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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10O XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpEOOBAaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeIbHON MPOrPaMMbI OCHOBHOTO 00111ero 00pa3oBaHUsl, MPEACTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLEILINH NPETOAABAHUS YUEOHOT0 MpeaMeTa « XUMUs»
B 00pa3oBarenbHbIX opranuzaiusax Poccuiickoit @enepanuu.

[Iporpamma 1mo XuMuM HAa€T NPEACTABICHUE O LEISAX, OOIIEH CTpaTeruu
OoOy4YeHHs, BOCIUTAaHUSA W pPa3BUTUSA OOYYAIOUIUXCSA CPEACTBAMH Y4YEOHOTO
npenMera, yCTaHaBJIMBAET o0si3aTenbHOe IPEeIMETHOE COZIEpKaHUE,
MpEeIyCMaTpUBAET pACIpPENEIEHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE 10
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, ONPENEISeT KOIUYECTBEHHBIE W
Ka4eCTBEHHbBIE XapaKTEePUCTUKHU COJEPIKAHMS, PEKOMEHTYEMYIO
MOCJIEI0OBAaTENbHOCTh ~ HM3YYEHUS XUMUU C  YYETOM  MEXKOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM Yy4eOHOro Impolecca, BO3pPacCTHBIX
0COOCHHOCTEH O0O0ydYarolmuxcsi, ONpeAeyseT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUSI OCHOBHOW 00Opa3oBaTesibHOM
MporpamMMbl Ha YPOBHE OCHOBHOTO OOILEro 00pa30BaHMs, a TakKe TPEOOBAHMM K
pe3yapTaraM 0Oy4eHHs] XUMUHU HAa YPOBHE LieJIel U3y4eHUs IpeaIMeTa 1 OCHOBHBIX
BHUJIOB Y4YEOHO-IIO3HABATEIBHON JEATEIbHOCTH OOYyYarolIerocss Mo OCBOEHUIO
y4eOHOT0 COAEPIKAHMUS.

3HaHWE XHMHH CIIY>)KUT OCHOBOM [Isi (OPMHpPOBAHUS MHPOBO33PEHHUS
00Oyy4aroIerocsi, €ro MpeacTaBICHUd O MAaTepUaIbHOM €IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aMMOIPEBPAILIECHUSIX
SHEPrud U 00 SBONIOLUMU BEUIECTB B MPHUPOJE, O MYTAX peleHUs M00albHbIX
MpoOJieM YCTOMYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, IHEPrETHYECKOM,
MULIEBOI U 3KOJIOTMYECKON 0€30aCHOCTH, MPOOIEM 3PABOOXPAHEHUS.

N3ydenue xumuu:

CcnocoOCTBYeT  pealu3aludyd  BO3MOXKHOCTEH Il  CaMOpa3BUTHUS WU
dbopMUpOBaHUs KYJIBTYpPbl JUYHOCTH, €€ 00111 1 (YHKIMOHAIBHOW TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOy4aroluxcsi, HaBBIKOB HMX CaMOCTOATENbHOM y4eOHOM  JIeSITENIbHOCTH,
AKCIIEPUMEHTAJIBHBIX W HCCIEAO0BATENbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B MPO(eCcCHOHANbHON NeATEIbHOCTH;

3HAKOMUT €O CHEHU(PUKON HAyYHOIO MBIIUICHUS, 3aKJIaJblBAa€T OCHOBBI
[EJI0CTHOTO B3IVIsia HAa €AMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISIETCS] OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YYaIOIUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--
Hay4YHBIM 3HAHUSAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHUE 00YJAIOIIUXCHI.

Jlanuple HampaBiieHUs B OOy4YeHMHM XUMHHM OOECIEUMBAIOTCSA CHEU(PUKOM
colepkaHusi  y4eOHOro  mpeaMmeTra, KOTOpBIM  sBIsETCS  MEJarornyecku
aZanTUPOBAHHBIM OTpa)KEHUEM 0a30BOM HAYKH XMMUU HA OMPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OILIEr0 00pa30BaHMsI OPUEHTUPOBAH Ha
OCBOEHUE OOYYAIOIIMMUCS CHCTEMbl IMEPBOHAYAIBHBIX MOHSTHM XHUMHH, OCHOB
HEOPTaHMYECKOM XHMMHM M HEKOTOPBIX OTACIBHBIX 3HAUUMBIX TMOHSTUH
OpraHUYeCKO XUMUHU.

Crpykrypa comepkaHus MPOrPaMMBI 110 XMMUH C(HOPMHUPOBAHA Ha OCHOBE
CHCTEMHOTO ToAxoAa K e€ msydeHuro. ConepaHue CKIIAIbIBACTCS M3 CHCTCMBI
MNOHATUI O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TIOHITHI O XUMUYECKOU
peakuuu. OO6e AT CUCTEMbl CTPYKTYPHO OpraHU30BaHbl 1O MPUHIUITY
MOCJIEIOBATENIbHOTO Pa3BUTHSI 3HAHWN HAa OCHOBE TEOPETUUYECKUX MPEACTaBICHUM
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akona /. 1. Menzaeneesa Kak OCHOBHOI'O 3aKOHA XUMMUH;



— YUYEHUS O CTPOEHHUH aTOMa U XMMUYECKOH CBS3H;

— TMpEICTaBI€HUH OO0 JIIEKTPOJIUTHYECKOM JMCCOLMALMM BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HAHHMS pPACCMaTPUBAIOTCA HA OCHOBE SMIIMPUYECKH
MOJTyYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHS K JIPYrOMY, BBITIONHSAS PYHKUINN OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHSI U1 BOBMOXKHOCTEW MPAKTHYECKOIO MPUMEHEHHUS U MOTyUYECHHS N3y4aeMbIX
BEILECTB.

OcBoeHne mnporpaMMbl IO XHMHH  CHOCOOCTBYeT  (DOPMHPOBAHUIO
IIPEACTABICHNS] O XUMUYECKON COCTABIIIONIECH HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHON NpHUpOIbI, LEHHOCTHOIO OTHOLIEHUS K HAy4HOMY 3HAaHHUIO U
METOJlaM TNO3HaHUs B Hayke. V3ydyeHne XHMHHU MPOUCXOJUT C HPHUBJICYEHUEM
3HAHUM W3 paHee M3YyYEHHbIX Y4YeOHbIX NpeaMeToB: «OKpyXaromuid MUp»,
«bunonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy w3ydyeHHH XUMHUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUKA OCHOB
XUMUYECKOM HAyKW KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKON
NEATEIbHOCTH YEJIOBEKa M KakK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYIBTYPBHI.
3amaya y4yeOHOro mperMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAaHUW — BaKHEUIMX (DAKTOB, MOHSTHUH, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUMH,
JOCTYIHBIX 00O0OUIEHUI MUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
NpUOOLIEHUM K HAyYHbIM METOJaM TO3HAHUA NPH HU3YYEHUM BELIECTB U
XUMUYECKUX PeakUuid, B OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHHH B Y4YEOHO-TIO3HABATEIBbHON M Y4EOHO-MCCIEN0BATENbCKON
NEeATEIbHOCTH, OCBOCHUM IMpaBUil O€30MacCHOr0 OOpalieHusi C BEUIECTBAaMH B
ITOBCETHEBHOM KU3HH.

[Ipu M3y4eHUM XMMUHU Ha YPOBHE OCHOBHOIO OOHIEro 0Opa3oBaHUs Ba)KHOE
3HaYEHUE MPUOOpPEN TaKHUE LI, KaK:

— (opmMupoBaHHE MHTEIJIEKTyaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHHYECTBY, CAMOCTOSITEIBHOMY MPHUHSATHIO PpELIECHUH,
cocoOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

—  HampaBIICHHOCTh OOy4YeHMs] Ha CHUCTEMaTHYEeCKOe IpUOOIIECHUE
oOy4aroluxcsi K CaMOCTOSATEIbHON IO3HABATEIBbHON JE€ATEIbHOCTH, HAyYHBIM
MeTo/aM TO3HaHUs, (POPMUPYIOUIMUM MOTHUBAIMIO U Pa3BUTHUE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCIoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHUIO 00YyJarOIIUMHUCS
OMbITa Pa3HOOOpa3HON NESITENbHOCTH, MO3HAHUSA W CaMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIMI), MMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JIESTEIHOCTH;

— ((opmupoBanue oOmEe (QyHKIMOHATBHOM UM  €CTECTBEHHO-HAy4YHOU
IPAMOTHOCTH, B TOM YHCJIE€ YMEHHMH OOBSICHATH M OLEHUBATH SIBICHUS
OKpPYKalOLIEro MHpa, MCIOJIb3Ysl 3HAHUS U OMBIT, MOJyYCHHbIE NMPU HU3YYECHUHU
XUMUHU, TPUMEHSITh UX MpPU PEIIeHHH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (¢opmupoBaHue y OOy4yarloIMUXCS T'YMAaHUCTUYECKUX OTHOILICHUM,
NOHUMAaHUSl UEHHOCTH XUMHUYECKUX 3HAHUW JUIsi BBIPAOOTKH SKOJIOTMYECKU
[eJ1eCO00Pa3HOr0 TMOBEJAEHUSI B OBITY U TPYIOBOM JEITEIBHOCTH B UEIAX
COXPaHEHUs CBOETO 3[0POBbs U OKPYKAIOIIENW IPUPOTHOM CPEIbI;

— pa3BUTHE MOTHUBALMHM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M
CaMOBOCIIUTAHHWIO HAa OCHOBE YCBOEHHUs OOILEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpo(uiisi U HANpPaBIEHHOCTH NaJbHEUIIEro
oOy4eHusl.

OOmiee 4YUCIO YacoB, OTBEACHHBIX I HW3YYEHUS XHMHM Ha YPOBHE
OCHOBHOTIO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHBIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KM3HHU YETIOBEKAa. XMMHSI B CUCTEME HAyK.
Tena m BemecTBa. PU3NYECKHE CBOWMCTBA BEIIECTB. ATpEraTHOe COCTOSTHHUE
BemectB. [loHsATHE 0O MeTOmaxX MO3HAaHWA B XUMHUU. YHCTBIE BEHIECTBA U CMECH.
Croco0bI pa3ieieHus CMeCeH.

ATOMBI M MOJEKYIbl. XHUMHYECKHE 3JIeMEHTbl. CUMBOJBI XHUMHYECKUX
a51IeMeHTOB. [IpocThie U CIOXKHBIE BelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas popmyna. BadeHTHOCT aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAS aroMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBas J0Js1 XUMUYECKOTO 3IEMEHTa B COCIUHEHNUU.

KonmnuectBo BemectBa. Monbs. MossipHast macca. B3auMocCBsA3p KOJIM4€ECTBA,
Macchl M YHCIA CTPYKTYpHBIX €IUHUL BeniecTBa. Pacu€rsl mo ¢opmynam
XUMHUYECKUX COCTMHEHUN.

Ou3nYeCcKUe U XUMUYECKHE SBJICHUs. XUMHUUYECKasl peakuusi U €€ MpPU3HAKY.
3aKOH COXpaHEHWs MacChl BEIIECTB. XUMHUYeCcKHe ypaBHeHUs. Knaccuduxarms
XUMUYECKHUX peaKluil (COeIMHEHNS, Pa3JI0KEHUs, 3aMEeILIEHUs, OOMEHA).

Xumuueckuit IKCnepUMeHm

3HAKOMCTBO C XMMHUYECKOW MOCYNOM, MpaBWjaMu pabOThl B J1a0OpaTOpUu U
npuéMaMu o0pallieHus ¢ JJabopaTOpHbIM 000PYIOBaHUEM, MU3YyYEHUE M ONMHCAHUE
(u3NUecKuX CBOMCTB 00pa3lioB HEOPraHUYECKUX BEIIECTB, HAOMIOACHHUE
du3nyeckux (MJIaBJICHUE BOCKAa, TasHUE JIbJla, pACTUpPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMS BOJbI) U XMMHYECKUX (TOPEHHE CBEUYH, MPOKATUBAHUE
MEIHOU MPOBOJIOKU, B3AUMOIEHCTBUE MeJa C KUCIOTOW) SIBIEHUM, HAOIIOIEHUE U
OMKCaHUE MPHU3HAKOB MPOTEKaHUS XUMHUYECKHX peakluil (pas3iokeHHue caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIOTHI C XJOPUIAOM Oapusi, pa3ioKeHHE TUAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3aMMOJICHCTBHE XKeje3a ¢ pactBopoM conu meau (11),
M3y4YeHHE CIOCOOOB Pa3AelieHHus] CMECEW: C MOMOIIbI0 MarHuTa, (puiIbTPOBaHUE,
BbIIapUBaHUE, AUCTHILISLUSA, XpoMaTorpadus, NPOBEACHUE OYUCTKUA MOBAPEHHOMN
conu, HaONIONEHWE W ONUCAaHME  PE3yIbTaTOB  MPOBEIAEHUS  OIbITA,
WJUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHsS MacChl, CO3JaHUE MOJEJIeH MOJIEKYI
(IIapOCTEPIKHEBBIX ).

Ba:xueiue npeAcTaBUTEIM HEOPraHMYECKHX BELECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — snmeMeHT U mpocTtoe
BeniectBo. Haxoxzaenwe kucinopoga B MNpupoae, (U3MUECKHEe U XUMUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunpl. Ilpumenenue xkucnopoga. CrocoOsl
NOJly4eHHs] KHUCIIOpona B Jaboparopud W MpOMbIIUIEHHOCTH. Kpyroopor
Kuciopona B npupoze. O30H — aJuIoTpOIHas MOAU(PUKALIKS KUCIOPOA.

TermoBoil >PdexkT XUMUYECKOM peakiuu, TEPMOXHMHUYECKUE YpaBHEHMS,
9K30- M HHAOTEPMHUYECKHE peakiuu. TOMIMBO: Yrojib W MeETaH. 3arpsA3HEHUe
BO3/lyXa, YCUJIEHUE MAPHUKOBOTO d(pdeKTa, pa3pylieHne 030HOBOTO CJIOSL.

Bomopon — »anemeHT u mpocrtoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupone, (QU3NYECKMEe W XHUMHYECKHUE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nosyyeHusa. Kuciaorsl u conn.

Mounsipabiii 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHHUSIM.

dusnyecknue CBOWCTBA BOabl. Boma kak pactBoputelsib. PacTtBopbl.
HacelllleHHBIE M HEHACBIIIEHHBIE PacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOZE.
MaccoBas 1075 BEIIECTBA B PACTBOPE. XMMHUECKHE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B NpHpozie U B *KU3HU 4deaoBeKa. KpyroBopor Bombl B MPUPOJE.
3arpsA3HeHne NpupoaHbIX BoA. OXpaHa v OUUCTKA IPUPOIHBIX BO.

Knaccudukanus neopranudeckux coeauHeHuil. Okcunbl. Knaccuduxarms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHBbIE, KHCJIOTHBIC, aM(OTEepHbIE) U
HecoseoOpaszyromue. Homenknarypa oxcuaoB. dusnyeckue U XUMHUYECKHE
cBOMcCTBa OKCUAOB. [lomydeHue okcuaos.



OcnoBanusa. Kraccupukanus oOcHOBaHUM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHusg. HomeHnkiarypa ocHoBaHui. PU3MYECKHE U XMMHYECKUE CBOWCTBA
ocHoBaHuM. [lomydyenne oCHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucnor. dusznueckue u
XUMHAYECKHE CBOMCTBA KUCHOT. Pan axrmBHoctm MmetasmoB H. H. bekerosa.
IlonyuyeHnne KUCIOT.

Conu. Homenkiarypa cosieil. @u3nueckre U XUMHUYECKUE CBOMCTBA COJEH.
Ilonyuenue comen.

I'eneTnueckas CBsI3b MEXAY KJIIACCAMUA HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepUMeHm

Ka4YECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yXE, ITOIYyYEHHUE,
coOupaHue, pacro3HaBaHME M U3yUYECHHE CBOMCTB KHCIIOpOJa, HAOIIONECHNE
B3aMMOJICMCTBHUSl BELIECTB C KHUCIOPOAOM M YCIOBHS BO3HMKHOBEHMS U
MpeKpaiieHus: TopeHus: (Moxkapa), O3HAKOMJIEHHE C o00pa3llaMH OKCHAOB U
ONKMCAaHUE HX CBOMCTB, MOJy4Y€HUE, COOMpaHUE, pACIO3HABAHHE U U3YYCHHE
CBOWMCTB Bojopoja (ropeHue), B3ammojaelicTBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOXHO HCIIOJIb30BAaHHUE BHUJICOMATEpHUaoB), HaOMIOAEeHHE OOpa3lioB BEIECTB
KOJIMYECTBOM | MOJb, HCCleIOBaHUE OCOOCHHOCTEW PACTBOPEHHSI BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTBIO, IIPUTOTOBIICHHE pPACTBOPOB C ONPEAEIEHHOU
MAaCCOBOM J0JIE PACTBOPEHHOTO BEIECTBA, B3aWUMOJICHCTBHE BOJbBI C METaJIIaMU
(HaTpyieM W KajablueM) (BO3MOXKHO  HCIIOJIb30BAaHME  BHUACOMATEpPUAJIOB),
UCCJIEIOBaHWE O00pa3lOB HEOPraHUYECKUX BEUIECTB Pa3IUYHBIX KJIACCOB,
HaOJIIOJIEHUE M3MEHEHHUS] OKPACKU MHAMKATOPOB B PACTBOpPAX KHCIOT U IIEIOYEH,
u3yueHue B3aumopaecTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOM KHUCIOTHI,
KHCJIOT C METaUlaMHU, pPEaKkUUi HEUTpaNIu3alMH, IOJYyYEHHE HEPACTBOPHUMBIX
OCHOBaHHM, BBITECHEHUE OJHOIO METaJUIa IPYTHM M3 PacTBOpa COJM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a1ad 10 TeMe «BaxHeWlne Kiacchl HEOPraHWYECKUX
COETMHEHUI».

Hepunonnuecknin 3akoH u Ilepumoamyeckass cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHue aroMoB. XMMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEIbLHbBIC PEAKIMU

[lepBble TOMBITKM KIACCU(PUKAIUK XUMUYECKHX 3JeMeHTOB. lloHsTne o
rpynnax CXOAHBIX D3JEMEHTOB (ILEJOYHbIE M IIEIOYHO3EMENbHBIE METAJLIbL,
rajioreHbl, THEPTHBIE Ta3bl). DIEMEHTbI, KOTOpble 00pa3ytoT aM(OTEepHbIE OKCUABI
Y TUAPOKCHUJIBL.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucteMa XUMUYECKUX JIEMEHTOB /1.
N. MenaeneeBa. KopoTkonepuonnas u nnuHHonepuoanas ¢popmel [leprognueckoi
cucreMbl xumuudeckux dneMeHToB /. M. Menpaeneesa. Ilepuonsl u rpyIimsl.
@U3NYECKUI CMBICH MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI dJIEMEHTA.

Crpoenne atromoB. CocTtaB aToMHBIX saep. M3oTtonel. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aTroMOB mepBbiXx 20 XUMUYECKHX  JJIEMEHTOB
[lepuognueckori cucremsl JI. M. MengeneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHSI pajnyca aTOMOB XUMHUYECKHX DSJIEMEHTOB,
METAIINYECKUX U HEMETAINIMYECKUX CBOMCTB MO IPyIIaM U NEPUOIaM.

3nauenue Ilepuoguueckoro 3akoHa u llepuoanyeckoil CUCTEMBI XMMUYECKHUX
JJIEMEHTOB Ui pa3BUTUsA Hayku U npaktuku. JI. M. MenneneeB — y4y€Hbli U
IrpaXIaHUH.

Xumunyeckass cBs3b. KoBaneHTHas (mossipHass M HEMOJSIPHAsl) CBSI3b.
OIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX NIEMEHTOB. FIOHHAas CBA3b.

Crenenp  okucnenus.  OKHUCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
IIpoueccel okucieHus u BOCCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3yyeHue 0O0pa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJEHCTBHE
TMAPOKCUIA IMHKA C pacTBOpaMU KHUCJIOT M WIEJNOYEH, MPOBEIACHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPbl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pas3yioKeHUs, COSAUHEHNS).

Mesicnpeomemnmnoie ceaszu



Peanuzamuss MeXmpeaMETHBIX CBA3€H MpU M3yYCHHH XUMUU B 8 Kiacce
OCYIIECTBIISIETC 4Yepe3 HWCIOJIb30BaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSITHIA, TaK U MTOHATHH, SBISIOMUXCS CUCTEMHBIMU JUIS OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OOmme ecTeCTBEHHO-HAyYHbIEC TIOHSTHS: HAay4YHBIA (haKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaln3, CHHTE3, KilacCUpUKaIWs, TEPUOAUIHOCTh, HAOIIONCHUE,
AKCIIEPUMEHT, MOJICITMPOBAHNE, U3MEPEHUE, MOJICITb, SIBIICHUE.

dusnka: Martepusi, aroM, OIIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIBI, PAMOAKTUBHOCTH, MOJIEKYJIA, AJICKTPUUECKUI 3apsii, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3WYECKUE BEITUYHHBI, CIUHUIIBI
M3MEpPEHHUs, KOCMOC, TUTAaHETHI, 3BE311b1, CoJTHIIE.

buonorus: porocuntes, apixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIbI, TOPHBIE TOPOABI, TOJE3HBIC
HCKOTIaeMbI€, TOTUIUBO, BOJTHBIE PECYPCHI.

9 KIIACC

BemecTBo M XuMu4ecKasi peakiuus

Ilepnopnueckuit 3akoH. llepuonnueckas cucteMa XUMUYECKUX IIEMEHTOB /1.
N. Menpneneesa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHAYECKUX OJJIEMEHTOB IMEPBBIX TPEX NEPUONOB, KalMs, KalblHUs W HX
COCIMHEHN B COOTBETCTBUU C IIOJOKEHHEM »JieMeHTOB B llepuommueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XUMHUYECKOW CBSI3H. THIBI KPUCTAJUIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOKCTB BEIIECTBA OT THUIA KPUCTAINIMYECKON PEMIETKH U
BHUJIa XUMHUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHMYECKUX BEHIECTB. XHMMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCSAIIMXCA K pPAa3jJU4YHBIM KJIacCaM HEOPTaHUYECKUX
COEIMHEHN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMUYeCcKUX peakiyil o pa3InyHbIM NpU3HaAKaM (10 YUCITy
M COCTAaBy YYACTBYIOIIMX B pPEaKUMUHU BEHIECTB, MO TEIIOBOMY 3(dekrty, mo
M3MEHEHUIO CTENEHEH OKHMCIIECHUS XMMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U SHJIOTEPMUYECKUE PEAKIUU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsiTue 0 ckopocTH xuMUyeckoil peakuuu. lloHsTHE 00 00paTUMBIX M
HEOOpaTUMBIX XMMHUYECKUX peakiusax. [IoHsATHEe O TOMOTE€HHBIX U T€T€POTre€HHBIX
peakuuax. [lonarne o karanuse. [lonsAaTne 0 XuMUyeckoM paBHOBecur. PaKTOPHI,
BIMSIOIIME HA CKOPOCTh XUMHUYECKOW PpEAKUIHH W IIOJOKEHWE XHMHUYECKOTO

paBHOBECHS.
OKHCIIUTENFHO-BOCCTAHOBUTENbHBIE  pPEAKIMU,  AJIEKTPOHHBIA  OanaHC
OKHUCJIUTENbHO-BOCCTAHOBUTENbHOM  peakiuu.  CocraBineHue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKLIHUA €  MCIIOJB30BAHHEM  METOAA
AJIEKTPOHHOTO OataHca.

Teopust >IEKTPOIUTUYECKON JUCCOLMALIUM. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3M JIHUCCOIMALIMM BEUIECTB C PA3JIMYHBIMU BUIAMHU
xumudeckou cBs3u. Crenenpb qucconuanui. CUiabHbIE U CIa0ble AIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. YCJIOBHS MPOTEKaHUsl peakiuii HOHHOTO OOMEHa,
NOJIHBIE W COKpAlI€HHbIE HOHHBIE YypaBHEHUs peakuuii. CBOKCTBA KHCIIOT,
OCHOBaHMI M cojlel B CBETe TMPEACTABICHUM 00 AIIEKTPOIUTHYECKON
nucconranvu. KauecTBeHHbIe peakuy Ha HOHBL. [[oHsATHE O THApONIN3E CONE.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX
BEUIECTB — METAUIOB U HEMeTauioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xmopuja HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiuu
OT BO3JICUCTBUS PA3NIMYHBIX (PAKTOPOB, HCCIEIOBAHUE 3IEKTPOIPOBOAHOCTH
pacTBOPOB BELIECTB, MpoLecca IUCCOLUMALMU KHUCIOT, WIEI0Ye U COJIEH
(BO3MOXKHO  MCIOJB30BAaHUE BHUACO  MaTepUalioB), IMPOBEIECHUE  OMBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKM  NPOTEKAaHUS  peakuuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajaka, BbIJEJICHHE Tra3za, oOpa3oBaHUE BOJbI), OIBITOB,



WUTIOCTPUPYIOUIUX ~ MPUMEPbl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakluuH pasyIoKEHUs, COSAMHEHUS), PACIIO3HABAHUE HEOPTaHWYECKHX
BEIIECTB C IIOMOLIBIO KAUYECTBEHHBIX pEaKIUil Ha HOHBbI, pELICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTa/uibl M MX cOeIMHEHUSA

OOmrast xapakTepucThka TanoreHoB. (OCOOCHHOCTH CTPOCHUS aTOMOB,
XapakTepHble CcTeneHu okucieHus. CTpoeHue M (PU3NYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XMUMHUYECKHE CBOMCTBAa Ha IMpHUMEpPe XJopa
(B3aMMOAEICTBUE C METaNIaMH, HEMETaJUIaMH, IIejo4yaMu). XJIOPOBOAOPO/I.
ConsiHast KMCIOTAa, XMMUYECKHE CBOMCTBA, NOJydYE€HHE, MpUMEHeHue. JleiicTBue
XJOpa M XJOPOBOJIOPOJIa HA OpPraHM3M 4YeJOBEKa. BakHeumme XJIOpUIbl U KX
HAaX0XKJICHHUE B MPUPOJE.

Obmas xapakrepuctrka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUs
aToOMOB, XapakTepHbIe CTeneHH okucieHus. CTpoeHue MW (PU3NYECKHUe CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U Cepbl. AINTIOTPONTHBIE MOAU(DPHUKAIMN KUCIOPOIA
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBONOPOA, CTPOCHHE, (PUBHUECKUE U
XUMUYeckue cBoricTBa. OKCHIIBI CEpbl KaK MPEICTABUTENU KHUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (Quznueckue ¢ XHUMHYECKHE CBOMCTBa (00mIME Kak
MPEICTaBUTENS Kjacca KHUCIOT U crneuupuueckue). XUMUYECKHE PEaKIuH,
JeXallhie B OCHOBE MPOMBIIIIEHHOTO CHoco0a TIONMYyYEHUsI CEpPHOM KHUCIOTHI.
IIpumenenue cepHor KUCIOThl. Conu CEpHOW KHUCIIOTHI, KAYECTBEHHAs PEAKLINS Ha
cynbdar-uoH. HaxoxaeHue cepbl M €€ COCOIUHEHUUA B TPUPOJE. XUMHUYECKOE
3arpsA3HEHUE OKPYKAIOIMIEH Cpebl COCAMHEHUSMH Cepbl (KUCIOTHBIC OXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJAOEMOB), CLIOCOOBI €ro MPeA0TBPAILCHHUS.

OO6mass xapakrepuctuka 31aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTE€pPHBIE CTENEHH OKHUCICHHS. A30T, paCIpOCTPAHEHHE B MHPUPOJIE,
(dusnueckue u XumMudeckue cBoiictBa. KpyroBopor azora B npupoje. AMMUak, ero
(u3nuecKkue U XMMHUYECKHE CBOICTBA, OJydyeHue U npuMeHeHue. Conu aMMOHUS,
ux (pU3MYECKrEe U XUMUYECKUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MOJy4yeHue, (PU3nyeckrue U XUMHYECKUE
cBOoMcTBa (0OIME Kak MPEACTABUTENsI Kjacca KHUCIOT U creruduueckue).
Hcnonb3oBaHue HUTPATOB M COJIEH aMMOHHUSI B Kauye€CTBE MHHEPAJIbHBIX
yaoOpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKPYKaroUed cpeibl COEIUHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUWE BO3Ayxa, MOUBBI U BOJAOEMOB). Docdop,
ajioTpornHeie Moaudukauuu ¢gocdopa, (uUMUECKHe U XUMUYECKHE CBOMCTBA.
Okcun dochopa (V) u dochopnas xkuciora, (U3MUECKUEC U XUMUUYECKHUE
CBOMCTBa, mnonydyeHue. Hcmonb3oBaHue (ocparoB B KauecTBE MHUHEPAIbHBIX
yI0OpeHUI.

O6mas xapakrepuctuka 37eMeHTOB |V A-rpymnmbl. OcOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEepHble  CTEMEHU  OKHUCJIEHHsS.  YIIEepol,  aJuIOTPOIHbIE
Monu(dUKaMu, pacnpoCTpaHEHHE B MPUPOAE, (PU3NYECKHME M XUMUYECKHE
cBoiicTBa. Ancop6ius. KpyroBopor ymiepoaa B npuponae. OKcuabl yriepoaa, ux
¢uznueckue M XMMHUYECKHE CBOMCTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHHEe M TMPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yoiepoaa (1V), runoresa rio0anbHOTO MOTEIJICHUS KIIMMaTa, TapHUKOBBIN 2B (DEKT.
VYronpHas kuciaora u e€ conM, UX (QU3NYECKHMe MU XUMHUYECKHE CBOMCTBA,
nojiyueHne u npumeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM
XO35IUCTBE.

IlepBoHauanbpHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yrepoaa (MeTaH, 9TaH, 3TUJIEH, alleTUIIEH, 3TaHOJ, NIMLEPHUH, YKCYCHasl KUCIIOTa).
[IpupoaHblE HMCTOUYHUKU YIIEBOAOPOAOB (yrojib, MPHUPOAHBIM Ta3, HEPTH),
MPOAYKThI MX TepepaboTKu (OEH3WH), MX POJIb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTie 0 OMOIOrMYECKH BaXKHBIX BEIIECTBAX: )KUpaX, OelKax, yIJIeBOJax — U UX
poaM B OKM3HM 4YelloBeKa. MarepuanibHOE €IMHCTBO OPraHMYECKHX U
HEOPraHUYECKUX COECAUHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKUE CBOWCTBA, IOIYYEHHE U
npuMmeHeHue. CoenuHeHMs KpeMHus B mnpupozae. OOmme mnpeacraBieHus 00



okcune kpemuus (IV) u kpemHueBoil kucnore. CUIMKATHI, KX UCIOJIL30BAHUE B
ObITY, B MPOMBIIIEHHOCTH. BakHEWIlne CTPOUTENbHbIE MaTepuasbl: KepaMuKa,
CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobrembr 6e30macHOTO MCIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B MOBCEIHEBHOMN KU3HHU.

Xumuueckuit IKCHEPpUMeHm .

U3y4eHne o0pa3lloB HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEAKLM HA XJOPUI-UOHBI U HAONIOJEHUE MPU3HAKOB
UX TPOTEKAHHUA, OMBITHL, OTpaxawlnue (U3NUECKHEe U XUMHYECKHE CBOWCTBA
TaJIOT€HOB M HX COEAUMHEHUH (BO3MOXKHO MCHOJIb30BaHUE BUIEOMATEPHAIIOB),
O3HAKOMJIEHHE C oOpaslamMu XJOPUAOB (TaJOT€HHIIOB), O3HAKOMJIEHHE C
oOpasnaMu  ceppl U €€  coeAuMHEHUSIMU  (BO3MOXKHO  KCIOJIb30BaHUE
BUJICOMaTeprasoB), HaOMOICHUE TpoIecca OOYIIMBAaHUS caxapa IOJ JAeWCTBUEM
KOHLUECHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYCHHE XUMHUYECKHX CBOMCTB
pa30aBIICHHON CEPHO KHUCIIOTBI, IIPOBEJICHHE KaYeCTBEHHOM peaknu Ha Cyibdar-
MOH W HaONIOJeHUE NpHU3HaKa €€ MpPOTEKaHWs, O3HAKOMIICHHE C (PU3HYECKUMU
cBoiicTBaMu a3ora, ¢ochopa W UX COEOUHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEepHUajoB), oOpa3laMu a30THBIX U (HOCPOpPHBIX yAOOpEeHUi, MOITyUYEHUE,
coOMpaHue, pacrno3HaBaHWE M HU3YYEHUE CBOMCTB aMMHaKa, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKIMi Ha MOH aMMOHMS U Qochar-uoH U U3yYeHUE MPU3HAKOB
UX MPOTEKAHUSI, B3aUMOJIEVCTBAE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEBIO
(BO3MOXHO UCITOJIb30BAaHHE BHJIEOMATEpHUAJIOB), U3y4YEHUE MOJIEIIEN
KPUCTAJUIMYECKUX PEIIETOK anmasza, rpadura, ¢QymuiepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aJCOPOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOWCTBOM NPOTUBOra3a, MoJydeHHe, COOMpaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX PEAKIUN Ha KapOoHAT H
CWIMKAT-UOHbl M U3YyYEHHE TMPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
MPOAYKIMEH CHJIMKAaTHOW MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEePUMEHTATbHBIX
3a7a4 1no teme «BakHenme HeMeTalIbl U UX COSIUHECHUSD.

MeTtaJuibl M MIX COEAUHEHUS

OO01ast XxapakTepuCTHKa XUMUUYECKUX AJIEMEHTOB — METAJNIOB HA OCHOBAHUHU
ux nonoxeHus B llepmomnueckoil cucreme xumuueckux saeMeHtoB [l WM.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHHE METAIUIOB. MeTajmdeckas CBs3b U
METaJUIMYECKass  KpUCTAIIMYECKas  pemeéTka.  DJEKTPOXUMUYECKHH  pAan
HanpspkeHu MetaisioB. dusnyeckne U XMMUYECKHE CBOWMCTBAa MeTaiioB. O0ume
crnocoObl Mody4yeHus: MeTauioB. IIoHsATHE O KOpPpO3WM METAIIIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppo3uu. CruiaBel (CTallb, YYTyH, AIOPaTIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIICHHOCTH.

[lenounbie MeTalbl: MonoxkeHue B llepuonuueckoll cucTeMe XUMHUYECKUX
aneMeHToB /I. M. MenneneeBa, CTpOEHHE HUX aTOMOB, HAaXOXXJICHUE B IIPUPOJE.
du3znyecKkrue U XMMUYECKHE CBOMCTBA (Ha mpumepe Harpus U Kaiaus). OKCUIbl U
TUAPOKCUIBI HaTpusi M Kaiuus. llpuMeHeHue IIeTOYHBIX METaUIOB M HX
COCIMHEHUM.

IllenoyHO3eMENBHBICE METAIJIbl MarHuii MW KaJlbLIMKA: TIOJIO(KCHUE B
[Tepuoguueckor cucreme xumuueckux nemMeHToB [[. . MenneneeBa, ctpoeHue
UX aTOMOB, HAXOXAEeHHE B Ipupoae. Pusnueckrue 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxdeilmive coeauHeHUs Kainblus (OKCUZ, THUIPOKCHUI, COJIN).
XKéctrkocTh BOMIBI M CIOCOOBI €€ YCTPAHEHMUS.

AJIIOMUHUI: TIOJIO)KEHHE B [leprognyeckoil cucTeMe XUMMHUYECKUX JJIEMEHTOB
. 1. Menneneesa, CTpO€HUE aToma, HaxXOXJIeHUE B npuponc. Dusndeckue u
XUMUYECKHUE CBOMCTBA allfOMHUHMS. AM(POTEpHbIE CBOMCTBA OKCHIA U TUAPOKCHIA
AJTIOMUHUSL.

Kenezo: monoxenue B [leppuoanueckoil cucteMe XUMHUYECKUX IEMEHTOB /.
N. MenneneeBa, CTpOEHUE aroMma, HaXOXKJIE€HHE B mpupone. dusnueckue u
XMMHUYECKHUE CBOMCTBA xkene3a. Okcupl, ruApokcubl u conu kenes3a (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuiit IKCnepumenm:

O3HAKOMJIEHHE C O00pa3laMud METaUIOB M CIUIaBOB, HMX (PU3NYECKUMU
CBOMCTBaMHM, U3yYE€HHE  pE3YJbTaTOB  KOPPO3UH  METAJIOB  (BO3MOXKHO



MCIIOIb30BAaHHE  BH/ICOMATEPHANIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHAA
KaIbLUs M HATPUS C BOJOH (BO3MOXHO HCIIOIB30BAHUE BHICOMATCPHAIIOB),
HCCJIEIOBAHNUE CBOMCTB KECTKOM BOBI, MPOLIECCA TOPEHUS Keie3a B KUCIOPOJE
(BO3MOXXHO  HCNOJB30BAaHUE  BUIACOMATEPUAIOB), MPU3HAKOB  MPOTEKAHUS
Ka4EeCTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KaJblUs, AJIIOMUHMS, IMHKA, YKEje3a
(I1) u xenesza (I1), menu (1), HaGmONEHNE W OMHMCAHKE MTPOIIECCOB OKPAITHBAHHMS
IUJJAaMEHW HOHAMU HATpUs, Kaldd M KajabUuus (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMAaTepUajoB), UCCIEIOBAaHNE aM(OTEPHBIX CBOMCTB THAPOKCHAA ATFOMUHUS
Y TUAPOKCH]IA LMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a1a4 1o Teme «Baknenmue
METaJUIbl U UX COCTUHEHUS.

XuMHS U OKPYKAOIIAs cpena

BemecrtBa n Marepuansl B IIOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. [lepBas momois npu
XUMHUYECKHUX 0KOTax M OTPABJICHUSIX.

XVWMHUYECKOE 3arpsi3HEHHE OKPYKAIOWIEH cpenpl (MpeaesibHas I0ImycTHMast
KOHIIeHTpauus BemecTs, aanee — [1J[K). Ponb xuMum B perieHUn 3KOJIOrHYEeCKUX
poOiIeM.

Xumuueckuit IKcnepumenm:

U3ydeHue oOpa3lloB MaTepHaoB (CTEKJO, CIJIaBbl METAJIOB, MOJIUMEPHBIE
MaTepHAJIbI).

Mesrcnpeomemmnnie ceasu

Peanmmszannst MeXnpenMETHBIX CBS3€d INMPU U3YYEHWHM XUMUHA B 9 Kiacce
OCYLIECTBIISIETCA 4Yepe3 MCHOJIb30BaHWE KaK OOIMIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHUM, ABJIAIOMIMXCS CUCTEMHBIMU JUISl OTACNIBHBIX IPEIMETOB
€CTECTBEHHO-HAYyYHOIO IMKJIA.

OOmure ecTecTBEHHO-HAyYHbIE MOHSTHS: HAy4YHbIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHHTE3, Kiaccupukanus, MNEePUOJUYHOCTb, HAOIIONECHHUE,
AKCIIEPUMEHT, MOJEIMPOBAHUE, HW3MEPEHUE, MOJENb, SBJICHHUE, NAPHUKOBBIN
a3 dexT, TEXHOJIOTHS, MAaTEPUATIBI.

®uzuka: Marepusi, aroM, OJIIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMbI, PAAUOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUECKUH 3apsi, IPOBOJHMKH,
MOJIYIPOBOJAHUKHU, JIUANEKTPUKU, (OTOAIEMEHT, BELIECTBO, TEJIO, OOBEM,
arperarHoe COCTOSIHME BEIIECTBa, I'a3, paCTBOP, pACTBOPUMOCTh, KpUCTAIINYECKast
peméTKa, CriaBbl, (PU3HUYECKUE BEIMYMHBI, €IMHULIBI U3MEPEHUs, KOCMHYECKOE
MPOCTPAHCTBO, TJIaHETHI, 3BE€3/1b1, CONHIIE.

buonorus: dotocunres, npixanue, Oumocdepa, >KOCHCTEMA, MUHEpaIbHbIE
yaoOpeHusi, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BELIECTRA.

['eorpadusi: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TOPOJIbI, TOJE3HbIE
UCKOIIaeMble, TOTLIIMBO, BOJIHbIE pECypCHI.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA IIPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30OBAHMUSA

JINYHOCTHBIE PE3VYJIBTATBI

JIMdHOCTHBIE pe3yJdbTaThl OCBOCHHS IMPOTPAMMBI  OCHOBHOTO  OOIIIETO
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOYYEHHS] XMMUU B E€IUHCTBE YYEOHOU H
BOCHUTATEIBHON JEATEIbBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCHUUCKUMU
COIMOKYJABTYPHBIMU U J1YXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, NPUHSATHIMUA B
oOmiecTBe MpaBUJIaMH M HOPMaMHU TIOBEJACHHUS M CIOCOOCTBYIOT IIpolieccaM
CaMONO3HAHUs, CAMOPA3BUTHA U COLIUATM3ALMN 00yYarOIIHXCS.

JIugyHOCTHBIE  pE3YJIBTATHI OTPaXarT  TOTOBHOCTH oOyy4aromuxcs
PYKOBOJICTBOBATbCSI  CUCTEMOM  TMO3UTHBHBIX I[EHHOCTHBIX OpPUEHTAMH U
paclIMpeHne OMbITA AEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOTr0 BOCTIMTAHMS

IIEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, UCTOPUUYECKOMY U
HAayyHOMY HaCJeUI0, TOHUMAaHUSI 3HAYEHUS XUMHUYECKOW HayKu B JKHU3HU
COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BIANETh JOCTOBEPHOW HH(pOpMaLHer o
MEePEIOBbIX JOCTHMIKEHUSIX W OTKPBITHSIX MHUPOBOM W OTEUECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPa’kIaAHCKOT0 BOCITUTAHUSI:

MPEACTABICHUSI O COLMAIbHBIX HOpPMax MW MpaBUiIaX MEXKIUNYHOCTHBIX
OTHOILICHUI B KOJUJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIIE0BATEIbCKOM, TBOPYECKOM U IPYTUX BUAAX JIEATEIBbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JIESITEIBHOCTH TPU BBINTOJIHEHUU
y4eOHBIX, MO3HABATENbHBIX 3a7au, BBIMOJHEHUH XUMUUYECKUX SKCIEPUMEHTOB,
CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHUIO U B3aHMOIIOMOIIT!
B MpOIIEeCCE ITOU y4eOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U
MOCTYNKH CBOMX TOBapHIIEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMS MOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHPOBO33PEHYECKUE MPEACTABICHUS O BEUIECTBE M XMMHUYECKOM PEaKIWH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W COCTaBISIOLINE
OCHOBY JJIsi TIOHUMaHUsI CYHUIHOCTH HAaydyHOW KapTUHBI MUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSI TPUPOIBI, B3aMMOCBA3IX YEJIOBEKA C
MPUPOAHOMN CPEAOM, O POIU XMMHH B NMO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HaBaTeIbHbIE MOTHBBI, HalpaBJICHHBIE HA TMOJYYEHHWE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAMMBIE Jisi OOBACHEHUS HAOIIOAAaEMbIX TMPOLIECCOB U SIBJICHUH,
NO3HABaTENbHOM, WH(GOPMALIMOHHON M YHUTATENbCKOM KYIBTYpbl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITEILHOM pabOThl C y4eOHBIMM TEKCTAMH, CHPABOYHOMN
JUTEpaTypol, JOCTYNMHBIMH TEXHUYECKUMU CPEICTBAMU  HMH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEeHHMI0O W TIO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
COCOOHOCTh K €caMOOOpa30BaHHUIO, MPOEKTHOM W MCCIEHOBATEIHCKOM
NEeATEeIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HANpaBICHHOCTH U YPOBHsS OOy4YeHHs B
JIaJbHEHUIIIEM;

4) dbopmMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH >KM3HHM, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 370pPOBBIM 00pa3 »U3HHU, OCO3HAHUE MOCIEACTBUU U
HENPUATUE BPEIHBIX MPUBBIUEK (YHNOTPEOJICHUS alKOrofisi, HAPKOTHUKOB, KypeHUs),
HEOOXOIMMOCTH  COOJIONEHMUs] MpaBWJl OE30MacHOCTH MpU  OOpalieHHuH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY U PEaJIbHOM JKU3HU;

5) Tpya10BOTrO BOCTIMTAHMS

MHTEPEC K MPAKTHUECKOMY M3yYeHUIO Ipodeccuil u Tpyna pasiuyHOTO poja,
YBAXEHUE K TPYLy U pe3yabTaraM TPYyAOBOM JEATEIIBHOCTH, B TOM YHCJIE HA OCHOBE
OpUMEHEHUs  MPEAMETHBIX  3HAHUW 10  XMUMHUHM, OCO3HAHHBIA  BBHIOOD
UHAVBUYabHON TPAaeKTOPUM MPOJOJLKEHUsT 00pa30BaHUs C YYETOM JIMYHOCTHBIX



MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTENH,
yCHemHoi nmpodeccuoHanbHON NeSTENIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPOPECCHOHATILHON Cpe/Ie;

6) IKOJIOrH4eCKOro BOCIIMTAHHUS:

SKOJIOTMYECKH L[EIeCO00pa3HOe OTHOIIECHUE K MPUPOJE KAK HCTOYHUKY XKU3HH
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, NOHMMAHHME LIEHHOCTH 3J0pPOBOIO H
6e3011aCHOTO oOpa3a JKHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyeckoMy U TICHUXHUYECKOMY 3J0POBbIO, OCO3HAHHME IICHHOCTH COOJIOACHUS
npaB1 0€30MaCHOTO MOBEJCHUS MPH padoTe C BELIECTBAMU, a TAK)KE B CUTYyalUsX,
YTPOXKAIOIINX 3I0POBBIO U KM3HU JIFOJIEH;

CIOCOOHOCTH TPUMEHSATh 3HAHUS, IMOJMydyaeMble MPH W3YYEHUU XUMUH, IS
pelIeHns 3a/1a4, CBSI3aHHBIX C OKPYXKAIOUIEH NMPUPOMHOU CPENOM, I MOBBIILICHUS
YPOBHSI ~ SKOJIOTMYECKOM  KYJABTYpbI, OCO3HAHMS  TJIOOAJBLHOTO  XapakTepa
AKOJIOTUYECKUX NPOoOJIEeM M IMyTel HX PEHIeHUs IMOCPEACTBOM METOAOB XHUMUM,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATbCS MM B I103HABATEJIbHOM,
KOMMYHUKATUBHOM ¥ COIIUAJILHOM ITPAKTHKE.

METAHNPEIAMETHBIE PE3VYJIBTATBI

B cocraBe MeranpeaMETHBIX pE3YJAbTaTOB BBIIEISIOT 3HAUYMMBIE  JUIS
(opMHUpOBaHUS MUPOBO33pPEHUS OOILIEHAYYHBIE MMOHATUA (3aKOH, TEOPUsl, IPHUHIIMII,
runoresa, (akT, CHUCTEMa, IPOLECC, OSKCHEPUMEHT M JIpyroe.), KOTOpbIe
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeAMeTax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUM M3 3THX NPEIMETOB (POPMUPOBATH IMPEACTABICHHE O LIEIOCTHOU
HAayYHOW KapTUHE MHUpA, U YHUBEpCAJbHbIE YUeOHbIE JEUCTBUS (IIO3HABATEIbHBIE,
KOMMYHHUKAaTHBHbIE, PETYJISATUBHBIE), KOTOpble oOecrneunBaroT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHIO Y4eOHOM
NEeSATENbHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBrble 1oruvyeckue 1efcTBUA:

YMEHUSl HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUSI MPU OCBOCHHUH
3HAHWI: PACKPBIBATH CMBICT XMMHYECKUX MOHATHI (BBIIETSATh MX XapaKTEpPHBIE
MPU3HAKH, YCTAaHABIMBaTh B3aWMOCBS3b C JIPYTMMU MOHSTHSIMH), HCIOJNb30BATh
MOHATHUS 11 OOBSCHEHUS OTAENbHBIX (DAKTOB M SIBJICHUH, BEIOMPATh OCHOBAHUS U
KpUTEpPUU ISl KJAacCU(UKAIIMM XUMHUYECKHUX BEIIECTB U XUMHUYECKHX PEAKIUH,
YCTaHABIMBaTh MPUYMHHO-CICACTBEHHBIE CBA3M MEXKIYy OOBEKTaMH H3Yy4YEHUS,
CTPOUTDH JIOTMUECKUE PACCYXACHUS (MHIYKTHBHBIEC, JEITyKTUBHbBIC, [0 aHAJOTUN),
JIeNaTh BHIBO/IBI U 3aKIIFOUEHUS;

YMEHUE TMPUMEHATh B TIPOLIECCE TMO3HAHMS TMOHATUS (NIPEAMETHbIE W
METanpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOENH, UCIIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHUU MOJENbHbIE MPEICTABICHUS —
XUMUYECKUA 3HaK (CUMBOJI DJIEMEHTa), XUMHUUYecKas QopMylia U YypaBHEHHUE
XUMHUYECKOM peaKIMy — MPU PEIICHUU y4eOHO-TIO3HABATENbHBIX 33Ja4, C YUYETOM
ATUX MOJIETBHBIX MPEICTABICHUN BBISBIATH W XapaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKK U3Yy4aeMbIX OOBEKTOB — XMMUYECKHUX BEIIECTB U XMMUUYECKUX PEAKIUH,
BBISIBJISITh  OOLIME  3aKOHOMEPHOCTH, IMPUYUMHHO-CIEACTBEHHBIE  CBSI3U U
IPOTUBOPEUUS B U3yYaeMBbIX Mpolieccax U SBJICHUSX.

Ba3oBble uccienoBaresiLcKHe AelicCTBUA.

YMEHHUE HCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUs, a TAK)KE B KAYECTBE OCHOBBI 1J11 (POPMUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
[IPaBUJIBHOCTH BBICKa3bIBAEMBIX CYKICHU;

OpUoOpeTeHNE OMmbITa M0 IUIAHUPOBAHUIO, OPraHU3allid M IPOBEICHUIO
YUYEHUYECKUX OKCIHEPUMEHTOB, yMEHHE HaOIIoIaTh 3a XOIOM IHpolecca,
CaMOCTOSITEJIBHO MPOTHO3UPOBATh €r0 Pe3ynbTaT, (popMyInpoBaTh OOOOLIECHUS U
BBIBOJIbI 110 PE3YIBTATaM IIPOBEAEHHOTO OIBITA, UCCIECAOBAHMS, COCTABIATh OTYET O
pozieJIaHHOM padore.

Pab6ora ¢ undgopmanuei:



YMEHHE BBIOMpaTh, aHAJU3UPOBATh M HHTEPHPETUPOBATH HHPOPMAIIIO
pa3INYHBIX BUAOB U (OPM MNPEACTABICHUS, MOTYYaeMyI0 M3 Pa3HbIX MCTOUYHUKOB
(Hay4yHO-TIOMYJIApHAs ~ JUTEpaTypa XUMHUYECKOTO  COACpPXaHUs, CIpPaBOYHBIE
nocoOusi, pecypcel HHTepHeTa), KPUTUYECKH OLIEHUBATh IPOTUBOPEUUBYIO U
HEZ0CTOBEPHYIO MH(OPMALIHIO;

YMEHUE NPUMEHSTh Pa3JIMYHbIE METOJbI M 3alpOChl MPU TMOHUCKE U OTOOpE
WH(GOPMAIUM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMMBIX [JISl BBITOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 3a7a4 ONMpEAENEHHOTO TUIIA, MPHUOOPETEHUE OMbITA B
o0NacTd  WCIMONB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYIbTYpPOM AKTUBHOI'O KCIIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (hopMy mpeacTaBieHUs UHDOpPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d HECIOKHBIMU CXEMaMH, JharpaMmMaMy,
apyruMu popMamu rpaduKd U UX KOMOMHAIIMSIMH,

YMEHUE MCIHOJB30BaTh MW AHAJIM3UPOBATh B Ipolecce YydyeOHOH W
MCCJIEIOBATENbCKOM JIEATENIbHOCTH MH(MOPMALUIO O BIMSAHUM HPOMBIILIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOJHON CPEbI.

KoMmMmyHuKaTHBHBIE YHHBeEpCcaJbHbIe Y4eOHbIe 1eCTBUS:

YMEHHUS 3a/1aBaTh BOMPOCHI (B X0/€ Auajora v (Win) JUCKYCCHUM) TIO CYIIECTBY
obcyxaaeMoi  Tembl, (HOPMYIUpPOBaTH CBOM  MPEJIOKEHUS  OTHOCUTEIHHO
BBINIOJIHEHUS MTPEJIOKEHHOM 3a/1a4u;

YMEHUS ~ MOPEACTaBIATh  IOJY4YEHHBIE  pE3ylbTaThl  MO3HABATEIBHOU
JEATEIbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTAX; AEJIaTh IPE3CHTALINIO PE3YIIbTaTOB
BBINIOJTHEHUS XUMHYECKOTO SKCIIepUMEHTa (J1abopaTOpHOTO OMbITa, JIAOOpaTOpHOI
pabOoThI 1O UCCIIEIOBAHUIO CBOMCTB BEMIECTB, YUEOHOTO MIPOEKTA);

YMEHUsI Y4eOHOr0 COTPYOHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MMO3HABATEIBLHOM U UCCIIEN0BATENBCKON IEATEIbHOCTU MPU PEUIEHUH BO3HUKAIOIIUX
npobjieM Ha OCHOBE Yyu€ra OOIMX WHTEPECOB U COIVIACOBAHUSI TO3UIIUI
(oOcyxneHusi, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMbI», KOOPAUHALIMS COBMECTHBIX
NEeUCTBUH, ONpeAeiCHUE KPUTEPUEB IO OIIEHKE Ka4eCTBa BBIMOJHEHHOW pabOThI U
TpyTHE).

PeryisiTuBHBIC YHHUBEpPCaJIbHbIC Y4eOHbIC 1eCTBUA:

YMEHUE CAMOCTOSITENIBHO OIpPENesATh LeJd JEATeNbHOCTH, IJIaHUpPOBaTh,
OCYLIECTBIISATh, KOHTPOJMPOBaTbH M NPHU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesTEIbHOCTh, BBIOUpAaTh Hambosee >PQPEeKTUBHBIE CIIOCOOBI pElIeHUsT y4eOHBIX U
MMO3HABATEIBHBIX 337ady, CaMOCTOSTENBHO COCTABISTh WM KOPPEKTHPOBAThH
MPEMJIOKEHHBI  AJITOPUTM JEUCTBUM TIPU  BBINOJHEHUM 3aJaHUM C YYETOM
MOJIyYeHHs] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKIUSX,
OLICHUBAThb COOTBETCTBUE IOJIYYEHHOTO pE3yJabTara 3asBICHHOW LEIH, yYMEHHE
UCIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCJIOBUM 3aJaHUM.

HPEAMETHBIE PE3VYJIBTATBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTATOB IO OCBOEHUIO  00S3aTeIbHOTO
COJIEP’KAaHMSI, YCTAHOBJIEHHOIO JaHHOW (enepanbHO pabouel Mporpammon,
BBIICJIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4YHbI€ 3HAHUS, YMEHHS M CIOCOOBI
neucTBuil, crnenupuuecKkue IS TpPEAMETHOM  oOnacth  «XUMHs», BHUIbI
NEATEIBHOCTH 1O  TOJYYEHHWIO HOBOTO  3HAHUA, €ro  HMHTEpIpEeTaluH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIUsIX.

K xoHiy oOyueHus B 8 kjacce mpeiMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHUI:

®DACKPBIBATH CMBICI OCHOBHBIX XHUMHWYECKMX IIOHATUMH: aTOM, MOJEKyJa,

XUMUYECKHHM DJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOJHOPOJHAs), BAJIECHTHOCTb, OTHOCUTENIbHAS aTOMHAas M
MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHas Macca,
MaccoBas J10JI1 XMMUYECKOTO AJIEMEHTA B COCAMHEHUHU, MOJIIPHBIA OOBEM,
OKCHJ, KHCJIOTA, OCHOBAHME, COJb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHUSI, XUMHUYECKas peakuus, KilacCHU(pUKalMs peakluid: peakuuu
COEIMHEHMS, pEAKLIUU PA3JIOKEHUS, PEaKLIMK 3aMEILEHUs], peaKIMi 0OMEHa,



9K30- U SHIOTEPMHUECKHE PEaKIUHu, TEIUIoBON 3((eKT peakiuu, sapo
aroma, JJICKTPOHHBIN CIIOM aroMa, aroMHasi OpOWTallb, pPaaUyC aroMma,
XUMUYECKas CBs3b, MOJSIPHAA M HEMNOJSpHAs KOBAJIEHTHAs CBSI3b, MOHHAs
CBS3b, WOH, KATHOH, aHWOH, pAacTBOpP, MaccoBas JOJisi BEIIeCTBa
(TIpolieHTHAsl KOHIEHTpaLKsI) B PaCTBOPE;

® WUUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XHMHYECKHMX TOHATHH H
MPUMEHSTH 3TU MOHSTHS MPU ONUMCAHUU BELIECTB U UX MPEBPALLEHUN;

® JICTIOJIH30BATh XUMHUECKYIO CHMBOJIUKY JJIS COCTaBICHUS (POPMYIT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

® ONPEENATh BAJIEHTHOCTh ATOMOB 3JEMEHTOB B OHMHAPHBIX COEAUMHEHUSX,
CTENEHb  OKHCIIEHHS  JJIEMEHTOB B  OMHApHBIX  COEIMHEHHSX,
MIPUHAAJIEKHOCTh BEUIECTB K OMNPENEIEHHOMY KJIAcCy COEAMHEHUN 10
dopmynaM, BUA XHUMHUYECKOM CBsA3M (KOBaJeHTHAass W HOHHAs) B
HEOPraHWYECKUX COCTUHEHHUSIX;

epackpeiBath cMmbicn [lepuonmueckoro 3akona JI. M. MeHnneneesa:
JEMOHCTPUPOBATh IOHMMAHHUE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB OT WX nojoxkeHus B llepuogmueckoid cucreme,
3aKOHOB COXPAHEHMsSI MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKoHa ABOraipo;

® OMKCHIBATH U XapaKTE€pPU30BaTh TaONMHUHYI0 popMy [leprnonnyeckoil cucteMsl
XUMUYECKUX DIIEMEHTOB: pa3iuyarh MOHATUA «aBHas noiarpynna (A-
rpynna)» u «mnobounas noxarpynmna (b-rpymma)», manele U OoJbiIve
MEPUOJbI, COOTHOCUTHh OO0O3HAUEHHUsA, KOTOpPbIE HMEIOTCA B TaOIHIE
«llepnonnueckas cucrema xumudeckux sneMeHToB [[. 1. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XUMHUYECKHUX AJIEMEHTOB
(cocTaB u 3apsa siapa, o0lee YUCIO 3JIEKTPOHOB M PACIPEACIICHHE UX T10
AIIEKTPOHHBIM CJIOSIM);

e KJlacCU(UIMPOBATh XMMHUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (M0 YHUCIy M COCTaBy YYacTBYIOUIMX B pPEaKUUU
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAsi OMHCAHUE MPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

® IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAaHUS XUMHUYECKUX TMpPEBpalICHUH B
Pa3IMYHBIX YCIOBUSAX;

® BEIUKCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMeHTa Mo (GopMysie COEIUHEHUS,
MacCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOU PEAKLINH;

® IPUMEHSTH OCHOBHBIE OINEPAlMU MBICIUTEIBHOU AEATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHCTeMaTH3alluio, KiIacCu(uKaIuio,
BBISIBJICHUE TNPUYMHHO-CJIE/ICTBEHHBIX CBSI3€M — N7 M3y4YeHUs CBOMCTB
BEUIECTB U XMMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHbI€ METO/Ibl TO3HAHUS
— HaONIo/IeHne, U3MEPEHUe, MOJIETUPOBAHNUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIN);

eClIe/IOBaTh MpPaBHJIaM MOJIb30BAHUS XMMHUYECKOW MOCYI0M M J1aOOpaTOPHBIM
o0opyoBaHMEM, a TakXKe INpaBuiaM oOOpalleHus C BelleCTBaMU B
COOTBETCTBUM C MHCTPYKLUSMH IIO BBIIOJHEHUIO J1abOpaTOPHBIX
XUMHUYECKHUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoga M KuCIOpoOJa), NPUIOTOBJICHUIO PACTBOPOB C ONPENECIEHHON
MacCOBOM [J0JIEd pPAaCTBOPEHHOIO BEILECTBA, IUIAHUPOBAaTH U IPOBOJIUTH
XUMHUYECKHE DKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT ¢ MTOMOUIbI0 MHANKATOPOB (JIakMycC, (heHos(pTanenH, METUIIOPAHXK U

pyrue).



K xonmy oOyuenus B 9 kjiacce mpeIMeTHBIE pPe3ylIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00yUaIOIINXCA YMEHUM:

® PACKPBIBATH CMBICII OCHOBHBIX XUMHYECKUX MOHATUNA: XUMUYECKHUI AJIEMEHT,
aroM, MOJIEKYJla, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOKHOE
BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIICHHS,
XUMHUYECKasl peaklys, XUMHUYECKas CBs3b, TEIUIOBOW 3(p(EeKT peakuuu,
MOJIb, MOJISIPHBI O00BEM, pacTBOp, DJICKTPOJIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIMTHYECKAsl ~ JUCCOLMAlMs,  pEeaklud  HOHHOIO  OOMEHa,
KaTanau3arop, XHMHUYECKOE paBHOBECHE, OOpaTHMMble M HEOOpaTHMbIE
pEaKUMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU, OKHUCIUTEND,
BOCCTAHOBHUTENb,  OKHCJIEHHME W  BOCCTAHOBJIECHHE,  aJUIOTPOIIHS,
amM(pOTEepHOCTb, XUMUYECKast CBSI3b (KoBaJIEeHTHaA, MOHHaA,
METaJUIMYECKast), KpUCTAJUIMYECKask pelIETKA, KOPPO3Usl METAIUIOB, CILIABbI,
CKOPOCTh XMMHYECKON peakuuu, MPEeAeIbHO TOMYyCTUMas KOHLEHTpauus
ITJIK BemiecTBa;

® WUUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XMMHYECKUX TOHATHH H
MPUMEHSTDH 3TU MOHSITHS MPU ONUCAHUHU BEUIECTB U UX MPEBPALLEHUI;

® JICII0JIb30BATh XUMUYECKYIO CHMBOJIMKY JJIsI COCTaBICHHS (POPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIUM;

® ONPEENISATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XMMUYECKHX JJIEMEHTOB B
COCIMHEHMSX pa3JIMYHOIO COCTaBa, MPHUHAMJIEKHOCTh BEHIECTB K
OnpeAenEHHOMY KJIacCy COEIMHEHUI Mo (hopMyliaM, BUJI XUMUYECKOU CBSI3U
(KoBaJIeHTHAsA, MOHHAsA, METAJUINYECKAsl) B HEOPIAaHUYECKUX COETMHECHUSX,
3apAll MOHA IO XUMHUYECKOM QopMyine, Xapakrep Cpeapl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COECTUHEHUM, TUIl KPUCTALIMYECKON PEIETKH
KOHKPETHOTO BEILIECTBA;

epackpeiBaTh cMmbica llepuoamueckoro 3akona JI. WM. MeHnneneeBa u
JEMOHCTPUPOBaTh €ro TMOHHMMAHHME: ONMCBhIBATb M  XapaKTEPU30BaTh
Tabnnunyo Gopmy Ilepronnueckoil CHUCTEMBl XUMHUYECKHX 3JIEMEHTOB:
paznuyarh TMOHATUA «IMaBHas noAarpynna (A-rpynma)» U «1moOoyHas
noarpynna (b-rpynma)», Manbie U OOJNbIIME TEPUOMABI, COOTHOCHUTH
0003HaYEeHUSI, KOTOPbIE UMEIOTCS B MEPUOIUYECKON TaONHIle, C YUCIOBBIMU
XapaKTEepUCTUKAMHU CTPOECHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apan  sapa, oOIlee YHCIO JJIEKTPOHOB M PACIPEACICHHE UX IO
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB AJIEMEHTOB U HMX COEIMHEHHM B Tpelesax MaJlbIX MEepUOIOB U
IJIaBHBIX MOATPYIII C YYETOM CTPOEHUS UX aTOMOB;

e kjaccu(UIMPOBaTh XWMUYECKUE D3JIEMEHThI, HEOPraHWYECKHE BEIleCTBa,
XUMUYECKUE peakuuu (M0 YHUCIy M COCTaBy YYAacTBYIOIIMX B pPEaKUUU
BEIIIECTB, MO TEIUIOBOMY 3(P(DEKTy, M0 HU3MEHEHHUIO CTENEHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHeUU(PUIECKUE XUMUUYECKUE
CBOMCTBAa MPOCTBIX U CJIOXHBIX BEUIECTB, MOJATBEPXKAAsl OIMUCAHUE
OpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKLUN;

® COCTABJISTh YPABHEHUS AJIEKTPOIUTHUECKON UCCOIMAIMN KUCIOT, IIeJI04eH
U COJIeH, MOJIHbIE U COKpAalll€HHbIE YPaBHEHUS PEeaklUii HOHHOro oOMEHa,
ypaBHEHUS] peakuuid, MOATBEPKIAIOMIMX CYIIECTBOBAHUE TI'€HETUYECKOU
CBSA3U MEXK]y BEIECTBAMU PA3JINYHBIX KIACCOB;

®PAacKpbhIBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHIA
MOCPEJICTBOM COCTABIICHHMSI SJIEKTPOHHOTO OanaHca 3TUX peaKluid;

® [IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH IPOTEKAaHUSI XHWMHYECKHX IIPEBPAICHUM B Pa3IMYHBIX
YCIIOBUSIX;

® BBIYUCIISITh OTHOCHUTENIBHYI0 MOJEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMeHTa Mo (opMmyle COeIUHEHHUS,



MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOU PEAKLINH;

e coOIOIaTh MpaBWIa MOJb30BAHHUS XUMHUYECKON MOCYAOW M JTAOOpAaTOPHBIM
obopynoBaHMEM, a TakKKe TMpaBwia oOpalleHuss C BelIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH IO  BBINIOJIHEHUIO  JaOOPaTOPHBIX
XUMHUYECKHUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(amMmaka 1 yriieKucioro rasa);

®IPOBO/INTHh PEAKLIMH, MOATBEPKIAIOIINE KAY€CTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABaTh OMNBITHBIM MyTEM XJIOPHIA-, OpOMHUI-, HOIUA-,
kapOoHar-, Qocdar-, cuiaMkKar-, cyiabpar-, TUIPOKCUA-UOHBI, KATHUOHBI
aMMOHHS WM HOHBI H3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B BOIHBIX
pPacTBOpaxX HEOPTraHUYECKHUX BEILECTB;

® IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHOU AEATEIBHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHUE, 0000IIeHNe, CHCTEMaTH3aI1I0, BbISIBICHUE TIPUYUHHO-
CIIEZICTBEHHBIX CBSI3€H — JJISi M3YYEHHUs CBONCTB BEIIECTB M XUMHYECKHUX
peaKklMii, €CTEeCTBEHHO-Hay4YHblE€ METOJbl IO3HAHHWS — HaOJIIOJEHUE,
M3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (pEaJibHbIi U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koiu4ecTBo 4acoB
Ne JuekTpoHHbIE (LM pPOBbIEL)
HaunmenoBanue pa3aejaoB U TEM IIPOrpaMmMmabl KQHTpoﬂLHHe HpaKTuqec
n/n Bceero o0pa3oBarejibHbIE pecypchl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHauyajibHbIe XUMHYECKHE MOHATHS
Xumust — BakHas 00J1aCTh €CTECTBO3HAHUSA U
1.1 Ny 5 2 but6muoreka L1OK https://m.edsoo.ru/7f41837c
MIPAKTUYECKOM IESITEIIbHOCTH YEIOBEKa
1.2 BemecTBa n XUMHUYECKUE PEAKITUN 15 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. Baxxneiinue npeacraBuTe/ M HEOPraHM4YeCKUX BelleCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 bubnuotexa LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopoa.Ilonsitue o kuciaorax u comsix 8 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [loHsTHE 00 OCHOBaHHUAX 5 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIacChl HEOPTaHUYECKUX COEAMHEHNN 11 1 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoguuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB JI. U. MenaeneeBa. CTpoenue aToMoB. XMMH4YECKasl CBA3b.
OxucauTeIbHO-BOCCTAHOBUTE/ILHBIE PeAKIMHU

[Tepuoanyeckuii 3akoH u I[leprnonnueckas

3.1 cucTeMa XUMMU4eckux anneMeHnToB . 1. 7 bubnmorexa IIOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
X .0 -
3.2 VIMITICCRAs CBASE. LKHCIITEIbHO 8 1 bubmoteka IIOK https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEIbHBIC PEAKIIUU
Hroro no pazneny 15 bubmmotexa IIOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnuotexa LHOK https://m.edsoo.ru/7f41837c



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

KoaudecTBo yacoB

Ne DJIeKTpPOHHbIe (M (POBHIE)
HauMenoBanue Pa3aesaoB U TEM NIPOrpaMmbl KOHTpO.HbHLIe HpaKTuqec
n/n Bceero oOpa3oBare/ibHbIE pecypchl
padoTsI KHe padoThbl
Pazjes 1. BemecTBO M1 XUMHYECKHE peaKu
I1 e OJIcHHE i
11 OFTOPEHHE ¥ YIIYOICHHE SHAHIH OCHOBHBIX 5 1 but6muoreka LIOK https://m.edsoo.ru/7f41a636
pasnesnoB Kypca 8 Kiacca
0)
1.2 CHOBHUHG SaKOHOMEPHOCTH XHMUHACCKIX 4 Bbu6mmoreka I{OK https://m.edsoo.ru/7f41a636
peakuuit
DIIEKTPOJIUTHYECKAs TUCCOIUAINs. XUMHUUCCKUE
1.3 P S 8 1 1 Buioreka LIOK https://m.edso0.ru/7f41a636
peakuu B pacTBOpax
Hroro no pasneny 17
Paszjnen 2. HemeTasuibl 1 MX cOeIMHEHMSI
06
2.1 sl XapaKTEPHOTHIA XUMITCCKHUX JEMERTOB 4 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
06
2.2 tas XapaKTepHCTHK? RHUMITCCIHX SNCMEHTOB 6 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u e€ coeqMHeHus
0]§)
2.3 HHasl XApAKTEPHCTHKA XUMITCCKHX SJEMEHTOB 7 1 bub6muoreka IHOK https://m.edsoo.ru/7f41a636
VA-rpynibl. A30T, pocop 1 UX COETUHEHUS
OO6m1ast XapaKTepUCTUKAa XUMUYECKHUX IIEMEHTOB
2.4 IVA-rpynnsl. Yriiepoa v KpeMHUHR U UX 8 1 2 bubnuotexa LHOK https://m.edsoo.ru/7f41a636
COCTMHECHHMS
Hroro no pazneny 25
Paznen 3. MetaJuibl M MX COEIMHEHUA
3.1 OO0mre cBOMCTBAa METAIIIOB 4 but6moreka [1OK https://m.edsoo.ru/7f41a636
3.2 BaxxHeline MeTalibl 1 UX COSTUHEHUS 16 1 2 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20

Pasnen 4. Xumus U OKpy:KawIas cpeaa



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

4.1 BeniectBa u marepuaisl B )KU3HU YEJIOBEKa 3 Bbu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubnuorexa LHOK https://m.edsoo.ru/7f41a636
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8 KUIIACC KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

DJIeKTPOHHbIE
Ne u(ppoBbie
Tema ypoka Bcero wHpp
n/n Hdara o0pa3oBare/IbHbIEC
4acoB
pecypcsl
[Ipenmert xumuu. Posib XUMUM B )KM3HU YeoBeKa. Tena u bubmorexa [JOK
1 bl ' ’ 1 https://m.edsoo.ru/ffod
BEIIECTBA 210c
bu6moreka [IOK
2 [TonsiTue 0 MeTo/Max MO3HAHUS B XUMHUHU 1 https://m.edsoo.ru/ff0d
227e
IIpaktnyeckas padora Ne 1 «IIpaBuiia paboTsl B bubnuotrexa LIOK
3 nabopaTopuu U NpUEMBI 00palieHus ¢ 1a00paTopHBIM 1 https://m.edsoo.ru/ff0d
000pyIOBaHUEM 23dc
UucTteie BemectBa u cMecu. CriocoObl pa3aesieHus bubmorexa LHOK
4 B ' P 1 https://m.edsoo.ru/ffod
cMmecei 26ca
N bu6mmoreka [IOK
I1 6ota Ne 2 «P
5 pakTHueckas paboTa « ua:«:neneHne cMeceit (Ha 1 httos://m.edsoo.ru/ffod
MpUMepe OYMCTKH ITOBAPSHHOMN COJIH)» 98¢8
bu6moreka [IOK
6 ATOMBI 1 MOJIEKYIIBI 1 https://m.edsoo.ru/ffod
2a6c
XHWMHYECKHE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHYECKUX bubmorexa [JOK
7 ' 1 https://m.edsoo.ru/ff0d
JJIECMEHTOB
2be8
bu6mmoreka [IOK
8 [IpocThie 1 CIOXHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d
2a6c
bubaunoreka [IOK
9 ATOMHO-MOJIEKYIISIPHOE YIEHHUE 1 https://m.edsoo.ru/ff0d
2d50
bubanoreka [IOK
3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUECKas
10 1 https://m.edsoo.ru/ffOd
¢dopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB Deae
OtHocuTenbHas aToMHas Macca. OTHOCHTEIIbHAS bubmorexa [JOK
11 ' 1 https://m.edsoo.ru/ffod
MOJICKYJISIpHAsT Macca 393c
bub6mmoreka [IOK
12 MaccoBast 10711 XUMHUYECKOTO PJIEMEHTA B COSTMHEHUH 1 https://m.edsoo.ru/ff0d
350c
bu6moreka [IOK
13 KomuuectBo BemectBa. Moib. MosnsipHas Macca 1 https://m.edsoo.ru/ff0d

5230



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/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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

dusnueckre U XUMHYECKUE SIBICHUS. XUMUYCCKas

bubaunoreka I[IOK

14 https://m.edsoo.ru/ff0d
peakius 37fa
bubaunoreka I[IOK
15 [Ipu3Haku U yciioBUS MPOTEKAHUS XUMUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d
3al6
bubaunoreka I[IOK
3aKoH COXpaHEHUS MAacChl BeIIECTB. XUMUUECKUE
16 . https://m.edsoo.ru/ffod
ypaBHEHUS 3bs8
bu6mmoreka [IOK
Brruncnenus KonmuecTBa, MacChl BEIIeCTBa MO
17 . https://m.edsoo.ru/ffod
YpaBHEHUSIM XUMHYECKUX PeaKuit
5708
Knaccuukamms XuMruueckux peakiuii (CoenHeHHs bubmorexa LHOK
18 ’ https://m.edsoo.ru/ffod
pa3IoXKEeHMs, 3aMELLEeHUs, 0OMEHA)
3f34
bubaunoreka [IOK
19 O06o0uIeHne 1 cucTeMaTH3anys 3HaHUH https://m.edsoo.ru/ff0d
40c4
bu6mmoreka [JOK
KontponwsHhas padora Nel o teme «Bemectsa u
20 P P B https://m.edsoo.ru/ff0d
XUMHYCCKHE PEaKIIUN)» 4990
Bo3nyx — cmecsk razos. Cocras Bo3ayxa. Kucinopon — bubmorexa [JOK
21 ] ' https://m.edsoo.ru/ffod
AJIEMEHT U NMPOCTOE BemecTBo. O30H
448e
. bubnuoreka [IOK
du3nyecKkrue 1 XUMUIECKUE CBOWCTBA KUCIOPOAa
22 https://m.edsoo.ru/ff0d
(peakiuu okucienus, ropenue). Ilonstue 06 okcngax 4614
bu6mmoreka [IOK
CriocoOblI nony4eHus KMcaopo/a B 1aboparopuu U
23 https://m.edsoo.ru/ffod
MIPOMBINUIEHHOCTH. [IpuMeHenne kucnopoaa 4974
TerutoBoit 3¢ ekt xumMuueckoi peakuu, MOHATHE O bubmuotexa [IOK
24 TEPMOXUMHUUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d
SHAOTEPMUUYECKUX PEAKITUASIX 4790
TonnmuBo (HedTh, yronb U MeTaH). 3arpsi3HEHUE BO3IyXa bubmorera LHOK
25 I ’ yx https://m.edsoo.ru/ffod
CHOCOOBI €ro MpeA0TBpaIEHUs
4cda
[Tpaktuueckas padora Ne 3 o reme «Ilonmyduenue u bubmorexa HOK
26 M https://m.edsoo.ru/ff0d
coOupaHue KHCIOpOo/ia, U3YUEHHE €ro CBOWCTBY» 4262
Bonopon — anemenT u npoctoe BemecTBo. Haxoxnenue bubmorexa HOK
27 P P ' https://m.edsoo.ru/ff0d
B IIpUpOJIE 4ddo
du3ndecKkrue 1 XUMUIECKUE CBOKWCTBA BOJAOPOIA bubmorexa HOK
28 posa. https://m.edsoo.ru/ff0d
IIpumeHeHne Bonopona
4ddo
b K
29 [ToHsiTHE O KUCIOTAX U COMAX nommorexa LO

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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/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
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/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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
https://m.edsoo.ru/ff0d50d2

50d2

bubaunoreka [IOK

30 CriocoOBI MoTy4eHus BOIOPO/ia B JTA00paTOpHH https://m.edsoo.ru/ffOd
4ddo
bubaunoreka I[IOK
[IpakTuueckas padora Ne 4 o reme «llomydenue u
31 P P . s https://m.edsoo.ru/ffod
coOupaHue BOJIOPO/Ia, U3yUEHHUE €r0 CBOWCTBY» 44
bubaunoreka I[IOK
32 MounsipHbIii 00bEM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/ff0d
542e
Boruncnenus o6b€Ma, KoMuecTBa BEIIECTBA ra3a Mo ero bubmorera LOK
33 ’ . https://m.edsoo.ru/ffod
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY 5540
Beruncnenus 00bEMOB T'a30B 110 YPAaBHCHHIO PEaKIIMK Ha bubmorexa LOK
34 . P . P https://m.edsoo.ru/ff0d
OCHOBE 3aKOHA 0OBEMHBIX OTHOILICHUH ra30B 5708
bubauoreka [IOK
35 DU3NYECKUE U XUMUYECKHE CBOMCTBA BOJbI https://m.edsoo.ru/ff0d
587a
bubauoreka [IOK
36 CocraB ocHoBanuii. [loHsTHE 00 MHIAUKATOpPAX https://m.edsoo.ru/ff0d
592
Bona kak pactBoputens. Hacblennslie u bubnuoreka [JOK
37 HEHACBIIIEHHbIE pacTBOPBI. MaccoBas J0Jisl BEIIECTBA B https://m.edsoo.ru/ff0d
pactBope 5b40
[IpaxTrueckas padota Ne 5 o reme «lIpurorosnenue bubmuorexa IJOK
38 PacTBOPOB ¢ OTPEACIEHHON MaCCOBOM JOJICH https://m.edsoo.ru/ffOd
PACTBOPEHHOTO BEMIECTBAY Seba
bu6moreka [IOK
Ki onpHas pabora Ne2 o teme «Kucnopon. Bomopon.
39 BOHTp P POA. BOAOPOA https://m.edsoo.ru/ffod
onay 6342
bubaunoreka [IOK
40 Oxcupl: cocTaB, Ki1accu(pUKaIHs, HOMEHKIIATypa https://m.edsoo.ru/ff0d
664e
[Tonydyenue u XuMHYECKHE CBOMCTBA KUCITOTHBIX bubmorexa [IOK
41 I ’ https://m.edsoo.ru/ffod
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB
664e
bubaunoreka [IOK
42 OcHoBaHUs: cOCTaB, KIacCU(pUKAIIH, HOMEHKIIaTypa https://m.edsoo.ru/ff0d
67ca
bub6mmoreka [IOK
43 [Tomy4yeHnue m XUMHUYECKHE CBOMCTBA OCHOBAaHUH https://m.edsoo.ru/ff0d
67ca
bub6mmoreka [IOK
44 Kucnotsr: cocras, kiaccudukaims, HOMEHKIATypa https://m.edsoo.ru/ff0d
fee2
45 [Tomy4yeHnue u XUMHUYECKHE CBOMCTBA KHCIIOT bubmuoreka [IOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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
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/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
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

https://m.edsoo.ru/ffOd
fee2

Conu (cpeaHue): HOMEHKIIaTypa, CIIOCOOBI MOJTyYeHHUS,

bubaunoreka I[IOK

46 . https://m.edsoo.ru/00a
XUMHUYECKHE CBOMCTBA 49474
[TpakTuueckas padora Ne 6. Pemenue bubmotexa [JOK

47 9KCIEPUMEHTAJIbHBIX 331a4 110 TeMe «OCHOBHBIE KJIACChI https://m.edso00.ru/00a
HEOPraHUYECKUX COCTUHEHUI dob7c
['eneTnueckas CBs3b MEXKy KJIacCaMH HEOPTaHUYECKUX bubmmorexa [IOK

48 . Y P https://m.edsoo.ru/00a
COCIMHEHMIN 49350

bubauoreka [IOK
49 O06o001IeHrEe ¥ cCHCTeMaTH3aIus 3HAHUI https://m.edsoo.ru/00a
d9cb2
bub6mmoreka [JOK
KontponsHas padora Ne3 o reme "OCHOBHBIC KIJIACCHI

50 P P o https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTUHEHUN d%1a
[TepBbie MOMBITKH KJIaCCUPUKAIIMN XUMHUSCKUX bubmorexa [JOK

51 P https://m.edso00.ru/00a
sneMeHTOB. [ToHATHE 0 rpynIax CXOIHBIX YIEMEHTOB doffa

. bub6mmoreka [IOK
[Iepuonnueckuii 3akoH u [lepuonnueckas cuctema

52 https://m.edso00.ru/00a

xumudeckux 3memMeHToB 1. . MenaeneeBa
da52c
bu6moreka [IOK

53 Ilepuonbl, rpynmsl, HOATPYIIIEI https://m.edsoo.ru/00a

da52c
bu6moreka [IOK

54 Crpoenue aromoB. CocTaB aTOMHBIX sifiep. M30TombI https://m.edso0.ru/00a

da342
bu6moreka [IOK
CtpoeHnue 3eKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB

55 . https://m.eds00.ru/00a

[Tepuoguueckoii cucremsl J1. 1. Menpaeneena
da6bc
XapakTepucTUKa XUMHUYECKOT0 JJIEMEHTA I10 €T0 bubmuotexa [IOK

56 nonoxenuto B [lepuonnueckoii cucreme /1. 1. https://m.eds00.ru/00a
Meneneea da824
3nauenue [leproanyeckoro 3akoHa JJisl pa3BUTHUSI HAYKU bubanorexa [JOK

57 u npaktuku. J[. 1. MennaeneeB — y4€HbIN, Iearor u https://m.edsoo.ru/00a
rpakJaHUuH da96e
DIEKTPOOTPHUIIATEIIBHOCTh aTOMOB XUMHUYECKHUX bubmorexa [JOK

58 PooTp https://m.edsoo.ru/00a
3JIEMEHTOB

daab8
bub6mmoreka [IOK

59 HNonnas xumMuueckas CBsI3b https://m.eds00.ru/00a

dac34
bubaunoreka I[IOK
60 KoBasieHTHas nosisipHas XMMHUYECKas CBA3b https://m.edsoo.ru/00a

daab8



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
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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
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

61

Kosanenrnas HEMOJIApHasd XUMHUYCCKas CBA3b

bubaunoreka I[IOK
https://m.edsoo.ru/00a
daab9

62

CreneHb OKHUCIICHHS

bubaunoreka I[IOK
https://m.edsoo.ru/00a
dae28

63

OKXUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE p€akuuu

bubaunoreka I[IOK
https://m.edsoo.ru/00a
db076

64

OxucIuTEIN ¥ BOCCTAHOBHUTEIIN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db076

65

KonTponbhas padora Ned o Teme «CtpoeHue atoma.

XUMHYECKASA CBI3bY

bubaunoreka [IOK
https://m.edsoo.ru/00a
db486

66

O06001IeHYE ¥ cUCTEMATU3AlUA 3HAHUN

bubaunoreka [IOK
https://m.edsoo.ru/00a
db33c

67

O06001IeHYE ¥ cUCTEMATU3AUA 3HAHUN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
d9cb2

68

O0001IeHE ¥ CUCTEMATHU3AlAA 3SHAHUHA

bu6moreka [IOK
https://m.edsoo.ru/ff0d
61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68



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
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 KIIACC KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

DJIeKTPOHHbIE
Ne uudgposBbie
Tema ypoka ara
n/n P Bcero A o0pa3oBareJIbHbIC
pecypchl
. bu6mmoreka [IOK
[Tepuognueckuii 3akoH. [lepuonnueckas cucrema
1 1 https://m.eds00.ru/00ad
xumudeckux 3nmemenToB . . MenaeneeBa b506
. bu6mmoreka [JOK
3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB XUMHUYECKUX
2 . 1 https://m.eds00.ru/00ad
AJIEMEHTOB MEPBLIX TPEX MEPHUOIOB b6h6
Krnaccudukaius 1 HOMEHKIIaTypa HEOPTaHUICCKUX bubnmorexa [IOK
3 1 https://m.edsoo.ru/00ad
BEIIICCTB b7e2
. bu6mmoreka IIOK
Buibl XUMUYECKOM CBSI3U U TUITBI KPUCTAIUTHYECKUX
4 . 1 https://m.edsoo.ru/00ad
peméTok bacé
5 KonTponbhas padorta Nel o Teme «IloBropenue n 1
yri1yOsieHre 3HaHUM OCHOBHBIX pa3/IesioB Kypca 8 Kiiaccay
. bu6mmoreka [JOK
Knaccudukanust XuMuuecKux peakiiuii o pa3InyHbIM
6 1 https://m.edsoo.ru/00ad
MpU3HAKaM bcho
Tloustue o ckopocTH XUMHYECKON peaknuu. Ilonstue o Bubmuorexa LIOK
7 P P ' 1 https://m.eds00.ru/00ad
TOMOTEHHBIX M TETEPOTCHHBIX PEAKIIUIX beOa
[TonsTre 0 xumMuyeckoM paBHOBeCUU. DAKTOPBI, bub6mmoreka [JOK
8 BIIUSIOIINE HA CKOPOCTh XUMHUYECKON PEAKLIUU U 1 https://m.edso0.ru/00ad
MOJIOKEHHE XMMHUUYECKOTO pPaBHOBECHS c28c
bubauorexa IIOK
9 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIINHT 1 https://m.edsoo.ru/00ad
cade
Teopus aneKkTpoauTUYecKo aucconuanuu. CuiabHbIe U bubmmorexa HOK
10 P P ' 1 https://m.edsoo.ru/00ad
Cl1a0bIe ANEKTPOIUTHI
cd68
butmoreka IIOK
11 HonHble ypaBHEHUS peaKIUii 1 https://m.edsoo.ru/00ad
d448
N N bubmuoreka [IOK
XUMHUUYECKHE CBOMCTBA KUCIOT M OCHOBAaHUM B CBETE
12 . . 1 https://m.eds00.ru/00ad
MIPENICTABICHUA 00 AMEKTPOTUTHIECKON TUCCOIHAIINH 4543
. . . bubmuoreka [IOK
XWMHYECKHE CBOMCTBA COJICH B CBETE MpEACTaBICHUN 00
13 . 1 https://m.edsoo.ru/00ad
ANEKTPOIUTUUECKOMN TUCCOIMALIUN
d8b2
. bubmuoreka [IOK
14 [TonsiTHe 0 rupoIU3Ee coneit 1 1

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

d9d4

bu6mmoreka IJOK

15 O06001IeH e U cuCTeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ad
dd12
[Ipaktuueckas padora Ne 1. «Pemenue bubmorexa LHOK
16 https://m.edsoo.ru/00ad
AKCIIEPUMEHTAJILHBIX 33719
dbfa
KonTponbsHas padora Ne2 1o Teme «IIeKTpOTUTHIECKas bubmorexa LHOK
17 https://m.edsoo.ru/00ad
JUCCOITHAITUS. XUMHUYECKUE PEAKIIUU B PACTBOPAX)» deco
bu6mmoreka IIOK
OO6m1ast XxapaKTepUCTUKA TAJIOTeHOB. XUMUYCCKHE
18 . https://m.edsoo.ru/00ad
CBOICTBa Ha IPUMEPE XJI0pa
dfe2
Xnopoonopoa. CossiHast KUCI0TA, XUMUYECKHE bubmmorexa [JOK
19 . ' ’ https://m.edso0.ru/00ad
CBOICTBa, MOJTy4YEHHE, TPUMEHEHUE
el04
bubmuoreka [IOK
[IpakTuueckas padora Ne 2 o teme «llomydenue
20 P . P . i https://m.edsoo.ru/00ad
COJISTHOM KHCIIOTHI, U3Y4YCHHE €€ CBOWCTBY 6348
BrruncneHus mo ypaBHEHUSIM XUMHUYECKHUX PEaKIIHMA bubmmorexa [JOK
21 ’ https://m.edso0.ru/00ad
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE
e488
bu6mmoreka [JOK
22 OOmas xapakTepucTuka seMeHToB VIA-rpymnisl https://m.edsoo.ru/00ad
e64a
AnnotponHsie MoaudUKauu cepsl. HaxoxaeHue cepsl U bubmmorexa [JOK
23 N . ’ . https://m.edsoo.ru/00ad
e€ coelMHEeHUl B Ipupojie. XUMHUECKHE CBOMCTBA CEepBI c64a
CepoBomopos, cTpoeHue, Gu3ndecKue 1 XuMU4ecKue bubmmorexa [JOK
24 . ’ ’ https://m.eds00.ru/00ad
CBOICTBa
€802
bu6mmoreka IJOK
Oxkcunpl cepbl. CepHasi KHCIIOTa, GU3HUECKUE U
25 . https://m.edsoo.ru/00ad
XUMHYECKHE CBOICTBA, TPUMEHEHHE
ea28
XUMHUYECKUE PEAKITUH, JIEKAITUE B OCHOBE
MIPOMBIIIIEHHOTO CII0Cc00a MOMyYeHUs] CEPHOM KUCIOTHI bubmorexa [JOK
26 . ’ https://m.edso00.ru/00ad
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH cpeIbl ec8a
COCTUHEHUSIMH CEPBI
bu6mmoreka IJOK
27 Brruucnenne MaccoBoOi 10JIM BBIXO/IA MPOIYKTA PEAKITUN https://m.edso00.ru/00ad
ec8a
OO01mmas xapakTepucTuka 3eMeHTOB VA-Tpynmbl. A30T, bubGmmoreka [JOK
28 pacrpocTpaHeHue B IPUPoAe, GPU3NIECKHE U XUMHUECKUE https://m.edsoo.ru/00ad
CBOMCTBA eeab
N bubmoreka [IOK
AMMuak, ero Gu3HYecKre U XUMUYECKHUEe CBOMCTBA,
29 https://m.edso00.ru/00ad

IMMOJIYYCHHUEC U ITPUMCHCHUEC

f004



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

[Tpaktuueckas padota Ne 3 o teme «Ilomyuenue

bubmmoreka IIOK

30 N https://m.edsoo.ru/00ad
aMMHaKa, U3y4eHHe ero CBOMCTBY
180
.. bu6mmoreka IIOK
A3oTHas KucnoTa, e€ GpuznuecKue u XUMUYECKUe
31 cBOMCTEA https://m.edsoo.ru/00ad
306
Hcnonp30oBaHre HUTPATOB U COJIEH aMMOHUS B KAUE€CTBE bu6moreka [JOK
32 MUHEpAIbHBIX Y100peHuil. XUMUYECKOe 3arps3HeHUE https://m.edsoo.ru/00ad
OKpYKaloIIel cpeibl COSTUHEHUSIMH a30Ta 518
bu6mmoreka IJOK
®ochop. Oxcun docdopa (V) u dpochopHas KUCIIOTA,
33 $op docgopa (V) u(b Pop https://m.edsoo.ru/00ad
¢du3nyeckue 1 XMMUYECKHUE CBOMCTBA, IOJTyYeHHE f634
bubmuoreka [IOK
Hcnons3oBanue GpocdaroB B KaueCTBE MUHEPATBHBIX
34 . . https://m.edsoo.ru/00ad
ynoOpeHuii. 3arps3HeHue NPUPOTHON cpenbl hocharamu £620
VYrepon, pacpoCcTpaHeHHE B IPUPOJIE, PU3NICCKUE U bubmmorexa [JOK
35 ’ . ’ https://m.edso0.ru/00ad
XUMHYECKHE CBOMCTBA
fd9c
Oxcunel yriaepoaa, ux Gpu3ndeckue U XUMHUIECKHe bubnuoreka [IOK
36 CBOICTBA. DKOJIOTUYECKUE POOIEMBI, CBI3aHHBIE C https://m.edsoo.ru/00ad
okcuioM yriepona (1V) febe
bub6mmoreka [JOK
37 VYrosbHas KUCIIOTa U €€ COu https://m.edsoo.ru/00ae
006¢
[Tpaktuueckas padora Ne 4 o teme "llomyuenue bubmuoreka [IOK
38 YIJIEKHCIIOTo ra3a. KauecTBeHHas peakiius Ha KapOoHaT- https://m.edsoo.ru/00ae
MOH" 027e
bu6mmoreka [JOK
[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX
39 https://m.edsoo.ru/00ae
KaK O COeMHEHHIX yIiepoaa
054e
bu6mmoreka IJOK
40 Kpemnunii u ero coequHeHUs https://m.edsoo.ru/00ae
080a
IIpakTtuyeckas padora Ne 5. Pemienue bubnuorexa HOK
41 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHenmue https://m.edsoo.ru/00ae
HEMETaJlJIbl ¥ UX COCTMHECHUSI 0bf2
KonTponsnas padota Ne3 mo teme «Bakneiimme bubmorexa [TOK
42 https://m.edsoo.ru/00ae
HEMETAJUTBI ¥ UX COSTMHCHUSDY
0el8
OO61mas xapakTepuCTUKa XUMHUUECKHUX JIEMEHTOB —
bu6mmoreka IJOK
MeTauioB. MeTtainyeckas CBA3b U MeTalInyecKas
43 . . https://m.edsoo.ru/00ae
KpucTandeckas pemérka. Ousnueckue CBOCTBa 1036
METaJJIOB
. . bubmoreka [IOK
XUMHUYECKHE CBOMCTBA METAJLIOB. DJNEKTPOXUMUIECCKUI
44 https://m.edsoo.ru/00ae

PSI HANIPSHKEHUH METaIoB

1156



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

O6mue cniocoOb! momydeHus: MeTaioB. CIiaBbl.

bubmoreka [IOK

45 Boruucnenus no ypaBHEHHUSAM XUMHUYECKUX PEaKIUH, https://m.edsoo.ru/00ae
€CJIM OJTMH U3 PEarcHTOB COJACPIKUT MPUMECH 1156
bu6mmoreka IIOK
46 [ToHsATHE O KOPPO3UH METAIIOB https://m.edsoo.ru/00ae
1278
bu6mmoreka IIOK
47 [IlemoyHbIC METAILIBI https://m.edsoo.ru/00ae
14b2
bu6mmoreka [JOK
48 OKCHUbl U TUIPOKCUJIBI HATPUS U KaJIus https://m.edsoo.ru/00ae
14b2
bubmuoreka [IOK
49 [ITenouHo3eMeNbHBIE METAJIBI — KAJIBIUN U MarHui https://m.edsoo.ru/00ae
15e8
bubmuoreka [IOK
50 Bakneiime coeIMHEHUS KaTbIIHUS https://m.edsoo.ru/00ae
15e8
51 O00011IeHIE U CUCTEMATU3ALUS 3HAHUI
bu6mmoreka IJOK
52 XKécTtrocTh BOIBI U CITOCOOBI €€ yCTpaHEHHS https://m.edsoo.ru/00ae
1886
N bubnuorexa [IOK
ITpakTrueckas padora Ne 6 mo Teme "XKECTKOCTH BOIBI M
53 P B P | A https://m.edsoo.ru/00ae
METOIbl €€ YCTPaHEeHUS 1268
bu6mmoreka [IOK
54 ATOMUHMI https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
55 AMpoTepHbIe CBOIICTBa OKCHJA U THAPOKCH 1A https://m.edsoo.ru/00ae
1c64
bu6mmoreka IJOK
56 Keneszo https://m.edsoo.ru/00ae
1d86
bubmoreka [IOK
57 Oxcubl, THAPOKCH B U coiu kene3a (1) u sxenesa (1) https://m.edso0o.ru/00ae
35€e6
58 O0001IeHE U CUCTEMATH3aMs 3HAHUH
[IpakTnueckas padbora Ne 7. Pemenue bubnuoreka [IOK
59 AKCIIEPUMEHTAJIBHBIX 3a7a4 1Mo TeMe «Bakuenme https://m.edsoo.ru/00ae
METAJIbl ¥ X COETHMHEHMS» 3de8
Brruucienust mo ypaBHEHUSIM XUMHUYECKUX PEaKIUH,
€CJIM OJIMH U3 PEarcHTOB JIaH B N30BITKE UJIH COACPIKUT bubmorexa LOK
60 P . https://m.edsoo.ru/00ae
npuMecH. BeIaucieHns MacCOBOM JTOJIM BBIXO/A MPOTYKTa 1750
peakIuu
61 O06001IeHrEe ¥ CUCTEMATHU3AIN SHAHUHA



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

KonTponbhas padota Ned4 o Teme «BaxHeiinme

62 1
METaJUIbl U UX COCTUHCHUS
BemecTBa 1 Marepuaibl B MOBCEIHEBHOM KH3HU bubmmorexa [IOK
63 P 1 https://m.edsoo.ru/00ae
YelloBeKa 350
bu6moreka [JOK
64 XHUMHYECKOE 3arpsi3HEHUE OKPY)KAFOIICH CpeIb 1 https://m.edsoo.ru/00ae
4270
bu6mmoreka [IOK
65 Ponb XuMHM B PEIIEHNH SKOJIOTHYECKUX MPOoOIeM 1 https://m.edsoo.ru/00ae
4270
bubmuoreka [IOK
66 O06001IeHrEe U cCHCTeMaTH3aIus 3HAHUI 1 https://m.edsoo.ru/00ae
0doa
bu6mmoreka IIOK
67 O06001IeHrEe U CHCTeMaTH3aIus 3HAHUI 1 https://m.edsoo.ru/00ad
b33c
bu6mmoreka IIOK
68 O06o001IeHre U cCHCTEMaTU3aIus 3HAHUH 1 https://m.edsoo.ru/00ad
9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBS3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Xumus. 8 kiacc: yueb. ais obieodpazoBarenbHbIX yupexaenuid / O.C.
I"abpuensn. - 3-e usa., crpeotutl. - M.: Ipoda, 2022. - 286 c.

Xumus. 9 knacc: yue6. ais o0meodpaszoBarennbHbIx yupexaenuid / O.C.

["abpuensn. - 3-e usa., crpeotutl. - M.: Ipoda, 2022. - 288 c.

METOIUYECKHUE MATEPUAJIBI IJISA YUYUTEJIS
Beenure

1. I'adpuensn O. C., Bockoboitnukosa H. I1., furykoBa A. B. Hactonbhas
KHHUTa yauTess. Xumus. 8 ki1.: Metogudeckoe nocooue. - M.: Jlpoda, 2021.
2. I'abpuensn O. C., Amykosa A. B. Terpaas s 1abopaTopHbIX ONBITOB U
npaktudeckux padot. 8 k1. K yue6nuky O. C. 'abpuensna « Xumus. 8 Kiaaccy.
M.: lpoda, 2022.

3. I'abpuensn, O. C. Meronuyeckoe nocobue k yueonuky O. C. ['abpuensaa
«Xumus». 8 kinacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensa, O. C. Meroanueckoe nocodue k yueonuky O. C. ['abpuensina
«Xumusy. 9 knacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosornyeckue kapthol K yueOnuky O. C. 'abpuensna « Xumusl.
8 kimacey : metoanueckoe nmocodue / JI. Y. Acanosa. — M. : Jlpoda, 2020

6. Xumus : TexHosjoruueckue kaptel kK yaueOHuky O. C. I'abpuensHa « Xumus.
9 knace» : Mmeronuueckoe nmocoodue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumust. 8 ki1.: KOHTposbHBIE U TpoBepoUYHbIe padoThl K yueoHuky O. C.
IMa6puensna «Xumust. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa
u ap. - M.: Jlpoda, 2022. nanubie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



Beemurenannbiehttp://www.chemnet.ru I'azera « Xumus» 1 caliT 11 yIUTEIS
«5l nny HA ypOK XUMUN»

http://him.1september.ru Enunas xomrekmust LIOP: TIpeameTHas KOJICKITUs
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4HbIE
skcriepuMeHThl: xuMusd. Komexkuust Poccuiickoro o0meo0pa3oBaTebHOTO
nopTrasa

http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. AnmukbepoBoii

http://www alhimik.ru Beepoccuiickast onuMIuaia MKOJILHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckast XuMusi: 3JCKTPOHHBIA yU4eOHUK IS
CpPEIHEN MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XIMHU: DJICKTPOHHBIN YUeOHUK
http://www hemi.nsu.ru OTKpeITHI KOJUTEMK: XUMUS
http://www.chemistry.ru JluctaniimoHHas oJMMIIHaAa M0 XUMHUH:

TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTeNIbHbINA POEKT



