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MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XUMHUUM Ha YPOBHE OCHOBHOTO 0O0mIero oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI'O 00IIIero 00pa3oBaHusl, MPeACTaBICHHbIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (enepalbHOM paboueil MpOrpaMMbl
BOCITUTAHUS M C YUETOM KOHIICTIIIMH TIPETIOAaBaHus Y4SOHOTO TIPeIMeTa « XUMHS
B 00pa30BaTeIIbHBIX Opranu3anusiax Poccuiickoit denepaiuu.

[Iporpamma mo xuMum Aa€T TPEACTABICHHE O IENSIX, OOIIEH cTpaTeruu
oOy4eHusi, BOCHUTAHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOTO
npeamMera, yCTaHaBIMBaeT  00s3aTebHOE MPEAMETHOE coJiep KaHue,
peaycMaTpuBaeT pachpefeieHrue €ro Mo KiaccaM W CTPYKTypHpOBaHHE TIO
pazmenaM M TeMaM NPOrpaMMbl IO XUMHUHU, OMpPEAENsieT KOJIHMYECTBEHHBIC H
KaueCTBEHHBIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YUYEHUS XHUMHH C yYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKH y4eOHOTO TMpoIlecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYaromuxcs, OMNpeaeisieT BO3MOXHOCTH MpeaMmeTa s
peanuzaiuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOMN
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs, a Takke TpeOOBaHUH K
pe3yabpTaTaM 00y4YeHUs XUMHUU Ha YPOBHE IIeJIeH M3yUYCeHUsI TIPEIMETa M1 OCHOBHBIX
BHUJIOB YYCOHO-IIO3HABATEIIBHOW JEATEIIbHOCTH OOYYaroIerocss 1Mo OCBOSHHUIO
y4eOHOTO COJIepKaHUSI.

3HaHUE XUMHUHU CIYXKUT OCHOBOM i (POPMUPOBAHUS MUPOBO33PEHUS
oOyyJaromerocsi, €ro MnpejCcTaBICHUN 0 MaTEPUAIBLHOM €IUHCTBE MHPA, BAKHYIO
poyib urparT GOpMHUpPYEMbIE XMUMHEH MPEACTABICHHUS O B3aMMONPEBPAILECHUIX
SHEPrUud U 00 SBOJIONMU BEUIECTB B MPHUPOJIE, O MYTSIX PELIEHUs TI00ATbHBIX
npo0eM yCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, PHEPTrEeTUUYECKOM,
MTUTIEBOMN M 3KOJIOTHUECKON O€30MaCHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JUIsI  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIBTYPBhI JHYHOCTH, €€ 00IIeH 1 PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHKME MBIIIJICHUS U TBOPUYECKHUX CITOCOOHOCTEM
oOydJaronmmxcsi, HABBIKOB WX CAMOCTOSITEIPHOW  y4eOHOW JIESITEIBHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B MPOPECCUOHAIBHON ACSTEIBHOCTH;

3HAKOMHUT CO CHenu(pUKON Hay4dHOrO MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJI0CTHOTO B3IJIsA/Ia HA €IUHCTBO IPUPOBI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHOU TPAMOTHOCTH 00YyYarOIIUXCS;

crocoOcTByeT (POPMHUPOBAHUIO I1IEHHOCTHOTO OTHOIIEHUS! K €CTECTBEHHO-
-HaY4YHBIM 3HAHUSIM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTUYECKOE
oOpa3zoBaHne 00yJarONTUXCS.

JlanHble HampaBlieHUs B OOYYEHHM XMMHH OOECIEUYMBAIOTCS CHElU(pUKON
coJiepKaHusl yueOHOro MpeMeTa, KOTOPBIN SBISETCS NMeJaroruuecku



a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMHUU Ha OMPEICIEHHOM 3Tare eé
pa3sBUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIEr0 0Opa30BaHUsl OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbl NEPBOHAYAIBHBIX TMOHSATHH XHUMHH, OCHOB
HEOPIaHUYECKOM XHMHUM M HEKOTOPBIX OTHAEJBHBIX 3HAYUMBIX ITOHATHU
OPTraHUYECKON XUMHUH.

CrtpykTypa coaepxaHHsl MpOrpaMMbl 10 XUMUU C(HOpPMHpPOBaAHA HA OCHOBE
CUCTEMHOTO mnoaxoAa K €€ uaydyeHuro. CoJaepikaHHe CKIAAbIBAETCS U3 CUCTEMBI
IOHATUM O XUMHYECKOM IJIEMEHTE U BELIECTBE U CUCTEMBI IOHATUNA O XUMHUYECKOU
peakuuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPTaHU30BAaHbI IO MPUHIHUITY
MTOCJIEAOBATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHYECKUX IMPEIACTABICHUN
Pa3HOro ypOBHS:

— QTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanueckoro 3akona 1. 1. MeneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMA U XUMHYECKOM CBA3H;

— TMpPEACTaBICHUH 00 3IEKTPOIUTUYECKON JUCCOLMAlMU BEIIEeCTB B
pacTBoOpax.

TeopeTtndyeckne 3HAaHMS PACCMATPUBAIOTCA HAa OCHOBE HOMIIMPUYECKHU
MOJIyYE€HHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHS K JApPYyrOMY, BBINOJHAS (PYHKIMH OOBSICHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEH IPAKTUYECKOIO0 NMPUMEHEHUS U IOJyYECHUs
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHUMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEACTABIICHUS] O XUMUYECKOM COCTABIIOLIEH HAYYHOM KAPTHUHBI MUPA B JIOTHUKE
€€ CHCTEMHOM NPHUPOJbI, LEHHOCTHOIO OTHOWIEHHS K HAYyYHOMY 3HAHUIO H
METOJaM TO3HAaHMS B Hayke. M3ydeHue XUMHHM IPOUCXOAUT C IPUBICYEHHEM
3HaHWW W3 paHee M3YYCHHBIX YUYeOHBIX TpeaMeToB: «OKpYKaiouluil MUp»,
«bunonorus. 5—7 knacce» n «Pu3nKa. 7 Kiace».

[Ipy wu3yyeHMH XUMHUU TPOUCXOAUT (POPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTHUUECKOM
JEATEIBHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOHM KYJIBTYPBI.
3anaya y4yeOHOIrO IpeAMETa COCTOUT B (POPMUPOBAHHUU CHUCTEMBl XHMUYECKUX
3HaHUU — BaXXHENIINX (DAaKTOB, MOHATHUH, 3aKOHOB U TEOPETUYECKUX TOJIOKEHUH,
JOCTYNHBIX OO0OOIIEHUH MHMPOBO33PEHUECKOIO XapakTepa, s3blka HAayKd, B
OpUOOIIEHUM K Hay4yHbIM METOJAaM [O3HAHWUA MpPU H3YYEHUM BEIIECTB M
XUMHUYECKHUX PEAKIHid, B (OPMHUPOBAHUHN U PA3BUTHU MMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHOM M Yy4eOHO-HCCIIEAOBATEIbCKOM
NEeATEIbHOCTH, OCBOCHHMHM NpaBWi 0€30MaCHOTO OOpallleHHs C BeElleCTBaMU B
ITIOBCETHEBHOM KU3HM.

[Ipy M3yyeHun XUMUM HAa YPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl Ba)KHOE
3Ha4YeHHE MPUOOPENU TaKue LEH, KaK:



— (opmupoBaHMEe UWHTEIUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEJIbHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHs] Ha CHCTEMaTH4YecKoe MpHOOIIEeHUE
oOydJaronmmxcsi K CaMOCTOATEIbHON IO3HABATEIBHONW NEATEILHOCTH, HAyYHBIM
MeTo/JaM TMO3HaHus, (GOPMHUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrieueHue yCJIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETCHUIO 00YUYAIOIIIUMUCS
OTBITa Pa3HOOOPA3HOW MAESITENLHOCTH, TIO3HAHWS W CAMOIIO3HAHUS, KITFOYEBBIX
HaBBIKOB (KJTFOYEBBIX KOMIICTCHIIHI), UMEIOIINX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3TMYHBIX BUJIOB JACSITEIBHOCTH;

— (QopmupoBanue o0Omeld (GYHKIIMOHATHHOW ¥ E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCIE€ YMEHHH OOBICHATH UM OICHUBATH SIBJICHHUS
OKPY’KaIOIIEer0 MHpA, UCIOJIB3ys 3HAHUS U OIBIT, MOJYYEHHbIE MPHU H3yUYCHUU
XUMHUHU, TPUMEHATh WX TMPU PEIICHUH TPOoOJIeM B TOBCEIHEBHOW KU3HU W
TPYJIOBOM J€STEIIbHOCTH;

— (¢dopmupoBaHHe Yy OOYYarONIMXCS TyMaHUCTHYCCKUX OTHOIICHHH,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHWUU JUISI BBIPAOOTKH OSKOJOTHYECKU
LEJIeCO00Pa3HOro TMOBENECHUSIT B OBITY M TPYAOBOM JAESATENBHOCTH B IENIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH TPUPOTHOU CPE.IbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEHHUs OOIICYETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(dHIIs M HANPABJICHHOCTU JAIbHEUIIIETO
oOyueHus.

OO0miee 4YMCIO YacoB, OTBEAEHHBIX JUIsI M3YyYEHHUs] XUMHUU Ha YpPOBHE
OCHOBHOT0 00111ero o0pa3zoBanusi, coctapiisieT 136 yacoB: B 8 kitacce — 68 yacoB (2
yaca B Hezlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYUEHUSA

8 KIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE MIOHSATHSA

[Ipenmer xumuu. Ponp XUMHUM B KU3HU YEJNOBEKA. XMMHSI B CUCTEME HayK.
Tena u BemiectBa. PU3WUECKHE CBOMCTBA BEMIECTB. ATIPEraTHOE€ COCTOSIHUE
BemlecTB. [loHsATHE O MeTogax Mo3HaHHWS B XMMHM. UUCTBIE BEIIECTBA U CMECH.
CniocoOslI pa3jieneHus: cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE dJeMEHThl. CUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U cllokKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (popmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX AJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCUTEIbHAsT aTOMHas Macca.
OtHocuTenbHas MOJEKyJsipHas macca. MaccoBasi 0Jisl XMMUYECKOTO 3JIEMEHTA B
COECIMHEHHH.

KommuectBo BemectBa. Monb. MossipHas macca. B3auMoCBsA3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYpHBIX €AWHUIl BemiecTBa. Pacuérel mo dopmyiiam
XUMUYECKUX COCTMHEHUH.

DOU3NYECKME U XUMUYECKUE SABJICHUSA. XUMHUYECKAs PEAKIUA U €€ NMPU3HAKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHYECKHe ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX PEAKIIUN (COSTMHEHMS, Pa3JI0KECHUS, 3aMEIIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/A0H, MpaBuUiiaMu paboThl B JabopaTopuu u
npuémMamMu oOpaileHus ¢ J1adbopaTopHbIM 000PYJOBAaHUEM, W3YUYEHUE U OIHMCAHHE
bu3nueckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIECTB, HaOI0/ICHNE
¢dusnueckux (IIaBJIeHUE BOCKA, TasHHUE JbJa, pAacCTUpPAHUE caxapa B CTYIIKE,
KUIICHUE W KOHACHCAIUS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHHE
MEJTHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJa C KUCJIOTOW) SIBIICHUM, HAOMI0ICHUE U
ONUCAaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuil (pas3iokeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pas3iioKeHUE THIPOKCHUAA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBUE Kese3a ¢ pactBopoM cosid meau (11),
U3y4eHHE CIOCOOOB pa3/eeHus CMeCel: ¢ MOMOIIbI0 Marfurta, (UIbTPOBAHUE,
BEITIAPUBAHUE, JUCTIILIISAINS, XpoMaTtorpadusi, IpoBeIeHNE OYNCTKH TTOBAPECHHOM
coid, HaOMIOJIECHWE U  ONHCAHME  PE3yJbTaTOB  MPOBEJCHUS  OIbITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAcChl, CO3JaHHUE MOJEIIEH MOJIEKYJ
(IrapocTepKHEBBIX ).

Ba:xHeiinue npeacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT U MpPOCTOE
BemecTBo. HaxoxneHune kucimopoia B HpUpoAE, (DU3UUECKHE M XUMHUYECKHE
cBorictBa (peakmuu TopeHus). Oxcuzapl. [Ipumenenwe kucmopona. CrocoObI
MOJYYEHHUs] KHUCJIOpoAa B JladopaTOpud U MPOMBIIUIEHHOCTH. KpyroBopot
Kucnopoa B mpupoje. O30H — aluIoTponHas Mou(pUKaLKs KHCIOPOa.

TennoBoit 3p(}HeKT XUMHUUECKONW peaklnyd, TEPMOXHMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHYECKHE peakUuU. TOIIMBO: yrojlb MU METaH. 3arpsA3HCHHE
BO3/lyXa, yCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHue 030HOBOTO CIIOA.



Bonmopon — nsnemeHT u mpocroe BemecTBo. HaxoxaeHuwe Boaopona B
npupoae, (U3MUYECKHE U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. Kucnotsl u conu.

MoutsipHbIit 006EM ra3oB. Pacu€Tel M0 XUMUYECKUM YpaBHEHUSIM.

dusnueckne CcBoOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpEL
HacellieHHbIE M HEHACHINIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEMIECTB B BOJIE.
MaccoBas 10Ji4 BEIIECTBA B paCTBOpPE. XUMHUUYECKHUE CBOMCTBA BOJIbl. OCHOBAHMSI.
Ponp pacTBOpoB B MpHpOJie U B KU3HM YesioBeKa. KpyroBopoT BOJbI B MPUPOJIE.
3arpsi3HeHHe MPUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccudpukanus Heopranmdyeckux coeauHeHuit. Oxcuabl. Knaccudukarus
OKCUJIOB:  cojieoOpasyromue (OCHOBHbIE, KHCIOTHbIe, amM(pOTEpHbIE) U
HecosieoOpaszytone. Homenknarypa okcuaoB. Dusmyeckue U XUMUYECKHE
CBOMCTBA OKCUIOB. [lomyuenune okcuaos.

OcHoBanusa. Knaccudukaiuss OCHOBaHMM: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMmeHnknatypa ocHoBaHMil. PU3MYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne oCHOBaHUA.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @usznyeckue u
XUMHUYECKHE cBoMcTBa KuCIOT. Pan axtuBHOcTHm MetauioB H. H. bekerosa.
[lonmydeHnne KuUCIoT.

Commu. Homenknatypa coseil. Guzndeckue u XMMHUYECKAE CBOMCTBA COJICH.
[Tosyuenue couei.

['eneTnueckas CBSI3b MEK/y KJIaCCaMH HEOPraHUYECKUX COEIMHEHUIA.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPEACIICHUE COJNEPKAHMS KHUCIOPOIa B BO3AYyXE, MTOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE U HW3YYEHUE CBOMCTB KHCIOPOJa, HaOIIOAECHUE
B3aUMOJICHCTBUSI BEIIECTB C KHUCJIOPOAOM M YCJIOBUSI BO3HUKHOBEHUS W
IpeKpallleHus TopeHus (Mokapa), O3HAKOMJIEHHWE ¢ OOpa3llaMu OKCHJIOB H
ONMMCaHUE HX CBOMCTB, TMOJy4YE€HHE, COOHMpaHHEe, pPACHO3HABAHWE W H3YyUYCHHE
CBOWCTB BOJIOpoJia (ropeHue), B3aumojieicTBue Bojaopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HCITIOJIb30BAHUE BUJCOMATEPUATIOB), HAOII0IeHHE 00pa3lloB BEIIECTB
KOJMYECTBOM | MOJb, HCCIIEJOBAHUE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOW PACTBOPUMOCTBIO, TPHUTOTOBJIEHHUE PACTBOPOB C OMNPEAEIEHHOU
MacCOBOW J0JIEl pacTBOPEHHOTO BEIIECTBA, B3AUMOJCICTBUE BOAbI C METAJLIAMU
(HaTpyeM ®W  KajbllueM) (BO3MOXKHO HCIIOJIb30BaHHE BHACOMATEPHAIIORB),
UCCJIeIOBaHUE O0pa3l0oB HEOPraHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaO0JII0/ICHHE U3MEHEHHUsI OKPACKU MHANKATOPOB B pacTBOpaxX KUCJIOT U HIEI0YEeH,
n3yuyeHue B3aumojenctBus okcuaa Meau (II) ¢ pacTtBopoM cepHOM KHCIOTHI,
KUCJIOT C MeETaJlaMH, pEaKIMid HEeWTpaau3alluu, MOJy4YE€HHE HEepPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METAJUIA JPYI'MM M3 pacTBOpa COJIA, PEIICHHE
AKCIEPUMEHTANIBHBIX 3a/a4 Mno Teme «BaxkHelue Kiaacchl HEOPraHUYECKUX
COCAMHEHUID.



IHepuoauueckuii 3axkoH u Ilepuoamyeckast cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. Ctpoenne aromMoB. XHMHYECKAsl CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMKU XUMHUYECKHX 3JeMeHTOB. [loHsatue o
IpyINax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTEepHBIE OKCHIBI
Y TUJIPOKCUIBI.

[Tepuoanueckuit 3akoH. [leproanyeckas cucteMa XUMHYECKUX JIEMEHTOB /1.
N. MengeneeBa. KoporkomepuogHas W JUIMHHONEPUOAHAA hopmbl
[Tepuoanueckom cucrembl xumMudeckux 3iiemMeHToB 1. . Menneneesa. [lepuoas
U rpynnbl. PU3NYECKUH CMBICI TOPSAKOBOIO HOMEpPA, HOMEpPOB IIeEpUoaa U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX  000JOYEeK aTOMOB TMepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[lepnognueckorn cucremnl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
3JIEMEHTA M0 ero nojoxenuro B [lepuoanueckoit cucreme [1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUsI paJuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB 110 IPYyNIIaM U MEPUOJAM.

3nauenue [lepronnueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMUYECKHUX
AJIEMEHTOB I pa3BuTvs Hayku W npaktuku. J[. WM. MenaeneeB — yd€Hbil u
rpakIaHUH.

Xumuueckas cBsizb. KoBasieHTHass (MOJsipHasT M HEMOJIApHAs) CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenb  okuciieHusi.  OKHUCIUTENBHO--BOCCTAHOBUTENBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIEHNs U BOCCTAaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpaslioB BEILECTB METAUIOB M HEMETAIIOB, B3aMMOJIEHCTBHE
TUAPOKCUJA LHMHKA C pAcTBOpPAMHU KHUCJIOT M UIEJOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPHUMEPBI  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropenue, peakiiuy pazioKeHHs], COSTUHEHU).

Mescnpeomemmnbwie cea3u

Peanuzanns meXnpeaMETHBIX CBSI3€M NpH HM3yYEHUHM XUMUU B 8§ Kjacce
OCYULIECTBJISIETCS. 4epe3 MCIOJIb30BaHME KakK OOIIMX €CTeCTBEHHO--HAyYHbIX
MOHSTUN, TaK W TOHATUH, SBISIONIMXCA CUCTEMHBIMU ISl OTAECIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O [IMKJIA.

OOmme ecTeCTBeHHO--HAYYHbIE TIOHSTHS: HAyYHBIN (aKT, TUTIOTE3a, TEOPHS,
3aKOH, AaHalW3, CHHTE3, KIacCUpUKalUsi, NEPUOJAUYHOCTh, HAOIIOCHUE,
JKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usnka: Marepusi, aToMm, D>JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJA, SJEKTPUUYECKUN 3apsll, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHUE BEIECTBA, Ta3, (GU3NYECKUE BETUYUHBI, ¢IHHUIIBI
M3MEPEHUS, KOCMOC, ITaHEThI, 3BE3/1bI, COTHIIE.

buonorus: dorocunTes, nprxanue, buocdepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE IMOPOIHI,
MIOJIE3HBIE MICKOIIAeMbIE, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasi peaKkuusi

[Tepuoanueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKHUX JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kaiuus, KalablUud M HX
COCIMHEHUHA B COOTBETCTBUM C IIOJIO)KEHHUEM 3JeMEHTOB B Ilepuonnueckon
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CrtpoeHue BellecTBa: BHAbl XMMHUYECKOW CBSI3U. THUMBI KpPUCTAIULIMUECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTATUIMYECKON PEIIETKU U
BHUJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XUMUYECKUE
CBOMCTBA BELIECTB, OTHOCSIIMXCA K PpAa3JMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHU, TEHETUYECKAs CBS3b HEOPraHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEaKIUi 10 pa3IudHbIM MpU3HAKaM (TI0 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, o
M3MEHEHHIO CTEMECHEW OKHUCIICHUS XMMUYECKUX 3JIEMEHTOB, M0 OOpaTUMOCTHU, IO
Y4acCTHIO KaTallu3aTopa). JK30- U IHJAOTCPMHUUECKUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHEHHUS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUUYECKUX peakiusx. [ToHsATHEe 0 TOMOT€HHBIX U T€TEPOreHHBIX
peakuusx. [lonarue o karanmse. [losTue 0 xumuyeckom paBHoBecuu. MakTophl,
BIIMSIIOIIME HAa CKOPOCTh XUMHMYECKOW pPEAKIUMU U IIOJOKEHUE XUMHUYECKOIO
PaBHOBECHUSL.

OKHCIIUTENFHO-BOCCTAHOBUTENIbHBIE ~ pEaKIMU,  DJCKTPOHHBIA  OayaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOMN pEeaKLnH. CocraBienue YPaBHEHUU
OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAaKUUM C  MCIOJb30BAHUEM  METOZA
AJIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON TUCCOUALMHU. DJIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, anHnoHbl. MexaHu3m JUCCOLMALMM BEIIECTB C PA3IMYHBIMUA BUJIAMHU
XUMUYeCKoH cBs3u. CteneHs aucconuanui. CHIIBHBIE U CITA0BIe SJICKTPOJIUTHI.

Peakuuu noHHoro oomMeHa. Y ClIoBUsl IPOTEKAHUS PEaKI[Mii HOHHOTO OOMEHa,
MOJHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHHUs peakiuid. CBOWCTBa KHCIIOT,
OCHOBAaHMM M COJel B CBeTe MNPEACTaBIeHUM 00  DIEKTPOIUTHUYECKOU
nucconnanyu. KauectBeHHbIE peakini Ha HOHBL. [loHsATHE O THApPONIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISMH KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BCIIECTB — METAUIOB W HEMETAUIOB (TpaduTa W amMasa), CIO0KHBIX BEIICCTB
(xJopuaa HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTUA CKOPOCTH XUMHUYECKON peakluuu
OT BO3JICUCTBUSl PA3IMUHBIX (PAKTOPOB, UCCIIEIOBAHUE DIECKTPONPOBOAHOCTU



pacTBOpPOB BEILECTB, IIpoLEcca JAUCCOLMALMM KHCIOT, IIeJoued U  Ccojei
(BO3MOYKHO  MCIIOJIB30BaHME BHJAEO MaTEpUajOB), IPOBEICHUE  OIIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKW  I[POTEKAHHWS  peakuuid HMOHHOIO  OOMeEHa
(oOpazoBanue ocajaka, BbIJCICHUE Ta3za, oOOpa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIM
(ropeHue, peaky pasyIoKEHHUs, COEIUHEHHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEUIECTB C TIOMOIIBIO KA4YEeCTBEHHbIX pEaklUuMid Ha HMOHBI, pEUICHHE
HKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTa/iibl U UX COeIMHEHNUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (hU3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWUMHUYECKHE CBOMCTBA Ha MpUMEpe  XJopa
(B3auMozelicTBUE C MeTa/llaMd, HEMeTajlaMH, Iienodamu). XJIOPOBOAOPOJ.
ConsHass KHCIIOTa, XMMUYECKHE CBOWCTBA, NOJIy4yeHHE, NMpUMEHeHue. JlencTBue
XJIOpa M XJOpPOBOAOPOJa HAa OpPraHU3M 4YeJjoBeKa. BakHeWlue XJIOpUAbl U X
HAaxXO0XJIEHUE B IPUPOJIE.

OO6mast xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOEHUs
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue U (PuU3nyYecKue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPONHbIE MOJU(DUKAIUN KUCIOPOIA
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpOJl, CTpoeHUe, (pU3NYECKUe U
XUMHUYECKHEe cBOMCTBA. OKCHIBI Cephbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucnora, (Qu3MUEecKMe M XMMHYECKHE CBOHcCTBa (0OlIuMe  Kak
IpEICTaBUTENsl Kjacca KHUCIOT MW crenuduyeckue). XHUMHUYECKUE peaklu,
JeXKalie B OCHOBE MPOMBILIUIEHHOTO CIoco0a MOJyYeHUs CEpHOW KHUCIIOTHI.
IIpumenenue cepHoil KucnoThl. COIM CEPHOIM KUCIOThI, KAUECTBEHHAs peaklys Ha
cyib¢ar-uoH. HaxoxzaeHue cepbl U €€ COEIMHEHUH B NIpUpoOJe. XUMHUYECKOE
3arpsi3HEHUE OKpYKAroUIel cpelabl COEAMHEHUSMU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3AYyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OOmiast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUsS. A30T, pacIpOCTpaHEHUE B IPUPOJE,
busnueckre u xuMuueckue cBoiictBa. KpyroBopot azora B npupoje. AMMHAK, €TO
¢bu3nuecKkrue U XUMUYECKHE CBOMCTBA, MOy4eHHe U npuMeHeHne. Coim aMMOHHS,
X QU3NYecKue U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBI aMMOHMs. A30THasi KHUCIIOTa, €€ MOJlydeHue, (pU3MUecKHe U XUMHUYECKHE
cBOMcTBa (0OlIME KaK NPEACTaBUTEN Kjacca KHCIOT M cleuupuyeckue).
Hcnonp30BaHue HUTPATOB M COJEd aMMOHMS B KadyeCTBE MHUHEPAIbHbBIX
ynoopeHuil. XuMU4ECKOe 3arpsi3HEHNE OKPYIKAIOILIEH Cpelibl COEAMHEHUSMU a30Ta
(KUCOTHBIE JOXKIH, 3arpsA3HEHHE BO31yXa, IOYBBI M BOAOEMOB). Docdop,
ajutoTponHele Moaudukaruu docdopa, GuU3MUECKHUEe U XUMUUYECKHE CBOMCTRA.
Oxcun pochopa (V) u pochopnas kucnota, puznueckre 1 XMMAYECKUE CBOWCTBA,
nosrydyenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

OOmas xapakrtepuctuka 31eMeHTOB [VA-rpynnsl. OcOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHMs. YTIJIEPOJ, alJIOTPOIIHBIE



MOAU(UKALIUKM, PACOPOCTpaHEHUE B TMPUPOAE, (U3NYECKHE U XHUMHYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriepoga B npupoje. OKcuaipl yriepoaa, ux
duznueckue M XHMMHYECKHE CBOMCTBA, JCHCTBME HA JKUBbIE OPTraHU3MBI,
NOJIy4YeHHE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rino0anbHOTO NOTEIVICHHUS KJIMMAaTa, MapHUKOBBIN
ahdexT. YronpHas KUCI0Ta U €€ CONu, NX (PU3NYECKre U XUMUYECKHE CBOMCTBA,
noydyeHue u npuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH M CEIIbCKOM
XO35UCTBE.

[lepBoHauanbHBIC MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TJIUIEPHUH, YKCYCHas KUCIIO0TA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOJOB (YroJib, MPUPOJHBIN Tra3, HEPTH),
MPOIYKTHl UX TepepaboTku (OCH3WH), UX POJib B OBITY W MPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaAX, OCNKaX, YIJIeBOIaX — U UX
poi B KM3HM 4YeloBeKa. MarepuaibHOE€ €IUHCTBO OPTraHUYECKHX U
HEOPTAaHWYECKUX COCIIMHCHUN.

Kpemuwuii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, TMOJYyYECHUE U
npumeHenue. CoenuHeHus KpeMHus B mnpupoge. OOmme mnpeacTtaBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX HCIOJIb30BAaHUE B
OBITY, B IIPOMBIILJIEHHOCTH. BakHeline CTpOUTENIbHbIE MaTepHUasbl: KepamHuKa,
CTEKJIO, IIEMEHT, 0eTOH, >kene300eToH. [IpobremMbl Ge30MacHOr0 MCMOIb30BaAHUS
CTPOUTEIBHBIX MATEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3lloB HEOPraHWYECKUX BEIECTB, CBOMCTB COJSTHON KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIUN Ha XJOPHUJ-UOHBI U HAOIIOJEHUE MPU3HAKOB
UX TMPOTEKAHMS, OMNBITHI, OTpa)karolue (U3NUYECKUEe U XUMHUYECKHE CBOMCTBA
TraJOr€HOB M HX COEAUHEHUH (BO3MOXHO HCIOJb30BaHUE BUJIEOMATEPHAIIOB),
O3HAKOMJIEHME C O0Opa3laMu XJIOPUIOB (TaJOT€HUAOB), O3HAKOMJIEHUE C
oOpasmamMmu  cepel U €€  COCAMHEHMAMH  (BO3MOXKHO  HCIIOJIH30BaHHE
BUJIEOMATEPUAIIOB), HAOIIOACHHUE TIpoliecca OOYTIIMBAaHUS caxapa MoJ JeHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCIOThI, M3YYEHHE XHMHUYECKHUX CBOMCTB
pa30aBIIEHHON CEPHOI KMCIIOTHI, TPOBEICHUE KAYECTBEHHOM peakiuu Ha Cyabdat-
WOH M HaOJIOJIeHWe TMpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu azora, (Gochopa M MX coeAMHEHUN (BO3MOXXHO HCIOIb30BaHUE
BHUJICOMATEPHAIIOB), 00pa3iiaMu a30THBIX U (HOCHOPHBIX YI0OpEHHI, MOTyUYeHHE,
coOupaHue, pacro3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUaka, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U GocdaT-uOH U U3yUCHUE MPU3HAKOB
UX IPOTEKAHMs, B3aUMOACHCTBHE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojielen
KPUCTAIUIMYECKUX pemEToK anmasza, rpadura, ¢yuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTUBOTrasa, MOJyuyeHUE, cOOMpaHue, paclo3HaBaHUE U H3yUCHUE
CBOMCTB YIJIEKMCJIOTO ra3a, MpOBEJEeHUE KaueCTBEHHBIX peaKkIui Ha KapOoHAT U



CUJIMKAT-UOHbl M U3YUYEHUE TMPU3HAKOB UX TMPOTECKAHUS, O3HAKOMJIEHHUE C
NPOAYKIMEN CHIMKATHON MPOMBIILUICHHOCTH, PEIICHUE HAKCIEPUMEHTAIbHBIX
3aj71a4 1o TeMe «BaxkHele HeMeTallJIbl U UX COCIMHECHUS.

MeTaJJIbl M UX COeIUHEHMS

OO6m1as XxapakTepUCTUKa XUMMHUUYECKUX JIEMEHTOB — METAJVIOB Ha OCHOBAHUH
uxX mnosioxxkeHus B llepuomnueckor cucreme XuMHU4YecKHX dyemeHtoB J[. .
MenpeneeBa U cTpoeHuss aToMoB. CTpoeHHE MeETajioB. MeTaiiueckas CBA3b U
METa/UIM4YecKass  KpUCTAJUIMUecKas  peme€Tka.  DJICKTPOXUMHUYECKUU  psll
HaMpsHKeHUH MeTauoB. OU3NYecKre U XUMUYECKHUE CBOMCTBA MeTaiuioB. O01mume
CIOCOOBI TOMy4YeHUs: MeTauioB. [loHSATHE O KOppo3uM METauioB, OCHOBHBIC
CIOCOOBI 3alIUThl UX OT KopposuH. CruiaBel (CTaiab, YyTyH, TIOPATIOMUHHM,
OpoH3a) ¥ X MIPUMEHEHHUE B OBITY U MPOMBIIIUICHHOCTH.

[Ilemounble MeTaUIBI: TOJOXKEHUE B lIlepruognyuecko cucTeMe XUMHYECKUX
anemeHToB /. 1. MenneneeBa, CTpoeHHE MX ATOMOB, HaXOXICHUE B IMPUPOJE.
dusznyeckrue U XMMHUUECKHE CBOMCTBA (Ha mpuMepe HaTpust U Kanus). OKCUAbl U
TUAPOKCUILI HaTpuss W Kaius. [IpuMeHeHHe WIENOYHbIX METalIOB M HX
COECIVMHEHNH.

[[lenouyno3emenbHble METAUIbl MAarHuii MW KaJbLMH: IIOJIOKEHHE B
[Tepunonnueckoit cucreme xumuueckux 3nnemeHtoB J[. . MenaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJeHUE B Npupojic. Puzndeckue u XMMUYECKUEe CBOMCTBA MarHus
W Kanplusa. BaxHeiive coequHEeHUs Kalblus (OKCHUZ, THUIPOKCHI, COJIN).
JKEcTkoCTh BOJIBI M1 CITOCOOBI €€ yCTpaHEHHS.

AJltoMUHUN: TTo10keHre B [leprnoandeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
. . MenpaeneeBa, CTpOCHUE aToOMa, HAXOXJICHUE B Ipupoje. PU3UYECKUE H
XUMHUYECKHEe CBOMCTBA almfOMHHUSA. AM(POTEpHBIE CBOMCTBA OKCHAA M THAPOKCHIA
aJTFOMMHUSL.

Kenezo: nomoxenne B [lepruoauueckon CHCTEME XUMUYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa, CTpOEHHME aToMa, HAXOXKIECHHME B npupone. Pusnmyeckue u
XUMHYECKUe CBOMCTRA xkene3a. Okcuibl, TuApoKcHuabl U comu xene3a (II) u xenesza
(IIT), ux cocTaB, CBOMCTBA U MOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ O0O0pa3laMd METaUIOB M CIUIABOB, WX (PU3WYECKUMH
CBOWMCTBaAaMHU, H3YUYCHHE  pE3YyJIbTATOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEpPUANIOB), OCOOCHHOCTEW B3aUMOJCHCTBHS OKCHIA
KaJIbIIUS W HATpus C BOJOM (BO3MOXXHO HCIIOJIb30BAaHHE BHEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB XKECTKOW BOJIbI, MPOLIECCA TOPEHUA JKEJie3a B KUCIOPOJIE
(BOBMOXXHO  MCHOJIb30BaHHE  BHACOMATEPHATIOB), ITPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMN HA MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT1) u xene3a (II1), menu (I1), HabmroIeHWE W ONMMCAHKE MTPOIIECCOB OKPAITUBAHUS
IJJAMEHU WOHAMU HaTpus, Kalusd W Kajdblus (BO3MOXKHO HCIOJIb30BAHHE
BHJICOMATEPHAIIOB), UCCIIeIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHU/IA aTIOMUHHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHHE YKCTIEPUMEHTATIBLHBIX 33/1au 1o TeMe «BaxkHeiliine
METaJUIbl U KX COCMHECHUS.



XUMHUS U OKpPYKAOIIAA cCpeaa

BemecrBa u Marepuanbl B MOBCEIHEBHOM >XM3HU 4eJOBeKa. be3omnacHoe
HCIIOJIb30BAaHKE BEIIECTB M XUMHYECKUX peakiuil B ObITy. IlepBas momoris npu
XMMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleld cpefnl (MpeaesibHas JOoMyCcThUMast
KOHIIeHTpaIus BemiecTB, Aanee — [1/IK). Ponp xuMun B pemieHun 3K0JI0THYECKUX
mpo0em.

Xumuueckuii IKcnepumenm:

H3yueHre oOpas3IoB MAaTepUAIOB (CTEKJIO, CIUIaBbl METAILJIOB, MOJUMEPHBIC
MaTepHabl).

Mescnpeomemmunie ceasu

Peanuzanus MeXNpeaMETHBIX CBsi3ed MpU HU3y4YeHUHM XUMUU B 9 Kjacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJb30BAHUE KaK OOIUX €CTECTBEHHO-HAYUYHBIX
MOHATHUM, TaK U TMOHSITUH, SBJISIOUIUXCS CUCTEMHBIMU JJISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TOHSTHUS: HAay4YHBINM (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTe3, KIacCH(pHUKAIUI, IEePpUOIUIYHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJICNb, SIBJICHHUE, MNapHUKOBBIN
a3 PeKT, TEXHOIOTHS, MATCPHAIIHI.

duznka: Marepusi, aroM, OJIECKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHU]I,
M30TONBI, PAJIUOAKTUBHOCTh, MOJIEKYJA, DSJICKTPUUECKUM 3apsj]l, MPOBOJIHUKH,
MOJIYITPOBOJTHUKH, — JAUAJIEKTPUKH, (OTOIIEMEHT, BEHIECTBO, TEIO, OO0BEM,
arperaTHOE COCTOSTHUE BEIIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAIIIMYECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEJIIMYMHBI, €IUHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TJIAHETHI, 3BE€3/1bI, COJIHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, dKOCHUCTEMA, MUHEPAIbHBIC
yA00peHusl, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHTHI, TUTATEIbLHbBIC BEIICCTRA.

['eorpadus: armocdepa, rugpochepa, MHHEpaNbl, TOPHbBIE I[OPOJIBI,
II0JIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJNbTAaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO  OOILEro
o0pa3oBaHMsI JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHHM B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOMN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH, IPUHSITHIMU B
oOlllecTBe TMpaBWIaMd M HOPMaMU TOBEJEHUS W CHOCOOCTBYIOT IMpoIleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMMAIIU3AINH O0YyYarOIIUXCS.

JIn4HOCTHBIE  PE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJACTBOBATbCS CHUCTEMOW TMO3WTUBHBIX I[IEHHOCTHBIX OpHUEHTAUUN U
pacIIMpEeHUE OIbITa JEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOI'0 OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAyYHOMY HACJEOWI0, MOHMMAaHMUS 3HAYCHUS XUMHUYECKOW HAYKU B KU3HU
COBPEMEHHOTI'0 OOIIECTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOW HH(poOpmaiuen o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPONUCTBE MUpPa U OOIECTBA;

2) rpasKaIaHCKOr0 BOCIIUTAHUSA:

IIPEICTABICHUS] O COLUMAIBHBIX HOPMAaX M NPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUHN B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-HMCCIEAOBATEeIbCKOW, TBOPYECKOM H  JAPYIHMX  BHUAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOM NEATENbHOCTH MpU
BBITIOJIHEHUM Y4YEOHBIX, TO3HABATENBHBIX 3a/1a4, BBITIOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX MTPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecC€ ATOM Yy4eOHOM NEeATEeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJCHUE M TIOCTYNIKM CBOMX TOBAPUINEH C TMO3ULUAH
HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUN MOCTYTIKOB,;

3) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHPOBO33PEHUYECKNE TPEICTABICHUSI O BEIIECTBE WU XWMHUYECKON pPEaKIUu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKM M COCTAaBJISIFOIINE
OCHOBY ISl TIOHUMAaHUS CYIIHOCTA HAyYHOW KapTUHBI MHUpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS NPUPOJBI, B3aUMOCBS3SAX YEIIOBEKA C
MPUPOJHOM CPEZIO, O POJIM XMMHUU B O3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEJIbHbIE MOTHUBBI, HANIPABJICHHBIE HA IMOJYYEHHE HOBBIX 3HAHWU IO
XUMUHU, HEOOXOaUMbIe JUIsi OOBSICHEHUs HaOII0JaeMBIX IMPOIIECCOB M SIBJICHU,
MO03HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl € Y4YE€OHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATYPON, JOCTYNMHBIMM TEXHHUYECKUMHU CpEACTBAaMU HHGOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHI0 W TO3HAHHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaM0O00pa30BaHUIO, MPOEKTHON U UCCIEA0BATEIbCKOM



JESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JlaJdbHEHIIeM;

4) GopMupoOBaHMS KYJAbTYPBbI 310POBbS:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIECHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370pOBBIN 00pa3 XW3HHW, OCO3HAHWE TOCIEICTBHA H
HETIPUSTHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOT0JIs, HAPKOTHUKOB, KypEeHHS),
HEOOXOJMMOCTH COOJIOJICHUS TIpaBUJl OE30IACHOCTH TIpU  OOpAIICHUH C
XUMUYECKUMHU BEIIECTBAMH B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOIr0 BOCIMTAHMS:

HMHTEpEeC K MPAKTUYECKOMY U3YUYEHHUIO NMpodecCcuil U TpyJa pa3IMuHoOro poja,
YBOKEHHE K TPYIy U pe3yJibTaTaM TPYJAOBOM NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHWA 110 XHUMHH, OCO3HAHHBIM BBIOOD
WHUBUTyJIBHON TPACKTOPUHU MPOJOJDKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CITOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEM,
yCIeIHON TTPOo(eCcCHOHAIbHON ASATEILHOCTH M Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHAIBHON CPEJIE;

6) 3K0/10rH4ecKOro BOCIUTAHMSI:

AKOJIOTMYECKU 11eJ1IecO00pa3HOe OTHOIIEHWE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTH 3J0POBOTO U
O0e3zonacHOro oOpa3a >KU3HH, OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHOMY
(U3MYEeCKOMY U TMCUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJCHUS
MpaBuJ1 0€30MacHOTO MOBEJICHUS ITPU pabOTE ¢ BEIIECTBAMHU, a TAKKE B CUTYAIUSX,
YIPOXKAIOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MMOJTy4YaeMble MPU U3YyUYECHUU XUMUH, HJIA
pelIeHus 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEOM, ISl OBBILICHUS
YPOBHSI  9KOJIOTMUECKOW  KYJBTYpbl, OCO3HaHUA [JIOOAJTBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM M MyTeH MX pPEIIeHUs IOCPEJICTBOM METOJOB XHUMHH,
AKOJIOTHYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS MM B IMO3HABATEIHHOM,
KOMMYHHUKATUBHOMW W COITMAJILHON MTPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe wMmeranpeaMeTHBIX PE3YyJbTAaTOB BBIACISIIOT 3HAYUMBbIC IS
dbopMHUpOBaHUST MHPOBO33pEHHUS OOIIEHAYYHBIC TOHATHS (3aKOH, TEOpHs,
MIPUHITUT, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpPEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAaHUW W3 ATUX MPEIMETOB (HOPMHUPOBATH MPEICTABICHUE O IIEIOCTHOU
HAay4YHOU KapTHHE MUpA, U YHUBEpCAJbHbIE yUeOHbIe NEUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISTUBHBIE), KOTOpbIE OOecreunBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO W OCYIIECTBIICHHIO Y4EOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe AeCTBUS

Ba3oBble JJjoruyeckue JeicTBHA:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTMUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHUN: PACKPBIBATH CMBICI XUMHUYECKUX MOHATUH (BBIICISATH MX XapaKTEPHBIC



NpU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JPYTMMH MOHSTUSMHU), HCHOJIb30BaTh
HNOHATHS 1711 OOBSICHEHUS OTJIETbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KpUTEPUU IJIs1 KjacCU(pUKAIIMM XUMUYECKUX BEUIECTB M XUMUYECKHUX PEaAKIUH,
YCTaHABIUBATh MPUYMHHO-CIICJICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Yy4YEeHUS,
CTPOUTH JIOTMYECKUE PACCYKJCHUS (MHIYKTHUBHBIE, JE€yKTUBHBIEC, [0 aHAJIIOTUN),
Jie1aTh BBIBOJIbI M 3aKJIFOUEHUS;

YyMEHHE TPUMEHSATH B TMPOLECCEe IMO3HAHUS TOHATHUS (MPEIMETHBIE U
METaNpeIMETHBIE), CHMBOJINUECKUE (3HAKOBBIE) MOJEIH, UCIIOIb3YEMbIE B XUMUH,
MpeoOpa3oBbIBAThH MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HaK (CMMBOJ JJIEMEHTa), XuMuueckas (opMmyna U ypaBHEHHE
XUMUYECKOM peaklMy — MPU PEIICHUH Y4eOHO-TIO3HABATEIbHBIX 3aj1a4, C YYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUN BBISABISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKKU U3YyYaeMbIX 0OBEKTOB — XUMUUECKUX BEIIECTB U XMMUYECKUX PEaKIUH,
BBIABJIATh  OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIE CBSI3U W
MIPOTUBOPEYMS B U3yUaEMbIX MTPOLIECCAX U SIBIICHUSIX.

Bba3oBble ucciaenoBare/ibCKue 1eiiCTBUSL:

YMEHHE HCIOJb30BaTh MOCTABJIECHHBIE BOMPOCHl B KAa4ECTBE HHCTPYMEHTA
MO3HAaHUs, a TakXKe€ B KayeCTBE OCHOBBI JJIsI (POPMHUPOBAHUS THUIOTE3bl TI0
MIPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

MPUOOpPETEHUE OMbITa MO TUJIAHUPOBAHUIO, OpPraHU3AlMd U MPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €0 pe3yJibTar, (OpMyIHpPOBaATH 00OOIIECHUS U
BBIBO/IbI 110 PE3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIIECIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora c ungopmanmeii:

yMEHUE BbIOMpaTh, aHAJIU3UPOBATh M HHTEPIPETUPOBATH HH(OpMAIUIO



YyMEHHS 3a7aBaTh BONPOCHl (B XoJe jauajgora W (WIM) JIUCKYCCHUH) MO
CyllecTBy  oOCyXkjgaemMoil  Tembl, (OpPMYJIHUpPOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEBHO BBINIOJIHEHUS MTPETIOKEHHON 3aa4H;

YMEHHSI  NOPEACTaBISATh  MOJYYECHHBIE  PE3YyJIbTaThl  [MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO
PE3yJIbTATOB BBIMOJHEHHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1abOpaTOpPHOro OIbITa,
71a00paTOpHOM pabOTHI IO UCCIICIOBAHKUIO CBOMCTB BEIIECTB, y4E€OHOTO MPOEKTA);

YMEHUs Y4YEOHOro COTPYJHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEJIbHOM M KCCIIEIOBATEIbCKOM  ACSATENBHOCTH TNPU  PELICHUU
BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE yuéTa OOLIMX WHTEPECOB M COTJIAaCOBAHUS
no3unuii (00CyX)aeHusi, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbDY, KOOPIWHAIIUS
COBMECTHBIX JCHCTBUM, OIpEIECICHUE KPHUTEPUEB II0 OLIEHKE KayecTBa
BBITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA:

YMEHUE CaMOCTOSITEIbHO ONpPENeNsATh LENU JeATEIbHOCTH, IUIAHWPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesTEeNbHOCTh, BBIOUPATh HanbOosee 3PPEeKTUBHBIE CIIOCOOBI PEIICHUs YUYEOHBIX U
MMO3HABATENbHBIX 3a/1a4, CAaMOCTOSITEJIbHO COCTAaBIATh WJIM KOPPEKTHUPOBATH
MPEUIOKEHHBIM aJTOPUTM JEUCTBUM IIPU BBIIOJIHEHUU 3aJaHUM C YYETOM
MOJIy4EHHUS] HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEaKIUsAX,
OIIEHUBATh COOTBETCTBUE TMOJYYEHHOTO pe3yJibTaTa 3asiBIICHHOW II€JIH, YMEHHE
UCIIOJIb30BaTh U aHAJTM3UPOBATH KOHTEKCTHI, ITPEJIaraéMble€ B YCIIOBUH 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPE3yJbTaTOB 10 OCBOEHHUIO 0053aTEIbHOTO
COJIEp)KaHusl, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboueld mporpaMMmoil,
BBIJICJIAIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAay4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI
nercTBuil, cnenuduueckue A TpeAMETHONM o0nactu  «XUMHUS», BUIBI
NEATEAbHOCTH 1O  MOJYYEHHWIO HOBOIO  3HAHMS, €ro HHTEpIpeTaluH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYALIHSIX.

K xoniy oOydenus B 8 kjacce npeaMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE
JOJHKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHU:
pacKpbIBaTh CMBIC OCHOBHBIX XHMMHWYECKMX IOHSATHH: aTOM, MOJEKYJa,
XUMHUYECKUN BJIEMEHT, [MPOCTOE BELIECTBO, CJO0XHOE BEUIECTBO, CMECH
(omHOpOAHAsT W HEOJHOPOJHAs), BaJIEHTHOCTh, OTHOCUTEIbHAsE aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JI1 XUMHUYECKOTO 3JIEMEHTA B COCMHEHUH, MOJISIPHBINA 00BEM, OKCUJI, KUCIIOTA,
OCHOBAaHHE, COJIb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHHS, XUMUYECKas
peaxuusi, KJacCU(PHUKAIUS PEaKIMil: peaklui COSAUHEHUs, PEaKINH Pa3I0oKEHus,
peaKkiuu 3aMelleHHs, peakuuu OOMeHa, 5K30- W SHAOTEPMHUYECKHE pEeaKluH,
TEIUIOBOM 3(PQEeKT peakiuu, sApo aToma, SJIEKTPOHHBIA CJIOW aToma, aTOMHas
opbutanp, paauyc aToMa, XHMHYECKas CBfA3b, IMOJSIpHAS U HEMNOJspHas
KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, MOH, KATHOH, aHUOH, PACTBOP, MacCcoBast JOJIS
BelecTBa (IIPOLIEHTHAs KOHIIEHTPAIlKs) B PaCTBOPE;



WJUTFOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XMMHUUYECKUX MTOHATHN U MIPUMEHSTh 3TU
NOHSATHS MIPU ONMCAHUY BEILECTB U X MPEBPAILLICHUIL;

WCIIOJIh30BaTh XUMHUYECKYI0 CHUMBOJIMKY IS COCTaBJIeHUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

OTIpeeNsaTh BaJCHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIMHECHHSX, CTEICHb
OKHUCJICHUSI AJIEMEHTOB B OWMHAPHBIX COCAMHECHUSX, MPUHAIJICKHOCTh BEIIECTB K
OTIPEICIEHHOMY KJIACcCy COCIUWHEHHMM 1o (opMysaM, BHUJ XUMHUYECKOM CBSI3U
(KoBaJIeHTHAs! M MIOHHAsA) B HEOPTaHUYECKUX COCITUHEHUSIX;

packpbiBath  cmbicn  [lepuommueckoro  3akona JI. UW.  Menneneesa:
JEMOHCTPUPOBATh  MOHUMAHHUE  NEPUOJMYECKONM  3aBUCUMOCTH CBONCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJIO)KEeHUS B [lepuoanmyeckoin cucreme, 3aKOHOB
COXPaHEHMSI MAaCChl BELIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO
Y4EHMs, 3aKOHa ABOraipo;

OTNUCBHIBATh M XapaKTepu3oBaTh TaOnuuHyro ¢dopmy Ilepuoandeckoit cucCTeMbI
XUMUUYECKUX 3JIEMEHTOB: pa3anyaTh MOHITHUS «IJIaBHAs moArpynmna (A-rpymmna)» u
«nobounas noarpymnmna (b-rpynmna)», manbie U OOJbIIME MEPUOJBI, COOTHOCHUTH
o003HayeHus, KoTopble uMeroTcs B Tabnuue «llepuoguyeckas cucrema
xumuueckux 3neMeHToB [[. M. MeHueneeBa» ¢ YMCIIOBBIMU XapAKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMMUYECKHX AJIEMEHTOB (COCTaB M 3apsj siapa, oOllee 4YhCio
AJIEKTPOHOB U PacHpeieICHUE UX MO AJIEKTPOHHBIM CJI0SIM);

KJacCu(UIIMPOBATh  XMMHYECKHE  JJIEMEHTHI, HEOPraHWMYECKHE  BEIIECTBa,
XUMUYECKHE PEAKIMHK (110 YUCITY U COCTABY yYaCTBYIOIIUX B PEAKIIMHU BEUIECTB, IO
TerIoBoMy 3P heKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIACCOB, TOATBEPIKJasi ONHCAHUE MPUMEPAMH MOJICKYJISIPHBIX YPaBHEHUM
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KaUECTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IPOTEKAHUS XUMUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX YCIOBUSIX;
BBIUUCIISITh OTHOCUTEIBHYK) MOJIEKYJSIPHYKO W MOJISIPHYKO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XUMHYECKOTO 3JIeMEHTa Mo (popmylie COeIMHEHHs, MAaCCOBYIO
JIOJTI0 BEHIECTBA B PACTBOPE, MPOBOJUTH PACYETHI MO YPABHEHUIO XUMHUYECKOU
peaKunu;

MPUMEHSITh OCHOBHBIE OINEPAIMU MBICIUTEIBHON MNESITEIBHOCTH — aHAIU3 |
CUHTE3, CpaBHEHHUE, 0000IICHNE, CHCTEMATHU3AINI0, KIACCU(UKAIINIO, BBISBICHHC
MPUYUHHO--CJICJICTBEHHBIX CBSI3€H — 11 M3Y4YE€HUsI CBOMCTB BEIIECTB U

XUMHUYECKUX PEaKlUi, eCTECTBEHHO-HAYYHbIE METO/bl TIO3HAHUS — HAOJIOJIEHUE,
U3MEpEHHE, MOJIETMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIA U MBICIICHHBIN);

CIIEIOBaTh MPaBHJIAM IMIOJB30BAHHUS XHMHUYECKOH MOCYJOoM H J1a00paTOPHBIM
00Opy/IOBaHUEM, a TaK)Ke MpaBUiiaM OOpAIICHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKUUSMHA IO BBINOJHEHUIO JIA0OPATOPHBIX XWMHUYECKHX OIBITOB IIO
MOJIYYECHUI0O U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJa U KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHOM MACCOBOM [JIOJIEM PacCTBOPEHHOIO
BEILECTBA, [JIAHUPOBATHh U MPOBOJANTH XUMHUUYECKHE SKCIEPUMEHTHI 110



pPacno3HAaBAHUIO PACTBOPOB WIEJOYEH M KHUCIOT C IOMOIUBK HHIUMKATOPOB
(;makmyc, GpeHondTanenH, METUIIOPAHK U IPYTHUE).

K xonity oOyuenus B 9 kiacce npeameTHbie pe3yJibTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX IOHATHUNA: XWMHYECKHI 3JIEMEHT,
aTOM, MOJIEKYJa, MOH, KaTUOH, aHUOH, MPOCTOE BELIECTBO, CIOXKHOE BELIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENEHb OKHCIEHUSA, XUMHYECKas
peakiysi, XMMU4YecKasi CBsA3b, TEIIOBOM 3P(EKT peaKiuu, MOJIb, MOJIAPHBII 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEINEKTPOIUTHI, AJIEKTPOJIUTHYECKAS] JTUCCOLMAIMA,
peakiy MOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOe paBHOBECHE, 0OpaTUMbIE U
HeoOpaTUMbIe peakuuu, OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE peakuuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHUCJIEHHE M BOCCTAHOBJIEHHE, aJUIOTPOIIHS,
aM(oTepHOCTh, XHMMHYECKas CBsI3b (KOBAJICHTHAs, WOHHAs, MeTaJUIM4ecKas),
KpUCTaJUIMYECKasl PEeIETKa, KOPPO3Hsl METAIOB, CILIABBI, CKOPOCTh XMMHYECKOU
peakuuu, npeaenbHo gonycrumas konueHtpauus 11K BemecTsa;
WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUI U IPUMEHSATDH 3TU
NOHATHUS IPYU ONMCAHUU BEIIECTB U UX NPEBPALICHUN;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJIEHUS (OpMyJd BEUIECTB U
YPABHEHUM XUMUUYECKUX PEAKLIUM;
ONPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKHUX JJIIEMEHTOB B
COEIMHEHUSX Pa3JIMYHOIO0 COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIacCy CcoeIuMHeHuN mo ¢GopMmynaM, BUJ XUMHUYECKON CBs3U (KOBaJieHTHas,
MOHHAs, METaJUIMYEeCKas) B HEOPraHWYECKUX COEIUHEHHSX, 3aps]l HOHa IO
XUMHUYECKON (hopmyiie, XapakTep cpeibl B BOJHBIX pAacTBOpaX HEOPTaHUYECKUX
COEIMHEHHI, TUIT KPUCTAIUNINYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;
packpeiBath cMmbicn llepmogumueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHWE: OINUCHIBATh M XAPAKTEPU30BaTh TAOIUYHYIO
bopmy Ileproanyeckoil CUCTEMBbI XUMHUYECKUX 3JEMEHTOB: pazinyaTh MOHSATHUS
«riaBHas noArpynna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Masnsie u
0OJbIlIME TEPUOJBl, COOTHOCUTH OOO3HAUEHHs, KOTOpbIEe HUMEIOTCS B
NEePUOANYECKON TalyMle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS AaTOMOB
XUMHUYECKHUX D3JIEMEHTOB (COCTaB U 3aps] sjapa, o0llee YHCIO 3JIEKTPOHOB U
pacnpeiesieHue UX MO AJIEKTPOHHBIM CJI0SIM), OOBACHATH OOLIME 3aKOHOMEPHOCTH
B UBMEHEHUH CBOWCTB 3JIEMEHTOB U UX COEAUMHEHMI B MpeAenax MajbIX NEPUOIOB
Y TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;
KJIACCU(PUIIMPOBATh  XMMUYECKHUE  DJIEMEHTHl, HEOPraHMYECKHE  BEIIECTBa,
XUMUYECKUE PEAKIMHU (110 YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEUIECTB, MO
TEIUIOBOMY 3(QeKTy, MO U3MEHEHUIO CTEMEeHEH OKHUCICHUS XUMHUYECKUX
3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(UIECKUE XUMUYECKHUE CBOMCTBA
MPOCTBIX M  CJIOXHBIX  BEIIECTB, MOJATBEpPXkAasi OMNHCAHUE NPUMEPAMHU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;



COCTABJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKON IUCCOLMAIIMM KUCIOT, IIEJoued U
COJICH, MOJIHBIE U COKpAIlIEHHbIE YPABHEHUS PeaKklUii HOHHOTO 0OMEHa, ypaBHEHUS
peaklMii, TMOATBEPXKIAIOIIUX CYIIECTBOBAHUE TEHETHMYECKOW CBSI3U MEXKIY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYyIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA MTOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEeaKIHii;

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX  CTPOEHHS,
BO3MOKHOCTH MPOTEKAHNUS XMMHUECKHUX MPEBPAIICHUN B Pa3INYHBIX YCIOBUSAX;
BBIYHCTIATh OTHOCHTEIBHYIO MOJEKYISAPHYI0 M MOJSIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJI0 XHUMHUYECKOTO dJeMEHTa 1o (OpMyJie COCTUHEHHS, MAaCCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE, MPOBOAUTH PACUETHl MO YPABHEHUIO XUMHUYECKOM
peaxuuu;

coOnrofaTh MpaBWia TMOJIb30BAHUS XUMHYECKOM TOCYyAOM M J1abopaTOpHBIM
o0opy/0BaHUEM, a TaKXKe MpaBWiia OOpalleHHs] C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSAMU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKHX OIBITOB TIO
MOJIYYEHHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (aMMHUAKA U YTIIEKUCIIOTO Ta3a);
NPOBOAUTH PEAaKIUH, TOATBEPKAAIONINE KAueCTBEHHBI COCTaB Pa3IUYHBIX
BEIIECTB: PaclO3HABATh OMBITHBIM MYyTEM XJIOPUA-, OpOMUI-, HOIUA-, KapOOHAT-,
docdar-, cuwmmkar-, cyiabhar-, THAPOKCUI-UOHBI, KaTUOHBI aMMOHHS W HWOHBI
U3YyYEeHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B BOJHBIX PAacTBOPax HEOPraHUYECKUX
BEIIECTB;

NPUMEHATh OCHOBHBIC OTEpAIlMU MBICIUTEIBHON MAEATeTbHOCTH — aHalu3 W
CHUHTE3, CpaBHEHHE, O0000IIEeHHE, CHUCTeMaTU3allui0, BBISBICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — JUIA M3yYEHHUsI CBOWCTB BEIIECTB M XMMHUECKHUX PEaKInH,
€CTECTBCHHO-HAYYHbIE  METOJABl TO3HAHWA — HAOMIOJIEeHWEe, HW3MEpeHue,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HauMeHOBaHHE KoanyecTBo 4acosB
Ne JieKTpOHHBIE (L poBbIe)
pa3aesioB U TeM KonTpoJsbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTesibHbIE Pecypchl
NMPOrpamMmbl padoThI padoThI
Pa3znen 1. IlepBoHayaibHble XUMUYECKHE TOHATHS
XUMHUST — BakHas
00J1aCTh
1.1 €CTECTBO3HAHUS U 5 2 bubmorexa LIOK
: . https://m.edsoo.ru/7f41837¢
MPaKTUYECKON
JIeSITCIbHOCTH YeJIOBEKA
12 BemtectBa u 15 ) bu6moreka IJOK
: XUMHUYECKHE PEaKIIUU https://m.edsoo.ru/7f41837c¢
Uroro no pazneny 20

Paznen 2. Baxkueiimue npejacra

BUTC/IH HECOPraHUIE€CKHUX BEIIECCTB

21 Bosznyx. Kucnopon. 6 bu6mmoreka [JOK
. [TorsaTue 00 okcumax https://m.edsoo.ru/71f41837¢c
29 Bonopoa.Ilonsitue o 2 ) bu6moreka IJOK
: KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
Bona. PacTtBopsl.
23 Hgf;mzcwop 5 1 1 bubmmorexa HOK
' https://m.edsoo.ru/7f41837¢
OCHOBaHMAX
24 | eopramsscne. i | | bumotexa LIOK
’ < https://m.edsoo.ru/7f41837¢c
COE€IUHEHUN
Uroro no pazneny 30



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

Paznen 3. Ilepuoanuecknii 3akoH u Ilepuoanyeckasi cucreMa xumuueckux 3jemenToB [I. U. MenjesieeBa.
Ctpoenune aToM0B. XUMHYECKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[Ieproanyeckuii 3aKOH
u [lepuonnueckas
CHUCTEMa XMMHYECKHUX

bu6mmoreka IJOK

3.1 sanemenToB /1. U. ! https://m.edsoo.ru/7f41837¢
Menpene-eBa.
Crpoenue aroma
XHUMHYECKas CBS3b.
39 OKuCIUTENBHO- 2 bu6moreka [JOK
' BOCCTAaHOBUTEJIbHBIC https://m.edsoo.ru/7f41837¢
peakiuu
Uroro no pazneny 15 Bubmotexka LIOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemsi 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME



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

9 KVIACC

KosauvecTrBo yacoB JJIeKTPOHHbBIE
Ne HauMeHoBaHMe pa3/iesioB U (undposbie)
n/n TeM MPOrpamMMbl Bcero Kourposnneie | Ipakriyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Paznen 1. BemiecTBO 1 XMMHUYECKHE PeaKIUU
LI | ssanmk oononmax passenos 5 | buGmnorexa LOK
' https://m.edsoo.ru/7f41a636
Kypca 8 kjacca
10 OcCHOBHbBIE 3aKOHOMEPHOCTHU 4 bubmoreka [JOK
' XUMHUYECKUX PeaKIni https://m.edsoo.ru/7f41a636
KTPOJIUTHYECKAS
1.3 z?lilfcoggaunﬂ. )e(CI/II\E/l[I/I‘{CCKI/IC 8 1 1 Bubmzorexa HOK
' https://m.edsoo.ru/7f41a636
peaKkiiM B pacTBOpax
Utoro no pazneny 17
Pasznen 2. Hemera/lIbl M UX COeIUHEHUA
OO611ast xapakTepucTHKa
2.1 XI/II\I;II/IIICCKEX BJIGI:)MCHTOB VIIA- 4 | bubmorexa TIOK
' https://m.edsoo.ru/7f41a636
rpymnmnsl. ['anorexsl
22 gfﬁ?eiigiﬁgg;?g; VIA- 6 bubmoreka LUK
' ) https://m.edsoo.ru/7f41a636
rpynibl. Cepa u €€ coeTMHEeHUs
OO01as xapakTepucTUKa
23 XAMUYECKHX 3JIEMEHTOB VA- 7 1 bu6mmoreka IJOK
' rpymibl. A3ot, hochop u ux https://m.edsoo.ru/7f41a636
COEIMHEHHUS
2.4 OO0mast xapaKTEePUCTHKA 8 1 2 bubmotexa [JOK



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

XUMHUYeckux nyieMeHToB [VA-
CPYIIIbL. YTIEPOA U KPEMHUH U
WX COETUHEHUSA

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

Utoro no pazneny 25
Pa3gen 3. MeTajuibl M HX COeIMHEHUS
. bubmoreka [JOK
3.1 Obmme cBOHCTBA METALIOB 4 https://m.edscﬂ.ru/7f4la636
319 Baxxneiimme MeTaibl U ux 16 bubmorexa IJOK
: COETMHEHUSA https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Paznen 4. XuMus u okpyskamonias cpeaa
41 BemecTBa n marepuaisl B 3 bubmmorexa [JOK
' JKA3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemsi 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
o KoJsmmyecTBo yacoB Mara DJIEeKTPOHHBIE
uugposbie
n/ | Tema ypoka Bcer | Konrpoabnbl = IIpakTnyeckn | H3y4eHH
oOpa3oBaTe/ibHbIE
1 0 e padoThI e padoThbI s
pecypchbl
Hpenier xima. Pors BuGmorera LIOK
1 1 https://m.edsoo.ru/ff0d210
yesioBeka. Tema u .
BEIIECTBA =
- bu6moreka IJOK
2 OHATHE O METOMAX 1 https://m.edsoo.ru/ff0d227
MO3HAHUS B XUMUU o
[TpakTuyeckas padora Ne
Gopatopn v uGmiorexa LOK
3 paropuit 1 1p 1 1 https://m.edsoo.ru/ff0d23d
oOparieHus ¢ .
71a00paTOPHBIM =
000pyI0OBaHUEM)
;| meresemeran | Bumorera LOK
' . https://m.edsoo.ru/ff0d26ca
pazzieneHus: cmecei
2 Pasnencine oveceii Bubmiorera LIOK
5 A 1 1 https://m.edsoo.ru/ff0d28c
(Ha MpUMepe OUYUCTKHU 2
MTOBAPEHHOW COJIN)» =
6 ATOMBI U MOJIEKYJIbI 1 bubmmoreka [JOK



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

https://m.edsoo.ru/ff0d2a6¢

XHUMMYECKHE DJICMEHTHI.

bubmoreka IJOK

7 3HaKu (CUMBOJIBI) https://m.edsoo.ru/ff0d2be
XUMHYECKHX 3JIEMESHTOB 8
[IpocTbie U CIIOXKHBIE bubmoreka [JOK
8 BEIIECTBA https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJEKYJIIPHOE bubmmorexa [IOK
9 https://m.edsoo.ru/ff0d2d5
y4eHue 0
3aKOH MOCTOSIHCTBA
10 g(();;illf{ae:i:;lle(;:)l;Myna bubmrorexa IOK
) https://m.edsoo.ru/ff0d2eae
BanentHocTs aToOMOB
XUMHYECKHX DJIEMEHTOB
OtHOCHUTEIBbHAS aTOMHAS bu6moreka IJOK
11 Macca. OTHOCHTENbHAs https://m.edsoo.ru/ff0d323
MOJIEKYJISIpHAs Macca C
MaccosBast 10Jist bu6morexa IJOK
12 XAMHYECKOT'O JJIEMEHTA B https://m.edsoo.ru/ff0d350
COEIMHEHUN C
KommuecTBo BemecTBa Brbmoreka [JOK
13 ' https://m.edsoo.ru/ff0d523
Mous. Monsipaas macca 0
dusnueckue u
14 XHl\in::::KI/I: SIBIICHUS bubmorexa [JOK
) https://m.edsoo.ru/ff0d37fa
XUMHUYECKasl peaKIus
15 [Ipu3Haku U ycaoBus bubmmorexa [JOK

IMPOTCKAHUA XUMHYCCKHUX

https://m.edsoo.ru/ff0d3al



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

peaKuni

6

3akoH COXpaHCHUA

bubmoreka IJOK

16 MAacChl BEILECTB. https://m.edsoo.ru/ff0d3b8
XHUMHUYECKUE YPABHEHUS 8
Brruuciaenus
KOJIMYECTBA, MACChI bu6moreka IJOK

17 BEIIECTBA [0 https://m.edsoo.ru/ff0d570
YPaBHEHUSAM 8
XMMHUYECKUX PEAKIIUI
Knaccudukanus

g | o pesul uGmorexa [1OK

8 ’ https://m.edsoo.ru/ff0d3{34

Pa3IoKECHHS,
3ameleHus, 0OMeHa)

19 Y A ACT. https://m.edsoo.ru/ff0d40c
O0o011IeHNE U 4
CHCTEMATH3ANS 3HAHUN -
KonTtpoarsHas paboTa Nel bubmoreka [JOK

20 o teme «BemiecTBa u https://m.edsoo.ru/ff0d429
XUMUYCCKHEC PCAKIIUM 0
222?2:; ;:;CM)?;B Ta30B. bubmoreka IJOK

21 Ayxa. https://m.edsoo.ru/ff0d448
Kucnopon — ayeMeHT u .
npocroe BeniectBo. O30H =
dusnueckue u bubmoreka IJOK

22 XAMHAYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d461

KHUcaopoza (peakuuu

4



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

OKHCJICHUS, TOPCHHE).
[TousiTHe 00 oKCHIax

CriocoObI moTy4eHus
KHCJIOpO/ia B

bubmoreka IJOK

23 naboparopuu u https://m.edsoo.ru/ff0d497
MIPOMBITTUICHHOCTH. a
[Ipumenenne kucaopoa
Tennosoit ad ekt
XAMUYECKOU PEAKIINH,
TIOHSTHE O bu6moreka IJOK

24 TEPMOXUMHYECKOM https://m.edsoo.ru/ff0d479
YPaBHEHUH, 3K30- U 0
SHAOTEPMUIECKUX
peaKIusIx
TomnuBo (HeTh, yrojib

75 1 METaH). 3arps3HeHUe bubmoteka [JOK
BO3/yXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTraeckas padora Ne

26 3 no teme «llonyyenue n bubmoteka [JOK
coOupaHue Kucaopoaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €TO CBOMCTB»
Boaopoa — sneMeHT u bubmnorexa [IOK

27 MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd
Haxoxnenue B mpupoe 0
dusznyeckre u bu6mmoreka IJOK

28 XUMUYECKUE CBOMCTBA https://m.edsoo.ru/ff0d4dd

Bojiopoja. [Ipumenenue

0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

BOJIOpOZA

IlousTHE O KHUCIOTAaX U

bubmoreka IJOK

29 https://m.edsoo.ru/ff0d50d

COJISX >
bubmoreka IJOK

30 | CrocoOk nosyueHus https://m.edsoo.ru/fl0d4dd
BOJIOpO/Ia B TabopaTopuu 0
[TpakTraeckas padora Ne

31 4 no teme «llonyyenue u bubmuotexa [JOK
coOupanue BOJ0poO/a, https://m.edsoo.ru/ff0d442
W3y4YEHUE €TO CBOMCTB
MonsipHbIii 00BEM ra3oB bubmmorexa [TOK

32 ' https://m.edsoo.ru/ff0d542
3akoH ABOTaJIpo .
Brruncienust o00béMa,
KOJIMYECTBA BEIIIECTBA bubmoreka IJOK

33 ra3a o ero M3BeCTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEILIECTBA 0
Wi 00bEMY
Borancienns o0béMoB
ra3oB [0 YPaBHEHUIO bubmoteka [JOK

34 pEeaKIMi Ha OCHOBE https://m.edsoo.ru/ff0d570
3aKOHa 00BEMHBIX 8
OTHOIIIEHUM Ta30B
dusznveckue u bu6mmoreka [JOK

35 XUMUYECKHE CBONCTBA https://m.edsoo.ru/ff0d587
BOJIBI a

36 CocTaB OCHOBaHHII. bu6mmoreka IJOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

[Toustue 00
WHIUKATOpax

https://m.edsoo.ru/ff0d59%¢
2

Bopna kak pactBopuTens.
Hacenuennbsie n
HEHACHIICHHBIE

bu6moreka IJOK

37 https://m.edsoo.ru/ff0d5b4
pacTBOpbl. MaccoBast 0
JIOJIS BEILECTBA B =
pacTBope
[TpaxTrueckas pabora Ne
5 o Teme

g | Clpmononnemme BuGmorera 11K

.. . https://m.edsoo.ru/ff0d5eba

onpeneaEéHHON MaCCOBOM
JIOJIEW paCTBOPEHHOTO
BEIIECTBAY
KonTponbnas pabota Ne2 bubmmorexa [JOK

39 no teme «Kucnopo. https://m.edsoo.ru/ff0d634
Bonopon. Bona» 2
OKcHbI: COCTaB, bu6mmoreka IJOK

40 KJ1accuukanus, https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa €
[Tonyuenue u § bubmmoreka [JOK

4] | XHMMTCCRHE CBoHCTBA https://m.edsoo.ru/ff0d664
KUCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHJIOB £
OcHoBaHHs: COCTAaB,

42 KJ1accuukanus, Bubmzorexa OK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[Tonyuenue n

bu6moreka [JOK

43 XHMH%CKZI © cBouCTBa https://m.edsoo.ru/ff0d67ca
OCHOBAaHUM
K :
44 K;:(i(;f(;;;;;;:& bubmunoreka IJOK
’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 gp?lgggzgllfgeﬂcmﬁcma Bubmiorexa IJOK
https://m.edsoo.ru/ff0dfee2
KHACJIOT
Conu (cpennue):
HOMEHKJIaTypa, CIIOCOOBI bubmorexa [TOK
46 ’ https://m.edsoo.ru/00ad947
MOJTYYCHUS, XUMHUIECKHE 4
CBOMCTBa -
[TpakTrueckas padota No
6. Pemienue
AKCIEPUMEHTAIBHBIX bubmuotexa [JOK
47 3a7a4 I10 TEME https://m.edsoo.ru/00ad9b7
«OCHOBHBIC KJIACCHI C
HEOPTraHUYECKHUX
COCIMHEHUI
I\F/IZI;(eTHEJe;;ﬁ;iEHBB bubmoreka IJOK
48 Y https://m.edsoo.ru/00ad9a5s
HEOPTaHUIECKUX 0
COeIUHECHUN =
bu6moreka [JOK
49 O6obmenme . https://m.edsoo.ru/00ad9cb
CHUCTEMATH3ALNI 3HAHUN )
50 KonTtpoarnas padota No3 bubmmoreka [JOK



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

o teme "OCHOBHBIE
KJIACChl HEOPTraHUYECKUX
coequHeHun"

https://m.edsoo.ru/00ad9el
a

IlepBbI€ MONBITKU
Kiaccudukanuu

51 XUMHYECKHUX 3JIEMEHTOB. bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
ITonsaTHe o rpynnax
CXOJHBIX PJICMEHTOB
lepnonmrisckas croren Bubmotera LIOK
52 https://m.edsoo.ru/00adas2
XUMHYECKUX 3JIEMECHTOB
J1. 1. Menaeneena ¢
bubmoreka IJOK
53 Iepuozpt, rpynrer, https://m.edsoo.ru/00adas2
MTOATPYIIIBI o
CtpoeHue aToMOB. bubmoteka [JOK
54 CocTaB aTOMHBIX si7A€p. https://m.edsoo.ru/00ada34
H30T1OnEI 2
CrpoeHue 3eKTPOHHBIX
sgg;gzigBaTOMOB bubmoreka IJOK
55 . https://m.edsoo.ru/00ada6b
[Tepuoanueckon .
cucrtemsl JI. 1. =
MeHnpeneeBa
XapaKTepuCTHKa Bu6morexa [JOK
56 XUMITACCKOTO SJICMEHTa https://m.edsoo.ru/00ada82

I10 €r0 MOJIOKEHHIO B
Ilepnonnueckoi cucreme

4



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

J1. 1. Menneneena

3Ha4eHHE
Ilepnoauueckoro 3akoHa
JUTSL pa3BUTHUSL HAYKU U

bu6moreka IJOK

57 https://m.edsoo.ru/00ada96
npaktuku. /. 1.
MeHnneneeB — y4EHbIN, £
MeJaror v rpakIaHuH
DJIEKTPOOTPULIATEILHOCT bubmmoreka [JOK
58 b aTOMOB XMMHWYECKHUX https://m.edsoo.ru/00adaab
3JIEMEHTOB 8
HMonnas xumudeckas bubmmorexa HOK
59 https://m.edsoo.ru/00adac3
CBSI3b 4
KoBasieHTHas mosipHast bubmorexa LIOK
60 https://m.edsoo.ru/00adaab
XAMUYECKast CBA3b 3
KoBanenTHas bubmoreka IJOK
61 HETIOJISIPHAsA XUMHYECKast https://m.edsoo.ru/00adaab
CBSI3b 9
bu6moreka IJOK
62 Crenedb OKUCIECHUS https://m.edsoo.ru/00adae2
8
OKHUCIUTETHHO- bu6mmoreka IJOK
63 BOCCTAHOBHUTEILHBIE https://m.edsoo.ru/00adb07
peaKuuu 6
bu6moreka IJOK
64 Oxucrurens u https://m.edsoo.ru/00adb07

BOCCTAaHOBUTCIIN

6



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

Koo o B LOK

65 1 https://m.edsoo.ru/00adb48
aToMa. XMHYeCKas 6
CBSI3b)» =
Pe3epBHBIIT ypOK. bubmoteka [JOK

66 O00011eHne U 1 https://m.edsoo.ru/00adb33
CHCTEMAaTH3aI1sl 3HAHUM C
Pe3epBHBIl ypOK. bubmmoreka [JOK

67 O6o06meHue 1 1 https://m.edsoo.ru/00ad9cb
CHCTEMAaTH3aI1sl 3HAHUM 2
Pe3epBHBIl ypOK. bubmmoreka [JOK

68 O0o06meHne u 1 https://m.edsoo.ru/ff0d61c
CUCTEeMAaTH3alMs 3HAHUI 6

OBILEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoandyecTBO 4acoB

JIEeKTPOHHBbIE HU(pPOBbIE

Ne Hdara
Tema ypoka Konrpoabnbie | IIpakTHuyeckune o0pa3oBaTe/ibHbIE
n/n Bcero U3Y4YEeHUA
padoThI patéoThI pecypchl

[Tepunonnueckui
3aKOH.

1 [lepunonnueckas 1 bubmmorexa [JOK
CUCTEMAa XUMHUYECKUX https://m.edsoo.ru/00adb59e
snemenToB []. U.
MenpneneeBa
3aKOHOMEpPHOCTH B

, | Ko ok B LOK

https://m.edsoo.ru/00adb6b6

AJIEMEHTOB TEPBBIX
TPEX MEPUOIOB
Knaccudukanus n

3 HOMEHKJIaTypa 1 bubmoreka [JOK
HEOPTaHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIECTB
Buasr xumnueckon

4 CBSI3U U THIIBI 1 bubmoreka IJOK
KPUCTAJUTMYECKUX https://m.edsoo.ru/00adbac6
pPEETOK
KontpoinbHas pabota

5 Nel mo teme 1 1

«IToBTOpEHUE U
yriIyOJIeHUe 3HAHUIA



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

OCHOBHBIX Pa3/IeJioB
Kypca 8 Kiacca»

Knaccudukanus
XUMHUYECKUX PEAKIUN
10 Pa3INYHBIM
MpU3HAKAM

bu6moreka IJOK
https://m.edsoo.ru/00adbcb0

[lonsiTue o CKOpPOCTH

XUMHUYECKOM pPCaKIuu.

ITonstue o
TOMOTCHHBIX U
reTEPOreHHbBIX
peaKumsax

bu6moreka IJOK
https://m.edsoo.ru/00adbe9a

ITonsTue o
XUMHUYECKOM
PaBHOBECHH.
DaKTOpBHI, BIUAIOLINE
Ha CKOPOCTh
XUMHUYECKOU peaKuu
U TIOJIOKCHHUE
XHUMHUYECKOTO
paBHOBECHS

bu6moreka IJOK
https://m.edsoo.ru/00adc28c

OKHUCIIUTEBHO-
BOCCTAHOBUTEJILHBIE
peakuu

bu6moreka IJOK
https://m.edsoo.ru/00adcade

10

Teopus
AJIEKTPOJIUTUYECKOMN
JACCOLIMALIAH.
CusnbHBIE U ClTa0bIe
AIEKTPOIUTHI

bubmoreka IJOK
https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

HNonnsie ypaBHEHUS

bubmoreka IJOK

1 peaKmii https://m.edsoo.ru/00add448
XUMHUYECKHE
CBOMCTBA KUCJIOT U
12 OCHOBaHUH B CBETE bubmoreka [JOK
MIPEICTABICHUI 00 https://m.edsoo.ru/00add5d8
ANEKTPOIMTUYECKON
JIACCOIHAIIAN
XHUMHUYECKHE
CBOMCTBA COJICH B
13 CBETE MPEICTABICHUM bubmoreka IJOK
00 https://m.edsoo.ru/00add8b2
AIEKTPOTUTUIECKON
JTUCCOINAIINHT
14 [TonsiTre o ruaponuse bubmmorexa [JOK
coJjier https://m.edsoo.ru/00add9d4
HUE U
15 COH6cc;6ell\Jal§TH3eauHﬂ Bubmrorexa OK
o https://m.edsoo.ru/00addd12
3HAHUH
[IpakTuyeckas padota
16 Ne 1. «Pemenue bu6moreka IJOK
AKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1a49»
KonTtpomawsHas pabota
o
17 fézncr:[l?T;Zﬁle/ImquKaﬂ bubmmorexa HOK
https://m.edsoo.ru/00addecO
JIACCOITHAITHSL.

XHUMHYECKHE pE€aKnun



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

B PacTBOPAX»

18

OOmas
XapaKTEPUCTHUKA
raJIOreHoOB.
XHUMHUYECKUEC
CBOICTBA HA IPUMEPE
XJ0pa

bu6moreka IJOK
https://m.edsoo.ru/00addfe2

19

XJI0pOBOAOPO.
ConsgnHas K1UcioTa,
XUMUYECKUE
CBOWCTBA, MOJIyYEHHE,
MIPUMEHEHUE

bubmoreka IJOK
https://m.edsoo.ru/00ade104

20

[IpakTuueckas padborta
Ne 2 o teme
«IToyyenue consiHon
KUCJIOTBI, U3yUYEHUE €€
CBONCTBY

bubmoreka IJOK
https://m.edsoo.ru/00ade348

21

Breruncnenus mo
ypaBHEHUSIM
XUMHUYECKUX PEAKLINM,
€CJIM OJIMH U3
PEareHToB JaH B
n30BITKE

bu6moreka IJOK
https://m.edsoo.ru/00ade488

22

OOmas
XapaKTepUCTUKA
ayieMeHTOB VIA-
TPYIIIBI

bu6moreka IJOK
https://m.edsoo.ru/00ade64a

23

AJITOTpOTIHBIE

bu6mmoreka IJOK



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

MOJU(PHUKAIIH CEPBHI.
Haxoxnenue cepol u
e€ coeIMHEHU! B
MIPUPOJIE.
XHUMHUYECKHE
CBOMCTBA CEPBI

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

24

CepoBojiopo,
CTpOCHHE,
(dbusnyeckue u

XUMHYECKHE CBOMCTBA

bu6moreka IJOK
https://m.edsoo.ru/00ade802

25

Oxcunpl cepsl.
CepHas kuciora,
(dbusnyeckue u
XUMUYECKHE
CBOMCTBA,
MpUMEHEHNE

bu6moreka [JOK
https://m.edsoo.ru/00adea28

26

XHUMHYECKHE
peaKUnH, JIKaIue B
OCHOBE
MIPOMBIIIIJIEHHOTO
croco0a nmory4eHus
CEpPHOU KHUCIIOTHI.
XHUMHUYECKOE
3arpsi3HEHUE
OKpYXarolIen cpeibl
COEIMHEHUAMU CEPBI

bu6moreka IJOK
https://m.edsoo.ru/00adec8a

27

Breruncienue
MAacCCOBOH JIOJIN
BBIXOJIa TPOAYKTA

bubmoreka IJOK
https://m.edsoo.ru/00adec8a



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

peakiuu

28

OOmas
XapaKTepUCTUKa
s7eMeHTOB VA-
rpynmsl. A3or,
pacrpocTpaHeHue B
npupoje, puznueckue
1 XUMHAYECKHUE
CBOMCTBA

bubmoreka IJOK
https://m.edsoo.ru/00adeeab

29

AMMHak, ero
buznueckue u
XUMUYECKUE
CBONCTBA, MOJIyYEHHUE
Y IPUMEHEHUE

bu6moreka IJOK
https://m.edsoo.ru/00adf004

30

[IpakTuyeckas padota
Ne 3 mo Teme
«ITomyuyenune
aMMUaKa, u3y4eHue
€ro CBOMCTB)

bubmoreka IJOK
https://m.edsoo.ru/00adf180

31

A3oTHas KHCJIoTa, €&
buznueckue u
XHMUYECKHE CBOICTBA

bu6moreka IJOK
https://m.edsoo.ru/00adf306

32

Hcnonn3oBaHue
HUTPATOB U COJIEU
aMMOHHMS B KaueCcTBE
MHHEPaJIbHBIX
y100peHui.
XHUMHUYECKOE
3arpsi3HEHUE

bu6moreka IJOK
https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

OKpY>Kalollen cpebl
COEIMHEHMSIMU a30Ta

33

docdop. Oxeunp
dbochopa (V) u
dbocdopras kuciora,
busnueckue u
XUMHYECKUE
CBONCTBA, MOJy4eHUE

bubmoreka IJOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
¢dbocdaroB B kKauecTBe
MUHEPATbHBIX
yA0OpeHUiA.
3arpsi3HeHHE
IIPUPOTHOU CPEJIbI
dbocharamu

bu6moreka IJOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpocTpaHEHUE B
npupoe, Gpuznyeckue
U XUMHYECKUE
CBOMCTBA

bubmoreka IJOK
https://m.edsoo.ru/00adfd9c

36

Oxkcuapl yriaepoja, ux
dbusnyeckue u
XUMUYECKHE
CBOMCTBA.
DKOJIOTUYECKUE
po0JIeMBbl,
CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV)

bu6moreka IJOK
https://m.edsoo.ru/00adfebe

37

YronpHag KACJIOTA U

bu6moreka IJOK



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

e€ conu

https://m.edsoo.ru/00ae006¢

38

[IpakTuyeckas padota
Ne 4 o Teme
"Tlonnyuenue
YTJIEKUCIIOTO Ta3a.
KauectBenHas
peaxiusi Ha KapOoHaT-
noH"

bu6moreka IJOK
https://m.edsoo.ru/00ae027¢

39

[TepBoHavasibHbIC
MOHSTHUS 00
OPTaHUYECKUX
BEIIECTBAaX KaK O
COEIMHEHUAX
yriepoaa

bubmoreka IJOK
https://m.edsoo.ru/00ae054¢e

40

Kpemnuii u ero
COCAUHEHNUS

bu6moreka IJOK
https://m.edsoo.ru/00ae080a

41

[IpakTuueckas pabota
No 5. Pemrenue
AKCIEPUMEHTATBHBIX
3aJ1a4 110 TEME
«Baxuenue
HEMETAJUIbI U UX
COEIUHCHUS

bu6moreka IJOK
https://m.edsoo.ru/00ae0bf2

42

KonTponbhas pabota
Ne3 o reme
«Baxueiime
HEMETAJIbI U UX
COEIMHEHUS

bubmoreka IJOK
https://m.edsoo.ru/00aelel8



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

43

OOmas
XapaKTEPUCTHUKA
XUMHUYECKHX
2JIEMEHTOB —
METaJIJIOB.
MeTtananyeckas CBI3b
U METaIndecKas
KpUCTaJIIINYECKast
pemérka. Ouznueckue
CBOMCTBA METAJIJIOB

bu6moreka IJOK
https://m.edsoo.ru/00ae103e

44

XUMUYECKUE
CBOMCTBA METAJUIOB.
DNEeKTPOXUMHYECKUI
PSAI HANIPSKEHU N
METAJJIOB

bubmoreka IJOK
https://m.edsoo.ru/00ael 156

45

OO01ue crroco0bl
MOJyYEHHUS] METAILIIOB.
CmnaBel. Berunciaenus
110 YpaBHEHUSIM
XMMHUYECKUX PEAKLINM,
€CJI OJUH U3
pEareHTOB COAEPKUT
MpUMeCcH

bu6moreka IJOK
https://m.edsoo.ru/00ael 156

46

IlonaTHE O KOppPO3UH
METaJlIOB

bu6moreka IJOK
https://m.edsoo.ru/00ael1278

47

[[{enounble MeTAIbI

bubmoreka IJOK
https://m.edsoo.ru/00ael14b2

48

OKcHUIpl 1
TUAPOKCHUIBI HATPUS U

bu6moreka IJOK
https://m.edsoo.ru/00ael14b2



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

KaJins

[[{eouHO3€EMENBHBIE

49 METaJLUIbI — KaJIbIIUU U brbmmorexa LJOK
. 1 https://m.edsoo.ru/00ael 5e8
Mar"uim
50 Baxneimmue bubmoreka IJOK
COETMHEHUS KBNS https://m.edsoo.ru/00ael 5e8
O00011eHne 1
51 CUCTEMAaTH3aIUA
3HAHUU
., | Xeemoe somin BuGnmotexa [OK
https://m.edsoo.ru/00ael 886
YCTpaHCHUS
[IpakTuueckas pabota
53 3'\I}QKECHTCI)(;f:::[:130 bl U Bubmzorexa OK
. & https://m.edsoo.ru/00aelae8
METOMBI €6
ycTpaHeHus"
. bubmoreka IJOK
54 ATIOMUHHH https://m.edsoo.ru/00ael c64
55 | ooemeren ca BuGmiorexa [OK
A https://m.edsoo.ru/00ael c64
TUAPOKCHIA
bu6moreka IJOK
56 Keneso https://m.edsoo.ru/00ae1d86
@)
7 wcom menesa (N u Bubmorexa LIOK
https://m.edsoo.ru/00ae35e6
xenesa (IIT)
58 O0o001IeHNE U



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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

CHUCTEMATH3ALU
3HAHUU

59

[IpakTiueckas pabota
Ne 7. Pemntenne
AKCTIEPUMEHTATBHBIX
3aJ1a4 110 TEME
«Baxwuenue
METaJUIBI U UX
COEIUHCHUS

bu6moreka IJOK
https://m.edsoo.ru/00ae3de8

60

Breruncnenus mo
YpPaBHEHUSIM
XMMHUYECKUX PEAKLINM,
€CJId OJUH U3
pEareHToB JaH B
N30BITKE WU
COAEPKUT MIPUMECH.
Breruncnenus
MacCOBOH JI0JIH
BBIXOJa TTPOAYKTA
peaKunmn

bu6moreka IJOK
https://m.edsoo.ru/00ael 750

61

O0o001IeHue u
CHUCTEMATH3ALIUA
3HAHUU

62

KonTponbhas pabota
Ne4 o reme
«Baxueime
METAJIJIBI U MX
COCIUHCHUS

63

BemectBa u

bu6moreka IJOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

MaTepUalibl B https://m.edsoo.ru/00ae3f50
MMOBCEIHEBHOM KU3HU
yeJIoBeKa
64 i?g;?;f: 1 bubmoreka IJOK
. https://m.edsoo.ru/00ae4270
OKpYIKaroIen CpeIbl
Ponb xumuu B

65 penieHuu 1 bubmoreka [JOK
DKOJIOTHYECKUX https://m.edsoo.ru/00ae4270
npobJiem
Pe3epBHBIl ypOK.

66 O0600menne n 1 bu6moreka IJOK
CHCTEMaTH3aLis https://m.edsoo.ru/00ae0d0a
3HAHUM
PesepBHbIl ypok.

67 O0o06meHne u 1 bu6moreka IJOK
CHCTEMaTH3aIs https://m.edsoo.ru/00adb33c
3HAHUM
PesepBHbIl ypok.

63 O0600menne n 1 bu6moreka IJOK
CHCTEMaTH3aLUs https://m.edsoo.ru/00ad9cb2
3HaHUU

OBILEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME



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




9.

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

. Paboune mnporpammsl mo xumuu 8-11 xmacc. ABtop H.H.I'apa. M.:

N3patensctBO «lIpocBemenue», 201 1r.
VYuebnnk «Xumusa 8 xmaccy, «Xumus 9 wmace» \[LE. Pymsutuc, O.I.
®enpaman. M3natensctBo «IIpocBemienue», 2019 r. M.

. Xumus. Junakruuecknit marepuan. 8-9 kmaccel 6 mocoOue ajisi yuurtenei

oOmeoOpazoBarenbHbiX opranu3zanuii /A.M. Papenxuit. — 5 wusm —
M.:IIpocsemienue, 2014 r. 127c.

Xumus. 8 wiacc: Iloypounsie mianel o yueObnuky I'.E. Pyasutuc, @.I.
®enpaman. ABT — cocT. M.B. Kus3eBa. Bonrorpag Yuutens, 2011 —203c.

. Xumus 9 knacc: [loypounsle mimansl o yuyeOHuky [.E. Pyasutuc, @O.I.

®enpaman. ABTop — coctaButesib M.B. Kus3esa. Bonrorpag Yuurens, 2012
—319c.

Xumus. Pabouas TeTpaap. 8 kimacc: 1mocoOue IS ydaluxcs
obmieoOpasoBarenbubix yupexaenuit/ H.M. INabpyceBa. — 6 m3m. — M.:
[Ipocsemenne, 2017. — 95c.

Xumus. Pabouwas Terpaap. 9 kmacc: mocobue IS y4YaIlIUXCs
oOmeoOpa3oBarenbubix yupexaenuit/ H.M. INabpyceBa. — 6 uzma. — M.:
IIpoceemenne, 2017. — 79c¢.

Xumusi. 3aJayHUK C «TTOMOIITHUKOM». 8-9 KJacchl: MOCOOHE NIl yUaluXxcs
oOmeoOpa3oBarenbHbIX yupexxaenui / H.H. I'apa, H.W. I'abpycea. — 3 u3n.
— M.: [Ipocsemenne, 2011. — 95c.

Pemenue 3amau mo xumun/ WM.I'. Xomuenko. — M.: PUA «HoBas BomHay.
N3narens Ymepenkos, 2011. — 256c¢.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

1)
2)
3)
4)
S)
6)
7)
8)
9)

http://edu.ru/catalog/
https://videouroki.net/

https://resh.edu/

https://2035school.ru/
https://ege.sdamgia.ru/
https://edu-3.mob-edu.ru/
https://www.yaklass.ru/
https://educont.ru/
https://edsoo.ru/metodicheskie-materialy/

10) https://skysmart.ru/
11) http://school-collection.edu.ru/catalog/?&sub  ( enuHas KOJUIEKIIUS

1MPpoBBIX 00pa30BaTEILHBIX PECYPCOB)

http://eor.edu.ru/ (odunmanshpiii caiT denepanbHOro HEHTPA
nH(pOpMAITMOHHO-00pa30BaTEIHLHBIX PECYPCOB)

http://www.rsl.ru  (oduruansHbiii caliT Poccuiickoit rocyaapcTBEHHON



http://edu.ru/catalog/
https://videouroki.net/
https://resh.edu/
https://2035school.ru/
https://ege.sdamgia.ru/
https://edu-3.mob-edu.ru/
https://www.yaklass.ru/
https://educont.ru/
https://edsoo.ru/metodicheskie-materialy/
https://skysmart.ru/
http://school-collection.edu.ru/catalog/?&sub
http://eor.edu.ru/
http://www.rsl.ru/

OMOJIMOTEKN)
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