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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWIl K pe3ylibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenpHO# MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPEICTABICHHBIX
B OI'OC OOO, a Ttakke Ha OCHOBE (QenepanbHON pabouell MPOrpaMMBI
BOCITUTAHUS U C YU4ETOM KOHIEIIINU MPENoAaBaHusl y4eOHOro npeamMera « XuMush)
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O UEJAX, OOLIEH CTpaTeruu
oOy4eHHsl, BOCHUTAHUS W Pa3BUTHS OOyYarOUIUXCsl CpPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
MpeayCMaTPUBACT pacClpe/leSIeHUe €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE I10
pazienaM M TeMaM NOporpaMMbl IO XHUMHH, OIPENEHSET KOJUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHUSI XUMHUU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€W, JIOTUKHM Y4eOHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommxcs, OMNpeaeisieT BO3MOXKHOCTH Ipeamera it
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTENbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUM K
pe3yibTataM 00yYeHHs] XUMUM Ha YPOBHE II€JIe M3yUeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOU JEATEIbHOCTH OOYYaroIIerocss Mo OCBOCHUIO
y4eOHOTr0 Co/IepyKaHMs.

3HaHWE XHMHUHM CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
posib urparot GopMHpPyEMbIE€ XHMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPrUu M 00 DBOJIIOIMU BEIECTB B MPUPOAE, O MYTIX PEHICHUS TJI00ATbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MaCHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM IS CaMOpPa3BUTUA |
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111el U (yHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUPOBAHUE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIBHOM  Y4EOHOW  JESITENbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM XKM3HU, TaK U B MPO(PECCHOHATBLHOMN AeSTETbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBHI
I[EJIOCTHOTO B3IUIsIIa HA €MHCTBO MPUPOABI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYJarOIITNXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOTHYECKOE
o0pa3oBaHHE 00YUYAIOIITUXCS.

Jlanuble HampaBiieHUs B OOY4EHHMM XHMHHM OOECIEUUBAIOTCS CHEU(UKOM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISETCS  IeIarorH4ecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUU Ha ONPENEIEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I1Ier0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTHAEJbHBIX 3HAYUMBIX [OHATHM
OPTraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl MO XMUMHH C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoAa K e€ uzydeHuto. CoJepikaHue CKIAAbIBAETCS U3 CUCTEMBI
HNOHATUH O XUMHUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUI O XUMHUYECKON
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 MNPHUHIHUILY
MOCJIEIOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCErO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUA O CTPOEHUU aTOMa U XMMHUYECKOU CBSI3H;

— TMpEACTaBIEHUN 00 3IEKTPOIUTUYECKON JUCCOLMAIMU BEIIEeCTB B
pacTBOpax.

Teopernyeckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHSI K JIpyrOMy, BBINOJHSS (YHKIIUKM OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEM MPAKTUYECKOTO NMPUMEHEHHS U IOTYYEHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEIACTABJICHUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHON MNpUPOJbl, LIEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAaHUIO U
METOJaM TO3HaHMS B Hayke. M3yueHHe XUMHUHM TPOUCXOJUT C MPUBICYEHUEM
3HAHWM W3 paHee M3yYEHHBIX y4eOHBIX TpeaMeToB: «OKpyKaromuil MHUp»,
«buonorus. 5-7 kinacce» U «Pu3nKa. / KIacc.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (PopMUpOBaHWE 3HAHUW OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHYECKOU
JESATEIbHOCTH YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpPHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XMMHYECKHUX
3HAHUN — BaKHEHUINX (haKTOB, TIOHATHIA, 3aKOHOB M TEOPETUUECKUX TOJIOKECHHM,
JOCTYITHBIX 000OIIEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, s3blKka HAYKH, B



MpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS TPU H3YYCHHH BEIIECTB W
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATEIBHOW U Y4eOHO-MCCIEA0BATEIbCKON
JeSITEIbHOCTH, OCBOCHMM MpaBWi 0OE30MaCHOTO OOpallleHHus C BellecTBaMU B
MMOBCEIHEBHOM KU3HU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HAYCHUE MPUOOPENH TaKHUE IEIH, KaK:

— (opmupoBaHME WHTEIUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

—  HamnpaBJIE€HHOCTh OOy4YEeHHS] Ha CHCTEMaTUYeCKoe MPHUOOIIECHHE
oOydJaronmxcsi K CaMOCTOATENbHON I03HABATEIbHON JIESITEIbHOCTH, HAayYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecnieueHue yCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa PA3HOOOPA3HON MESITENbHOCTH, TMO3HAHUS M CAMOIIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEIOIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3JIMYHBIX BUJOB JEATEIBHOCTH;

— (QopmupoBanue oOmeld (GYHKIMOHAIHHOW M E€CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHHU OOBICHATh U OICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpa, UCIOIb3ys 3HAHMUS W OMBIT, MOJYYEHHBIE MPU H3YUYECHUU
XUMUU, TPUMEHSITh UX TMPU PEHICHUU TMpoOJieM B TOBCEIHEBHOW >XU3HU U
TPYZIOBOU JEATEIBHOCTH;

— (QopmupoBanue y oOydYarommxcsi TYMAaHUCTUUYECKHUX OTHOIICHUH,
MOHUMAaHUSl IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTUYECKU
IEeJ1€CO00pa3HOT0 TOBENEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IIENISIX
COXPaHEHMS CBOETO 3[I0POBbS U OKPYKAIOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHUSI OOIIEUESIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPO(DHIIS M HAMPABJICHHOCTH JATbHEUIIETO
oOy4eHwusI.

OOmiee YuCIO dYacoB, OTBEAEHHBIX JUISI M3YyYCHUS XUMHUUW Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 1acosB (2
Jaca B HeJeo), B 9 kiacce — 68 yacos (2 yaca B HeseIio0).

[Tporpamma peanusyercs Ha 6a3e oOpazoBarenbHOro [lenTpa « Touka Poctay



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemecTBa. PHU3MUYECKHE CBOWMCTBA BEHIECTB. ATrpErarHoe COCTOSHHE
BemlecTB. [loHsAiTHE O MeToAax MO3HAaHUS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CriocoObl pa3esieHus CMECei.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U Cll0kKHBIE BelecTBAa. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumuueckas QopMyna. BajneHTHOCTH aTOMOB XHMMHYECKUX 3JEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsE AaTOMHas Macca.
OTtHocuTeNnbHAsT MOJIEKYJsIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOIO 3JIEMEHTa B
COCIMHEHHUH.

KonunuectBo BemecrBa. Monbs. MoisipHas macca. B3auMocBs3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYPHBIX €IWMHUIl BewectBa. Pacu€rsl mo Qopmyiam
XUMHUYECKUX COCTUHEHUN.

Du3NYECKUE U XUMHUYECKUE ABICHUSA. XUMHUYECKAs] PEAKIUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHs Macchl BelIecTB. XuMuueckue ypaBHeHMs. Kiaccudukanus
XUMHUYECKUX peakluil (COeTUHEHUs, pa3IokKEeHUs, 3aMeIlleHus, OOMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINMCAHUE
¢u3nuecKkux CBOWCTB 00pa3llOB HEOPraHMYECKUX BEIIECTB, HaOII0/IeHNE
¢u3nueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pAacCTUpPaHUE caxapa B CTYIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOII0CHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX pEaKUui (pas3ioKeHHe caxapa,
B3aUMOJCHCTBHE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pa3joKeHUEe THAPOKCUAA
meau (II) mpu HarpeBanuu, B3auMoJIelCTBHE Kene3a ¢ pactBopoM cosu meau (I1),
U3Y4YEHHE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BbITIApUBAHUE, JUCTHLIAIUSA, XpoMaTorpadusi, MpOBEJCHNUE OUYUCTKH TTOBAPEHHOM
coiu, HaOMIOJeHHWEe M  ONUCaHUEe  pe3ylbTaTOB  MPOBEJIEHUS  OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJeNIed MOJEKYI
(1IapoCTep>KHEBBIX ).

BaskHelinmue npeacTaBuTe/ M HEOPraHUYeCKNX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aieMeHT U MpOCTOe
BeniecTBO. HaxoxneHue kucimopona B MPUPOAE, (PU3NYECKUE U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcuapl. [Ipumenenne kucimopona. CrocoOb!



MOJIy4eHHUs] KHCIopoja B JabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernnoBoit 3¢(}eKT XUMHUECKON peaklnu, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- U HHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »imeMeHT W MpocToe€ BelecTBO. HaxokneHue BoIopoaa B
npupoae, (U3MUYECKUEe U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHus. Kncmorel u comnm.

MoutsipHbIit 006EM ra30B. Pacu€Thl M0 XUMUYECKUM YPaBHECHUSIM.

dusnyeckue cBoucTBa BOoAbl. Boma kak pactBopurens. PacTBOpEL
HacelllleHHbIE W HEHACBIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIMIECTBA B PACTBOpPE. XMMHUYECKAE CBOWCTBA BOABI. OCHOBAHHS.
Ponb pacTBOpOB B Npupojie U B )XKU3HM YesioBeKka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOJHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcunpl. Kiaccuduxarus
OKCHJIOB:  cosieoOpasytoniue  (OCHOBHBIE, KHUCIOTHBIE, amM{OTEpHbIE) U
HecoseoOpasyromue. Homenknatypa oxcuaoB. DU3MYECKHME M XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukamuss ocHOBaHUM: IIENOYM U HEPACTBOPHUMBIC
ocHoBaHusA. Homenknarypa ocHoBanuil. dusznueckue M XMMUUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. @usnyeckue u
XUMHUYECKHE cBoMcTBa KHCIOT. Pan axtmBHOcTH MetauioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa coiieil. @u3nveckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonydyenue cosen.

['eneTnyeckas CBSI3b MEK/y KJIaCCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumMenm:

KA4ECTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOpOJa B BO3YXE, MOJIyUYECHUE,
coOupaHue, pacno3HaBaHWE U HW3YYEHUE CBOMCTB KHCIOPOJa, HaOIIOACHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHUS W
MpeKpamieHnss TopeHus (TMokapa), O3HAKOMJICHHE C O0Opas3llaMu OKCHIOB H
OMHCAaHUE WX CBOWCTB, TMOJyYeHHE, COOMpaHWEe, pPACTO3HABAHWE U H3YYCHHE
CBOMCTB BOJIOpoja (ropeHue), B3zauMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMI0IeHUE O00pa3IloB BEIECTB
KOJIM4ecTBOM 1 Mousb, HCClIeJOBaHUE OCOOEHHOCTEH pPAacTBOPEHHS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHON
MAaCCOBOW J0JIEWM PACTBOPEHHOIO BELIECTBA, B3aMMOJECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM U KajblKeM) (BO3MOXHO HCIOJb30BAaHUE BHICOMATEPHUAIIOB),



HCCIeIOBaHNEe OO0pa3lloB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOII0/ICHNEe U3MEHEHUS OKPACKU MHAMKATOPOB B PACTBOpAx KHUCJIOT U IIETOYEH,
u3yueHne B3aumojerictBus okcuaa meam (Il) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METaJlaMHu, PEaKIuid HEHUTpaau3aluM, MOJTYYCHUE HEepPACTBOPHUMBIX
OCHOBAaHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIA, PEIICHUE
AKCIIEPUMEHTAIBHBIX 33/a4 10 Teme «BaxkHenmme Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

Iepuoauueckuii 3axkoH u Ilepuognyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. Ctpoennme aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKK KIacCU(PUKAIMKU XUMHYECKUX 3yieMeHTOB. I[lonHsTHe o
IpYIax CXOJHBIX JJIEMEHTOB (IIEIOYHbIE M IIEJIOYHO3EMENIbHBIC METaJlIbI,
rajioreHbl, HHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOpPbIE 00pa3yroT aM()OTEpHBIE OKCHIBI
Y TUJIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuogHas W JJIUMHHONEpUOAHAs  (OPMBI
[lepnoanueckon cucrembl xumuueckux 3iemMeHToB JI. Y. Mennaeneesa. [leproas
u rpynrbl. OU3NYECKUM CMBICI MOPSJKOBOIO HOMEpPa, HOMEPOB IIEpUOAa H
TPYMIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTtonsl. DnekTpoHbl. CTpoeHue
AJICKTPOHHBIX  000J0YeK aToMoB TIepBbIX 20 XMMHYECKMX  DJIEMCHTOB
[Tepuomnueckout cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanyeckon cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJuyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYINIaM U MEPUOAAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CHCTEMbI XUMUYECKUX
JJIEMEHTOB i1 pa3BuThs Hayku W npaktuku. . M. MenneneeB — ydéHbId U
rpaXKJaHVH.

Xumuueckas cBs3b. KoBajeHTHas (ToysipHass W HEMOJSpHAs) CBS3b.
DIJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. FMIOHHAs CBA3b.

Crenenb  okucieHud.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccel okuciieHus: U BOCCTaHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKCnRepuMeHm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LMHKA C PACTBOPAMHM KHUCIOT U IIEIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS ).

Mescnpeomemmnbnie céasu



Peanuzammsi MEXNpeaMETHBIX CBs3€H MpU M3YYCHUM XUMUHU B 8 Kiacce
OCYIIECTBJISIETCS 4epe3 MHCIOJIb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1Me ecTeCTBEeHHO-HAYYHbIE MOHATHA: HAYyYHBIM (akT, TMIIOTE3a, TEOPUs,
3aKOH, AaHalIMu3, CHUHTE3, KJIacCUPUKaLUs, TMEePUOAUYHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHHE.

dusuka: marepusi, aTroOM, D3JIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIHU]I,
U30TOIIbI, PAJHMOAKTUBHOCTh, MOJIEKYNA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHUE BEIECTBA, T'a3, (PU3NYECKUE BETUUYUHBI, €IUHUIIBI
W3MEpPEHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: orocuntes, npixanue, ouocdepa.

['eorpadusi: armocdhepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE MOPOJIbI,
IIOJIE3HBIE UCKOTIAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAS peaKUMs

[lepnognueckuii 3akoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTA B HM3MEHEHUU CBOWCTB
XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, KalblUsi W UX
COCMHEHUN B COOTBETCTBHM C IIOJIOKEHUEM 3JeMEeHTOB B llepuoamueckont
CHUCTEME U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJAbl XUMHUYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKH U
BUa XUMHUYECKOU CBSI3H.

Knaccudukainuys 1 HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSILIMXCS K pA3JWYHBIM KJIaccaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILIECTB.

Knaccuduxanuys XuMUYECKUX PEaAKIUA MO pa3IMYHbIM TPU3HAKAM (110 YUCITY
M COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeraoBoMmy 3ddexrty, mo
M3MEHEHUIO CTENECHEH OKHCIICHHUS XUMUYECKUX DJIEMEHTOB, IO OOpPaTHMOCTH, TIO
YYaCcTHIO KaTajau3aTopa). DK30- U DHJIOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xumuueckou peaknuu. [lonarue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusiX. [IoHsITHEe 0 TOMOTEHHBIX U TeTepPOTreHHBIX
peakuusx. [lonarue o karanmse. [lonstne 0 xumuueckom paBHoBecun. MakTopHl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOM PEAKIUU U TMOJIOKEHHE XHUMHYECKOTO
paBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENLHBIE  pPEaKIMU,  OJCKTPOHHBIA  OayilaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEILHOM peakiinu. CocTaBieHUE YpaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI €  HMCIOJIb30BAHMEM  METOJA
AJIEKTPOHHOIO OalaHca.

Teopus 3EKTPOIIUTUYECKON TUCCOLMAIIMU. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Karnonsl, aHnoHbl. MexaHW3M JUCCOLMAIIMM BELIECTB C Pa3jIMYHBIMU BHJIAMH
XUMHUECKOH cBsi3u. CTenenb quccounanuu. CUIIbHbIE U C1a0ble 3JEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakuil HOHHOIO OOMEHa,
IIOJIHBIE M COKpAaIEHHbIE WMOHHBIE YpaBHEHHs peaknuili. CBONCTBa KHCIIOT,
OCHOBaHMN U colieil B CBeTe TMPEACTaBICHUA 00  AIEKTPOIUTHUECCKON
nucconuanyu. KauectBeHHbIe peakin Ha MOHBL. [ToHsATHE O THApOIH3e Coen.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIETSIMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKUX
BEILIECTB — METAUIOB U HEMETaIoB (rpadura W ajiMasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuH
OT BO3JCHCTBUS pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJIHOCTH
pacTBOPOB BEHIECTB, MpOILECCa JUCCOLUMALMM KHUCJIOT, IIEJIOYEN U  COJIEU
(BO3MOXKHO  MCIOJIb30BAaHUE  BHJIEO  MATEpUAJOB), IMPOBEJIECHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKW  [POTEKAHMUS  pEaKkUuid  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIAEICHUE Tra3a, o00pa3oBaHME BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMMA
(ropeHue, peakiu pas3lioKEeHUsl, COCIMHEHUs), PACIO3HABAHUE HEOPraHUYECKHUX
BEUIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEaKUMid HAa HOHBI, pEIICHHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 UX coelMHEHUSI

OO6mass xapakTepucTtuka rajoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (u3NyYecKue CBOICTBA MPOCTHIX
BEIIECTB — TaJONeHOB. XHMMHWYECKME CBOWCTBA Ha MNOpuUMeEpe  XJiopa
(B3aMMOJEHCTBHE € METallaMHM, HEMETaJUlaMH, IIerodaMu). XJIOPOBOJAOPOA.
ConsHass KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydeHUE, NMpUMEHEeHue. JlencTaue
XJIOpa M XJOpPOBOJOPOJA HAa OPraHM3M YeJOBeKa. BakHeilline XJIOpUABI U UX
HAaxO0KJE€HUE B IPUPOJIE.

O6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue u (pusmyeckue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHYecKue cBoiicTBa cepbl. CepoBOOpO, CTpoeHHue, pU3NYECKUue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, ¢GuU3MYEeCKMe U XHMHUYECKHE CBOMCTBa (0OIIME  Kak
OpeiCcTaBUTeNd Kjacca KUCIOT M crnenuduyeckue). XUMUYECKUE peaKilui,
JEeXKalMe B OCHOBE MPOMBILUIEHHOTO CIOCO0a MOJYy4YEHUs CEpPHOW KHUCIIOTHI.
[Ipumenenue cepHoil KucaoTbl. COaM CEPHON KUCIOThI, KAYECTBEHHAs PEAKIIMs Ha



cynabdar-uoH. Haxoxzaenue cepbl U €€ COCAMHEHUN B MpHpPOAE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Ccpelbl COSAUHEHUSIMU cepbl (KUCIOTHBIE JOK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6miast xapakrepuctuka 3jeMeHTOB VA-Tpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMs. A30T, PacHpOCTPAHEHHE B MPHUPOJIE,
dusnyeckue u XuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHAK, €ro
¢uznyecKkue U XUMHYECKUE CBOMCTBA, OMyueHue U nmpuMenenue. Coinm aMMOHus,
ux pU3MUYECKUEe U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasl KHUCJIOTa, €€ MOoJydeHue, (PU3ndecKkue U XUMUYECKUE
cBONCTBa (00mME Kak TPEICTABUTENS Kilacca KHCIOT U crhenuduaeckue).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHSA B KayeCTBE MHUHEPAIbHBIX
ya00peHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COEAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO31yXa, IMOYBBI U BOJOEMOB). Docdop,
ajyoTponHbie Moaudukanuu ¢ocdopa, GuUMUECKHE U XUMHUYECKHE CBOICTBA.
Oxkcup docdopa (V) u bochopHas kucnota, pu3MIecKre 1 XUMUIECKUE CBOICTBA,
noxyuyeHue. McnoaszoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YI0OPEHHIA.

OO6mast xapakrepuctuka 31aeMeHTOB [VA-rpymnmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHHA.  YTIEpOHd,  aJUIOTPOITHBIE
MOAU(UKALIUKA, PACIPOCTpaHEHUE B TMpUPOJE, (GU3HUECKHME UM XUMHYECKHE
cBoiicTtBa. AncopOuusa. KpyroBopotT yriepoaa B npupone. OKCUIbl yriiepoaa, ux
dusnueckue W XUMUYECKHE CBOWCTBA, JCUCTBHE HA IKUBBIE OPTraHU3MBI,
MOJIyYeHUE W TMPUMEHEHHE. DKOJIOIMYECKUE MpOoOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), runore3a ri00albHOrO TOTCILICHHUS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, X GU3NIECKHEe U XMMUYSCKUE CBOMCTBA,
noiyueHne W npuMmeHeHue. KadecTBeHHass peakmus Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO351CTBE.

[lepBoHavasbHbBIE TOHATHSA 00 OPraHUYECKUX BEIIECTBaX KAaK O COCIMHEHUSIX
yriiepoaa (MeTaH, 3TaH, 3TUICH, alleTHUICH, 3TaHOJI, IIIUIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, TPUPOJHBIN Ta3, HEDTH),
OPOAYKThl WX mepepaboTku (OEH3WH), UX POJIb B OBITY U MPOMBIILIEHHOCTH.
[ToHsiTHE O OMONOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U ux
poiM B OKU3HM 4elloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPTAaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npumenenue. CoenuHeHHs KpeMHusi B mpupojae. OOmme mnpencraBieHus 00
okcune kpemuus (IV) u kpemaueBoi kucinore. CWIMKAThl, UX UCIOJIH30BaHUEC B
OBITY, B TIPOMBIIIEHHOCTH. BaxkHelue CTpouTenbHbIE MaTepualbl: KEpamuKa,



CTEKJIO, TIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaXKAOIUe (PU3NYECKUE U XHMHUYECKHE CBOMCTBa
TQJIOT€HOB M HX COEAMHEHW (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAaKOMJIEHHE ¢ oOpaslaMu XJOpUJOB (TAJIOT€HUIOB), O3HAKOMJICHHE C
oOpaslaMu  cepbl U €€ COCAMHEHUSIMU  (BO3MOXHO  MCIOJIb30BaHHE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ AeHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, M3YYEHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBEJIEHNE KaUeCTBEHHOW peaKIMu Ha CyJbdat-
HMOH U HaOIIOJeHUE IMpU3HaKa €€ MPOTEKaHWs, O3HAKOMIIEHHE C (PU3UUYECKUMHU
cBoiicTBamMM a3oTa, Qochopa MU HUX COEAUHEHUH (BO3MOXKHO MCIIOIb30BaHHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOpEHHIA, MOITYUEHHE,
coOWpaHue, pacrno3HaBaHWE W H3yYEHUE CBOWCTB aMMHAKa, MPOBEACHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ochaT-uoH U U3yYEHHE IPU3HAKOB
UX NPOTEKAHHUS, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO UCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHUE MoJeIIen
KpPUCTAJUIMUECKUX PEIIETOK anmaza, rpadura, (QyiepeHa, O3HAKOMIICHUE C
MPOIECCOM  acOpOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYECHUE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEICHHE KaueCTBEHHBIX peakluil Ha KapOoHaT U
CHWJIMKAaT-MOHbl W U3YYEHHE TMPU3HAKOB HUX TNPOTEKAHUS, O3HAKOMJIEHHE C
MPOJYKUHUEH CHJIMKATHOM MPOMBINUIEHHOCTH, PEUIEHUE HSKCHEPUMEHTAIbHBIX
3aJ1a4 1o tTeMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTaJibl 1 MX COCTUHEHUSA

OO01ast XxapakTepUCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnosoxeHus B llepuonnueckor cucreme xumuueckux a3emeHtoB J[. W.
MenpneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTanyeckas CBs3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  psl
HarnpspbKeHn MetauioB. dusznueckne U XUMHUUECKHE CBOMCTBAa MeTayioB. OO0mue
CrocoObl modydeHuss MeTawioB. [loHsATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
CHocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTajgb, YyTyH, AIOPaTIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[lenounble MeTaIbl: MojoxkeHue B [lepruoanyeckol cucteMe XMMHUYECKHX
aneMmeHToB . M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHUE B IIPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusa). OKcuasl u



TUAPOKCUILI HATpusi W Kaius. [IpuMeHeHHe WIENOYHbIX METaNIOB M HX
COE€IMHEHUM.

[[lenoyHo3emenbHblE METAJUIbI MarHuid W KaJdbLMM: MOJO0XKEHHUE B
Ilepnognueckon cucreme xuMmuueckux sieMeHToB . M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJI€HHE B Ipupoiec. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxdeimue coeauHeHUs Kanblus (OKCHI, THAPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEeHHUS.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, cTpoeHUE aToMa, HaxOXKICHUE B Ipupone. Pusndeckue u
XUMUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOCHME aToMa, HAxOXKIEHHE B mpupone. dusmyeckue u
XUMHYECKUEe CBOMCTBA kene3a. OKCUbl, TuipoKkcu bl U conu xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U OJYUICHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oO0Opas3llaMud METauIoB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaAMHU, HU3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
Kalbllud W HATPUS C BOJOM (BO3MOXKHO UCIIOJIb30BAHUE BHUICOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOILIECCA TOPEHUS JKele3a B KHCIOPOJE
(BOBMOXXHO  WCIOJIb30BAaHME  BHJACOMATEPHATOB), MPU3HAKOB  MPOTECKAHUS
Ka4eCTBEHHBIX PEAKIMA HAa MOHBI: MarHus, Kajablvs, aTlOMUHUS, [TUHKA, XKeJe3a
(1) u xene3a (II1), meau (II), HaOIrOIEHUE U ONTMCAHKE TPOIIECCOB OKPALTHBAHHUS
IUTAMEHU HWOHAMHU HATpHs, Kamusg W Kaiblus (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(pOTEPHBIX CBOMCTB THMAPOKCHU/IA ATIOMUHHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHHE IKCTIEPUMEHTAIBHBIX 3aJ1au 1o TeMe «BaxkHeilme
METAJLJIbI U KX COCTUHECHUS.

XuMHA U OKpY:Ka0LIaa cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXWU3HU 4YeJIOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XUMHUUECKUX peakiuii B ObITy. IlepBas momoipb mpu
XUMHUYECKUX 0)KOTaxX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolleld cpelbl (mpenesibHas AOMyCTHMast
KOHIleHTpanus BeiecTs, aaiee — [1JIK). Posb xuMun B pelieHn 3K0JI0TUYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTrepuabl).

Mescnpeomemmnbnie céasu



Peanuzamnuss MeXnpeaIMeTHBIX CBs3ed Mpu HM3ydyeHUH XuMuUM B 9 Kiacce
OCYILECTBIIIETCSl Yepe3 HCIONb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecCTBEHHO-HAayuHble NMOHSATHSA: Hay4YHbIA (pakT, TMIOTE3a, 3aKOH,
TEOpHsi, aHalu3, CHUHTE3, KIacCH(PUKaIMsi, MEePUOJUYHOCTh, HaOIIOCHHE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBICHUE, MapHUKOBBIMI
3¢ (exT, TEXHOIOTHS, MAaTePHUATTBI.

®dusuka: Martepusi, aToM, 53JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHI,
M30TOMBI, PAAHMOAKTUBHOCTh, MOJEKYJa, JJIEKTPUYECKUN 3apsij, MPOBOIHUKH,
MOJyIIPOBOJTHUKH, ~ TUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, paCTBOP, PACTBOPHUMOCTH, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, €AMHUIIBI M3MEPEHHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunTes, apixanue, Ouocdepa, 3KOcUCTEMa, MUHEPAJIbHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOIbI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJBTATBI OCBOEHUSA NPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHUSA MPOTPaMMbl OCHOBHOTO  0OIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOYy4YeHUs XMMHHM B €IWHCTBE y4eOHOU H
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, HPHUHSATHIMU B
oOlIecTBe MpaBWJIaMH M HOPMaMH IOBEACHHS W CIIOCOOCTBYIOT MpoLEeccaM
CaMOMNO3HAHUS, CAMOPA3BUTHUS U COLIMAIIU3ALIMHI O0YUYarOIIHUXCS.

JIM4HOCTHBIE  PE3yJIbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX ILI€HHOCTHBIX OpHUEHTAlUd U
pacIIMpeHne ONbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHNS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY
U HAYYHOMY HACIEIWIO, NOHUMAaHMS 3HAYEHUS XHMHUYECKOM HAYKH B KU3HH
COBPEMEHHOT0 OOILECTBA, CIOCOOHOCTH BJIAJAETh JOCTOBEPHOU HMH(OpManuen o
IIEPEIOBBIX JOCTHKEHUAX U OTKPBITUAX MHUPOBOM M OTCYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOLIECTBA;

2) rpaskKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAX M TMPAaBWIAX MEXKINYHOCTHBIX
OTHOIIECHUN B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATeNIbCKOM, TBOPYECKOW W JOPYrUX  BUJAX
JEeSATENbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOW [€ATEIbHOCTH MpH
BBINIOJIHEHUM YYE€OHBIX, TIO3HABATEIbHBIX 3a7ay, BBINOJIHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO31aHUU YUEOHBIX IMPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOILM B IIpollecce H3TOM y4eOHOW MAEsITeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEIECHHE U IIOCTYIIKM CBOMX TOBApHUIIEH C MO3ULHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKM M COCTABIISIOLINE
OCHOBY JUIsl TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJABI, B3aHUMOCBA3SX YEIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XUMHUHM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA TMOJYYEHHE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBbIE TSI OOBSICHEHUS HAOJII0JAaeMbIX IMPOIIECCOB M SIBICHUH,
MO3HABATENbHON, MHPOPMAIIMOHHON W YUTATENIbCKOW KYJIbTYpPhl, B TOM YHCIE
HABBIKOB CAMOCTOSATEIBHONU pabOThl C Y4eOHBIMH TEKCTaMH, CIIPABOYHOU



JUTEPaTypoO, MOCTYNHBIMM TEXHHYECKUMH CpPEICTBaMU HH()OPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHI0O W TO3HAHMIO, JIOOO3HATEIBbHOCTb, TOTOBHOCTH H
CIOCOOHOCTh K  €CaMOOOpa30BaHHUIO, IPOEKTHOM M  HMCCIEI0BATEIbCKON
JESTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJIEHHOCTH M YPOBHSI OOy4YeHUS B
JlaJIbHCUIILIEM;

4) popmMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JI0pPOBBIA 00pa3 ’KW3HHU, OCO3HAHUE IOCIEACTBUI H
HEIPUATUE BPEIHBIX NPUBBIYEK (YIIOTPEOJIEHUS AJIKOr0Jis, HAPKOTUKOB, KypeHHUsI),
HEOOXOJIMMOCTH  COOJIOJICHUS] TIpaBUJ OE€30MAaCHOCTU TMpU  OOpAICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U TpyJa pa3IuyHOro poja,
YBAXKEHHE K TPYAy M pe3yJbTaraMm TPYJIOBOW JESITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS TMPEIMETHBIX 3HAHMM 10 XHUMHH, OCO3HAHHBIM BBIOOD
WHJIUBUTyJIbHOW TPAaeKTOPUU MPOAOJKEHUS 00pa30BaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycTIeHOW Mpo¢eCCUOHATBHON JIEATENbHOCTH U PAa3BUTHUS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Cpesie;

6) IK0JI0THYECKOT0 BOCTIHTAHMS:

HKOJIOTUYECKU 11eJIeCO00pa3HOe OTHOILIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emJle, OCHOBE €€ CYLIECTBOBaHUs, NOHUMAHUE [IEHHOCTH 3I0POBOTO U
O0e3zonmacHoro oOpa3a U3HHM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXHYECKOMY 3[I0pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJOJIEHUS
IpaBuJI O€30M1aCHOr0 MOBEAEHUS NpU padOTe ¢ BELUIECTBAMHU, a TAKKE B CUTyalUsX,
YTPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJy4aeMble MPU U3YYEHUU XUMHH, IS
pelIeHus 3aa4, CBA3AaHHBIX C OKPYKAIOWIEH TPUPOJHON CPENON, 151 TTOBBILLICHUS
YPOBHS  SKOJIOTUYECKOM  KyJIbTYpPhl, OCO3HAaHUS IJIOOAJIBHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M IMyTeH HMX pPEIICHUs MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIBHOM,
KOMMYHHMKATUBHOU ¥ COMAIIBHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe weTanpeaMeTHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBIC IS
dbopMupoOBaHUS MHUPOBO33PECHHUSI OOIICHAy4YHbIC TMOHATUS (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTeMa, MPOIECC, IKCIEPUMEHT U APYTOE.), KOTOPbIE
HCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETax M IMO3BOJSIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEIMETOB (POPMHUPOBATH MPECTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUPA, U YHUBEPCAIbHbBIC YUeOHBIC NCUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATUBHBIC, PETYJISATHUBHBIC), KOTOpble oOecneunBaloT (HOpMHpPOBaHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
NEeSITETBHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHHA (BBIICTSATh MX XapaKTEepPHBIC
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSITHSIMH), KCIOIH30BAThH
MOHSTHS JIJIs1 OOBSICHEHUSI OTJEIbHBIX (PAKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKAIMK XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIIHil,
YCTaHABIMBATh MPUYUHHO-CIICICTBEHHBIE CBS3W MEXIy OOBEKTaMH HW3YUYCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO AHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOYCHUS;

yMEHUE TMPUMEHATh B TMpOIECCe TMO3HAHUS TMOHATUS (TIPEIMETHBIE W
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIIH, UCTIOIL3YEMbIE B XHMHUH,
peoOpa30BhIBATH MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIBHBIC TTPEACTABICHUSI —
XUMHAYECKUN 3HaK (CUMBOJ »JJIEMEHTa), XuMuueckas QopMmyia U ypaBHEHHUE
XUMHUYECKON peaKIuu — MpU PeHICHUH Y4eOHO-TI03HABATENbHBIX 33J1ad, C YUYETOM
ATUX MOJENBHBIX TMPEICTABICHUN BBISBISAThL U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX 00OBEKTOB — XUMHUECKUX BEIIESCTB M XUMUYECKUX PEaAKIIHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICJACTBEHHBIC CBSI3U W
IPOTUBOPEYHS B U3y4aEMbIX MPOIECCaX U SIBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHUE HCIIOJIh30BaTh TOCTABJICHHBIE BOIPOCH B KAdeCTBE WHCTPYMCHTA
MMO3HAHUS, a TaKKe B KAaueCTBE OCHOBBI i1 (OPMHPOBAHUS THUIOTE3bI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHHE OIbITa IO TUTAHUPOBAHUIO, OPTraHU3aIlMUd M MPOBEIACHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHME HaOMIoAaTh 3a XOJOM Tpollecca,
CaMOCTOSITEJIFHO MPOTHO3UPOBATH €0 PE3yibTar, (OpMYIUPOBATh 000OIICHHS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICOBAHUS, COCTABIIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH HWH(OpPMAIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJyIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(Hay4yHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJEP)KaHMs, CIPABOYHBIC
nocobus, pecypcel MHTepHETa), KPUTHYECKH OICHUBATh NPOTUBOPECUMBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3apOoChl NPU MOHCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIMMBIX JUISl BBITTOJHEHHUS
y4eOHBIX U MO3HABaTEIBHBIX 3a7]a4 ONPEIEIEHHOTO THUIIA, TPUOOPETEHUE OIbITa B
0o0JlaCTH  UCMOJIb30BaHUS  MH()OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpPMY MpeaCTaBiICHUs HHPOPMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJayl  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpapuKi U ©X KOMOUHALIUSIMU;

YyMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeIOBATENLCKON JEATENPHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBAa W TPAHCIIOPTAa HAa COCTOSHUE OKPYKAIOMIEH MPUPOTHON
CpEIb.

KoMMyHnKaTHBHBIE YHHBepCAJIbHbIE YUeOHbIe el CTBUS:

YMEHMs 3a/laBaTh BOMNPOCHl (B XOJ€ Juajora M (WiIu) JUCKYCCHM) IIO
CcyumiecTBy  oOcyxJaemMoll  TeMbl, (OpMYyJIHpOBaTb CBOM  IPEIAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

YMEHHsSI ~ TPEJCTaBIsTh  IOJYyYEHHBIE  pPe3ylbTaThl  MO3HABATEIHHOMN
ACSTENIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaxX; JeNlaTh MPE3EHTAIIHIO
pE3yJIbTaTOB BBIMNOJHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHHKAMH B COBMECTHOMN
MO3HABATEIbHON W HWCCIENOBATENbCKOMW  JACATEIbHOCTH TMPU  PEUICHUH
BO3HUKAIOIIUX TPoOJeM Ha OCHOBE ydéra OOIMX HMHTEPECOB MU COTJIACOBAHHMS
no3unuil (00cyX1eHusi, OOMEH MHEHHMSIMH, «MO3TOBbIE LITYPMbD», KOOPAMHALINS
COBMECTHBIX JCHCTBMH, OINpeAeNeHue KpPUTEpPUEB IO OIEHKE KavyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryisiTuBHBIe YHUBepCaJbHbIe y4eOHbIE 1eiCTBHA:

YMEHHE CaMOCTOATEIbHO OMPEIENATh LEIN AeATEeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeILHOCTD, BRIOMpATh Hanboiee dPpPeKTUBHBIC CIIOCOOBI pellieHns YIeOHbIX U
MO3HABATENIbHBIX 3aJlad, CaMOCTOSTEIbHO COCTaBISATh WA KOPPEKTHPOBATH
IPEIJIOKEHHBIM AJITOPUTM JEUCTBUM IIPYU BBIIOJIHEHUM 3aJaHUM C Y4YETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX M PEaKLHUsX,
OLICHHMBAaTh COOTBETCTBHUE MOJYYEHHOIO pe3ysibTaTa 3asBICHHON IeNH, yMEHHE
MCTIONB30BaTh M aHAJM3UPOBATh KOHTEKCTHI, MpeJyiaracMble B YCJIOBHUH 3a/IaHUH.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3ydbTaTOB IO OCBOSHHUIO 00S3aTENLHOTO
COJIep)KaHusl, YCTAHOBJIIGHHOTO JaHHOW (denepanbHO paboueil MmporpaMMoi,
BBIJICIISIIOT: OCBOCHHBIE O0YUYaIOIMMUCS HAyYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI



NEUCTBUN, crnenupuuecKkue I TNpeAMETHOW o0nacTh  «XUMHUS», BUIBI
NEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
peo0pa3oBaHUIO U TPUMEHEHHUIO B PA3IUYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSIX.

K koHIy oOyueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBATHh CMBIC OCHOBHBIX XUMHUYECKHX IOHSTHI: aTOM, MOJIEKYJa,
XAMHWYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHWE, COJb, JIJIEKTPOOTPULIATEIBHOCTb, CTEIICHBb
OKHCIICHUS, XUMHUYECKasl peakiusi, KiacCupUKalusi PEeaKluid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHUS, PpPEaKIHUH
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TETJI0BOM 3(h(PeKT peakiumu,
AIpO aTOMa, DJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOuTalb, paguyc
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUA U
MPUMEHSTH 3TH HOHSTHUS NIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJIi COCTaBlEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OINpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHWS  DJIEMEHTOB B  OMHApHBIX  COCIMHEHMSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COEIUHEHHI TI0
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJICHTHass W WOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbica Ilepuoamyeckoro 3akona [J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TMOHMMAHUE MEPHUOJUYECKON 3aBUCHMOCTH CBOICTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPAHEHUsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONUCHIBATh W XapakTepu3oBaTh TaOmuunyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHMHYECKHUX DJIEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBIIME TEPHUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrtemMa XuMmMudeckux osnementoB JI. .
MeHnieneeBay ¢ YUCIOBBIMU XAapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YUCIO0 ICKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIIEMEHTHI, HEOPTAHUUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTAaBy YYacTBYIOUIUX B PEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE PUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U  MOJISIPHYIO  MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTrO JJIeMEHTa Mo (opmyie
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTEH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIBHON JIEATEIIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€M — ISl U3YUYEHUS] CBOUCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHHUS ~ XMMHMYECKOM  TMOCYIOM W
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXe IMpaBuwiaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB [0 TIOJYYCHHIO W COOMpAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOJAa U KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNPENCIEHHOM MAacCOBOW JIOJIE pACTBOPEHHOrO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUUYECKHE  DKCIEPUMEHTBHI  TIO
pacIio3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIBI0 MHIUKATOPOB
(;makmyc, henondTarenH, METHIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbhIBAaTh CMBICI OCHOBHBIX XHMUWYECKUX IIOHATHW: XUMHMYECKUMN
DJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTWOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0KHOE BELIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl PEeaKIMsi, XUMUYECKasi CBs3b, TEIIOBOIM 3¢ (eKT
peakiuuu, MOJlb, MOJSPHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJCKTPOIUTUYECKAs IMCCOLMALMs, PEaKLUU HOHHOIO
oOMeHa, KaTaiau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHWE M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTaNIMYecKas pemeTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW pEaKUWH, MPEeNesIbHO JOIMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUUYECKUX TMOHATUI U
MPUMEHSITH 3TH HOHSTHUS MPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPEIENATh BaJIEHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEIMHEHHH 1o (opmysaM, BUA XUMUYECKOH
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COENUHEHHM, TUIl KPUCTALIIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKChIBaTh M XapaKTEPU30BaTh
tabnnunyio opmy Ilepuogmdeckoil CUCTEMbl XUMUYECKUX JJIEMEHTOB:
paznuyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTh
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYSCKON Tabimie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjApa, oOIIee YHCIO DJIEKTPOHOB U
pacmpenieieHde MX IO DJJEKTPOHHBIM CJIOSIM), OOBACHSTH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB DJIEMEHTOB M UX COEAMHEHUU B
npeaenax MajiblX NEPUOIOB UM TIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTbl, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIMX B peakluu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOMIME W CHEIUPUIECKUEC XUMHUUYECKUE
CBOMCTBAa TPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEpXkAasi ONUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKI1i;

COCTABJISITh  YPAaBHEHHUS DBJEKTPOJUTUYECKOM JUCCOLMALMM  KHUCIOT,
LIEJI0YEH U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIANINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3THX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTpPOCHUS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHX IIPEBpaIleHUd B Pa3IUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O M  MOJBSIPHYIO — MacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO JJIEeMEHTa 10 (dopmylie
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  MpaBWja  IOJIb30BAHUS ~ XMMHUYECKOHM  HOCyaoll U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaK)Ke IMpaBWiia OOpaIllEHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBITOJTHCHHIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB 110 TIOJYYEHHUI0 W COOHpPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYEeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
noaua-, KapOonat-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIHNEC B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTBR;

MIPUMEHSATH OCHOBHBIC OTEPAIlH MBICIUTEILHOW NEATCIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3alMI0, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEaKIui, €CTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJIECIMPOBAHUE, SKCIEPUMEHT (pealbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pasnen 1. [lepBonavajibHble XUMUYECKHE MOHSITHS
XuMusg — BakHas 00/1aCcTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuorexka [JOK
' MPAKTUYECKOM IEATEIIbHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
BemectBa 1 xumnueckue bu6mmoreka [JOK
1.2 15 1 0
peaKkuuu https://m.edsoo.ru/7f41837c
Wroro o pazneny 20
Pa3nen 2. Baxkneiiue nmpeacTaBuTe/ I HEOPraHUYECKUX BEIIECTB
21 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnuoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
Bonopoa.Ilondarue o kucinorax bubnuoreka [JOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoteka [IOK
' OCHOBaHUSAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK
' HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
Xumudeckas cBsi3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUMN



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XUMHUYECKast CBS3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC pCAKIIUU

Hiroro no paszery 15 oo ST
PesepBHOE Bpems 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnsie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 0 bubnnorexa IOK
' OCHOBHBIX Pa3J/IeNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnuoreka [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMHU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Paszgen 2. HemeraJiibl 1 UX cOeMHEHUA
OO6m1ast xapakTepUCTUKA XUMHUYECKUX bubnmnoreka [JOK
2.1 4 0 1
aneMmeHToB VIIA-rpynmel. ['amorensr https://m.edso0.ru/7f41a636
OO6m1ast xapaKTepuCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmorera I[JOK
' PYTIRL L€p https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
2.3 ameMeHTOB VA-rpynmsl. A30T, hocdop u ux 7 0 1 bubmoreia HOK
' PyHHL. ’ P https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01as XxapakTepUCTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmorexa HOK
' Ny PYHBL poa https://m.eds00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro no pazueny 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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpe cROHCTBA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTasuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemrectBa u MaTepuaibl B )KU3HHU YEJI0BEKA 3 Bubmorexa TOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa TOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosaunuyecrBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yYyeHHusl = oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Poinp XUMHUM B )KU3HU 1 0 0 bu6nuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 [TonsiTue 0 MeToax MO3HAHUS B 1 0 0 bubnuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[TpakTuueckas padota Ne 1 «[IpaBuna
paboThl B 1a00paTOpUU U MPUEMBI bubnmnoreka [JOK
3 1 0 0
oOparieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
Yucteie BemecTBa U cMecu. CIocoObl bu6nuorexa [IOK
4 b 1 0 0
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas pabora Ne 2
5 «Pa3nenenue cMmecelt (Ha mpumepe 1 0 0 bubmorexa HOK
Aet N PHUMED https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOM COJIM )»
bu6nunorexa [JOK
6 A 1 0 0
TOMBLH MOTCIYIH https://m.edsoo.ru/ff0d2a6c
7 XuMHYecKre dJIEMEHTBI. 3HAKU 1 0 0 bu6nunorexa [JOK
(CUMBOJIBI) XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nunorexa [JOK
8 II 1 0 0
POCTHIE 1 CHONTIRE Betlectsa https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK
9 A - 1 0 0
TOMHOMOICKYIAPIOS yieiue https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH NOCTOSHCTBA COCTaBa BEIICCTB.

bu6nmoreka [IOK

10 X .B
MMIeCKas opmysa. BaneHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 2JIEMEHTOB
OTtHoOcuTENnbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTa B COCAMHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubmuorexa [JOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
14 Ou3nYecKue U XUMUYECKHE SBICHUSI. bubnmoreka [JOK
XuMH4YecKask peaKus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS MPOTEKAHUS bubnmoreka [JOK
15 .
XUMUYECKHUX PEaKLIAN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHHs MacChl BEIIECTB. bubmmnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Breruucienust KoaudecTBa, MacChl
17 BEILECTBA 10 YPAaBHEHUSM XUMUYECKHUX bubmorexa HOK
n . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMUYECKUX peaKiinit
18 (coenMHEHUs, Pa3NOKECHUS brbmorexa [JOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKJIONIETUCT 060(?q eHue 1 bubmorexa [JOK
" smer " https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHUA
20 KonTponbnas padorta Nel o reme bubmumoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bu6nuorexa IIOK

BO3Ayxa. Kucnopong — anemMeHT u

https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOEC BEUICCTBO. O30H

dusnyeckue 1 XUMHUYECKUE CBOMCTBA

bu6nmoreka [IOK

22
KHCIIOPOAA (PCAKIIHH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcuaax
Crioco0bl MOy4eHUs KHCIOpOoia B
23 nabopaTopuu 13:{ I OMBIIHJ'ICHII-)IOCTI/I bubmorexa LOK
PATOp P ' https://m.edso0.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoit 3¢ ekt XuMuIecKoi
24 pEaKIMH, IIOHATHE O bubnmnoreka [JOK
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHYCCKUX PEAKITUIX
TorumBo (HedTh, yroyib 1 METaH).
25 3ar }ISHeI-EI/ICq];O3 yra CIIOCOOBI c)aro bubmorexa LHOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[TpakTrueckas padora Ne 3 o Teme
26 «ﬁon eHue I/IIc)o6I/I aHMe KUCII0poJia bubmmorexa [JOK
yi - p poad, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
27 Bonxopon — anemeHT u mpocToe bubmmnoreka [JOK
BelecTBo. Haxoxaenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 ®u3nvecKknue 1 XUMUYECKHUE CBONCTBA bubmmoteka [IOK
Bosopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 IT
OIPITHE O KHCTIOTaxX H couix https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TToNTydeHust BOJIOPO/Ia B bubnmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o Teme
P P but6mmorekxa [{OK
31 «[Tonmydenne u cobupanue BO0POIa,

M3y4EHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MousipHblii 00BEM ra3zoB. 3aKOH

bu6nmoreka [IOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Beruucnenns o0bEma, KoIMIecTBa
33 BEIIECTBA Ta3a [0 €r0 U3BECTHOM bubmorexa LHOK
. Y https://m.edsoo0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UK 00BEMY
Brruncnenus 006EMOB ra30B 1Mo
34 ABHEHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmorexa [JOK
P n P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nvecKrue 1 XHMUYECKHUE CBONCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. ITonsitue 06 bubmuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HacbimeHHbIe
37 u HeHacmp eHHE.Ile3 aCTBOPHI bubmmorexa [JOK
o P PP https://m.edsoo.ru/ff0d5b40
MaccoBast 107151 BEIIeCTBa B PacTBOPE
[TpakTryeckas padora Ne 5 mo Teme
38 «IpurorosiieHHE PACTBOPOB C bubmmnoreka [JOK
onpeaeNEéHHON MacCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY
39 Konrtponbnas padora Ne2 o teme bubmmnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIacCu(UKaIus, bu6nunorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XMMUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHusI: cOCTaB, Kiaccuduxams, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyuyeHnue u XUMHYECKHUE CBOKWCTBA bubnnoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarmus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue u XUMHYECKHUE CBOKWCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIIATYpa,
46 CHOCOéBIID oI )eHHs[ XHMHchpKHe bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas pabota Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 110 TeME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTnyeckas CBA3b MEXKAY KIaccaMu bubmmnoreka [JOK
HEOPTraHWYECKHUX COECTUHEHUIN https://m.edsoo.ru/00ad9a50
49 O0o001mIeHNe U CHCTEMaTH3aITHS bubmorexa [JOK
3HaAHUHI https://m.edsoo.ru/00ad9ch2
Konrtpomnsnas padora Ne3 o teme
50 "OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX brbmorexa [JOK
o P https://m.eds00.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKH KIacCUPUKAITTN
51 XUMUYECKHX AIeMeHTOB. [loHsaTHE O bubmorexa LHOK
) https://m.edsoo.ru/00ad9ffa
TPYIAX CXOJHBIX 3JIEMEHTOB
[lepronuueckuii 3aK0H U
but6mmorekxa [IOK
52 [Tepuoanueckas cucteMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. . Menaeneera
bubnmnoreka [JOK
53 [Tepuoapl, rpymbl, HOATPYIIIIBI 1

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
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Crpoenue atomoB. COCTaB aTOMHBIX

bu6nmoreka [IOK

54
snaep. N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI04eK
. bubnmoreka [IOK
55 aToMOB 3J1eMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMMUYECKOTO
56 3JIEMEHTA MO0 €T0 MOJIOKEHHUIO B bubnuorexa [JOK
ITepuonnueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3aKoHa
57 JUISl pa3BUTUA HayKu U npaktuku. /1. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, MIEIATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnmnoreka [JOK
58
XUMHUYECKHUX 3JIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
59 n
OHHAT XHMHHCCRAT CBASE https://m.edsoo.ru/00adac34
60 KoBasneHTHas noyisipHasl XUMUYECKast bu6muoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HENOIsApHAs XUMHUYECKas bubmmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
but6mmorekxa [IOK
62 C
TCIEHb ORACICHIA https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEILHbBIE bubnuotexa [JOK
peaKiuu https://m.eds00.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEU bubmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTponsHas padota Ne4 o reme bubnmoreka [JOK
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«CtpoeHnue aToma. XuMHUECKast

https://m.edsoo.ru/00adb486

CBS3bY»

66 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTeMaTu3aIusg 3HaHui https://m.edsoo.ru/00adb33c

67 PesepBublit ypok. O6001menue u 1 bubnuoreka [IOK
cUCTeMAaTH3aIusA 3HaHui https://m.edso0.ru/00ad9cb?

68 PesepBHblit ypok. O600menue u 1 bu6nuoreka [IOK
cUCTeEMaTH3allis 3HaHUH https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Hara mudposbie
Ne n/m Tema ypoka Kontpoasubie | IlpakTnyeckue p
Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTshI padoThI
pecypcbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 0 0 bubnmnoreka [JOK
XHUMUYECKHX d1emMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHECHUH

. bubmuorexa [JOK
2 CBOMCTB XMMHUYECKHUX 3JIEMEHTOB 1 0 0
N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX NEPUOIOB

3 Knaccugukanus u HoMeHKIIaTypa 1 0 0 bu6muoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 0 0 bubmmoteka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponabnas padora Nel o reme

5 «IloBTOpeHue u yray0aeHue 3SHAaHUH 1 1 0 bubmorexa [JOK

p yrLy https://m.edso0.ru/
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca»

6 Knaccudukanust XuMuaeckux 1 0 0 bu6nunorexa [JOK
peaKkLyii 10 Pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[IoHsTHE O CKOPOCTH XUMUYECKOMN

bu6nunorexa [JOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 0 0
https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHIX
[TonsATHE O XUMHUYECKOM PaBHOBECHUHU.
8 daxkToprl, BIUAIONINE Ha CKOPOCTD 1 0 0 bubnnorexa LIOK
Bl . p https://m.edsoo.ru/00adc28c
XUMHYECKOW PEaKIUU U TOJIOKEHUE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHYCCKOI'0 paBHOBECUA

OKHCIUTEILHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9
peaKuuu https://m.edsoo.ru/00adcade
Teopus dIEKTPOIUTHYECKON
10 I/ICEO na I/II/IpCI/IJIBHBIG U ciia0ble bubmorexa LIOK
a THHArm. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNoHHble ypaBHEHUS PEAKIIUN Bubmaorexa ITOK
yp peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE MPEACTABICHUN Bubmaorexa ITOK
p Uﬂ https://m.edsoo.ru/00add5d8
00 AJIEKTPOTUTUIYECKOMN TUCCOIIUALINN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 buGnnorexa LIOK
pedt o https://m.edsoo.ru/00add8b2
3JIEKTPOJIUNTUYECKON AUCCOLIMAIIIT
bubmmoteka [IOK
14 II 7
OHATHE O THIPOJIHM3E coJlen https://m.edsoo.ru/00add9d4
15 O0o001mIeHNEe U CHCTEMaTH3aITHS bubmorexa [JOK
3HAHUHU https://m.edsoo.ru/00addd12
[Tpaktnyeckas padora Ne 1.
16 «Pelenne sxcriepuMeHTaIbHBIX Bubmaorexa ITOK
p https://m.edsoo.ru/00addbfa
3aa4y»
KonTponbnas padorta Ne2 o reme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa TTOK
p a T(HATIHAL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMU B PACTBOPAX»
OO0m1as XxapakTepucTHKa TaJIOTeHOB.
18 XUMHWYECKHUE CBOMCTBA HA IIPUMEDE bubmmorexa TTOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KMCIIOTa, bubnmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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XUMUYECKHUE CBOMCTBA, TIOJIyYECHHE,
MIPUMEHEHUE

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

[TpakTrueckas padora Ne 2 o Teme

bubnmoreka [IOK

20 «ITonyueHnue COITHON KUCTIOTHI,
yi . . https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTBY»
Brruucnenust no ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIIUN, €CIIN OIUH U3 bubnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO0m1as xapakTepUCTUKA DIIEMEHTOB bubnmnoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIE MOJIU(PUKAIIUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHeHU N bu6nmoreka [IOK
B Npupojie. XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopo1, CTpoeHue, bubnmnoreka [JOK
¢duznyeckue U XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHasi KHCIIOTA,
25 ¢duznyeckue U XMMUYECKHE CBOWCTBA buomiorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE MPOMBIIIIEHHOTO crocoba
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bu6muoreka [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaloIllel cpe/ibl COeTUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil JOM BBIXOJ1a but6mmorexa [IOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprCcTUKA HIIEMEHTOB bubnmoreka [JOK



https://m.edsoo.ru/00ade104
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynimbl. A30T, pacripocTpaHEHUE
B IIpupojie, pU3ndYecKue u
XUMHYECKHE CBOMCTBA

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

AMMHuak, ero ¢puznueckue u

bu6nmorexa [IOK

29 XUMHUYECKHE CBOMCTBA, TIOyUYCHUE U
i https://m.edsoo.ru/00adf004
pUMEHEHHE
[TpakTuueckas pabota Ne 3 o Teme
30 «ITomydenre aMMHuaKa, H3y4eHHE €ro bubmorexa OK
Ve > 1Y https://m.eds00.ru/00adf180
CBOWCTBY»

31 A3oTHas Kucaota, e€ Gpu3ndecKue u bubnmnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aMMOHHSI B KAUYECTBE MUHEPAIbHBIX

32 oOpeHuil. XuMHU4YecKoe bubmmorexa [JOK
yAoop ’ . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COETMHEHUSIMU a30Ta
®ochop. Okcun bocdopa (V) u

33 (pocg)o pHa;I KI/ICJ'I((I))Ta (b(I)I/I?L’»I/I(‘Iez:KI/Ie u brbmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, ONyuyeHUE
Hcnonb3oBanue Gocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOPSHHIA. bubnmoreka [JOK
3arpsi3HEeHUE NPUPOJIHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu 2112[ (limmlzleac};le Y XUMUYECKUE bubmmorexa [IOK

PHPOE, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnuotexa [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTUYecKre mpoodIeMbl,
cBsi3aHHbIE ¢ OKcHaoM yriepona (1V)

37 YronbHas KUCIOTa U €€ COTu bubmorexa LHOK
https://m.edso0.ru/00ae006¢
[TpakTrueckas padora Ne 4 1o Teme

38 "[Tomy4yeHune yriaekucioro rasa. bubnmoreka [JOK
KauectBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
roH"

[TepBoHavabHBIC TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O Bubmorexa ITOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX YTIepoaa
40 KpeMHuii 1 ero coeiuHEHUS Bubmaorexa ITOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 SKCHEPUMEHTAIBHBIX 33/a4 M0 TEME bubnmnoreka [JOK
«BaxHelmre HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHCHUS
KonTponbnas padora Ne3 o reme

42 «BaxxHeumme HeMeTaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS»
OO01mas XxapakTepuCcTUKa XUMUUYECKUX
AJIEMEHTOB — METAJIIOB.

43 Mertannudeckas CBsI3b U but6mmorekxa [IOK
METaJUTNYECKast KpUCTAILTAYECKAS https://m.edsoo.ru/00ae103e
peméTrka. Pu3nUecKue CBOMCTBa
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIJIOB.

. bubnuorexa [JOK

44 DIEKTPOXUMUYCCKUN PSTT

HanpsHKEHUH METallIoB

https://m.edso0.ru/00ae1156
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OO6mue crmocoOb! MOTYyYSHUS
MeTaiioB. CruiaBel. BerauciieHus mo

45 aBHEHUSIM XUMHYECKUX PEAKIUI bubmmorexa LHOK
yp peaiiii, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COICPIKHUT
PUMECH

46 TToHsiTHE O KOPPO3UH METAIIJIOB bubmorexa [IOK

PP https://m.eds00.ru/00ae1278
bubnnorexa [JOK

47
Ienotrere merab https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmnoreka [JOK
KaJInus https://m.edsoo.ru/00ae14b2

49 [[{emouHO3eMeNbHBIE METAIIBI — bubnmoreka [JOK
KaIbILIMA 1 MarHui https://m.edsoo.ru/00ae15e8

50 Baxneime coenuHEHNS KaJbIIUI bubnnorexa [IOK

a H https://m.edsoo.ru/00ael15e8

51 O06o0011eHMe U crucTeMaTh3alus bu6moteka [IOK
3HAHUMN https://m.edsoo.ru/

59 JK&cTKoCTh BOJIBI U CITOCOOBI €€ bu6nuorexa [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTnyeckas padora Ne 6 mo Teme

53 "JKEcTKoCTh BOABI M METOIBI €€ bubmorexa [JOK

| A A https://m.edso0.ru/00aelae8
yCTpaHEeHHUs
bu6nunorexa [JOK
54 A i
JTEOMIHITH https://m.edso0.ru/00aelc64

55 AmdoTepHbIe CBOMCTBA OKCUIA U bubmuoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64

56 Keneso bubmuorexa [JOK

https://m.edso0.ru/00ae1d86
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57 OKcuibl, THAPOKCHUIBI U COJIH JKeJe3a bu6nmoreka [IOK
(1) u xenesa (1) https://m.edsoo.ru/00ae35e6

58 O060011IeHNE U CUCTEMATA3AIIHS bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/
[IpakTuueckas padora Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmnoreka HOK
«BaxHeume MeTajlyIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brruucnenust mo ypaBHEHUSIM
XUMUYECKUX PEaKLU, €CIIH OJUH U3

60 peareHToB J1aH B U30BITKE WU bubnmnoreka [JOK
COACPKUT IpuMecH. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOH JI0JIM BBIXOJIa IPOTyKTa
peakiuu

61 O06o01eHre U cucTeMaTu3anus bubnmnoreka [JOK
3HAHUU https://m.edsoo.ru/
Konrtponsnas pabora Ne4 o teme

62 «Baxueimme MeTaibl 1 UX brbmorexa [JOK

https://m.edsoo.ru/

COETMHEHUS»

63 BemecrBa u maTepuansl B bubmmoteka [IOK
MOBCEIHEBHON KU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50

64 XUMHYECKOe 3arpsi3HeHNE bubmuoreka [IOK
OKpPY’KaIOILEeH Cpebl https://m.eds00.ru/00ae4270

65 Ponb xumuu B pereHnu bubmumoreka [IOK
HKOJIOTHYECKUX MPoOIeM https://m.eds00.ru/00ae4270

66 PesepBHbliit ypok. O600611eHNE U bubmumoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ae0dOa

67 PesepBHeiit ypok. O6001IeHNHE 1 bubnmoreka [JOK
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CHCTEeMaTH3alus 3HAaHUI

https://m.edsoo.ru/00adb33c

68 Pesepusblit ypok. O6001mene u

CUCTEMAaTHU3al U 3HaAaHUN

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



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




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

- H.E.Ky3nenosa, U.M.TutoBa, H.H.I'apa, A.}O.)Kerun. Xumus. 8 kmacc. - M.:
Benrana-I'pad
-H.E.Ky3nenona, I.M.TurtoBa, H.H.I'apa. Xumus. 9 knacc. - M.: Benrana-I'pad,

3aJaqYHUKH:
-H.E.Ky3unenona, A.H.JI¢Bkun. 3agaunuk no xumuu. 8 kiacc. - M.: Benrtana-

I'pad,
-H.E.Ky3nenoa, A .H.JI¢Bkun. 3agaunuk no xumuu. 9 kiacc. - M.: Benrana-
I'pag,

-rabnuibl: [lepuoguueckas cucrema xumudeckux snementoB [1. 1. Menpeneena,

-Ta0JauIa paCTBOPUMOCTH, ANEKTPOXUMUYECKUN Psi/l HAMIPSKEHUSI METAJIIOB

METOJAUYECKUE MATEPUAJIbBI 1JI51 YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIl-ypOBEHb. -
Peanuzauusa-tpedoBanuii-@I"OC-0CHOBHOT0-00111€T0-00pa30BaHusl. -

Mertoaunueckoe-nocooue-aist-yunrens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/

Hcnoan3oBanue undposoii 1adoparopuu «Podukiad» mo remam:
8 kiace
1. «B3aumopeiicTBHE THAPOKCHIA Oaprs ¢ HAITPATOM aMMOHUS»

2. «3mepenue nuzmenenus terotel OBPy»

3. «KaTtanutudeckoe pa3noxeHne MepeKucH BOAOPO/Ia paCTBOPOM IEpMaHTaHaTa KaHsh»
. «MccnenoBanne TemMnepaTypsl BO31yXa U BOABDY

. «TemnoBblie 3(pPEeKThI XUMHUUECKUX PEAKIIUI»

. «MccnenoBanue TemMnepaTypbl BOJABI ,KaK 9KOJIOTUYECKOTO (PaKTOpa BOJHOU CPEbD)

~N o O b~

. «pH PaCcTBOPOB KHUCJIOTHI U HICJIOYN,CPABHCHUC C IIOKA3aHUAMHU CTAHAAPTHOT'O
HHAUKATOpa»

8. «Peaxius HEUTpaTU3AHID)
9. «MeTunopanx B pa3IUYHBIX CPEIax»
10. «Cpena pacTBOpoB»

. « DNEKTPONPOBOJAHOCTh PACTBOPOB, TOYBHD)

. «I3MeHeHne 3IeKTPOIPOBOJHOCTH B pe3ynbTaTe mpotekanus OBPy
. «MccnenoBanre MUHEPAIU3ALUHA BOJIBI»

. «B3aumopericTBue TuApoKcuaa 0apusi C HUTPATOM aMMOHUSI

1
2
3
4
5. «B3anmoeiicTBre MOBAPEHHOM COJU C BOAOM»
6. «'uaponu3 caxapo3bl B TOpSUYEH BOJIE»

7. «O0pa3zoBaHue KpUCTAIIOTHIpATa CyyibhaTa Meam»

8. «TemnoBoi 3 heKT peakiuy HeUTpaITu3aum»

9. «MccnenoBanue TeMrepaTypbl BO3yXa U BOIBD)

10. «TemnnoBbie 3 (HEKTH XUMUYECKUX PEAKITUI

11. «MccnegoBanue TemMnepatypbl BOAbI ,KaK 3KOJIOTUYECKOTO (paKTOpa BOAHOU CpEeaAbI»

12. «pH pacTBOpOB KUCIOTHI U IIEJIOYH,CPABHEHHE C MOKA3aHUSMU CTAHJAPTHOTO
MHJHAKATOPa»

13. «Peakius HeHTpaIU3aIum)

14. «M3mepenus pH 3emiu, coneil, pacTBOPOB»

15. «MccneqoBanue q0Xa€BOM BOABI U IIOYBBI»)

16. «M3mepenune onTu4ecKo MIOTHOCTH PaCTBOPOB)



