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MHOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o XuMuu Ha ypOBHE OCHOBHOT'O 00OIIIET0 0Opa30BaHMsI COCTaBJIEHA Ha OCHOBE
TpeOOBaHUN K pe3yJabTaTaM OCBOEHMS OCHOBHOM 00pa30BaTENIbHOM IpPOrpaMMbl OCHOBHOTO
obuiero obpaszoBanusi, npexacrasieHHblx B PI'OC OO0, a Taxke Ha OCHOBE (enepabHOM
paboueii mporpaMMbl BOCIIMTAHHUSA M C YYETOM KOHIICTIIMU IPENOoJaBaHus YIeOHOTO MpeaMeTa
«XuMusa» B o0pa3oBaTeNnbHbIX opranuszanusx Poccuiickoit @enepanuu.

[IporpaMma mo xumuM Ja€T MpeACTaBICHUE O IENsAX, oOued crpaTerun oOyueHwus,
BOCIIMTAHUS W Pa3BUTHS OOYYAIONIUXCSA CPEJACTBAaMHU y4eOHOTO IMpeJMEeTa, YCTaHABIMBACT
o0s13aTeNIbHOE TPEJIMETHOE COJIEpXKaHKe, MPelyCMaTpUBaeT paclpeesieHHe ero mo Kiaccam U
CTPYKTYpPHUpPOBAHHUE 110 pa3zesiaM U TeMaM MPOrpaMMbl [0 XUMUHU, ONPEEIAET KOJUUECTBEHHBIE
U KaueCTBEHHBIE XapaKTEPUCTUKU COJCPKAHUS, PEKOMEHIYEMYIO I0OCJIEI0BaTEIbHOCTD
M3YUYCHHSI XUMHUH C YUETOM MEXKIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3EH, JIOTHKH Y4eOHOTO
IpolLecca, BO3paCTHBIX OCOOEHHOCTEHN 00yJaromuxcs, ONpeaesieT BO3MOKHOCTH MIpeIMeTa JUIs
peanu3anyu TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelbHOM MPOTrpamMMbl Ha
YpOBHE OCHOBHOTO 001Iero 00pa3oBaHusl, a TaKke TpeOOBaHUM K pe3ylnbTrataM 00y4YeHHs XUMUU
Ha YypPOBHE IMeJel W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIBHOM
JESITEIbHOCTH 00YUYaloIIErocs 1o OCBOCHUIO YUeOHOT0 COJepHKaHUSL.

3HaHWE XUMUH CITY)KHT OCHOBOU U JOPMHUPOBAHUS MUPOBO33PEHUS 00YJaIOIIETOCS, €r0
MPEJCTaBICHUI O MaTepUAIILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIe XUMHUEH
IIPEJICTaBJICHUS O B3aUMOIPEBPAIIEHNUAX SHEPIUU U 00 3BOJIIOLUHU BELIECTB B MPUPOJE, O MYTIX
pelieHus TrI00albHBIX MPOOJIEM YCTOMYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM,
SHEPreTUUECKOM, MUIIEBOI U SKOJIOTMYECKOH 0e3011acHOCTH, MPOOIeEM 3paBOOXPaHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealu3allid BO3MOXHOCTEH JUISI CcaMmMoOpa3BUTHA U (HOPMHUPOBAHHS
KYJIBTYPBI IMYHOCTH, €€ 0011ei 1 (PYHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHKE MBIIIJICHUS H TBOPYECKHX CITIOCOOHOCTEH 00ydaronInxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHOM  JEATENbHOCTH,  OKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHM, HEOOXOJUMBIX KaK B TIOBCEJIHEBHOW JKU3HHM, TaK U B
podeccCnoHABHOM IS TEIBHOCTH;

3HaKOMHUT €O CIEUU(UKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3TJIs1/1a HA €MHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAallOM B ()OPMHUPOBAHUH
€CTECTBEHHO--HAYYHOH IrpaMOTHOCTH O0y4aronxcs;

CIOCOOCTBYET (OPMUPOBAHHIO IIEHHOCTHOIO OTHOIIEHMSI K €CTECTBEHHO--Hay4YHbIM
3HaHUSIM, K TPHPOJE, K 4YelNOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTHYECKOE 0Opa3oBaHHeE
0OyJaronuxcs.

JlaHHbIe HAMpaBlieHUS B OOYYEHUH XUMHUHU OOECIICUMBAIOTCA CIEHU(PHUKON COAEpIKAHHS
y4eOHOro IpeaMeTa, KOTOpBIM SBISETCA MEJAaroruyeckd aJalTUPOBAHHBIM OTPaKEHHUEM
0a30B0Oil HAYKW XMMUU Ha OMPEICIEHHOM dTarne e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOCHHUE
00y4aroIMMUCS CUCTEMbI NTEPBOHAYAIBHBIX MOHATHHA XUMHUHU, OCHOB HEOPraHWYECKON XMUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX ITOHATUI OPraHN4eCKON XUMHUH.

CrpykTypa cojaep)kaHHs MPOrpaMMbl MO XUMHUU CHOPMUPOBaHA HA OCHOBE CHCTEMHOIO
noaxona kK e€ mizydeHuto. CopeprkaHHe CKIAIbIBACTCSI U3 CUCTEMBI MOHATHI O XUMHUYECKOM
SIIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHUYECKOM peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbl 0 MPUHIMUIY MOCJIEAOBATEIbHOTO Pa3BUTHUsS 3HAHUHW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOIO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO Y4Y€HHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMUS,

— Ilepuoanueckoro 3akona /. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4YEHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3H;

— IPEJCTABJICHUH 00 3JIEKTPOJIUTHUECKOMN AUCCOIMALINY BEUIECTB B paCTBOpAX.

Teopernueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOIYYEHHBIX H
OCMBICJIEHHBIX (aKTOB, pPa3BUBAIOTCS IIOCIEAOBATEIbHO OT OJHOTO YPOBHS K JPYroMy,
BBINOJIHASA (DYHKIMM OOBSCHEHMSI U IMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEN
MIPaKTUYECKOI0 MPUMEHEHHUS U TIOJYyYEHHsI U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XHMHHU CHOCOOCTBYET (DOPMHUPOBAHHIO MPEICTABICHHUS O
XUMHUYECKON COCTABJIAIOLIECH HAy4YHOW KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METO/IaM [M03HaHUs B Hayke. M3yueHue xumun
MPOUCXOTUT C TPHUBJICYCHHEM 3HAHUM W3 paHee W3YYCHHBIX Y4YEOHBIX TIPEJAMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®dusuka. 7 kimacey.

[Ipu u3ydeHnn XUMHUHM NPOUCXOANUT (POPMUPOBAHUE 3HAHUI OCHOB XMMUYECKON HAYKH Kak
00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JESITEIbHOCTH YEJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHMPOBOW KyJbTYyphl. 3ajada y4eOHOro ImpeaMera COCTOUT B (OPMHUpPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHUW — Ba)KHEHIIMUX (PAaKTOB, MOHSITHH, 3aKOHOB M TEOPETHUYECKUX
MIOJIOKEHH, JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHYECKOTO XapakTepa, B TNPHOOIECHHH K
HAayyHbIM METOJIaM I[IO3HAHUS TMpPU M3YYCHUM BEIIECTB U XUMHUYECKUX pEaKIHil, B
(GbopMHUpOBaHMM W Pa3BUTHHM TO3HABATEIbHBIX YMEHHH W UX TNPUMEHEHWH B Y4eOHO-
MO3HABATENBHON U yuyeOHO-HCCIIeI0BATENbCKON IEATEIbHOCTH, OCBOCHUH TPABUII OE3011aCHOTO
oOpalieHus ¢ BeueCTBAMHU B MIOBCEIHEBHON )KU3HU.

IIpy m3ydyeHMH XUMHUM Ha YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHMs BaKHOE 3HAUEHUE
MPUOOPEH TaKUE LU, KaK:

— (hopMUpOBaHHME MHTEIICKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIFHOMY NPUHATHIO PEIICHUH, CHOCOOHOW anamTHpOBaThCS K
OBICTPO MEHSIFOIIIUMCSI YCIIOBHSIM KH3HH;

— HAampaBJICHHOCTh OOYUYeHHMs] Ha CHCTEMAaTHYECKOe MPHOOIIEHHE OOYJalomuXxcs K
CaMOCTOSITEJIbHOM ~ IO3HABATEIbHOM  JEATENBHOCTH,  HAydHbIM  METOJaM  IIO3HaHUf,
(opMUPYIOLTIM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMHUU;

— olecrieueHue YCIOBH, CIIOCOOCTBYIOIIUX NPUOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HoOOpa3HON AEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KIIIOYEBBIX
KOMIIETEHII ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3JINYHBIX BUJIOB JESTEIbHOCTH;

— popmupoBanue o0mIel PyHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
quCclie YMEHUH OOBSICHATH M OLIEHUBATDH SIBIICHUS OKPY)KAIOIIETO MHUpA, WCIOJIB3Ysl 3HAHUSA U
OMBIT, TIOJYYEHHBIE MpPH HW3YUYEHUH XHMUHU, TPUMEHATh HMX MpPHU PEHICHHH MpodiieM B
ITIOBCEITHEBHOM KU3HU U TPYAOBOH JEATEIBHOCTH;

— (hopMupoBaHue y 00y4aronMXcsi TyMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUS [ICHHOCTH
XAMUYECKAX 3HAHUH JJIs1 BHIPAOOTKH HKOJIOTHYECKH IEJIECO00PA3HOrO MOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTH B LEIAX COXPAHEHHUS] CBOETO 3J0POBbS M OKPYKAKOLIEH MPUPOIHOU
Cpelbl;

— pa3BUTHE MOTHBALIMU K OOYYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npouIIs U HANIPAaBIEHHOCTH JalIbHEUIIETO 00ydeHHUS.

OO1iee ynCIO YacoB, OTBEACHHBIX JUISI M3YYCHHS XMMHHM Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus, coctanisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Henenio), B 9 kiacce — 68
4acoB (2 yaca B HEJIEIO).



Peanuzanus JTAHHOM [IPOTPaMMBI €CTECTBEHHO-HAYYHOU HaIIPaBJICHHOCTU
NpeaycCMaTpUBaeT HCIIOJIb30BaHUE OO0OPYAOBaHUs, CpeACTB oOydeHUs W Bocnuranus LleHTpa
«Touka poctay.



COJAEP/ KAHUE OBYYEHUA

8 KVIACC

IlepBoHa4Ya/IbHbIE XMMHYECKHE MTOHSITHUS

[Ipenmer xumuun. Ponb XMMUM B KU3HM 4YEJIOBEKAa. XUMHS B CHUCTEME HayK. Tena u
BemecTBa. DuU3MUECKHEe CBOMCTBAa BEIIECTB. ArperarHoe cocrosiHue BemiecTB. lloHsAtue o
MeTOJaxX Mo3HaHus B XUMHUH. YucTeie BemecTBa u cMecu. CriocoObl pa3ienieHus: CMecen.

ATOMBI U MOJEKYNbl. XUMUYECKHE 3JIeMEHThl. CHMBOJBI XUMUYECKUX 3JIEMEHTOB.
IIpocThie 1 cioxHbBIE BellecTBa. ATOMHO-MOJIEKYJISPHOE yUEHHE.

Xumunyeckass (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHUX D3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTEIbHASI MOJIEKYISIpHAS
Macca. MaccoBas 10151 XMMUYECKOI0 3JIEMEHTA B COCJMHEHHH.

KomnnuectBo BemecrBa. Monbs. MonsipHas macca. B3anMoOCBsA3b KOJIMYECTBA, MACChl U
qHcia CTPYKTYPHBIX €IMHUIL BemecTBa. Pacuérel mo opmynaM XUMHUYECKUX COSTMHEHHH.

dusnyueckue M XUMUYECKHUE SBJICHHS. XUMHUYECKas peakius U e€ NpHU3HaKU. 3aKOH
COXpaHEHHsI MAcChl BEIIECTB. XUMHUYECKUE ypaBHeHUs. Kiaccupuranus XUMUYECKUX PEaKIui
(coenuHeHws, pa3lIoKeHUs, 3aMelIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYJOH, MpaBwiaMu paboThl B jaboparopuu U npuéMamu
oOpateHust ¢ 1abOpaTOpHBIM O0OpPYJIOBaHHEM, W3YYCHHE U OINUCAHUE (PUINICCKUX CBOWCTB
00pa3IoB HEOPraHWYECKHUX BEIECTB, HAaOMIOeHNE (PU3HUECKHX (TIIaBIIEHUE BOCKA, TasHUE JIb/Ia,
pacTupaHue caxapa B CTYIKE, KHIIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MIPOKAJIMBAHNE MEJHON MPOBOJIOKH, B3aUMOJICICTBYE MeJa ¢ KUCIOTOM) sABJICHUM, HAOII0eHHE
U ONHCAaHME TPU3HAKOB TMPOTEKAHMS XUMHYECKMX peakiuil (pasiokeHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM Oapus, pasnoxkeHue ruapokcuna menu (1I) mpu
HarpeBaHMWH, B3auMOJeHcTBUE jkene3a ¢ pactBopoM coiu meau (II), m3ydenme croco6GoB
pasfesieHus CMeceil: ¢ IOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHUE, AUCTUILIALNA,
Xxpomatorpadus, IpOBEIEHUE OUYUCTKA IOBAapEHHOM coOJu, HAONIOIEHHE U OINMCaHuE
pE3yJabTaTOB IPOBENEHUS OIBITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacchl, CO3/IaHUE
MOJIeJIe MOJIEKYIT (I1apOCTEP KHEBBIX).

Ba:kHeiilue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — a1eMeHT M IPOCTOE BEILECTBO.
Haxosxnenue kucnopoja B npupoje, pu3nuecKkiue 1 XMMUYECKHE CBOWCTBA (PEaKIIUU TOPEHHUS).
Oxcunpl. Ilpumenenne xkucnopoga. CnocoObl TONydeHHS KHUCIOpoJa B JIabOpaTopuu U
NPOMBIIUIEHHOCTH. KpyroBopoT kucimopoga B mpupoze. O30H — aJulOTpOINHAs MOIUBUKAIHS
KHCJIOPOJa.

TermoBoil 3¢ ¢dexkT XUMHUECKON peaklUuu, TEPMOXMMUYECKHUE YpPaBHEHHUS, HK30- U
SHIOTEPMHUUYECKUE peaKkuMH. TOIIMBO: Yroiab W MeETaH. 3arps3HEHHE BO3AYyXa, YCUJICHHE
MApHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokneHue Bogoposa B MPUPOJE,
¢u3nveckre 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CLIOCOOBI Moy4eHusi. KUCIOThI U COoH.

MouisipHblii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoWcTBa BOAbL. Boxa kak pactBoputenb. PactBopsl. HaceleHHble
HEHaCBILIEHHbIE pacTBOpPbl. PacTBOpMMOCTH BellecTB B BoJe. MaccoBast 10 BEIIECTBAa B
pactBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B MpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOIbI B mpupoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa M OYMCTKA
IIPUPOIHBIX BOJI.

Knaccudukamuss Heopranwdecknx coeauHeHnid. Okcunpl. Kimaccupukanus OKCHIIOB:
coneoOpa3yromiue (OCHOBHBIC, KUCIOTHBIC, aM(OTepHBIC) U HecoeoOpasytome. Homenknarypa
okcu10B. U3NUecKre U XMMHUECKHE CBOMCTBAa OKCUAOB. [loyueHre okcuios.

OcHoBanus. Krnaccuduxanusi ocHOBaHMI: IIETOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmid. @u3nueckne M XUMHYECKHE CBOWCTBAa OCHOBaHMMU. IlomydeHwue
OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinoT. @usnueckue U XuMU4YECKHeE
cBoKcTBa KUCNOT. P akrueHOocTH MeTtaiuioB H. H. bekerosa. Ilomyuenue kucior.

Comu. Homenknarypa coseil. @usznueckue U XUMUYECKUe cBoicTBa coseld. [lomydyenue
COJICH.

I'enernueckas cBsA3b MEXIY KlacCaMHU HEOPTraHUYECKUX COEAMHEHUH.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OTpENIEICHUE COACPKaHUs KHCIOpoJa B BO3AyXe, IMOIydeHHe, cOOupaHue,
pacrno3HaBaHME€ M HM3y4EHUE CBOMCTB KUCIOpOJa, HAOMIOJEHHE B3aUMOJCHCTBMS BEILECTB C
KHUCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHMS U INpEKpallleHusi ropeHus (Iokapa), 03HaKOMJICHHE C
o0Opa3llaMyi OKCHJIOB W OIHMCAaHUE HX CBOMCTB, MOJIydeHHE, COOHMpaHHE, pacllo3HaBaHUWE U
M3y4eHUE CBOMCTB BOJOpojaa (TopeHue), B3aumojeicTtBue Bojopoaa ¢ okcugom menu (II)
(BO3MOXHO HMCIOJIb30BaHUE BUJICOMATEPHAIIOB), HAO0/IeHHE 00pa3ll0B BEIIECTB KOJIMYECTBOM
1 Momb, ucciaenoBaHue OCOOEHHOCTEW pPacTBOPEHUS BELIECTB C Pa3jIMYHON pacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONIPENEIEHHOM MacCOBOM JI0JIEHM pPacTBOPEHHOIO BEILECTBA,
B3aUMOJICHICTBHE BOJBI C METAJJIaMU (HAaTpUeM U KajibllueM) (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEOBAaHNE OOpPa3lOB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIACCOB,
HaOJIro/IeHNe M3MEHEHHMsS OKpPAacKM WHAMKATOPOB B PAcTBOPAX KUCIOT W IIENOYeHd, U3ydeHHe
B3aumojeiictBuss okcuga menu (1) ¢ pactBopomM cepHOM KHMCIOTBI, KHCIOT C METaJUIaMHy,
peakuuii HEWTpalIu3alMM, IIOJY4EHHE HEPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTaljia IPyruM U3 pacTBOpa COJIM, PEIEHUE SKCIIEPUMEHTANIBHBIX 3a1a4 1o TeMe «BaxHelnue
KJIaCChl HEOPraHUUECKUX COEAUHEHUI».

epuoauveckuii 3axkon u Ilepuoanueckasi cucrema xumMudeckux iementos JI. H.
Menpeneea. CTpoenne aToMoOB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTE/IbHbBIEC
peakuuu

[lepBble TOMBITKM KJIACCH(PHUKAINNA XUMHYECKHUX OdlIeMeHTOB. [loHsitHe o rpymmax
CXOJHBIX JIEMEHTOB (ILIE€J0YHBIE U IIEJIOYHO3EMENbHbBIE METAJIbI, TAJIOTE€Hbl, UHEPTHBIE I'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yroT aM(pOTEpPHBIE OKCUIBI U THPOKCH/IBI.

Ilepnognueckuit 3axkoH. Ilepmoguueckas cucrema xumudeckux onementos /[l .
MenpneneeBa. Koporkomepuoanas W umHHONEpuoaHas ¢opmbl llepuoauueckoil cHUCTEMBI
xumuueckux sneMeHtoB J[. M. MenneneeBa. Ilepuonapl u rpynnbl. PU3HYECKUN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IAa U TPYIIBI SJIEMEHTA.

Crpoenue aromoB. CoctaB aromMHbIX suep. WM3otombel. Onextponsl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XMMUYECKUX 37eMeHTOB [leproauueckoil cCUCTEMbI
. W. MenneneeBa. XapakTepUCTHUKAa XUMHUYECKOTO »JJIEMEHTA [0 €ro IMOJIOKEHHID B
ITepnoanueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajnyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIMYECKUX U
HEMETAJJINYECKUX CBOMCTB 10 IpynIaM M Mepuoiam.



3nauenue [lepuoanueckoro 3akoHa u [lepruoauueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npakTtuku. J[. Y. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumunyeckast CBS3b. KoBanenTnas (nomsipHas u HEMoJIIpHas) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKHX 3JIEMEHTOB. MIoHHasI CBS3b.

Crenenp  okucieHusi. OKHCIUTENIbHO--BOCCTAaHOBUTEIbHBIE  peakuuu. lIporecchl
OKHCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuit Ikcnepumenm:

U3y4YeHHE 00pa3lioB BEIIECTB METAJUIOB M HEMETAIOB, B3aUMOJEHCTBUE TI'HAPOKCHIA
LIMHKA C pacTBOPaMU KUCJIOT U ILEJIOYEH, MPOBEJEHUE ONBITOB, WUIFOCTPUPYIOLUIUX IPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH (TOPEHNE, PEAKIINY PA3I0KEHHS, COEAUHEHU ).

Meosrcnpeomemmnnie ceasu

Peanuszanus MeXnpeaMeTHbIX CBSA3€H MPU MU3yYEHUU XMMUU B 8 KJIACCE OCYLIECTBIIAETCS
4yepe3 HCIOJIb30BaHUE KaK OOMMX €CTeCTBEHHO--HAYYHBIX MOHSTHH, TaK W TOHSATHH,
SIBJIIOIMXCSI CHCTEMHBIMH JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmre ecTecTBEHHO--HAYYHBIE TOHSATHS: HAyYHBIM (aKkT, TUNOTE3a, TEOpHUs, 3aKOH,
aHanM3, CHHTE3,  Kiaccu(UKamus,  TEePHOJANYHOCTb,  HAONIOACHWE,  DKCIIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®duznka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIbI,
PaZvOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUI 3apsj, BEIIECTBO, Tel0, 00BEM, arperarHoe
COCTOSIHME BEIIECTBA, a3, (pM3WYECKHe BEIMYMHBI, CIUHHIBI U3MEPEHUs,, KOCMOC, IUIaHETHI,
38351, CoHIIE.

buonorus: porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, rtumpochepa, MUHEpAIbl, TOPHBIC TOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYecKasi peaKusi

Ilepnognueckuit 3axkoH. Ilepmomguueckas cucrema xumudeckux onementos /[l .
MenneneeBa. CrTpoeHHe aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHMUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOMAOB, Kalus, KaJblUsl U UX COECOUHEHHN B COOTBETCTBUM C
II0JIOKEHUEM 2JIEMEHTOB B [lepunoanyeckoil cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJI XMMHYECKOW CBs3U. THUNBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPHUCTAUIMYECKOW PEIIETKM M BUAA XUMHYECKOU
CBSI3H.

Krnaccudukamuss 1 HOMEHKJIaTypa HEOPraHHMYECKUX BEIIEeCTB. XUMHUYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJlaccaM HEOPraHWYECKUX COEAMHEHMH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccugukanust XaMUYeCcKUX peaKifii Mo pa3IuYHbIM MPH3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOIIMX B pPEaKIUU BEIIECTB, IO TEIUIOBOMY 3(PQEKTy, MO H3MEHEHHUIO CTEleHen
OKHUCJIEHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, [0 y4acTHUIO KaTajau3aTopa). JK30- U
SHA0TEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUECKUE YPAaBHEHUSI.

[Tonsitne o ckopoctn xumuueckoil peaknuu. [lonsTHe 00 00paTUMBIX U HEOOPATUMBIX
XUMHMUYECKUX peakuusix. [IoHATHE O TOMOIreHHbIX MU TIeTepOreHHbIX peakuusax. [lonsTue o
karanuze. Ilonstne o xumuueckoM paBHOBecuu. @DaxkTOppl, BIUSIOUIME HA CKOPOCTb
XMUMHMUYECKOHN pEeaKIMH U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSL.



OKHCAUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKLIUM, JJIEKTPOHHBIM OaJaHC OKUCIMTEIbHO-
BOCCTaHOBUTEIbHON peakiuu. CocTaBieHHE YPaBHEHMH OKHMCIUTEIIbHO--BOCCTAaHOBUTEIbHBIX
peaxkiuii ¢ UCIOIb30BaHUEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopust 37EKTPOIUTUYECKON TUCCOLMALUMU. DJIEKTPOJIUTHl M HEUIEKTPOJIUThl. KaTnoHsl,
aHUOHBI. MeXaHH3M [HCCOLMALMK BELIECTB C pPa3IMYHBIMM BHJIAMH XUMHUYECKOM CBS3H.
Crenenp nuccounanuu. CHIbHBIC U CTA0bIE JIEKTPOTUTHI.

Peakiun moHHOrO OOMEHa. YCIIOBHUS MPOTEKAHUS PEAKIMii MOHHOTO OOMEHa, MOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHUM M COJEH B CBETE
MpeJCTaBICHU 00 3JIeKTpoiIuTHYECKON aucconranuy. KauecTBeHHblE peaklMM Ha HWOHBIL.
[TonsiTE O THAPOIN3E COTEN.

Xumuueckuit Ixcnepumenm:

O03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJIOB M HEMeTauioB (rpadura H anmasa), CIOXKHBIX BEHIECTB (XJOpUIa HATPHS),
UCCJIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMHMUYECKON peakuu OT BO3JAEHCTBUSI DPA3IUYHBIX
(baxTOpOB, HCCIIEAOBAHUE SJIEKTPONPOBOJIHOCTH PACTBOPOB BEILIECTB, MpOIecca AUCCOIMAINH
KHUCJIOT, ILEeJIo4Yell M cojeil (BO3MOKHO HCIIOJIb30BAHME BHUAEO MAaTEepUaNIOB), IMPOBEICHHE
OTBITOB, WIIIOCTPUPYIOUIUX MPU3HAKK MPOTEKaHUs peakuuid MOHHOro oOMeHa (oOpa3oBaHUE
ocajJka, BBIZICTICHHE Ta3a, o0Opa3oBaHHWE BOJBI), OIBITOB, HIUTIOCTPUPYIOMINUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peaklui (ropeHHe, peakluu pa3jokKeHUs, COEAMHEHHUS),
pacrno3HaBaHHE€ HEOPraHMYECKMX BELIECTB C IIOMOIBIO KaueCTBEHHBIX pPEaKUMH Ha HOHBI,
pellIeHre FKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTajuibl 1 MX coeJUHEHUSA

OOmast xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC
crerieHn okucieHus. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBAa Ha IpHUMeEpe Xjopa (B3aUMOJEHCTBHE C MeTajulaMd, HEMETalllaMu,
menoyamu).  XnopoBogopod. ConsiHash KUCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. J[eficTBre Xjaopa 1 XJIOPOBOJIOPO/Ia HA OpPraHu3M 4YesloBeKa. BaxxHenmume Xaopuasl
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmast xapakrepucTuka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTpPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne u (U3NYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U Cepbl. AJUIOTPOIHBIE MOJU(HUKALMU KUCIOPOJa M Cepbl. XMMUYECKHE CBONCTBA
cepel. CepoBOJOpOJ, CTpoeHHe, (U3NYECKHe M XUMHUYECKHE CBOicTBa. OKCHIBI CEpbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, (PU3MUECKUE W XMMHUYECKHE CBOWCTBA
(oOmme Kak TpPEACTaBUTENS Kilacca KHUCIOT M CHelu(HUecKhe). XUMHUYECKHE peaKIuH,
JeXKalue B OCHOBE IPOMBIIIJIEHHOIO CHOco0a MOJy4YeHHs cepHOM KucioTel. IIpumeneHue
cepHOii KucinoThl. CONM CEpHOM KUCIIOTHI, KAaUeCTBEHHAs peakius Ha cynb(ar-noH. Haxoxaenue
ceppl M €€ coeauHEeHHH B npupode. XHMMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpesl
COCIMHEHUSIMH Cepbl (KUCIOTHBIE IO0XAW, 3arpsS3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIpeI0TBpAILIEHUSI.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEeHW OKHCICHUS. A30T, pPacOpOCTpaHEHHWE B Npupoxae, Qusmueckue u
XUMUYecKkue cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHAK, €ro GU3NIECKUE U XUMHUECKUE
CBOWCTBA, MOJTyuyeHHEe U npuMeHeHne. Conmm aMMOHUS, X (GU3NIECKUEe U XUMUYECKUE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peaklids Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJIydyeHHeE,
¢u3nveckne W XUMHYECKHE CBOWcTBa (0OmMe Kak TMpEICTaBUTENS Kilacca KUCIOT U
cneun¢puueckue). Vcnonap3oBaHME HUTPATOB W COJEH aMMOHHUS B KayecTBE MHUHEPAIbHBIX



ynoOpeHuii. XuMHYECKOE 3arps3HEHUE OKPYKAIOIICH Cpellbl COSAMHCHUSIMH a30Ta (KUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Dochop, amutoTponHble MoAU(UKAIIIN
dochopa, duznyeckne n xummuueckue cpoiictBa. Oxcun docdopa (V) u pochopHast kKucioTa,
¢u3nveckue W XMMHUYECKHE CBOWCTBa, mosydeHue. Vcmonp3oBanue QochaToB B KauecTBe
MUHEpaAJIbHBIX y100pEHUI.

OObmas xapakrepuctuka s1eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKkTepHbIE CTENICHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPAHEHHE B
npupoe, pusnueckue U XumMuueckue cpoictra. Ancopouus. Kpyrosopot yriieposia B mpupo/e.
Oxcunel yriepoaa, ux Gpu3ndeckue ' XMMHUYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIy4eHUE W MPUMEHEHHEe. DKOJIOTUYEeCKHUe MpoOiIeMbl, CBs3aHHbIE ¢ OKcuaoM yriepoaa (IV),
THIIOTE3a TII00ATBHOTO TMOTEIUICHUS KIMMAaTta, MapHUKOBBIH (G ¢eKT. YToiapHas KUCIoTa U e&
coiiM, X (PU3MYECKHE U XUMHYECKHE CBOWCTBA, IOJydeHUE M NpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-moHbl. Vcmonb3oBaHwe  kapOOHATOB B OBITY, MEAWIUHE,
IIPOMBIIIJIEHHOCTH U CEITbCKOM XO35HCTBE.

[lepBoHavanbHBIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX YIriepoja
(MeraH, 9TaH, OSTWUJICH, AallETWIEH, STaHOJ, IJIMIEPUH, YyKCcycHass Kkuciorta). Ilpuponnsie
HCTOYHUKU YIJIEBOJAOPOJOB (Yrojib, HNPUPOJAHBIM Ta3, HEPTb), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX pOJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTHYECKU BaYKHBIX BEIIECTBAX:
KUpax, OenKax, yrieBoJax — M HX POJU B KU3HU 4YeIOBEKa. MarepuajbHOE €INHCTBO
OpPraHMYECKUX U HEOPTraHUYECKUX COETUHEHUM.

Kpemuuii, ero Qusnyeckue u XUMHYECKHE CBOMCTBA, MOJIY4Y€HHE M IPHUMEHEHUE.
CoenuHenuss kpemHusi B mnpupoje. OOmme mnpeacraBieHuss o0 okcuae kpemuus (IV) u
KpeMHUEBO kucioTe. CUIIMKAThI, UX UCII0JIb30BAHUE B OBITY, B IPOMBILIIIEHHOCTH. BaxkHeliniue
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. [Ipobiembl
0€301aCHOTO HCIIOJIF30BaHMS CTPOUTEIBHBIX MATEPUAIIOB B TIOBCETHEBHON JKU3HU.

Xumuueckuit sIkcnepumenm:

U3y4eHHE 00pa3lioB HEOPraHMYECKUX BELIECTB, CBOIMCTB COJIIHOM KHCJIOTHI, MPOBEIECHUE
KaueCTBEHHBIX PEAKIUN Ha XJIOPUA-UOHBI U HAOMIOJCHUE MPU3HAKOB MX MPOTEKAHMsI, OTbITHI,
oTpakaroye (U3NYECKUe W XUMHUYECKHE CBOICTBA TaJOT€HOB M MX COEAWHEHHH (BO3MOXKHO
UCTOJIb30BAHME BHJCOMATEPUANIOB), O3HAKOMJIEHHE C 00Opasnamu XJIOpPHAOB (TaJIOTCHHIIOB),
O3HaKOMJICHHE ¢ oOpa3namu ceppl M €€ COCOUHEHUSAMH (BO3MOXKHO HCIHOJIB30BAHUE
BHJIEOMATepUaoB), HaOMIOJEHHE Tpollecca OOYIJMBaHMsS — caxapa IOJ  JIEWCTBHEM
KOHLIEHTPUPOBAHHON CEpHOM KUCJIOTHI, U3y4EHHE XMMHUYECKUX CBOMCTB pa30aBIIEHHON cepHOM
KHCJIOTHI, TIPOBE/IEHNE KaueCTBEHHOW peakInH Ha CylIb(aT-uOH M HAOIIOJCHHE MpU3HAKa e&
MPOTEKaHMs, O3HAKOMJICHHE C (PU3MUYECKUMH CBOHCTBaMH a30Ta, (ochopa W MX COCTUHEHUH
(BO3MOXKHO HCITIOJIb30BaHHME BUEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCPOpHBIX yaoOpeHuil,
[OJIyueHUE, coOMpaHue, pacrno3HaBaHUE M U3YyUYEHUE CBOICTB aMMHaka, IPOBEICHHE
Ka4eCTBEHHBIX pEaKUWid Ha HOH aMMOHHMA M (ocdar-nOH W H3Y4YeHHE MPHU3HAKOB UX
IIPOTEKAHUS, B3aUMOJECHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOKHO
UCIO0JIb30BAHNE BUJEOMATEPUAIIOB), M3YyYEHHE MOJIENEeH KPUCTANIMYECKUX PELIETOK anmMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TMPOIECCOM aacopOIMu PAacTBOPEHHBIX BEIICCTB
aKTUBUPOBAHHBIM YITIEM U YCTPOICTBOM MPOTHBOra3a, NOJydeHHe, COOMpaHue, paclio3HaBaHUE
U U3yYEHHUE CBOICTB YIJIEKUCIIOrO ra3a, IpOBEICHHME KAUECTBEHHBIX peakUuil Ha KapOoHAaT U
CIWJIMKAT-HOHBl W HW3Y4YE€HUE IIPU3HAKOB MX IPOTEKAHMS, O3HAKOMJIEHME C IPOIYKIHEH
CHWJIMKAaTHOM NMPOMBILIICHHOCTH, PELICHUE JKCIIEPUMEHTANBHBIX 3a7ad 10 Teme «Baxuenmme
HEMETAJIJIbl U UX COETUHEHUS.



MeTtanjibl M UX COeIMHEHHUS

OOmiasi xapakTepuCTHKa XUMHUYECKUX 3JIEMEHTOB — METaVIOB Ha OCHOBaHUM MX
noJjioxkeHud B I[lepuoanueckoi cucreMe xumuyeckux snemeHToB . 1. MenaeneeBa u CTpoeHuUs
atoMoB. CTpoeHue MeraioB. MeTalMueckas CBA3b M METAIMYECKAs KpUCTAJIIMYEcKas
pemérka. OJIEKTPOXUMHYECKUH psii HanpsbKeHUH MeTasioB. Pui3nyeckue M XUMHYECKHE
cBoiicTBa MeTayutoB. OOmIHE CriocoObl MOMydeHHs MeTauioB. [IoHSATHE 0 KOPPO3UH METAJUIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CriiaBsl (CTallb, YyT'yH, JIOPATIOMUHUM, OpOH3a) U
UX IPUMEHEHUE B OBITY U IPOMBIILIJICHHOCTH.

[Ilerouynble METAIIBL: TTOJIOkKEHUE B [lepuoanueckon cucteMe XMMUYECKUX IEMEHTOB [l
N. MeHnneneeBa, CTpOCHHE MX aTOMOB, HaXOXICHUE B Npupoje. OuU3NUecKrue U XUMHUYECKHE
CBOICTBa (Ha nmpuMmepe HaTpus U Kanus). OKCUAbI U THAPOKCUABI HaTpud U Kanud. [Ipumenenue
LIEJI0YHBIX METAJUIOB U UX COCIMHEHUI.

[IleroyHO3eMeENbHBIE METAUIBl MarHui M KajubLui: MojoxeHue B Ilepuogumueckoin
cucrteMe xuMmuueckux anemeHToB . M. MenpaeneeBa, cTpoeHME MX aTOMOB, HAXOXKICHHE B
npupoae. OU3NYECKUE U XMMHUYECKUE CBOMCTBA MarHus W Kalblus. BaxkHelinne coelrHEHUs
KaJbpLus (OKCHUJI, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHHUSI.

AmoMuHMI: ToJIoKeHUE B Ilepuonnueckoil cucrteMe XMMHUYECKUX 3ieMeHToB [[. .
MenpeneeBa, CTpOCHHE aTOMa, HaxOoXJeHue B npupoie. Pusndyeckue U XMMUYECKHE CBOMCTBA
amoMuHMS. AM(OTEpHbIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHUSL.

Keneso: mnonoxenune B Ilepuomnueckoi cucrteme XuMuueckux siaemeHToB [[. U
MenneneeBa, CTpOCHHE aToOMa, HaxOoXKJeHue B npupoie. PHU3ndyecKkue U XMMUYECKHE CBOMCTBA
xeneza. Okeupnpl, ruapokcuspl U conu kenesa (II) m xenmeza (III), ux cocras, cBoiicTBa u
IIOJTy4ECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMi METAUIOB W CIUIABOB, HMX (U3WYECKUMHU CBOMCTBAMH,
U3Y4YEHUE pE3yJIbTAaTOB KOPPO3UU METAJIOB (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPUAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBHS OKCH/IA KAJIbLIUA U HATPHsI C BOJOW (BO3MOXHO HMCIIOJIb30BaHHE
BUJIEOMATEpUAJIOB), HUCCIIEJOBAaHME CBOMCTB >KECTKON BOJBI, MpOIlECCAa TOPEHHUS XKeje3a B
KHCTIOpo/e€  (BO3MOXHO  MCIIOJIb30BaHME  BUAEOMATEPUATIOB), IPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKLMi Ha MOHBI: MAarHus, KalblMs, aJlOMUHUS, [IUHKA, xene3a (1I) u sxenesa
(III), menu (II), HabmaromeHue U ONMHMCAHUE TPOLIECCOB OKPALIMBAHUS TUIAMEHH MOHAMM HATpHS,
KaJusl U KaJblus (BO3MOXHO MCIIOJIb30BaHHE BHIEOMATEPUANIOB), UCCIIEOBAaHUE aM(POTEPHBIX
CBOMCTB I'MJIPOKCH/IA aJJIOMUHUS U THAPOKCUIA [IUHKA, PEILIEHNE SKCIIEPUMEHTAIBHBIX 33]a4 110
TeMe «BakHele MeTallIbl U UX COCIUHEHUS.

Xumus 1 oOKpy:Kawumas cpeaa

BemectBa n mMarepuainsl B IIOBCEIHEBHON JKU3HU YeJIOBEKAa. be3omacHOe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObiTy. llepBas momMoImp Npu XUMHYECKHUX OXKOTax M
OTPABJICHUSIX.

XHUMHYECKOE 3arpsi3HEHUE OKPYKarollel cpeabl (MpeaenabHas JoMycTUMasi KOHIEHTpalus
Bemiects, nanee — [1IK). Ponbs XuMuu B pelieHnn SKOJIOTHYECKHUX MPOOIeM.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3LoB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJIJIOB, [IOJIUMEPHBIE MAaTEPUAIIbI).

Mesrcnpeomemmnnie ceasu

Peanuszanus MeXnpeaMETHBIX CBSA3EH MPU U3YyYEHUH XUMUU B 9 Kilacce OCYILLECTBISETCS
4yepe3 HUCIOJb30BaHME KaK OOIMIMX ECTeCTBEHHO-HAYYHBIX TIOHATHH, TaK H TOHSATHIA,
SBJIIOILMXCSI CHCTEMHBIMHM JUIsSl OTAEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.



OOmme ecTecTBEHHO-HAyYHBIC TOHSATHS: HAYYHBIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHam3, CUHTE3, KJIacCH(UKAIuS, MEPUOIUYHOCTb, HaOJIIoIcHME, JKCIIEPUMEHT,
MOJICTTUPOBAaHUE, U3MEPEHUE, MO/JIEITb, SIBICHUE, MAPHUKOBBIN 3(D(HEKT, TEXHOIOTHS, MaTepHUaIbI.

@dusuKa: Marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIUJ, H30TOIbI,
PaanOaKTUBHOCTD, MOJICKYJIA, BHGKTPI/I‘ICCKI/Iﬁ 3apsan, IMPOBOJHUKH, MMOJIYIIpOBOAHUKMH,
JMDIICKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE BEILICCTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPHCTAUIMYECKAs pEMIETKa, CIUIaBbl, (U3NYCCKUE BEIUYHHBI,
CIMHUIIBI K3MEPEHHS, KOCMHUYECKOE TIPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJIHIIC.

buosorus: dorocunTtes, apixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEpAIbHBIC yI00pEHUS,
MUKPOSJICMCHTEI, MAKPO3JICMCHTDI, TMTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpAIbl, TOPHBIC TOPOJBI, IOJC3HBIC
HCKOITaCMBbIC, TOIIJIMBO, BOAHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHHUS TPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCS B X0JIe 00yUEHHUsI XUMUHU B €IUHCTBE yU€OHON U BOCIIUTATENBbHON AESATEILHOCTHU B
COOTBETCTBUU C  TPAJULUUOHHBIMU  POCCUHCKHMU  COLMOKYJIBTYPHBIMM M  JYXOBHO-
HPAaBCTBEHHBIMU LICHHOCTSIMH, MPUHATHIMU B OOIIECTBE IPaBWJIAaMU M HOPMaM{ IOBEIEHUS U
CIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHSI U COLIMATIN3ALUMU 00Yy4arOIINXCsl.

JIMYHOCTHBIE PE3YNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOLIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW NO3UTHBHBIX LIEHHOCTHBIX OPHUEHTAlMl M pacIIMpEeHHE ONbITA AEATEIbHOCTU Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOT0 BOCTINTAHMSA:

LIEHHOCTHOTO OTHOUIEHMSI K OT€YECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U HAYUHOMY
HACJIEINI0, TIOHMMAHMS 3HAYCHUs XWMHUYECKOW HAyKd B KHU3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(POpPMAIMENH O MEPENOBbIX JOCTHXKEHUSIX U OTKPBITHSIX
MHUPOBOM M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 ycTpoiicTBe
MUpa 1 00I1EeCTBa;

2) rpa’KIaHCKOT0 BOCIIUTAHUS:

MIPEJICTABICHUS] O COLMAIbHBIX HOPMAax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTUBE, KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B 00IIeCTBEHHO TI0JIE3HOM,
yueOHO-HUCCIEeI0BAaTENIbCKOM, TBOPUECKONM M JPYrMX BHAAX JIEATEIBHOCTH, TIOTOBHOCTU K
pa3zHo00pa3HOM COBMECTHOM AESITEIbHOCTH IPU BBINOJTHEHUH Y4eOHBIX, [I03HABATENbHBIX 3a/a4,
BBINIOJIHEHUM XUMHUYECKHX 3KCIIEPUMEHTOB, CO3AAHUU YUYEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOTIOHMMAHUIO U B3aUMOIIOMOINM B TIPOLIECCEe ATON y4eOHOW IesTeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJIEHUE M IOCTYINKH CBOMX TOBApHILEH C MO3ULIHMHM HPABCTBEHHBIX U
IIPaBOBBIX HOPM € YYETOM OCO3HAHHUS MOCIIECTBUM MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHMSA:

MHPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELUIECTBE U  XUMHYECKON  peaKuuH,
COOTBETCTBYIOLLIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJISIOLUIME OCHOBY s
NMOHMMAHMUS  CYIIHOCTH HAayyHOW KapTHHBI MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPO/bI, B3AUMOCBA3SIX YEIOBEKa C NMPUPOJHON Cpeloi, O pou
XUMMHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATENIbHbIE MOTHUBBI, HaIlpaBJICHHbIE Ha IIOJIyYEHHE HOBBIX 3HAHHUM 10 XUMUH,
HEOOXOJUMBIE Ui OOBSCHEHHsS HAON0OJaeMbIX MPOLECCOB W SBJICHHUH, IO3HABATEIBHOM,
MH(GOPMALIMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIBHOM paboTHI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JMTEpPaTypOd, JOCTYNHBIMU TEXHMUYECKUMHU CpPEACTBAMHU
MH(POPMAIMOHHBIX TEXHOJIOTHiA;

MHTEpEC K OOYyYeHHMIO M TO3HAHUIO, JIO003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MIPOCKTHON M HMCCIENOBATENBCKON NEATETLHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTU M YPOBHs 00y4eHHS B JabHEHIIEM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 37I0POBBIM 00pa3 >KW3HU, OCO3HAHWE MOCIEICTBUH M HENPHUSITHE BPEIHBIX
NpUBBIYEK (YMOTPEONICHUsS] aJKOTOJIs, HApKOTHKOB, KYpEHHs), HEOOXOIUMOCTH COOIIONCHHS



mpaBwI OE30MacHOCTH TMPH OOpAIEHUH C XHUMHYECKHMH BEIIECTBAMU B OBITY U peallbHOU
KU3HHU;

5) TpyA0BOr0 BOCIMTAHMS:

HMHTEPEC K MPAKTUICCKOMY M3YUEHUIO MPOGECCHI U TPY/Aa Pa3InIHOrO POja, YBAXKCHHE K
TPpyLy W pe3yidbTaraM TPYIOBOM JEATENHHOCTH, B TOM UYHCJIE Ha OCHOBE NPUMEHEHUS
MpEAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIH BBIOOP WHIWUBUIYATBHOW TPACKTOPUU
MPOJIOJDKEHHUST 00pa3oBaHMsl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycreurHoi NmpogecCHOHANBHON AEATENFHOCTH U
Pa3BUTHUSI HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIJalITUPOBATHLCS B TPOJECCUOHATIBHOM Cpe/ie;

6) ’K0JI0TrHYECKOr0 BOCIIUTAHUS:

AKOJIOTUYECKH 11e7IecO00pa3HOe OTHOIICHUE K MPUPOAE KaK MCTOUYHMKY KU3HHU HA 3eMIle,
OCHOBE €€ CYIIeCTBOBAHWS, MOHUMAaHUE IIEHHOCTH 3J0POBOTO M 0e30mMacHOro oOpa3za >KH3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (M3MUECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUS NTpaBUi OE€30MacCHOTO MOBEACHUS NPU paboTe ¢ BELIECTBAMU,
a TaKXKe B CUTYaLUSIX, YTPOKAIOLIUX 3JJ0POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH TPUMEHSTh 3HAHMS, TOJIydaeMble MPU M3YYCHHH XUMUHU, IS pEHICHUs
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOil, JJIsl MOBBIIIECHUS YPOBHS 3KOJOTMYECKOM
KYJIBTYPBI, OCO3HAHHUS TJIOOATLHOTO XapaKTepa YKOJIOTHUECKUX MPOOJIeM U MyTel UX pEelICHUS
MOCPEJCTBOM METOJIOB XHMMUH, IKOJOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B
ITI0O3HABATEJIbHOW, KOMMYHUKATUBHON M COLMAIIBHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeIMETHBIX PE3YJIbTaTOB BBIICISIFOT 3HAYMMBIE TSI (pOpMUpOBaHUS
MHUPOBO33pEHHUs OOIICHAYYHBIC MOHATHUS (3aKOH, TECOPHs, MPUHITUI, THUNOTE3a, (aKT, CHCTEMA,
MPOIIeCC, SKCIEPUMEHT U JPYToe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
peaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATHX MPEAMETOB POPMUPOBATEH MIPEICTABICHUE O
[[EJIOCTHOW HAyYHOW KapTUHE MHpPA, U YHUBEpCAIbHBIC ydeOHBIC NEHCTBUS (ITO3HABATEIHHBIC,
KOMMYHUKATUBHBIE, PETyIATHUBHBIC), KOTOpbIe 00ecrneunBaroT (GOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYILIECTBJICHUIO YIEOHOU EeATeIbHOCTH.

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE YUeOHbIE eiCTBUS

ba3oBble joruyeckue a1ecTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHMI:
pacKpbhIBaTb CMBICT XUMHUYECKHX TOHSTHH (BBIACIATH HMX XapaKTepHbIE MPU3HAKH,
YCTaHaBJIUBATh B3aMMOCBS3b C JIPYTUMHU MOHSTUSIMH), UCTIOJIB30BATh MOHATHS JJIs1 OOBSICHEHUS
OTNENBbHBIX ()AaKTOB W SIBJICHUW, BBIOMPATh OCHOBAHHUS W KPUTCPUU IS KIIACCU(DUKAIIUN
XUMUYECKUX BEIIECTB M XMMUYECKUX PEaKIIMi, YCTaHABIMBATH IPUUMHHO-CIIEJCTBEHHBIE CBSI3U
MEXy 00BEKTaMH U3YUYEHUsI, CTPOUTH JJIOTUYECKUE PACCYXKICHUS (MHAYKTUBHBIC, IeTyKTUBHEIE,
10 aHAJIOTUH), JIeJaTh BBIBOIbI U 3aKIIIOUCHUS;

yMEHHE TPUMEHSTH B IMPOIECCE MO3HAHUS MOHATHS (MPEIMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIETH, HCIIOJB3yeMble B XHMHH, MPEOOpPa30BBIBATH MIHPOKO
MPUMEHSEMbIE B XMUMHUHM MOJEIIbHbIC MPEICTABICHUS — XUMUYECKUM 3HAK (CUMBOJI AJIEMEHTA),
XUMHUYecKass ¢GopMyaa W YpaBHCHHE XHMHUYECKOW pEakIuu — TMPU PEIICHUU Y4eOHO-
MO3HABATENBHBIX 33Jla4, C Y4YE€TOM OTHUX MOJENbHBIX MPEJICTAaBICHUN BBISBIATh U
XapaKTepPU30BaTh CYIICCTBCHHBIC MPHU3HAKA HM3yIaeMBIX OOBEKTOB — XMMHYECKHUX BEIICCTB U
XUMHYECKUX PEaKIU, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, NMPHYNHHO-CICACTBCHHBIC CBS3H U
MIPOTUBOPEUHS B U3y4aeMBbIX MPOIECCaX U SABJICHUSIX.

Ba3oBble ncciienoBare/ibCKue A1eiCTBUA:



YMEHHE HCIOJIb30BaTh MOCTaBJIECHHbIE BONPOCHl B KAYECTBE MHCTPYMEHTA INO3HAHUS, a
TaKkKe B KauyeCTBE OCHOBBI JUIS (POPMHPOBAHHS THUIIOTE3Bl IO MPOBEPKE IPABUIBHOCTH
BBICKa3bIBAEMBIX CYXJIECHUN;

IIpUOOpETEHUE OMbITAa MO IJIAHUPOBAHUIO, OPraHMU3allMM U MPOBEICHUIO YYEHHUYECKHX
AKCIEPUMEHTOB, YMEHUE HA0II0/1aTh 32 XOJ0M MpoIlecca, CAaMOCTOSTENBHO TPOrHO3UPOBATh €T0
pe3ynbTaT, (GOpMyIUpPOBaTh OOOOIICHHS M BBIBOJBI IO PE3yIbTaTaM MPOBEASHHOTO OIIBITA,
UCCJIEIOBAHUS, COCTABIISATh OTUET O MPOJEIaHHOU padoTe.

Pa6ora ¢ undpopmanmeii:

yYMEHHUE BBIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PA3TUIHBIX BUIOB
1 (OpM TNIpeCTaBICHHS, TOTYIaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XMUMHMUYECKOTO COJIEpP)KaHUs, CIpaBOYHBbIE MOcOOMs, pecypchl VHTepHeTa), KpUTHUYECKU
OILICHUBATh MIPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE IPUMEHSATh Pa3IMYHbIE METO/Ibl U 3aIIPOChl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOUINX JIAHHBIX, HEOOXOIMMBIX JUIS BBITIOJTHEHUS YI€OHBIX U TIO3HABATEIIbHBIX 33124
OTIpeNeNIEHHOTO THUMa, MPUOOpPETeHHE OmbITa B OOJACTH HCIOJIB30BaHUS HH(POPMALHMOHHO-
KOMMYHHMKATHBHBIX TEXHOJOTHUH, OBJIaJICHUE KYJIbTYpPOH aKTUBHOTO MCIOJb30BaHUS Pa3INYHbIX
MOWCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY IpenCTaBICHUS
uHpOpMAMM W WLIIOCTPHPOBATH peIIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu Gpopmamu rpaduku U BX KOMOMHALIUSMH;

YMEHHME HCIOJb30BaTh W aHAJIM3UPOBaTh B Ipollecce Y4eOHOH M HCCIeN0BaTEeNbCKON
JESITENbHOCTH UH(POPMALIMIO O BIUSHUU POMBILIUIEHHOCTH, CEIbCKOTO X035HUCTBA U TPaHCIOPTa
Ha COCTOSIHHE OKPY)Karollel MPUPOJHON CPEebl.

KomMmyHukaTnBHbBIE YHUBepcaibHbIe y4eOHbIe 1elCTBUA:

YMEHMs 3aJaBaTh BOIPOCH (B XOJe Auagora M (WiIM) JAUCKYCCHM) IO CYILECTBY
oOcyxnaeMol Tembl, (OPMYIUPOBATH CBOM TPEIIOKEHUS OTHOCHUTEIBHO BBITIOJHEHHS
MPEeUI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATh MOJIyUEHHBIE PE3YJbTaThl 103HABATEIBHON JESITENIbHOCTH B YCTHBIX
U THUCBbMEHHBIX TEKCTax; JeiaTh IPE3EHTALI0 pPE3yIbTaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIIEPUMEHTa (JTa0OpaTOPHOTO OTBITA, JTAOOPATOPHON pabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEILIECTB, YUeOHOTO MPOCKTA);

YMEHHUSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOMW MO3HABATEIbHON U
MCCIIEIOBATENILCKOM AEATEIBHOCTH TPH PEIICHHH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE ydyéra
oOImMX WHTEPECOB M COTIACOBAHMSA TMO3MIMH (0O0CYKIeHHS, OOMEH MHEHHUSMH, «MO3TOBBIE
LITYPMBI», KOOPJMHALIMSI COBMECTHBIX JAEUCTBUM, ONpENEICHHE KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJTHEHHOU pabOTHI U Ipyrue).

PeryasitTuBHble yHHBepcaJibHbIEe Y4eOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITENIBHO ONPENENSITh LEeIU ACATEIbHOCTH, IIIaHUPOBaTh, OCYIIECTBIATS,
KOHTPOJIUPOBATh M TPU HEOOXOJAWMOCTH KOPPEKTHPOBATh CBOIO JIESTENBHOCTh, BBIOMpPATH
HanOosee H(deKkTuBHBIE CMOCOOBI pemieHHs YUeOHBIX W MO3HABaTEJbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh IPEUIOKEHHBIN AJITOPUTM ACUCTBUN IIPU
BBIMIOJIHEHUH 33JaHUN ¢ y4€TOM TMOJIy4eHHS HOBBIX 3HAHUH 00 H3ydaeMmblX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBAThb COOTBETCTBUE IOJYyUEHHOI'O pe3yibTaTa 3asiBICHHON LEINH,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/laraéMble B yCIOBUY 3aaHUM.

NPEIAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHIO O00S3aTEIBHOTO COACPIKaHUS,
YCTaHOBIICHHOTO JaHHOW enepalibHON pabodeil mporpaMMoil, BBIICISIOT: OCBOCHHBIC



oOyJaromuMHCsT Hay4HbIEe 3HAaHUS, yMEHHs W CHOCOOBI JEWCTBHU, crenupuveckue yis
npeaMeTHON obnactu «XUMHSA», BUIBl AEATEIbHOCTU IO IOJTYYEHHIO HOBOTO 3HAHHUSA, €ro

MHTEpIIpETalMK, TPE0OPa30BaHUIO U IPUMEHEHHIO B Pa3IMYHbIX YI4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOyuenust B 8 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTH Y OOyUaIOUIUXCA YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHUN: aTOM, MOJIEKYJIa, XUMUYECKUI
JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMeCh (OJHOpPOJHAs U
HEOJ/IHOPOJHAs), BaJEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsSpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJs XUMHUYECKOIO
JJIEMEHTAa B COEAMHEHHMM, MOJISIPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHUIIATEIBHOCTD, CTENIEHh OKUCIICHUS, XUMUYECKAsl PEaKIusl, KITacCUPHKAIIHS
peaxkuuii: peakiuu COeANHEHNUs, peaKuu Pa3okKeHUs, peaKluy 3aMeIleHUs], peaKuu
oOMeHa, 9K30- ¥ SHJOTEPMUYECKHE PEAKIINH, TETUIOBOM APQEKT peakiu, sapo aToMa,
SIIEKTPOHHBIA CIIOW aToma, aTOMHas OpOMTalb, pPaguyC aroMma, XUMHUYECKas CBS3b,
MOJISIpHAasl M HEMOJIApHAsi KOBAJIECHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KaTHOH, aHMOH,
pacTBoOp, MaccoBas J0Js BellecTBa (MPOLIEHTHAs KOHLEHTpaIUs) B pacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMYECKUX TMOHATUH M NPUMEHSTH 3TH
MOHSTHS IIPU ONMCAHUU BEILECTB U UX IPEBPAICHUN;

WCTOJb30BaTh XUMHUYECKYIO CHMBOJHUKY JJIsI COCTaBlIeHHS (OpMynT BeHIecTB U
YpaBHEHUN XUMHYECKUX PEAKIINI;

ONpEEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHbBIX COEIMHEHUSX, MPUHAIIEKHOCTh BELIECTB K
OTpeneNiéHHOMY KJIacCy COEOUHEHWH 1o (opMynaMm, BHJ XUMHUYECKOH CBS3H
(xoBaJIeHTHasl U MOHHAs) B HEOPraHMYECKUX COEAUHEHMUSIX;

packpsiBaTh cmbica llepuoanueckoro 3axona [[. M. MenneneeBa: 1€eMOHCTPUPOBAThH
[IOHUMAaHHE IEPUOJIMYECKON 3aBUCUMOCTU CBONCTB XMMUYECKUX 3JIEMEHTOB OT MX
nosnoxkeHuss B llepuoanueckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHMsI, 3aKOHAa ABOTaJIpo;
ONMCBHIBATh M XapakTepu3oBaTh TabnuuHylo ¢opmy Illepromuueckoil cucCTeMBI
XMUMHMUYECKUX 3JIEMEHTOB: pPa3jMyaTh IMOHATHS «IJIaBHas moArpynna (A-rpynmna)» u
«mobounass moarpynmna (b-rpymma)», maneie u OOJNbIIME TMEPHOABI, COOTHOCUTH
0003HaueHHs, KOTOphIe UMetoTCs B Tabiuie «llepuomuyaeckas cucteMa XUMHUYECKUX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTHUKAMM CTPOEHUS aTOMOB
XMUMHMUYECKUX DJJIEMEHTOB (COCTaB M 3apsia sapa, o0Illee YHuCIO DIIEKTPOHOB U
pacnpeiesieHue UX 10 3JIEKTPOHHBIM CII0SM);

KJIacCu(UIIMPOBATh XMMHUYECKHE JIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XUMHUCCKUE
peakuuu (10 YKMCIYy M COCTaBY Y4YacTBYIOIIMX B PEAKIMM BEUIECTB, MO TEIJIOBOMY
dbdekry);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3THYHBIX
KJIacCOB,  IOATBEp)KJAas  ONMCAHHWE MPUMEpPAMHU  MOJIEKYISIPHBIX  ypaBHEHUI
COOTBETCTBYIOLIUX XUMHUECKUX PEAKIINIA;

IIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBHMCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALLICHUN B Pa3JIMUHBIX YCIOBUSIX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JOJTI0 XUMUYECKOTO AJIEMEHTa 10 (hOopMysie COSAUHEHHI, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, NPOBOAUTH PACUYETHI 10 YPABHEHUIO XMMUYECKOHN PEAKIUU;



MPUMEHITh OCHOBHBIE ONEPALMU MBICIUTEIbHON NEATENbHOCTH — AHAJIW3 U CHHTE3,
CpaBHEHHE, 000OLIEHNE, CUCTEMATU3AINIO, KJIACCU(UKALINIO, BBISIBICHUE MPUYMHHO-
-CJICJICTBEHHBIX CBA3€H — JUIs U3YYEHHsI CBOWCTB BEIIECTB U XMMHUYECKUX PEAKIUH,
€CTeCTBEHHO-HAyYHbIE ~ METOAbl  TO3HAaHUS  —  HaONIoeHWe,  H3MEpEeHHE,
MOJEIUPOBAaHUE, SKCIIEPUMEHT (PeasIbHbIM U MBICJICHHBIN);

ClIeIOBaTh IMpaBWIaM IOJb30BAaHUS XMMHUYECKOHM TMOCYIoM U  1a00paTOpHBIM
00OpyZIOBaHUEM, a TaKKe MpaBWIIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIIOJIHEHUIO J1a0OPATOPHBIX XUMUYECKUX OMBITOB M0 MOJYyYEHHUIO
U CcOOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJA U KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € OMPEAECIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BEILECTBA, MIAHUPOBAThH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEH U
KHCJIOT C IOMOIIIbIO MHIUKATOPOB (JIAKMYC, (peHOI(PTAICHH, METUIOPAHXK U APYTHE).

K xonmy oOyuenust B 9 kijacce mpeIMETHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0OyUAIOIIUXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IMOHATUH: XUMHUYECKUHA DJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, [TPOCTOE BEILIECTBO, CJIOKHOE BEILIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATEIBbHOCTh, CTENEHb OKHUCIIECHUS, XMUMHYECKas peaklus, XUMHYECKas
CBSI3b, TEIUIOBOW AP PEKT peakluuu, MOJIb, MOJSIPHBIA 00BEM, pacTBOp, IEKTPOIIUTH,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAINS, PEaKIUH HOHHOTO OOMEeHa,
KaTaJln3aTop, XWMHUYECKOEe paBHOBECHE, OOpaTUMble W HeoOpaTUMbIE pEaKIuHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAaHOBUTEIID,
OKHCIICHHE M BOCCTAaHOBJICHHE, aJUIOTPONHs, aM(pOTEpHOCTh, XUMHUYECKasi CBS3b
(KoBajleHTHasi, MOHHAs, MeETaJuIMYecKas), KpUCTAJUIMUECKas pelETKa, KOpPpO3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM peakluu, MpeleiabHO JOIyCTHUMast
koHuentpauus [IJIK BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKMX IMOHSATUH W IPUMEHATH 3TU
MOHSTHS IIPU ONMCAHUU BEILECTB U UX IPEBPAICHUN;

UCTOJb30BaTh XUMHUYECKYIO CHMBOJHUKY JJIsI COCTaBlIeHHS (OpMyn BeEHIeCTB U
YpPaBHEHUN XUMHYECKUX PEAKLIUI;

ONpEENATh BaJCHTHOCTh M CTENEHb OKHUCJIEHUS XMMMUYECKHUX DJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOIO COCTaBa, IMPUHAIIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaCCy COCAMHEHUU 1o (GopMysaM, BUI XUMUYCCKOW CBs3U (KOBAJICHTHAs, MOHHAS,
METaJllJIn4yecKasl) B HEOPraHWYECKUX COEAMHEHUSX, 3apsd]l HMOHA IO XUMHYECKOH
¢dbopmyre, xapakTep cpelbl B BOIAHBIX PAacTBOpPax HEOPraHWYECKUX COCTMHEHUH, THII
KPUCTAJUIMYECKON PEeIIETKA KOHKPETHOTO BEILIECTBA;

packpsiBaTh cmbich Ilepuoandeckoro 3akona /. . MenneneeBa u 1€MOHCTPUPOBATh
€ro TIOHMMAaHHe: OTHCHIBATh U XapaKTepH30BaTh TabamuHyo Gopmy Ilepuomunaeckoit
CUCTEMbl XMMMUYECKHUX 3JIEMEHTOB: pa3iuyarh IOHATUS «r1aBHas noArpymnmna (A-
rpynmna)» u «mobouynas mnoxarpynna (b-rpymma)», maneie W OoJyibIIME TEPUOJIBI,
COOTHOCHTh 0003HAueHMsI, KOTOpbIE HMEIOTCA B MEPUOANYECKON Tabmuue, C
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsj Aapa, o0lee YUCIIO IEKTPOHOB U PAaCHpPEIEIEHUE UX MO0 MIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB DJJIEMEHTOB U UX
COEIMHEHUI B IpeJesiax MaJblX NEPUOJOB U TJIaBHBIX HMOATPYII C YYETOM CTPOCHUS
UX aTOMOB;



KJIacCU(UIIMPOBATh XMMHUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMUYECKHE
peakuuu (110 YHMCIY M COCTaBy y4YacTBYIOLIMX B PEAKIMH BEUIECTB, IO TEIIOBOMY
3P QeKTy, M0 UIMEHEHHUIO CTETICHEH OKUCICHHSI XUMUYECKUX SIIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOMMEe W CcrHenuUIeCKue XUMHUYECKHE CBOMCTBA
MIPOCTBIX U CJIOKHBIX BEILIECTB, MOATBEPXKAAs OMKUCAHUE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIMIA;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUUECKON AUCCOUMALMNMN KUCIIOT, IIEJIOYEH U COJIEH,
[IOJIHbIE U COKpPALIEHHBIE YPaBHEHUS peakLUii MOHHOrO 0OOMEHa, YpaBHEHHUS peakiuii,
MOATBEPXKIAIOLINX CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXKAY BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHUCIIHUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEaKIINii;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHUCHUMOCTH OT UX CTPOEHHS, BO3ZMOXKHOCTH
MIPOTEKAHUS XMMHUYECKUX MPEBPAILEHUN B PA3INYHBIX YCIOBHUSIX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO
JOJTF0 XUMUYECKOTO AIIEMEHTa 10 (hopMysie COSANHEHHSI, MAaCCOBYIO JIOJIIO BEUIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 0 YPAaBHEHUIO XUMUYECKOH peaKlny;

coONMoIaTh MpaBHWja IOJIb30BAHHMS XMUMHYECKOH TOCyHoH ©  J1abopaTOpHBIM
0o0OpyZIOBaHHEM, a TaKXe TNpaBWiIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKLHUSMU TI0 BBITIOJHEHHIO JTa0OPATOPHBIX XMMHUYECKHX OTBITOB TI0 TOTYYSHHIO
1 coOMpaHUIO ra3000pa3HbIX BEIECTB (aMMHMaKa U YTIIEKUCIIOro ra3a);

IIPOBOJUTH PEAKIMH, TMOATBEPKIAIOIINE KAaUECTBEHHBIN COCTAaB Pa3IMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOpUA-, OpoMuia-, MOauna-, KapOoHat-, docdar-,
CHJIUKAT-, Cylab(ar-, TUAPOKCHA-UOHBI, KATHOHBI aMMOHHS W HOHBI H3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX pACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
IIPUMEHSITh OCHOBHBIE ONEPALMU MBICIUTEIbHON NEATENbHOCTH — AQHAJIW3 U CHHTE3,
CpaBHEHHE, 0000IeHNEe, CHCTEMATU3AlUI0, BBIIBICHUE NPUUYMHHO-CIEACTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHX PEAKIUN, €CTECTBEHHO-
Hay4YHblE METOJIbl TO3HAaHWS — HaOJIOJEHWEe, W3MEpPEeHUEe, MOJICIIMPOBAHHE,
9KCHEPUMEHT (pEajbHbIil U MBICICHHBIN).
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 17151 VYYUEHUKA

» Xumus, 8 xitacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A., AKITMOHEpHOE
obmectBo «M3marenscTBo «IIpocBernienne»

» Xumus, 9 knacc/ I'adbpuensia O.C., OctpoymoB U.T'., Cnagkos C.A., AKnHoOHEpHOE
obmectBo «M3marensctBo «lIpocBerenne»

METOAUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJA

1.I'abpuensn O. C., SAmykoBa A. B. Terpaap a5 1a60paTOPHBIX OMBITOB M MPAKTHYECKUX
pa6ort. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 knace». M.: lpoda, 2022.

2. I'abpuensn, O. C. Meronuueckoe nocobue k yueouuky O. C. 'abpuensna «Xumus». 8
knacc / O. C. IN'abpuensa. — M. : Ipoda, 2021. — 109.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueonuky O. C. I'abpuensna «Xumus». 9
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 108.

4. Xumust. 8 ki1.: KonTpospHble 1 mpoBepouHble padboThl k yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: [Ipoda, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETU
UHTEPHET

https://educont.ru/?utm_source=eljur

http://him.1september.ru Equnas xomtexmus LIOP: [IpenmeTHast Kommekus « XUMUS»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4dHBIE SKCTIEPUMEHTHI:
xumust. Komnexmust Poccuiickoro 06meo0pa3oBaTeibHOTO MopTaia

http://www alhimik.ru Bcepoccuiickast onmuMimnaia mkoJIbHUKOB M0 XUMUH
http://www hemi.nsu.ru OTKpPBITBINA KOJUTEIK: XUMHS

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru



