI€, TOIUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH HU
BOCIIMTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIFTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMHM, IPUHATHIMU B
oOlIecTBE MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOIINXCS.

JIMYHOCTHBIE ~ pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOIIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
PaCLIMPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOT'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U Hay4YHOMY HAcCJEIHI0, NMOHMMaHHUS 3HAYEHHUS XHWMHUYECKOW HayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpasKaIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAIBHBIX HOpPMax M IpaBUJAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
IOJIE3HOM,  Y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTHX  BUAaX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4E€OHBIX, IMO3HABATEIbHBIX 3aja4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOIIY B IIPOLIECCE 3TOM yUEOHOM! NeATEIBHOCTH, TOTOBHOCTH OLICHUBATH
CBOE IMOBEJEHUE M TMOCTYIKHM CBOMX TOBApHILEH C MO3ULUUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS NOCIEACTBUN MTOCTYIKOB,;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JUIsl IOHUMAaHMs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiICHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWM II0
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAO0JIIOJIa€MBbIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHON, MHPOPMAIIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOMN



JUTEPATYPON, JOCTYMHBIMA TEXHHUUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHI0O W TO3HAHMIO, JI0O03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHA OOy4YeHHUs B
JIaTbHEHIIEM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTH COOJIO/IEHUS TpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpyia pa3IuyHOro poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAaHMM 1O  XHWMHHM, OCO3HAHHBIA  BBIOOP
WHUBUyIbHON TPACKTOPUHU MPOAOHKEHHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodecCuoHaIbHON eITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rMYeCKOro BOCIIMTAHMSA S

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢u3nYeCKOMY M TICUXHYECKOMY 3/10POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJI O€30MACHOTO MOBEIECHUS MpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOXKAKOIIUX 340POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTHYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M IMyTeH WX PEHICHUS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TTOHSTHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (Qakr, CUCTEMa, MPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeIMETaxX M MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbBIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphle obOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU
NEeSATETbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble Jornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU MOHSTHSIMHU), KCIOIb30BAThH
NOHATHUS Il OOBSICHEHUS OTJIETbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABIMBATh TMPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3y4CHUS,
CTPOUTH JIOTUUECKUE pacCyKJeHUs (MHIYKTUBHBIC, ACAYKTHUBHBIC, IO aHAJIOTUH),
JieaTh BBIBOJIbI M 3aKITFOUCHUS;

YMEHHE TMPUMEHSATH B TIPOIECCe IO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBEIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUuecKas ¢GopMmysia U YypaBHEHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJIECIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHUAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarejbcKyue 1eHCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3BI TIO IIPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA;

NpUOOpPETEHUE OINbITa IO T[UIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAOJNI0JaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIbHO MPOTHO3HPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TIOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJISIpHAs  JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypchl WNHTepHETa), KpPUTUYECKH OILEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHM,
OBJIQZICHUE KYJIbTYPOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBEHYIO (JOpMY MpeCTaBIeHUS HHHOPMAITIHN U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJayll HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadyKu U UX KOMOHWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpOBaTh B IIpolecce Y4yeOHOW U
UCCJIEI0BATENHCKON JEATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJBbCKOIO XO3SIMCTBa M TPAHCIOPTA HA COCTOSIHUE OKPYXAIOWEH NPUPOAHOU
cpensl.

KoMMyHUKAaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIe 1eHCTBUS:

yMEHUS 33J1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUU) MO CYIIECTBY
oOcyxaeMoii  TeMbl, (OPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

YMEHHSI  MOPEACTABIATh  IMOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIHHOMU
JNEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
pPE3yJIbTATOB BBIMOJHEHHUS] XMMHUYECKOTO JKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHHSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MIO3HABATEIIbHOM WM MCCJIEAOBATEIbCKOW  NESITENBHOCTH  IPU  PELICHUHU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHAIUS
COBMECTHBIX JEHCTBUW, ONPEAECICHUE KPUTEPUEB IO OLCHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1eCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LENU NEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTAaBJSATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 33JaHUA C Y4YETOM
MOJIyYeHHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW €U, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/1JIaraeMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMEeTHBIX pPe3ydbTAaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHWS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeaAMETHOW obmact «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHHI0 HOBOIO 3HAaHWS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO W MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUSX.

K konIy oOydenus B 8 kiiacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUM: aTOM, MOJEKYJa,
XAMHUYECKUU DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DAJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMUMHYECKasi Peakius, KiacCUuPuKanus peakiuii: peaxiuu
COCAUHEHHUsI, PEaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKUE PEAKIUHU, TEIJIOBOM 3P(DEKT peakiui,
SJIPO aToMa, JIEKTPOHHBINA CIIOM aToMa, aTOMHAsi OpOUTAITb, paInyC aTOMa,
XUMHUYECKasl CBA3b, MOJSPHAS U HEMOJISIPHAS KOBAJEHTHAs CBSA3b, MOHHAS
CBS3b, WOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BeIlIecTBa
(mpolLieHTHAsI KOHIIEHTpAaIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATUA U
MPUMEHSITh 3TU TOHSTHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILCHUII;

e HCIOJBh30BAaTh XHWMHYECKYI) CHUMBOJHUKY ISl COCTaBjiCHHUS (opmyl
BELIECCTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpENeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKMCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COEOUHEHUU 10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAsE W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepromuueckoil cucreme,
3aKOHOB COXPaHEHMUS MAacChbl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTrajipo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3nyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpymnma)» u «nobdounas noarpynmna (b-rpymma)», maisie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE MMEIOTCS B
tabmune «llepuoauueckass cucteMa XuMmMudeckux »dyemeHToB [, U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij Aapa, 001Iee Y1CIio SJIEKTPOHOB U
pacmnpeneneHre uX 1mo AIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIKAAs OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKaHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI BEITIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »dJeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuu;

MPUMEHSTH OCHOBHBIC OTIEPAIUU MBICIIUTEIILHOMN IS TEIbHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, O0OOOIIEHHE, CHCTeMaTH3allui0, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4YEHHUs CBOICTB
BEIIECTB M XHMHYECKUX pEaKIUd, eCTECTBEHHO-HAYUYHbIE METO/bl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICITUPOBAHHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CJIe1I0BATh MPABUIIAM MOJB30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
o0opyoBaHMEM, a TakKe IMpaBuUjiaM oOOpalieHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO M COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCJIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OINpPEICIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJIUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TIOMOIIIbIO MHJIUKATOPOB (JTaKMycC, heHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xonIty oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHSATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, AHWOH, NPOCTOE BELIECTBO,
CJIO’KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJIUTHYECKAS IUCCOLMALMSA, PEAKIUA HOHHOIO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEAKINH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, MOHHAas,
MeTajuInyecKas ), KpucTaInyeckas pemeTka, Koppo3usi METauloB, CIUIABHI,
CKOpPOCTh XMMHYECKOW pEAKUHH, MPEIETbHO AOMYCTHUMAas KOHLIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MPUMEHSThH 3TU NOHATHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUM;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GOpMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUI;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K
onpeneaEHHOMY KJIacCy COEAMHEHHH 1Mo (opmyiaMm, BUI XUMUYECKOH
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUUYECKOU (opmyJie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPTaHWYECKUX COCAMHEHUU, TUM KPUCTAIITMYECKOU
PEIIETKN KOHKPETHOTO BEIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHUChIBaTh W XapaKTEPU30BATh
tabnmmunyio (opmy I[leproamdeckoil cUCTEMbl XMMHYECKUX DSJIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOJBI, COOTHOCHUTH
0003HaueHUs, KOTOPhIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsn  Aapa, oOIIee YHCIO DSJIEKTPOHOB M paclpeniesieHHe UuX II0
AJIEKTPOHHBIM CJI0SIM), OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB W MX COCJAMHEHUN B Mpejesiax MallbiX MEepUOAOB U
TJIABHBIX TOJATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBRA,
XUMHUYECKUE peakiuu (M0 YHCIy U COCTAaBY YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, N0 TEIIOBOMY 3P (HEKTy, 0 M3MEHEHHUIO CTEMEeHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUUUECKHE XUMHYECKHE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

COCTaBJIATb YPAaBHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALMU  KHUCJOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMH HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuU;

coOJro1aTh TIpaBuJa MOJL30BAHMS] XUMUYECKON TTOCYI0N 1 Ta00paTOPHBIM
o0opyIoBaHMEM, a TakKe TMpaBWja OOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIHUSIMU IO BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO M COOUPAHUI0 Ta3000pa3HbIX BEIIECTB
(aMMuaka M yrieKHcIIoro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3TUIHBIX
BEIIIECTB: PACMO3HABATH OMNBITHBIM IMYyTEM XJIOPHUI-, OpOMUMA-, HMOAMI-,
kapOoHat-, ocdar-, cunukar-, cyiabdar-, THIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUIECKUX BEIICCTB;

MPUMEHSTHh OCHOBHBIE ONEPALIUU MBICIUTENIbHOMN JAESITEIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000I1EHNE, CUCTEMAaTH3alIMIO, BBISIBIIEHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€U — JJI1 U3YUYEHHUS] CBOWCTB BEILECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJBl IO3HAHUS — HaOII0IeHUE,
U3MEpPEHHE, MOICIIMPOBAHUE, IKCIIEPUMEHT (PEaTbHbIN 1 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoauvecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U daekTpoHHbIe (LU(POBHIE)
KonTposabHbie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTshI padoThI
Paszgea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHas 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bubmunoreka LIOK
’ MPAKTUYECKOU eI TEIbHOCTH https://m.edsoo.ru/7f41837¢
gyesgoBeKa
12 BemecTBa 1 XMMHYECKHE 16 ) bubmunoreka LIOK
’ peakiu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 21

Pasznen 2. BaxkHeiinue npeacTaBuTelI

H HCOPraHUYECKHUX BEIIECCTB

)1 Bosnyx. Kucnopon. Ilonstue 6 Bu6muotexa [JOK
’ 00 okcuaax https://m.edsoo.ru/7f41837¢c
’9 Bonopon.Ilonstue o 2 1 bu6nuorexa [IOK
' KHCIJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 1 1 but6mmoreka [IOK
’ 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHEBIE KJIACCEI
24 HEOPraHNYECKUX 11 1 1 bubnnorexa LIOK
’ P . https://m.edsoo.ru/7f41837¢
COEIMHEHUN
Hroro no pazneny 30




Paznen 3. Ilepuoaguueckuii 3axoH u Ilepuoguyeckas cucrema xummnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMOB.

Xumnueckas cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHTEIbHbIE pPeaKkuuun

Ilepuoauueckuii 3aKOH U
[lepuoanueckas cucrema

but6mmoreka [IOK
3.1 XUMHYECKHX JIEMEHTOB []. 8
https://m.edsoo.ru/7f41837¢
N. Menpneneesa. Ctpoenue
aToMa
XUMHYECKas CBA3E.
39 OKHCIUTEIBHO- 9 bubnuoteka [JOK
' BOCCTAHOBHUTEJILHEIEC https://m.edsoo.ru/7f41837¢
peakiuu
but6mmoreka [IOK
4! 1
TOro To pasaey 7 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢possbie)
Ne n/m Kontpoabnsie | IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThl
pecypcsl
Pa3nen 1. BemecTBO 1 XuMu4ecKHe peakiun
11 [ToBTOpeHue u yrimyoOneHue 3HAaHHIA 5 1 bubnnorexa HOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa HOK
) peakuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIHS. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M BX CO€IHHEHUS
)1 OO01mast xapakTeprucTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' sneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapaKTeprucTUKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYTHEL L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mast xapaKTepruCcTUKa XUMUIECKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubnmorexa LHOK
' PYTHIRL: ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [OK
. . by ' pot https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCTUHEHUS




Nroro no pazgeny

25

Pa3gen 3. MeTaJlJIbI M BX COeTUHEHU S

3.1 OO61mue cBo¥cTBa METAIIOB 4 fgfg;;fg;ggifm%%
3.2 Bakuelime MeTauibl U UX COEIUHEHUS 16 ngg;;fg;ggi 412636
Nroro no pazgeny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrtBa 1 MmaTepuainbl B )KU3HU YEIOBEKA 3 bubmmnorexa LIOK
https://m.edsoo.ru/7f41a636
Nroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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