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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1nO XMMHM Ha YpPOBHE OCHOBHOTIO o0OImIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OcHOBe deaepaibHON paboyeil mporpaMmbl
BOCIHUTAHUA U C YIETOM KOHIUEMIINH MPENoIaBaHus YIeOHOTO MpeaMeTa « XUMUS»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparun.

[Iporpamma 1mo XuMuM [Oa€T MNPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CPEIACTBAMH Y4eOHOTO
IpeaIMeTa,  YCTaHaBIMBAeT  00s3aTeNbHOE  NPEIMETHOE coJiep KaHue,
IpPEeIyCMaTpUBAET pACIpPEAEICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazzienaM M TeMaM MPOrpaMMbl TIO XHMHH, ONPENESeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKH COJIep KaHUA, PEKOMEHYEMYIO
NOCJIEAOBATEIbHOCTh  HU3YYEHHUS] XHUMHHM C  Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTMKM Y4eOHOro IpolLecca, BO3PACTHBIX
O0COOCHHOCTEM OOyyaroluxcs, OINpeAensieT BO3MOXKHOCTU IpeAMeTa s
peanu3anu TpeOOBAHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTesIbHOI
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOLIEr0 0Opa3oBaHMs, a TakKe TpeOOBaHHUM K
pe3ynpTaTam oOydeHHs XUMUU Ha YPOBHE IeJIel U3y4eHHs IPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsI.

3HaHWEe XUMHH CIY>KUT OCHOBOM 171 (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
ponp urparT (GopmHEpyemMble XUMHEH MPEACTaBICHUS O B3aMMOIPEBPALICHHUIX
HEPruy U 00 HBOJIIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEUICHHUs INI00ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON U 3KOJOTUYECKON O€30MacHOCTH, POOIIEM 3IpaBOOXPaHEHUS.

N3yuyeHne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXHOCTEH i1 CaMOpa3BUTHS U
dbopMupoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111el U PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUJICHUS] U TBOPYECKHX CIIOCOOHOCTEN
OoOy4JaromMxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOW JIESITeNIbHOCTH,
OKCMIEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YMEHUU, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHON JACSITEIbHOCTH;

3HaKOMUT CO CHenu(puKoil HAYYHOTO MBINIICHHS, 3aKJIaIbIBaeT OCHOBBI
IIEJIOCTHOTO B3TJIs[a HA €AUHCTBO MPUPOIBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HaHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIaJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00Y4AIOIIHUXCS.

JlanHble HampaBieHUs] B OOyYe€HUM XHMMHUU OOECNEUMBAIOTCS CHEeUU(PUKON
colepKaHusi  y4yeOHOro  MpeaMeTra, KOTOPBIA  SBISETCS  I€IarOTHYecKH
aIalITUPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKHW XMMHUH Ha ONpeNeaEHHOM dTane eé
pa3BUTHS.



Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATHU
OpTraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MPOTrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAECTCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O IPHUHIMUILY
ITOCJIEA0BATENBHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepuoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHU O CTPOEHUM aTOMa U XUMUYECKOH CBSA3H;

— TMpPEACTaBIEHUN 00 JJIEKTPOJIUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernyeckne 3HaHUS PpPacCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKH
MOJIyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHS K JpYromy, BBINONHSAS (YHKUMU OOBSICHEHHS W MPOTHO3UPOBAHHUSA
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEH IPAKTUYECKOIO NMPUMEHEHUS U MOJYyYCHHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHAYECKOW COCTABIAIONICH HAYYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEeMHOW NpPHUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M
METO/JaM TO3HaHUs B Hayke. M3yueHue XUMUM NPOUCXOJUT C MPHUBICYECHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKaromuil MUp,
«buonorus. 57 kinacce» u «Pu3nka. 7 KIacc.

[Ipy wu3yyeHWH XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHUN OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro IMpenMera COCTOMT B (POPMHPOBAHUM CHUCTEMbBI XMUMHUECKHUX
3HAaHUN — BaXKHEUIINX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKCHUH,
JOCTYNHBIX 000OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, sA3blka HAyKH, B
OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB MU
XUMUYECKUX peakuui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHUUN U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHMM NpaBUJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HaYeHHe MPUOOPEN TaKUE 1IN, KaK:

— (GOpMHUPOBAHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJ€HHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESTENIbHOCTH, HAayYHBIM



METO/JaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBU, CITOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OMbITa PAa3HOOOPA3HOUN NEATENLHOCTH, MO3HAHHWS M CaMOIIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (¢opmupoBanue o00meld (YHKIIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMN
TPAaMOTHOCTH, B TOM YHCI€ YMEHHA OOBSCHITH W OIICHWUBATH SIBICHUSA
OKPYXAIOIIEr0 MHpA, WCHOJB3YysS 3HAHUSA W OMBIT, MOJYYCHHBIC MPH H3YUCHHUH
XUMUHU, TPUMEHSITh WX MPH PEIICHUH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opmupoBaHue y O0Oyyaroumxcs TyYMaHUCTHUECKUX OTHOIICHU,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1eJIecO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B ILENAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAMOBOCIIMTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOdUIIs U HAMPaBICHHOCTH NaJbHEUIIETO
oOyJeHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUeHUS XHMHU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBanHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena wm BemecTtBa. Du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. YHCThIE BEIIECTBA U CMECH.
CriocoObI pa3aeIeHust CMECEi.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE 3JeMEeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUHU.

KonunuectBo BemecrBa. Monbs. MoisipHass Macca. B3anMocCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IUHMI] BemecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COCIUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukaus
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, paBuiIamMu paboOThl B JJaOOpAaTOpUU U
npuémMamMu 0OpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢bu3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHU, HAOMI0IeHUE U
ONKCaHUE TPU3HAKOB NPOTEKAHUS XMUMHUYECKUX peakuuil (pas3siokeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioXKeHHe THAPOKCHAA
menu (1) mpu HarpeBaHuu, B3auMojiciicTBHE XkKene3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHUE OUUCTKH ITOBAPEHHOMN
COJIM, HaONIOJEHUWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3MUECKUEe M XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenne xucmopoma. CrocoObI
MOJly4YeHHUsI KUCJIOpoJa B JIabopaTOpuu M MpOoMbIIUIeHHOCTH. Kpyrosopor
Kucaoposia B mpupojie. O30H — aJyIoTpoIHas MoAU(pUKALNS KUCIOPO/a.

TennoBoit 3¢h(deKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHUE TApPHUKOBOTO 3P eKTa, pa3pylnieHue 030HOBOTO CIIOSL.

Bonopox — smeMeHT M mpoctoe BewiecTBO. HaxoxzaeHue Boaoponaa B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.



duznueckue CBOMCTBA BOJbl. Boma Kak pacTtBoputesb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBast 107151 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpOZIE€ U B KHU3HU 4esloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuzabl. Knmaccudukanms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpasyrommue. Homenkmarypa okcuaoB. Du3nveckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukanuss oCHOBaHW: MIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Cosu. Homenknatypa cosieil. @uU3M4ecKue U XMMHYECKUE CBOMCTBA COJICH.
[TomydyeHue conei.

['eHeTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OINPEJECIICHUE COAECPKAHUSI KUCIOPOAa B BO3AYyX€, MOJYUEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHusi TopeHust (Mmokapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMMCAaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHUE, pACIIO3HABAHHE WM U3YyUYCHUE
CBOMCTB BOJIOpo/a (TOpPEeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM paCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMU
(HatpueM ©  KanblieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
UCCJIeIOBaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
uzydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTtBopoM cepHOW KHUCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUMid HEeUTpalu3aliu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/JIa JAPYTUM W3 PACTBOPA COJIU, PEIICHUE
SKCIIEPUMEHTAIIBHBIX 3a/lad Mo TeMe «BaXHeWIne KIacChl HEOPraHMYEeCKHUX
COCIMHEHUN.

Ilepuoanuecknii 3axkon u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI. U. MenpgeneeBa. CtpoeHune aroMoB. XUMHYECKASl CBA3b.
OxucanTeIbHO-BOCCTAHOBUTEILHbIE PEAKINHU

[lepBble TOMBITKM KIACCU(PHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpbIe 00pa3yloT aMPOTEpPHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JIMHHONEpUOAHAas  (OpPMBbI
[Tepuoanueckon cucrembl xumuueckux aneMeHToB /. 1. Menneneea. [lepuobl



u rpynmbl. OU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHsl. CTpoeHue
AJNEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapakKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxxeHuro B [lepuonnyeckoii cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA HAayku W npaktuku. [[. V. MenneneeB — yd€Hbll U
IrpakK1aHUH.

Xumuueckass cBs3b. KoBasieHTHas (HOJisipHAsT M HENOJSpHas) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIICHHsI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3LOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropenue, peakliiy pa3oKeHHsI, COSUHEHU).

Mesicnpeomemmuoie cea3u

Peanmuszanpss MeXNpeIMETHBIX CBSI3€W NP W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSTUM, TAK U MOHSATUM, SIBJISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIH (DaKkT, TMIIOTE3a, TEOpus,
3aKOH, aHaJlu3, CHUHTE3, Kilaccu(ukanus, MNepUOJUYHOCTb, HaOIO/IEHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusznka: marepusi, aTroM, OdJECKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUI,
U30TOIIbI, PaAUOAKTUBHOCTD, MOJIEKYJIA, DJIEKTPUYECKUM 3apsll, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3NUECKHe BEIMYMHBI, €IUHULIBI
WU3MEPEHHUs], KOCMOC, TUIAaHETHI, 3B€3/1b1, CoNHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo U XMMHUYecKasi peaKus

ITepunonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB
XAMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX TMEPHONOB, KalMs, KaJdbLUS M HX
COCMHEHUNM B COOTBETCTBHMU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOEHHEM UX ATOMOB.

CrpoeHre BelIeCcTBAa: BHJBI XMMHUYECKOW CBS3U. THIIBI KPHUCTATUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKHA U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHbIM KJAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.



Knaccuduxaiys XuMUYECKUX PEaKIi MO pa3IMYHbIM MpHU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIioBomy 3ddekrty, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHHS.

[Tonarue o ckopocT XuUMHUYeckor peakiuu. [loHsTue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusiX. [IoOHSITHE 0 TOMOTE€HHBIX M TeTEPOTE€HHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIMU M TOJOKEHUE XUMHUYECKOIO

paBHOBECHS.
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIHH. CocraBineHue  ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOLMAIMU. DIIEKTPOJIUTHI U HEAIIEKTPOJIUTHI.
Karuvonbl, anroHbl. MeXaHu3M AMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIMH HOHHOTO OOMEHa,
MOJHBIE W COKpalléHHbIE HWOHHBIE YypaBHEHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBAHMM UM cOJell B CBeTE€ MPEACTaBICHUHA 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakii Ha HOoHbL. [IoHsITHE O THapOIU3e CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTATMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETa/UIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKiuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEMIECTB, IMpOLECCAa AWCCOIUALUMU KHUCIOT, WIEJIOYed U COJeH
(BO3MOXXHO ~ HCMOJB30BAHME BUJEO MaTEPHAIIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIONINX —~ MPU3HAKU  TPOTEKAHMS]  PEaklMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKIun
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIuid Ha HOHBI, pelIeHue
AKCTIEPUMEHTAIBLHBIX 3a]1a4.

HemeTaibl 1 MX coeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHYECKHE CBOWCTBA Ha MpUMEpEe  XJopa
(B3auMOAEICTBHE C MeETaUlaMH, HEMETajulaMu, IIeJo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHHe. JlelicTBue
XJOpa U XJOPOBOJOpPOJAa Ha OPraHu3M 4YeJoBeKa. BakHeulne XJIopuabl U HUX
Hax0JICHUE B MIPUPOJIE.

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue n (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYeCcKue cBOMCTBAa. OKCHIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3nyeckue U XUMUYECKHE CBoMcTBa (oOlue Kak



MpEACTaBUTENSl Kjacca KHCIOT W crneuuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kucioThl. Colii CEpHOI KUCIIOThI, KAUECTBEHHAs! PEaKIMsl Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COeIMHEHMA B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeibl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3NYecKue 1 XUMUYECKUE CBOMCTBA, TOJydeHne U mpuMeHeHue. Coam aMMOHUS,
X (U3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYECCKUE U XHUMHYCCKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  ClenudpuyecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEPAIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukammuu Gochopa, U3MUECKHE WU XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00pEHUH.

Oo6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHHUSA.  YTIEpOJ,  aJJIOTPOITHBIC
MOAU(UKAIINK, PACIpPOCTPAaHCHUE B TpUpPOAE, (UUYECKHE U XUMHUYCCKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
MOJTlydYeHUE W TMPUMEHEHHE. DKOJIOTMYECKHe MPOOJIEMBbI, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
noJiydeHrue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIEHHOCTH U CEJIHCKOM
XO34UCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAKHBIX BEIIECTBAX: )KHpaX, OelKax, yrieBogax — U ux
polu B OKM3HM 4YellOBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHWYECKUX COCITMHCHHUM.

KpemHwmii, ero ¢usnueckue W XHMHYCCKHE CBOWCTBA, IIOIYYCHUE U
npumeHenue. CoenuHeHHs KpemMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelilme cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobraemMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBE/ICHUE KAU€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOCHHE MPU3HAKOB
UX TPOTEKAHMsI, OMNBIThI, OTPAKAIOIIME (PU3NYECKHE M XUMHUYECKHE CBOMICTBa
raJIOTeHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),



O3HAKOMJIEHWE C 00pa3llaMu XJIOPUAOB (TaJOr€HUIOB), O3HAKOMIJICHHE C
oOpasuamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOYriMBaHUs caxapa Ioj ACHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJOTBI, HM3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, IPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha cylibdat-
MOH W HaOJIOJieHuEe NpHu3HaKa €€ MPOTEeKaHWUs, O3HAKOMJIEHUE C (PU3HMUECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOoOpeHUH, MoTydeHHE,
coOMpaHue, pacrno3HaBaHUE U H3YYCHUE CBOICTB aMMHaKa, MPOBEIACHUE
KaueCTBCHHBIX PEAKIMi Ha MOH aMMOHHS U (pocdar-moH u M3ydeHne MpU3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BHUJICOMATEPUAIIOB), W3y4YCHUE MOJIeIIen
KPUCTAJUIMYECKUX PEImIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyudeHHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJICHUE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAaT-UOHBl W M3YYCHHE I[PU3HAKOB MX INPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBINUIEHHOCTH, PELIEHUE OSKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenume HeMeTaIUIbl U UX COCIUHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METAJIOB Ha OCHOBAHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daeMmeHToB J[. N.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtajindeckasi CBsI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  PAX
HaIpspKeHU MeTaiioB. u3znueckue U XUMUUYECKHE CBOMCTBAa MeTayioB. O0uue
CrocoObl TIONTy4eHUs: MeTauioB. [loHsTHE O KOPpPO3WM METAIOB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) U X MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
sanementoB /. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
duznyeckre U XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIBI U
TUAPOKCUABl HaTpust M Kainusg. l[IprmMeHeHHe MIeOYHBIX METAIIOB U HUX
COEJIMHEHUMH.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
ITepuognueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoenue
MX aTOMOB, HaX0XJIEHUE B Npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelme coequHeHHs KalblUs (OKCHUJ, THAPOKCHUI, COJIN).
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmmoMUHUNA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpOEHHE aToMa, HaxOxAcHHE B mnpupone. Pusnyueckue u
XUMUYECKHUE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHHS.

Keneso: nonoxenue B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAXOXAeHUWE B Mnpupone. Pu3nvecKue Hu
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(I, ux cocraB, CBOMCTBA U MOJyYEHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHWE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, H3yUYEHHME PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbIUg W HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOIECCa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3MOXXKHO  HCIIOJB30BAHUE  BHUJACOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBECHHBIX PEAKIM HAa MOHBI: MarHusi, KajbliMs, aIIOMUHUS, [IUHKA, JKeje3a
(I u xenesza (111), menu (11), HaOmrONEHME W ONHMCAHUE MPOIIECCOB OKPAITHBAHWS
IJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATTFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUICHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METAJUIbI U KX COCTUHCHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa u marepuanbl B IOBCEAHEBHOW U3HM ueloBeka. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B OwbiTy. IlepBas momomib mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpyKarolleh cpenbl (MpeesbHas JomycThUMas
KOoHIIeHTparus BemecTs, aanee — [1JIK). Poias xumun B pereHnn 3KoJI0TrHuecKux
po0aem.

Xumuueckuii IKCnepumMenm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TIOHITHH, SBISIOMIUXCS CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIIOICHUE,
HKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MaAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

duznka: marepusi, aTroM, OdJECKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIH]I,
W30TOIbI, PaIUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemérka, CrulaBbl, (PU3NUECKUE BEJIWYWHBI, €AMHUIIBI U3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunTes, npixaHue, Ouocdepa, dKOCHCTEMa, MHUHEPATbHBIC
yI0OPEHHS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHBICE TOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOI'O OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOlIeCTBEe MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT Mpoleccam
CaMOIMO3HaHUsl, CAMOPA3BUTHS U COLIMATIU3AINKI 00yUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yNbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpEeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B KA3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIuei o
MEPEIOBBIX JOCTHXKECHUAX M OTKPBITUSAX MHUPOBOM W OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHONIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM MEATENLHOCTH TpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEHIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEpPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHI0O M TO03HAHMIO, JHO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, MPOEKTHOW U  HUCCIEeN0BATENbCKON
NeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHS OOy4deHUs B
JaJIbHEHIIIEM;

4) hopMHupPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JW3HHU, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCIEACTBUNA W



HENPUATHE BPEIHBIX IPUBBIYEK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTA COOJIONIEHUS TIPaBUJI OE30MacHOCTH TMPU  OOpalIeHud C
XUMHYECKUMH BEIIECTBAMH B OBITY U pealbHOM KU3HHU;

5) Tpy10BOTr0 BOCIIMTAHUSL:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuii u Tpyia pa3aIndHoTo poja,
YBaXEHUE K TPyAYy U pe3ylbTaraM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEeMHON NpodhecCuOHATbHOU ASSTENHHOCTA U Pa3BUTHsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

HKOJIOTHYECKH 1€JeCO00pa3HOE OTHOIIEHHE K MPUPOJIE€ KaK HCTOYHHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CyIIEeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3JI0POBOIO U
O0e3zomacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHHH XUMUH, IS
penieHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSL  DKOJIOTMYECKOW  KYyJIbTYphl, OCO3HAaHUS TIJOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M NMyTeHd HMX pelIeHHs MOCPEACTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX PE3YJNbTATOB BBIIEISAIOT 3HAYMMBIE IS
dbopMupOBaHUS MHUPOBO33PEHUsI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (IT03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE OOecneunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOU
NEATEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeicTBus:

YMEHUS HCIOJIb30BATh MPHUEMBI JIOTUYECKOTO MBIIIIEHUS MPU OCBOEHUH
3HAHMI: PACKPBIBaTh CMBICI XMMHYECKHX MOHATHNA (BBIAEIATh UX XapaKTEPHbIE
NPU3HAKH, YCTaHABIMBATh B3aHMOCBS3b C JPYTMMHU MHOHSATHSIMH), UCIIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICACTBEHHbBIE CBA3UM MEXIY OOBEKTaMH HU3YyYEHMS,
CTPOUTH JIOTUYECKHE pacCykACHUS (MHAYKTUBHBIC, A€IyKTUBHbIC, 10 aHAJIOTUN),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecce TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMble B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIIbHBIE MPEICTABICHUS —
XUMHYECKUA 3HAaK (CHMMBOJI JJIEMEHTAa), XUMHUYecKas (QopMmyja M ypaBHEHHE



XUMHUYECKON peaKlu — IPU PeIIeHnH y4eOHO-TI03HABATENbHBIX 337a4, ¢ yUYETOM
THX MOJENBHBIX IMPEACTABICHUN BBIBIATh M XapaKTEPU30BAaTh CYIIECTBEHHBIC
NPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEUIECTB U XUMUUYECKUX PEaKIIH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIECICTBEHHBIE CBSI3U U
POTUBOPEYHS B U3YUAEMbBIX IIPOLECCAX U SIBICHUSIX.

ba3oBble uccienoBarTeabcKue 1eiiCTBUS:

YMEHHUE HCIIOIb30BaTh MOCTABJICHHBIE BOINPOCHI B KAue€CTBE HHCTPYMEHTA
NO3HAHMs, a TaKXKE B KaueCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I1O
IPOBEPKE MPAaBUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

OpUOOpEeTEeHNE OMbITa IO IUIAHUPOBAHUIO, OPraHU3allUd WM IPOBEICHUIO
YUEHUYECKUX DSKCIEPUMEHTOB, YMEHHE HaONIoAaTh 3a XOJOM IIpolecca,
CaMOCTOSITENILHO IPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMyIUpOBaTh 00OOIIEHUS U
BBIBOJIbI 10 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHMSI, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HUHTEPIPETUPOBATH HHPOPMALUIO
pa3IUYHBIX BUJIOB U (GOPM MPEACTABICHUS, NOJIYYaEMYIO M3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMHUYECKOIO COJEpXkaHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIEHUBATHh MPOTUBOPEUYHMBYIO H
HEJJOCTOBEPHYIO UH(OPMAIIHIO;

YMEHHE MPUMEHATh Pa3IU4HbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTi  MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTMBHOI'O MCIOJIb30BAHUS Pa3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANTBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJU3UpOBaTh B IIpollecce YYEOHOW U
UCCJIEI0BATENBCKONW JeATEIbHOCTH MHMOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHUS 3aJlaBaTh BOINpPOCH (B XOJ€ Juajora W (WIM) JHUCKYCCHUHU) TIO
CyHUIeCTBY  OOCYXTaeMoil  TeMbl, (OpPMYIUPOBAaTH CBOU  IPEIJIOKCHHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHHSI ~ TPEICTaBIATh  IMOJY4YEHHBbIE  pe3yJabTaThl  [O3HABATEIbHOU
NESTEIbBHOCTY B YCTHBIX W THCBMEHHBIX TEKCTax; JielaTh IPE3eHTAaLUI0
pe3yJIbTaTOB BBIMOJIHEHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1abopaTopHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBHOCTH  TNpPU  pELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00CyXJ1eHus1, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIUHALUSA
COBMECTHBIX JEWCTBUH, OIpENEIeHUE KpPUTEpPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

Pery/siTuBHBbIE YHUBepPCAJbHbIEe YUeOHbIe AelicTBUS:



YMEHUE CAMOCTOSATENIBHO ONPEENATh LENH JEATEIbHOCTH, MIAHUPOBATh,
OCYILECTBISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEIbHOCTD, BEIOMpaATh Hanboee 3peKTUBHbBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
IIO3HABATENBbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATH WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IIPA  BBINOJHEHUM 33JaHAM C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSIX,
OLICHUBATH COOTBETCTBHUE IIOJYYECHHOIO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOTO
coJlep>KaHus, YCTAHOBJIEHHOTO JaHHOM denepaibHOM pabodeil mnporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYalOIIMMHCS Hay4yHbIE€ 3HAHUS, YMEHUS M CIOCOOBI
JIeucTBul, crnenuduyueckue A IpeAMETHONM o0nacTtu  «XUMHS», BB
JNEATEIBHOCTH 1O  IOJYYEHHI0 HOBOI'O  3HAHWs, €r0  HWHTEPIpPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

K xoH1y oOyuenus B 8 kiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
packpbpiBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHSATHUH: aTOM, MOJEKYyJa,
XUMUYECKUN JJIEMEHT, IIPOCTOE  BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJIHAsI), BaJEHTHOCTh, OTHOCHUTENIbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAas Macca, MaccoBas
JIOJISI XUMHUYECKOTO 3JIEMEHTa B COSCAMHEHUH, MOJIIPHBIM 00BEM, OKCHU, KUCIIOTA,
OCHOBAHME, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb OKUCJIEHUS, XUMHUYECKAs
peakuus, KiacCu(pUKaIMs peakiuii: peakiiui COSAMHEHUS, PEaKIIUU Pa3I0KEHUS,
peakluuu 3aMElIeHUsl, peakluu OOMEHa, HK30- M JHAOTEPMHUYECKUE PEaKIIHH,
TeI1oBOM A(PeKT peakuuu, SApO aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XHMHYECKas CBsI3b, INOJIApHAs W HENOJspHAs
KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, NOH, KATUOH, aHWOH, PACTBOP, MaccoOBas JA0Js
BelecTBa (IIPOLICHTHAsI KOHIICHTpAIUsi) B pacTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUUECKUX MOHATUM U IPUMEHSITh 3TH
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;
UCIIOJIb30BAaTh XUMUYECKYIO CHUMBOJIMKY IS COCTaBJIEHHsS (OPMYJ BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;
OTPEENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEIIECHb
OKHUCJICHUS] AJIEMEHTOB B OMHApHBIX COEIUHEHUSIX, MPUHAMJICKHOCTh BEIIECTB K
ONpeNenéHHOMY KJIacCy COEAMHEHHH 1o QopMynaMm, BHUJI XUMUYECKOM CBSI3U
(KOBaJICHTHAs! U MOHHAs1) B HEOPraHUYECKUX COCIMHEHUSIX;
packpeiBath  cMblicn  [lepuommueckoro  3akona JI. WM.  Mennaeneena:
JEMOHCTPUPOBaTh  MOHMMAHHME  MEPUOJWYECKOM  3aBHCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HMX IMOJOXKeHusA B lleproguueckoil cucreMme, 3aKOHOB
COXpPAaHEHMS MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOIO
Y4E€HUs, 3aKOHAa ABOTAIpO;
ONMKCHIBATh U XapaKTepH30BaTh TabiMuHyro ¢opmy [lepuonuueckoir cucTeMsl
XUMHUYECKUX AJIEMEHTOB: Pa3jinyaTh MOHITHS «TJlaBHAs moAarpymmna (A-rpymnmna)» u
«moboynast moarpynna (b-rpynma)», manbie U OoJbIIMe MEPHOABI, COOTHOCHUTH
o0o3HaueHUsA, KOTOpble wuMeroTcss B Tabmuue «llepuoguueckas cucrema
xuMu4eckux 3ieMeHToB [[. M. MeHnneneeBa» C 4YHCIOBBIMU XapaKTEPUCTUKAMHU



CTPOCHHSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsj siapa, oOIIee YHCIIOo
3JIEKTPOHOB U pacCIpe/ie]ICHHE UX 10 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh  XUMHUYECKHE DJIEMEHTBl, HEOPraHMYeCKHe  BEIIeCTBa,
XUMHUYECKHUE PEaKiuu (10 YHCIy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, 1O
TeroBoMy 3G (heKTy);

XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BELIECTB Pa3IMYHbBIX
KJIAaCCOB, TOATBEP)KAas OMNHMCAHUE TMPUMEpPaMH MOJIEKYJSIPHBIX ypaBHEHHIA
COOTBETCTBYIOIUX XUMUYECKHUX PeaKuii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMOCTH OT UX KQUE€CTBEHHOTO COCTAaBa,
BO3MOXKHOCTH NMPOTEKAHUSI XUMHUYECKHUX MPEBPAICHHUI B Pa3INUHbIX YCIOBUSX;
BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa Mo (hopMyJie COeIMHEHHS, MAaCCOBYIO
JIOJII0 BELIECTBA B PAacTBOPE, MPOBOAUTH PACUETHI MO YPAaBHEHUIO XUMHUYECKOM
peakuuu;

MPUMEHSITh OCHOBHBIC OIlEpAllUd MBICIIUTEIIBHOM JEATCIBHOCTH — aHalIU3 H
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — I M3YYCHHS CBOWCTB BEIIECTB U

XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAYyUHbIE METOAbl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpEHUe, MOJACINPOBAHUE, IKCTICPUMEHT (peabHbII U MBICIICHHBIN);
CJIeI0OBaTh MPAaBWIAM IIOJIb30BAHUS XHMMHUYECKOW MOCYAOW M JaOOpaTOPHBIM
00OpyZI0BaHUEM, a TaKkKe MpaBUiaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHA 110 BBIIOJTHEHUIO JTAOOPATOPHBIX XHMHYECKUX OIBITOB IIO
MOJIYYCHUIO U COOMPAHUIO Tra3000pa3HBIX BEHIECTB (BOJAOPOJA U KUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHONM MacCOBOM [OJIEW PaCTBOPEHHOTO
BEILIECTBA, IUIAHUPOBaTh MW MPOBOJAUTh XHUMHUYECKHE DSKCIIEPUMEHTBI IO
pacrio3HaBaHUIO PACTBOPOB IIEJOYEH W KHUCJIOT C TOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondTaiend, METUIOPAHXK U JPYTHE).

K xoHiy 00ydenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX TOHSTHH: XUMUYECKHH DJIEMEHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEILECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTEIEHb OKHUCIICHHS, XUMHUYECKas
peaxiusi, XuMUYECKast CBSI3b, TETIIOBOM d(PPEKT peakiuu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDIEKTPOJUTHI, SIEKTPOJIUTUYECKAS IHCCOLMAIUS,
peakiuu MOHHOTO 0OMEHa, KaTalau3aTop, XUMUIECKOE paBHOBECHE, OOpaTUMbIC U
HEeoOpaTUMBbIE peakIuu, OKHCIIUTEbHO-BOCCTAHOBUTEIIHLHBIC peakiuu,
OKHCIIUTENIb, BOCCTAHOBUTEIb, OKHUCICHME M BOCCTAHOBJICHHE, AaJUIOTPOIHS,
aM(pOTEepHOCTh, XHUMHYECKasi CBS3b (KOBAJCHTHAas, HWOHHAs, METaJUInuecKas),
KpUCTAJUTNYECKasl pemérka, KOppo3us METaIoOB, CIJIaBbl, CKOPOCTh XMMHUYECKON
peakiuu, peaeabHo gonyctuMas konuentpamus 11K Bemectsa;
WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUUECKUX MOHATUM U IPUMEHSIThH 3TH
MOHATHUSI IPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN’;
WCITOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY IS COCTaBJICHUS (OPMYN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;
ONpPENENATh BAJICEHTHOCTh W CTENEHb OKUCIEHUS XUMUYECKHX DJEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K ONpPEACIEHHOMY
KJIAcCy COEAMHEHHH 1o ¢dopmyiaMm, BHJI XUMHYECKOW CBs3M (KOBaJieHTHa,
WOHHAs, METAJUIMYECKAs)) B HEOPraHMYECKUX COEAUHEHUSIX, 3apsA]l HOHA IO



XUMUYECKON (hopmysie, XapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COEMHEHHM, TUI KPUCTAJUIMYECKON PEIIETKY KOHKPETHOTO BEIECTBA,;
packpeiBath cMbIci  [lepmogmueckoro 3axkona JI. WM. Menaeneea wu
JEMOHCTPHUPOBATh €0 MOHHMMAaHUE: OIMUCHIBATh M XapaKTepU30BaTh TaOIMUHYIO
dopmy Ilepuoamueckoit cucTeMbl XHUMUYECKUX JJIEMEHTOB: Pa3iMyaTh MOHSITHS
«raaBHas noArpynma (A-rpymnmna)» u «rmodounas noarpynna (b-rpynmna)y, mansie u
OoNbpIIME  TEPHOJIbl, COOTHOCUTH OO0O3HAUYEHHS, KOTOpbIE HMEIOTCS B
NEePUOJIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX BJEMEHTOB (COCTaB W 3apsij sjpa, oO0Ilee YUCIO AJIEKTPOHOB U
pacrpeiesieHue UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTHU
B U3MEHEHHUU CBOMCTB JIEMEHTOB U UX COCIMHEHUN B MpEJeNiax MallbIX NEPUOIOB
Y TJIABHBIX MOJATPYII C YIETOM CTPOCHHS X aTOMOB,

KJIACCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBI, HEOPraHMYeCKHe  BEIIeCTBa,
XUMHYECKHUE PEakiuu (M0 YHCITy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, IO
TEeIIOBOMY 3(dekTy, MNo HU3MEHEHUIO CTEMEeHEW OKUCICHUS XUMHUYECKHUX
DIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 00IIME U crenuduueckrue XUMHUYECKHe CBOMCTBA
NPOCTBIX M CIOXKHBIX  BEIIECTB, TMOATBEPXKIas OINUCAHUE MpUMEpaMu
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIA;
COCTaBIISITh ypPaBHEHUS AJIEKTPOIUTHUYECKON IUCCOIMAIMN KHUCIIOT, IIeJIo4Yell u
COJIEH, TIOJIHBIE ¥ COKPAILIEHHBIE YPABHEHHSI pEaKI[Mii HOHHOTO 0OMEHA, YpaBHEHHUS
peaxiuii, TMOATBEPXAAIOIINX CYIIECTBOBAHWE TEHETUYECKOW CBSA3H MEXKIY
BEIIECTBAMH PA3JIMYHBIX KJIACCOB,

PacCKpBIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajiaHca ATHX PEaKIInii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUNA B PA3IMYHBIX YCIIOBUSX;
BBIUUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa 1Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIOJIF0 BEIIIECTBA B PAcCTBOPE, MPOBOJIUTH PACUETHI MO YPAaBHEHUIO XUMHUYECKOMN
peakuuu;

COOIO/IaTh TpaBWja TOJB30BAHUS XHMHUYECKOW TMOCyloH U J1abopaTOpHBIM
o0opyZ0BaHUEM, a TAaKKe MpaBuiia OOpaIICHHsS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSAMH 110 BBIITOJTHCHUIO JIAOOPATOPHBIX XHMHYECKHX OITBITOB IIO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKUCIIOTO Ta3a);
POBOANUTH PEAKIUH, TMOATBEPKAAIINE KAaYeCTBEHHBI COCTaB Pa3IMYHBIX
BEIIIECTB: PACIO3HABAThH OMBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOIUI-, KapOOHAaT-,
docdar-, cwimmkar-, cynbdar-, THUIPOKCUI-HUOHBI, KaTUOHHI aMMOHHS W HOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIMINE B BOJHBIX PAacTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEpaIlii MBICIUTEILHON ACATENIBHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTH3allMi0, BBISBICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€W — JJI1 U3YUYEHHsI CBOMCTB BEUIECTB U XUMHUYECKUX PEaKIUH,
€CTECTBEHHO-HAYYHbI€  METOAbl MO3HAaHUA — HAOJIOJEHUEe, HU3MEpEHUeE,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumenoBanue KosuuecTBO yacoB
Ne JJeKTpOHHbIE (IU(PPOBHIE)
p/m  PAIACIOB HTEM Bcero Kourposnnere Hpaxriieckue o0pa3oBaTe/ibHbIE PecypChl
NMPOrpaMMblI padoThI padoThI
Paznea 1. IlepBoHayajibHble XMMUYECKHE MOHATHS
XUMUST — Ba)kHas
11 00J1aCTh €CTECTBO3HAHMS U 5 9 bu6mmoreka [JOK
' MIPAKTHIECKON https://m.edsoo.ru/7f41837c
JIeSITCILHOCTH YeJIOBEKA
12 BemecTBa 1 xumMnueckue 15 1 bubmoteka [IOK
' peaKIINH https://m.edso0.ru/7f41837c
HToro mo pazaeny 20

Paspnen 2. BaxkHeiue npeacTaBuTe/IM HEOPraHUYECKHUX BELeCTB

21 Bozayx. Kucnopon. 6 bubmmnoreka [{JOK

' ITousTre 00 okcumax https://m.edsoo.ru/7f41837c
29 Bopopon.Ilonstue o 8 1 bu6mmoreka [JOK

' KHUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
23 Bopa. Pactopsl. [lonsatue 5 1 1 bubmmoreka [{IOK

' 00 OCHOBAaHHIX https://m.edsoo.ru/7f41837c
2.4 Sﬁfﬁ’éﬁiié&fﬁ“ 11 1 1 Bubmmorexa OK

' . https://m.edsoo.ru/7f41837c

COeIMHEHUI

Wroro no pazneny 30

Pa3znen 3. llepnoanueckmnii 3axoH u [lepuoanyeckas cucreMa xumuieckux 31emMeHToB JI. . MennaesneeBa.
Ctpoenne aToM0B. XumMnueckas cBsi3b. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKINH

3.1

[lepnoanueckuii 3aK0H U
IIepnoanyeckas cucrema

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHUYECKHX DJIICMEHTOB
. . Menpeneena.
Crtpoenue atoma

XHUMHYECKasl CBSI3b.

392 OkucnuTensHo- 8 bubmmoreka [JOK
' BOCCTAaHOBHUTEIILHEIE https://m.edsoo.ru/7f41837c
peakIuu
bubmmoteka IIOK
Hroro 1o pazneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [OK
https://m.edso0.ru/7f41837c
OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoumnuecTBo yacos JJIeKTPOHHbIE
Ne HauMeHoBaHMe pa3/iesioB U TEM (undpossbie)
KonTtpoabnbie IlpakTnueckue
n/n NporpamMmblI Bcero o0pa3oBaTeJIbHbIE
padoThI patéoTbI
pecypchbl
Pa3znen 1. BemecTBO 1 XMMHUYECKHE PeAKIIUA
11 [ToBTOpeHue u yriay0ieHrne 3HaHU 5 1 bubmorexa [JOK
' OCHOBHBIX Pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIEC 3aKOHOMEPHOCTH 4 bu6mmoreka [JOK
' XUMUYCCKUX PEaKIUi https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTAYECKAS] AUCCOLHAIS. 3 1 1 bubmoteka [IOK
' XUMUYECKUE PEaKIUU B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3znen 2. HemeTausibl U MX COeIMHEHUS
21 OO6m1as xapakTepUCTUKAa XUMUUYECKUX 4 1 bubmoreka [JOK
' aneMeHToB VIIA-rpymniebl. ["anoreHsl https://m.edsoo.ru/7f41a636
B ooyl I o LOK
' PYHTBL 2P https://m.edsoo.ru/7f41a636
COEMHEHUS
s | g s | [ Bememanok
' PYTITIBL ’ https://m.edsoo.ru/7f41a636
dbocdhop u ux coenuHEHUs
OO611ast xapaKTepUCTHUKA XUMUYECKUX
2.4 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa LHOK

KpCMHI/Iﬁ N UX COCOUHCHUA

https://m.edso0.ru/7f41a636

Htoro no pazneny 25



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

Pa3ngen 3. Mera/LIbl M UX COeAUHEHUSA

. bu6mmoreka IJOK
3.1 Obmue CROHCTBA METAILIOR 4 https://m.edsc])i).ru/7f41a636
Baxneiimme MeTalibl U UX 16 1 2 bubmmoreka [JOK
COCIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. XuMus 4 OKpy:Ka0LIad cpeaa
41 BemecTBa u MaTepuaisl B )KU3HU 3 bubmmoreka [JOK
YeoBeKa https://m.edsoo.ru/7f41a636
Htoro mo pazaeny 3
PeszepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KoJsmnuyecTBo yacos Jara JIeKTPOHHBbIEe HU(pPOBbIE
. Tema ypoka Konrpoabnbie IlpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bcero U3Y4EeHUA
padoThI padéoTbI pecypchol

L s weronesa Tomn 1 buGmiorexa LIOK

' https://m.edsoo.ru/ff0d210c

BCIIECTBA

5 [TonsTue o MeToax 1 bu6mmoreka IJOK
TIO3HAHUS B XUMHUH https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padora Ne 1

3 2361)03}])3;11536; THI;I/]:éMLI 1 bubmorexa LOK

https://m.edsoo.ru/ff0d23dc
oOpartieHus ¢ 1abopaTOPHLIM
000pyT0BaHUEM)

4 YucTele BemnecTBa U CMECH. 1 bubmoreka IIOK
CriocoOBbI pa3enieHus cMecei https://m.edsoo.ru/ff0d26ca
[Tpaktrueckas pabora No 2

5 «Pa3nenenue cmecei (Ha 1 bubmuotexa [JOK
pUMEPE OYUCTKH https://m.edsoo.ru/ff0d28c8
MOBAPEHHOU COJIM )»

bu6mmoreka IJOK
©  ATOMBI M MOTEKYJIbI . https://m.edsoo.ru/ff0d2a6c
;| e[ o LOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX JIEMEHTOB
8 [IpocThi€ U CIIOKHBIE 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

BEIIECTBA https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYJISIPHOE bu6moreka [IOK
ydeHHe https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA COCTaBa
1o |fomeers Xuametes B 0K
' https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHUYCCKHUX
3JIEMCHTOB
| oot s Buoress LOK
' https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAs Macca
12 MaccoBas 10151 XUMHYECKOTO bubmmoteka IIOK
DJIEMEHTA B COCIMHEHNH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. MoJib. bubmoreka IIOK
MossipHast macca https://m.edsoo.ru/ff0d5230
(o | Do e Buoresa LOK
' https://m.edsoo.ru/ff0d37fa
peakuus
15 Eg:;;aainng )}(II(/:IJ;/I(I)/I]?IIZEKI/IX bubmorexa LIOK
. https://m.edsoo.ru/ff0d3al6
peakiui
1o | ot conptn s B 10K
' https://m.edsoo.ru/ff0d3b88
YpaBHEHUA
Brrunciaenus KoJIMuecTBa,
17  Macchl BEIECTBA IO bu6moreka IJOK

YPaBHEHUSIM XUMHUYECKUX
peaKunit

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

KnaccmanauI/m XUMHUYCCKHX

peakiuii (CoeuHeHuUs],

bubmoreka [JOK

18 pa3JIoKEeHUS, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JIomoHOCOB —

19 YYEHBIN-OHIIUKIIOICIUCT. bu6mmoreka I{OK
O06o00611eHNE U https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aIns 3HaHUHN

o | mpeme e el Bumorera 0K
XI/IMI/I‘{eCKI:I/Ie peaKkLum» https://m.edsoo.ru/ff0d4290
Bo3gyx — cmeck ra3os.

21 Cocras Bo3ayxa. Kucnopon bubmoteka IIOK
— 3JIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BemiecTBo. O30H
dusnyeckre 1 XUMHUECKHE
CBOMCTBa KHCJIOPOJIA

22  (peakiuu OKUCIICHUS, BH6H,HOTCK3 HOK
roperue). [lonsTHE 00 https://m.edsoo.ru/ff0d4614
OKCcHIaxX
Crioco0bI moryueHus

o3  Kucioposia B nabopaTopuu 1 bubmuotexa [JOK
HPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeHenune kuciaopoia
Tennooit a3 ekt

24 XUMHYECKOU peaKIvH, bu6mmoreka I{OK

IOHATHUEC O TCPMOXHUMHNYCCKOM

YpaBHEHUH, K30~ U

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

OHAOTCPMHUUCCKUX PCAKIUAX

Tomnuso (HedTh, Yroib u
MeTaH). 3arpsi3HeHne

bu6mmoreka IJOK

25 BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
peI0TBPAIICHUS
[TpakTrueckas padorta Ne 3 o
o | TeMe «Ilomyuenue n bubmuoteka [JOK
coOupaHue KUCI0Po/Ia, https://m.edsoo.ru/ff0d4ae2
M3yYE€HUE €T0 CBOMCTB
27 ]r?gggfooeﬂlaemaejéirce)m ! bubmorexa [OK
' https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B npupose
| oo e Bucmorera 0K
' https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
29 TloHsATHE O KHCIIOTaX M COJISIX bubmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0Ob1 oJTydeHus butmoreka [JOK
BOJIOPO/IA B JTAOOPATOPHUH https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas pabora Ne 4 o
31 Teme «ITonyuenue u bubmuoteka [JOK
coOupaHue BOJ0po/a, https://m.edsoo.ru/ff0d4f42
V3y4YE€HUE €TI0 CBOMCTB)
32 MouisipHbIil 00BEM Ta30B. bubmuotexa [JOK
3akoH ABOrazpo https://m.edsoo.ru/ff0d542e
Brruncnenns o0néMa, Bubmorexa [JOK
33  KoJIMYecTBa BEIIECTBA Tra3a 1o

€ro U3BECTHOMY KOJIMYECTBY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

BEIIIECTBA WU 00BEMY

Breruncienus 00bEMOB Ta30B
M0 YPAaBHEHUIO PEaKIIUK Ha

bu6mmoreka IJOK

34 OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 DOU3NICCKUE U XUMHICCKHUE bu6mmoreka IJOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHuil. [Tonsatue butmoreka [JOK
00 MHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pacTBOpuUTEIb.
37 E:}(I:;(I:]IJ,IIZ{;E;P@I pacTBOPHI bubmorexa I[IOK
‘ https://m.edsoo.ru/ff0d5b40
MaccoBas 107 BeIlecTBa B
pacTBope
[Ipaktrueckast pabora Ne 5 o
38 pacmopon  ompencrbmroi Bumotera LIOK
9 . https://m.edsoo.ru/ff0d5eba
MAaCCOBOH J0IeH
PACTBOPEHHOTO BELIECTBA»
KonTtponbshas pabora Ne2 1o
39 | rteme «Kucmopon. Bomopon bubmorexa LOK
' ' https://m.edsoo.ru/ff0d6342
Bona»
o | oo oo B LOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
HOJIvy‘leHI/Ie 1 XUMHUYECKHUE Bubmmorexa [JOK
41  CcBOWMCTBA KHCJIOTHBIX,

OCHOBHBIX U aM(i)OTepHBIX

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OKCHJIOB
OcHOBaHHUS: COCTaB,

bubmoreka [JOK

42  knaccuduKanys, https://m.edsoo.ru/ff0d67ca
HOMCHKJIaTypa
43 [Tonmy4yeHue u XUMHYECKHUE bu6moreka [IOK
CBOICTBa OCHOBaHMIA https://m.edsoo.ru/ff0d67ca
o | coem B 10K
’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [lony4yeHne U XUMUYECKHE bubmuoteka [JOK
CBOMCTBA KHCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenHue):
4G  HOMEHKIATypa, CIOCOOBI bubmuotexa [JOK
TIOJTYYCHHUS, XUMUYCCKHE https://m.edsoo.ru/00ad9474
CBOMCTBaA
[TpakTuueckas padota Ne 6.
Pemenue
47  OKCHCPHMEHTAIBHBIX 33184 bubmuoteka [JOK
110 TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHUYCCKHUX
COCTUHCHUID)
18 1omccmmn neoprammaccm, Buorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCAUHECHUI
49 O06o00111eH1E U bubmoteka IIOK
CHUCTEMAaTH3alMs 3HAHUI https://m.edsoo.ru/00ad9cb2
50 KonTponbhas pabota Ne3 mo bu6mmoreka [IOK

TteMme "OCHOBHBIE KJIACCHI

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

HEOPTaHUYECKUX
coequHeHnin"

[IepBbI€ MONBITKHA
KJIaCCU(PUKALUU XUMUYECKUX

bubmoreka [JOK

o1 siieMeHToB. [TonsTHE O https://m.edsoo.ru/00ad9ffa
IpyINmnax CXOJAHBIX 3JIEMEHTOB
[Iepronnyeckuil 3aKOH U

50 [lepnoguyeckas cucrema bubmuoteka [JOK
XUMUYECKUX 371eMeHToB Jl. . https://m.edsoo.ru/00ada52c
Menneneena

53 IIepuonsl, rpynimsl, bubnuotexa [JOK
TIOJITPYIIITBI https://m.edsoo.ru/00ada52c

54 Crtpoenue aromoB. CoctaB butmoreka [JOK
aTOMHBIX sijiep. MI30TombI https://m.edsoo.ru/00ada342
CrpoeHne 2eKTPOHHBIX

55 000JI0YeK aTOMOB 2JIEMEHTOB bu6amoreka I{OK
[Mepuomuieckoii cuctemsl /. https://m.edsoo.ru/00ada6bc
H. MenneneeBa
XapakTepuCTHUKa

o | o sneusera Bumorera 0K

Ny https://m.edsoo.ru/00ada824

ITepuonnueckoii cucreme /1.
H. Menneneena
3nauenue [lepuoguueckoro
3aKOHA ISl pa3BUTHUSI HAYKH U

57  npaxtuku. . W. MCHILCJ?IIeeB Brbmmorera LIOK

— Y4€HBIHU, IE1aror u
rpaKJaHuH

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

BJIGKTpOOTpI/IHaTCJ]BHOCTL

58 aTOMOB XMMHYECKHX 1 bubmiorexa LIOK
§ TOMEHTOR https://m.edsoo.ru/00adaab8
bubmoreka IIOK
59 MHoHnHas XUMHYECKas CBS3b 1 hitps://m.e dscI)_E).ru /00adac3d
60 KoBasieHTHas nonsipHast 1 bu6mmoreka [IOK
XUMUYECKasl CBI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoJisipHast 1 bubnuotexa [JOK
XUMHYECKAs CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka IIOK
62 | Cremenp oxmcicHm 1 https://m.edscl)lo.ru/OOadae28
63 OKHCIUTENIBHO- 1 bu6mmoreka IJOK
BOCCTAHOBUTEIIbHBIC PCAKIIUN https://m.edsoo.ru/00adb076
64 OxucauTenu u 1 bubmoteka IIOK
BOCCTaHOBUTEIIH https://m.edsoo.ru/00adb076
65 roweiCrmoomemona. 1 Bumorexa LIOK
https://m.edsoo.ru/00adb486
XuMHUecKasi CBSI3b»
66 PesepHbiii ypok. O6001meHre 1 bubmuotexa [JOK
Y CHCTEMAaTH3alHs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O00011I€HNE 1 bubmuotexa [JOK
M CHCTEMATH3als 3HAaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHbiii ypok. O6001meHre 1 bubmuotexa [JOK
Y CHCTEMAaTH3alHs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Kosm4yecTBO 4acoB

DJIeKTPOHHbIEe HU(pPOBbIE

Ne Hara
Tema ypoka Konrpoabnbie IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero U3Y4EeHUA
padoThI patéoTbI pecypchbl
[leprognyecknii 3aKOH.
1 [Tepuonnueckas cucrema 1 bubmmoteka IIOK
XUMUYECKUX dJIEMEHTOB /1. https://m.edsoo.ru/00adb59e
H. Meunneneesa
3aKOHOMEpPHOCTH B
5 W3MEHECHUU CBOWICTB 1 butmoreka [JOK
XUMHYECKHX JJIEMECHTOB https://m.edsoo.ru/00adb6hb6
IIEPBBIX TPEX MEPUOJIOB
3 E:;‘;;ﬁ’:faugfm 1 . Bu6miorexa LIOK
yP https://m.edso0.ru/00adb7e2
HEOPTaHUYECKUX BEIIECTB
, | e | B LOK
" 1P https://m.edsoo.ru/00adbac6
peméToK
KonTtponwshas pabora Nel o
teme «lloBTOpenue u
5 yriyOJieHue 3HaHU’ 1 1
OCHOBHBIX pa3zeioB Kypca 8
KJ1acca
Knaccudukanuys
6 XUMHUYECKUX PEAKIUH 110 1 bubmorexa [OK
https://m.edsoo.ru/00adbch0
pPa3TUYHBIM MMPU3HAKAM
7 [TonsaTHE O CKOPOCTHU 1 bubmmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

XUMHYECKOU PCaKInM.
[IoHsiTHE O TOMOI€HHBIX U
T'CTCPOTCHHBIX PCAKIHAX

https://m.edsoo.ru/00adbe9a

[ToHsiTHE O XUMUYECKOM
paBHOBecun. DaKTOPHI,

8 BIIUSIIOIIME HA CKOPOCTH bu6mmoreka I{OK
XUMHUYECCKON pEaKINK 1 https://m.edsoo.ru/00adc28c
TMOJIOKEHHE XMMHUYECKOTO
paBHOBECHUSA

KHUCJIHUTEILHO-
9 ]CS)OCC(’:I‘J;HOZEITG?IBHBIC bubmorexa LIOK
https://m.edsoo.ru/00adcade
peaKuuu

10 | moconmanme Cammen Bubmnorexa LIOK

' https://m.edsoo.ru/00adcd68
cJ1a0ble 3JIEKTPOJIUTHI

11 HNoHHbIE ypaBHEHUS bubmuotexa [JOK
peakiui https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA

M Bumores 110K

. https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUIECKOU
JIMCCOIHAIIN I
XHUMHUYECKHE CBOMCTBA
13 mpexcrapemmi o6 BuGmiorexa LIOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUIECKOU
JIMCCOITMAIINHT
14  IlonsTHE O THApOJINU3E CONEN bu6mmoreka [IOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

O06o0011IeHNE U

https://m.edsoo.ru/00add9d4
bu6mmoreka IJOK

15 CHUCTEMATHU3ALIMS 3HAHUH https://m.edsoo.ru/00addd12
6 EES;Z;ZCKM paborta Ne 1. B 6JI.HOTeKa ITOK
https://m.edsoo.ru/00addbfa
HKCIEPUMEHTATILHBIX 33124
KontponbsHas padota Ne2 1o
17  Teme «INEKTPOIUTHYECKAS bubnuotexa [JOK
IUCCOIHAAIINA. XUMUYECKHUE https://m.edsoo.ru/00addec0
peaKIuy B pacTBOPax»
18 rasoreron, Xammmaecre BuSmiorerca LIOK
y ' https://m.edsoo.ru/00addfe2
CBOMCTBa Ha IpUMeEpeE XJIopa
Xnopoogopon. ConsiHas
19  KHCJIOTA, XHMHHECKHE bubmoreka IIOK
CBOWCTBA, MOJTyYCHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTraeckas padora Ne 2
op MO TeMe «ITomyuenne bubmmoreka [JOK
COJISSHOW KUCIIOTBI, H3y4CHHUE https://m.edsoo.ru/00ade348
€€ CBOMCTB»
Beraucnenus mo
o1  YPaBHEHHIM XMMHYECKHX butmoreka [JOK
peaKIuii, €CIIM OIUH U3 https://m.edsoo.ru/00ade488
pEareHTOB JiaH B H30BITKE
99 OO6m1as xapaKTepUCTUKa bubmoreka [JOK
ssieMeHToB VIA-rpymnmbl https://m.edsoo.ru/00ade64a
23 AIOTpOIHBIE bubmmoreka [JOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

MOAU(DUKALIUU CEPBI.
Haxoxnenue cepsl u €€
COEMHEHUN B IPUPOJIE.
XHWMHUYECKHE CBOMCTBA CEPHI

https://m.edsoo.ru/00ade64a

CepoBoiopo/1, CTpOEHUE,

bu6mmoreka IJOK

24 (bmuﬂ CCIHIE M XUMITICCRHC https://m.edsoo.ru/00ade802
CBOICTBA
Oxcunpl cepbl. CepHast
o5 KHCIOTa, dbuznyeckue u bubmoreka IIOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPYMEHCHHUE
XUMHUUYECKHUE PEAKIIUH,
JIe)KaIlke B OCHOBE
MIPOMBIIIJIEHHOTO CIIoco0a
26 HgﬂquHI/IH CEPHOI KUCIIOTHI. bubmorexa I[IOK
https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHUE
OKpYKaIOIIEH CpeIbl
COCIMHEHUSMHU CEPBI
27 Brruncienrne MaccoBoM 107U bu6mmoreka IJOK
BBIXO/JIa MPOJYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO01ast xapaKTepuCTHKa
37eMEHTOB VA-TpyIIbL.
28  Asor paCHpOCszI}{’eHI/Ie B bubmorexa [OK
’ https://m.edsoo.ru/00adeeab
npupoze, puznueckue u
XUMHYECKHE CBOMCTBA
AMMHuak, ero (I)I/I%I/IIIeCKI/Ie u Bubmmotexa LIOK
29  XMMHYECKHE CBOMCTBA,

MMOJIYUYCHHUC U IIPUMCHCHUC

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

[Ipaktruueckas pabora Ne 3
no teme «Ilonyyenue

bubmoreka [JOK

30 aMMHaKa, H3y4eHUe ero https://m.edsoo.ru/00adf180
CBOWCTB»
31 gzgzlzziKK;ecﬁoglj;\;?{ewHe bubmorexa [IOK
y https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonp30BaHne HUTPATOB U
COJIE aMMOHUSA B KQUECTBE
3y  MHMHEPAIbHBIX YAOOpEHHUI. bubmuoteka [JOK
XUMUYECKOE 3arpsi3HeHNe https://m.edsoo.ru/00adf518
OKpYXaloIeh cpeibl
COCIMHEHUSIMH a30Ta
®docdop. Oxcun pochopa
33 (V) u bocdopnas kuciora, bubmmoreka [JOK
(du3nUecKre 1 XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJyYEHUE
Hcnonb3oBanue pocharos B
o | e 10K
" https://m.edsoo.ru/00adfc20
TIPUPOTHON CpEebI
dbocdharamu
3 s mppone drmcoe bubmiorera LIOK
’ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcupl yriepoaa, ux Bubmmorexa [JOK
36 | ¢uznuecKkue U XUMHYECKHE

CBOMCTBA. DKOJIOTHYECKHUE

https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

Ipo0OJIeMBbI, CBSI3aHHBIE C
okcuom yrieposaa (1V)

37  VYroapHas KHCJIOTa U €€ COJIU bubmiorexa LIOK
https://m.edsoo.ru/00ae006c¢
[TpaxkTrueckas pabora Ne 4
gy | Moy Bucorera 0K
' https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakuus Ha
KapOoHaT-uoH"
[lepBoHayYaNbHBIC TTIOHATHS
39 00 OpraHMYEeCKUX BEIIECTBAX bu6mmoreka IJOK
KaK O COEIMHEHUAX https://m.edsoo.ru/00ae054¢
yriepojaa
40  KpemHWHii U €ro COeIMHEHUS bubmorexa I[IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckast padota Ne 5.
Pemenne
a1 AKCIIEPUMEHTAJIBHBIX 3a]1a4 bubmoreka IIOK
o TeMe «Baxkneiinme https://m.edsoo.ru/00ae0bf2
HEMETAaJUIbl U UX
COCIMHEHUS
Kontponwsnas padota Ne3 o
4y Teme «Baxneinie bubmoreka IIOK
HEMETAIUIBI U UX https://m.edsoo.ru/00ae0e18
COEIMHEHHUS
OO0mast xapaKTepuCTHKA Bubmorexa LIOK
43  XUMHYECKHUX DJIEMEHTOB —

MeTaJU10B. MeTajuinueckas

https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

CBSI3b U METaLINYECKast
KpUCTaJUTMUecKasl penieTka.
du3nyecKkue CBOMCTBA
METAJIOB

XUMHUYECKUE CBOUCTBA
METAJJIOB.

bubmoreka [JOK

44 DNEKTPOXUMHUICCKHHA PSJT https://m.edsoo.ru/00ae1156
HanpsHKEHUN METAJLIIOB
OO01ue crocoObl MOTyYEHHUS
MeTasioB. CIIIaBbl.
Brruucnenus mo
45  ypaBHEHUSIM XMMHUYECKUX bubmorexa [OK
- https://m.edso0.ru/00ael1156
peaKiuii, ecu O1H U3
pEareHToOB COJACPKHUT
MpUMECH
16 [loHATHE O KOppPO3UH bubmuoteka [JOK
METAaJIJIOB https://m.edso00.ru/00ael1278
bu6mmoreka IJOK
47 Hlenounsie meraus! https://m.edsoo.ru/00ael14b2
48 OKCHUJIbI ¥ TUAPOKCUBI bubmoteka IIOK
HATPHUS U KaJIHsI https://m.edsoo.ru/00ael4b2
H_ICJ'IO‘IHOBGMGJIBHBEG BuGmorexa LJOK
49 | METAIILI — KATLIHH o https://m.edsoo.ru/00ae15e8
MarHui
50 Baxwueiime coequHeHUSs bu6mmoreka IJOK
KaJIbIUs https://m.edsoo.ru/00ael5e8
51 O0o0011IeH1E U

CHUCTEMAaTHu3aIusl 3HaHUM



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKECTKOCTEL BOIBI M CITOCOOBI

bubmoreka [JOK

52 e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
55 | s v " Serooms st BuGmorexa LIOK
i ,,I[ https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTpaHeHUS
. but6moreka IJOK
54 | AmoMuHHH https://m.edsoo.ru/00aelc64
55 AmMdoTtepHbIe CBOMCTBA bubnuotexa [JOK
OKCHJa ¥ TUAPOKCH 1A https://m.edsoo.ru/00aelc64
bubmmoreka IIOK
56 | Kemeso https://m.edsoo.ru/00ae1d86
57 | conn wenoen 1 n moncas BuGmorexa LIOK
(1) https://m.edso0.ru/00ae35e6
58 O00011eHNE "
cUCTeMaTH3alus 3HAaHUH
[Tpaktrueckast pabora Ne 7.
59 EEEIZHI:I?VIeHTaHLHHX 3a71a4 Brbmzorexa LIOK
p . o https://m.edsoo.ru/00ae3de8
o treme «BaxHeliue
METAJUIBI U UX COEIUHEHUSD)
Brrancnenus mmo
YpaBHEHUSIM XUMUYECKUX
peaKIui, eciiu OJ1H U3 Bubmmorexa [IOK
60 | peareHTOB J1aH B U30BITKE

WJIA COJICPKUT IPUMECH.
Brruucinenus maccoBoit
JIOJIM BBIXOJa TPOAYKTA

https://m.edso0.ru/00ae1750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

peaKIuu
O0o00mIeHue u

61 . 1
CUCTEMAaTHU3alIMs 3HAHUI
Kontponbshas padbora Ned 1o
62  Teme «BaxHeHIme METaIIIBI 1
U UX COCTMHEHUS»
6 noscomenmot o 1 buGmnorexa LIOK
https://m.edsoo.ru/00ae3f50
YyeJnoBeKa
64 XHUMHUYECKOE 3arpsA3HEHHE 1 bubmuoteka [JOK
OKPYKaIOIICH CpeIbl https://m.edsoo.ru/00ae4270
65 Posib xvimuu B pemieHnn 1 bubmuotexa [JOK
IKOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 g?gg;iﬁﬁeyg ofc 1 bubnmuoteka [JOK
. https://m.edsoo.ru/00ae0d0a
CUCTEMATHU3alIMs 3HAHUI
oy | ot oo 1 B 10K
. https://m.edsoo.ru/00adb33c
CHUCTEeMAaTH3allMs 3HAaHUI
68 gegsgﬁiigeyﬁ()& 1 bubmmoreka [JOK
. https://m.edsoo.ru/00ad9ch2
CUCTEMATHU3alIMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB 68
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
INPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°. AkiimonepHoe o0I1ecTBO
«3narensctBO «IIpocBenienre»

» Xumusi: 8-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; 5-€ U3/IaHUE, ITepepaboTaHHOE,
8 kiacc/ I'abpuensn O.C., Octpoymos U.I'., CnaakoB C.A. AKiioHEepHOE
obmectBo «M3aatenbeTBo «IIpocBemenne»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

dI'OC OOO: popmupoBaHre METAIPEIMETHBIX YMEHUI HA YPOKAaX XUMHH : &
KJIacc : uaakTuyeckoe nocoodue / aBt.-coct. T.B. lllanaposa, C.O. Haiinénsiena,
M.IO.Kanyruna, JI.B. Mopo3zosa, E.H. Banenko 2019 r.

dI'OC O0O0: popmupoBaHre MeTaPEeIMETHBIX YMEHUN HA YPOKAX XUMHUH : 9
KJIacC : IUJIaKTHYECKoe rmocooue C mpuioxxkeHueM Ha CD / aBT.-cocT.
M.IO.Kanyruna, E.B.KotoBa, JI.B.Mopo3zosa, C.2.Halinénsimena, T.B.I1lanaposa
2019 .

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u caliT 1utst yautens «51 uay Ha ypok
XUMHH»

http://him.1september.ru Equnas xomtekuus LIOP: TIpeameTHas KouteKus
«XHAMUS»
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