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HOACHUTEJBHAS 3AIINCKA

[IporpammMa 1O XUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs
COCTaBJI€HAa Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTensHOM TPOrpaMMbl OCHOBHOTO OOITIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (peepalibHOI paboyeil MporpaMMbl BOCITUTAHHS
U ¢ Yy4y€TOM KOHIECMNIMHU TMpenojaBaHusi ydyeOHOro mnpenMera «XUMHUS» B
oOpa3zoBaTeabHBIX Oopranu3amusax Poccuiickoit deaeparuu.

[Iporpamma mo xuMuu Aa€T TpPEACTaBICHUE O IENsIX, OOIIe cTpareruu
oOy4eHHsi, BOCHUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMHU Y4YEOHOIO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
MpeaycMaTpUBAET paclpeie]ieHde €ro Mo KiaccaM U CTPYKTYpUpPOBAaHHUE IO
pazienaM M TE€MaM MPOrpamMMbl MO XUMHUH, OMNPEAENSAECT KOJIUYECTBEHHBIE H
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATELHOCTh  M3YUYCHHS XUMHUU C€ YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  y4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXHOCTH IpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS OCHOBHOW 0Opa30oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHMs, a TakKe TpeOOBaHHM K
pe3yibTataMm 00y4YeHHs] XUMUU Ha YPOBHE 11€JIEH U3YUYEHUsI TpeAMEeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATEIbHOW JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4eOHOTr0 COJIepKaHMS.

3HaHWE XHMHUHU CIYXXUT OCHOBOW it (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XHMHEH TPEICTAaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUu W 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEUICHUs TI00aTbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUYECKOMH,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydeHne XuMuu:

CIOCOOCTBYET  peayiu3aliiid  BO3MOXKHOCTEM  JIIT  CaMOpa3BUTUA |
dbopMupOBaHUS KYJIbTYPhI IUYHOCTH, €€ 00I1Iel 1 (PyHKITMOHATILHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronumxcsi, HaBBIKOB HMX CaMOCTOSITEJIBHOW  y4yeOHOM  JACSTENBHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IUHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIONTUXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTUYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBiieHUs B OOY4YEHHM XUMHH OOECNedYMBAIOTCS CHelUpUKOn
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIM  SIBISIETCS  MEIaroruyecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha ONPE/IeTIEHHOM dTarne eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHUMHM U HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX TOHSITUHI
OPTraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUHU CPOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOI0 mnoaxona k €€ uszydeHuro. ColepaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHSATUH O XUMHUYECKOM BJIEMEHTE U BELIECTBE U CUCTEMBI IOHATHI O XUMUYECKOM
peakiuu. OO0€ H3TH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl MO0 MPHUHIIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHS KAaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— IIepunoanyeckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHUS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3U;

— TMpeACTaBIE€HUN 00 JJIEKTPOJUTUYECKOW JMCCOLMAIIMM BELIECTB B
pacTBopax.

TeopeTndueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJTHOTO
YPOBHS K JIPyTrOMY, BBITIOJIHSASI PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHUSI CBOWCTB,
CTPOEHHUS U BO3MOXKHOCTEN MPAKTUYECKOr0 MPUMEHEHHS M TIOJTyUYECHUS U3y4aeMbIX
BELLECTB.

OcBoeHue mnporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (DOPMUPOBAHUIO
IIPEACTABJICHUS O XMMUYECKOM COCTABIISIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOM MPUPO/IbI, IEHHOCTHOIO OTHOLIECHUSI K HAYYHOMY 3HAHUIO U METOJIaM
MO3HaHUsI B Hayke. M3yueHne XUMUU MNPOUCXOAUT C MPUBJICUCHHEM 3HAHUNU W3
paHee M3YyUYCHHBIX y4eOHBIX IpeameToB: «Okpyxaromuii mup», «buomorus. 5—7
KJ1Iacch» U «Pu3uka. 7 Kiacey.

[Ipy wu3yuyeHHH XUMHUH TPOUCXOAUT (OopMUpPOBaHME 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3aja4a
y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XMMHUECKUX 3HAHUN —
BaXHEHUIINX (PAKTOB, MOHSTHI, 3aKOHOB U TEOPETUUECKUX TOJIOKEHHH, TOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapakTepa, A3blka HAyKW, B MPUOOILIEHUU K



HAy4YHBIM METOJAM IO3HaHUA MPHU U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKIuil, B
(GbopMHpPOBAaHUY U PA3BUTUU MO3HABATEIBHBIX YMEHUHN U UX PUMEHEHUH B y4eOHO-
MO03HABATENILHON M y4eOHO-UCCIIEeI0BATEIbCKON JIEATEIbHOCTH, OCBOCHUU MPaBUII
6e30macHOro 00palleHus ¢ BeIeCTBAMH B IIOBCEIHEBHOM JKU3HH.

[Ipn mu3ydeHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUe 1eJId, KaK:

— (dopmMupoBaHHE MHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUsT Ha  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOyyaromuxcsit K CaMOCTOATEIbHOM I03HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOoJaM TO3HaHUs, (HOPMUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUi, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00yUYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW MAEATEIHbHOCTH, MO3HAHUSA W CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIHbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (¢opmupoBanue oOmed (QyHKUMOHAIBHOM M €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBACHATH U OICHUBATH SIBICHHUS
OKpPY>KaIOIIeT0 MHpa, WCIONB3Yys 3HAHWUS U OMBIT, MOJIYYCHHBIE TPU W3YYCHUU
XUMHH, IPUMEHATh UX IIPU PELIEHUH NPOOJIEM B TOBCEIHEBHOM KU3HU U TPYA0BOM
NesITebHOCTH;

— (QopmupoBaHue y OOydaromuxcs TyMaHUCTHYECKHMX OTHOIICHUH,
MOHMMAHUSA IIEHHOCTH XUMHUYECKUX 3HAHWHA ISl BBIPAOOTKHA OSKOJIOTHUECKU
L[EJIECOO0PA3HOTr0 MOBEACHUSI B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHHUS OOIIEUYEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOGUIS U HAMpaBIEHHOCTH NajbHEHIIEro
oOy4eHwUsl.

OO11ee 9nciio 4acoB, OTBEAEHHBIX ISl U3YUYSHHsI XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanus, coctaBisieT 136 wacoB: B 8 kiacce — 68 ygacoB (2 daca B
HeJeo0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COLEPKAHUE OBYUYEHMUSA

8 KJIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tema u BemecTBa. DU3NYECKHE CBOMCTBA BELIECTB. ArpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTOmax MO3HAaHWS B XUMHUU. UMCThIE BELIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CHUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas popmysa. BareHTHOCTh aTOMOB XMMHUUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCHUTENbHAsE aToMHass Macca. OTHOCHUTENbHAsS
MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMUYECKOTO DJIEMEHTA B COEIUHEHUU.

KonunuectBo BemectBa. Moisb. MossipHasg macca. B3auMoOCBSI3b KOJIMUYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacu€rsl mo Qopmynam
XUMHUYECKUX COCTUHEHUN.

duznyeckre U XMMUYECKUE SIBJIEHUA. XUMUYECKasl peakius U €€ MPU3HAKY.
3aKOH COXpAaHEHHUs Macchl BEIIeCTB. XUMHUYECKHE ypaBHeHUdA. Kiaccudukanus
XUMHUYECKUX peaklnil (COeUHEHMS], pa3I0KEHUs, 3aMEIIeHUs], OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOM MOCYIOH, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu o0palleHus: ¢ JJabopaTopHBIM O00OPYAOBaHUEM, U3YUCHUE U OIMCAHUE
¢u3nUecKuX CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHUE
¢usnueckux (IMJIaBjI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCTIOTON) SIBJICHUH, HAOMIOAeHUE U
ONMCAaHHUE NPHU3HAKOB MPOTEKAHUS XWMHYECKUX peakiui (pasliokKEHUEe caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHe T'MIIPOKCHIA
meau (II) mpu HarpeBanuu, B3auMoJIelCTBHE Kele3a ¢ pactBopoM conu meau (11),
U3Y4YEHHUE CIOCOOOB PA3ENICHHs] CMECEH: C MOMOIIbI0 MarHuTa, GUiIbTPOBAHUE,
BhITIApUBAHUE, JUCTHWUISAIMA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHON
coiu, HaOJIIOAEHHME U  ONHCAaHME  PE3yJIbTaTOB  MPOBEIACHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3JaHUE MOJENeH MOJIEKYII
(ILIapoCTepIKHEBBIX ).

Baskneiinmue npeacTaBuTe 1M HEOPrAaHNYECKUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucimopoa — aieMeHT U MpOCTOe
BeniecTBo. Haxoxxaenuwe kuciaopojga B Opupoje, (pu3Mueckue M XUMHUYECKHE
cBoiictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucimopoga. CrocoObI
MOJIy4eHHUs1 KHUCTopoja B J1a00opaTopud W MPOMBINUIEHHOCTH. Kpyrosopot
Kuciopoza B mpupojae. O30H — auIoTponHast MOAU(PUKALIMS KUCIOPOa.



TennoBoit 3p(}eKT XMMHUUECKOW peaklnH, TEPMOXUMUYECKUE YpaBHEHHS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BemecTBo. Haxoxaenue Bogopoaa B mpupo/Ie,
du3nuecKre 1 XuMUYECKHUE CBOMCTBA, TPUMEHEHHUE, CITOCOOBI MosTy4eHus. KucioTs
U COJIH.

MonsipHbiii 006EM Ta30B. PacuéTbl M0 XUMUUYECKUM YPABHEHUSIM.

dusnyeckue cBoWcTBa BOAbl. Boma kak pacrBopurens. PacTBOpEL
HacelllleHHBIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOICTBA BOJibl. OCHOBaHMUSI.
Posib pacTBOpOB B mpupoje M B JKU3HU 4YEIOBEKAa. KpyroBopoT BOJBI B MPUPO/IE.
3arpsi3HEHHE NPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojieoOpa3ytonue (OCHOBHBIE, KHCIOTHbIe, amM{pOTEpHbIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. Duzmdeckue U XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauust ocHOBaHMHM: INENOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMN. PU3MYECKHE M XMUMHYECKHE CBOWMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psan aktuBHOocTM MetaiuioB H. H. bekerosa.
[lony4yeHne KACIOT.

Comu. Homenkiarypa coneid. PU3NUeCKUe U XUMHUYECKUE CBOWMCTBA COJICH.
[Tonmy4yenue conen.

I'eHeTnueckas CBsI3b MEXKY KIaCCAMU HEOPTaHUUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COJEPKAHUS KUCIOPOJa B BO3AYXE, MOIyUEHHUE,
coOupaHue, pacno3HaBaHWE M U3YYCHHE CBOWCTB KHUCJIOpOjaa, HaOI0IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HUKHOBEHUS W
peKpaleHus ropeHus (Ioxapa), 03HaKOMIIEHUE C 00pa3aMu OKCHJIOB M OITUCaHHUE
UX CBOICTB, OJIy4eHHE, COOMpaHue, paclio3HaBaHUE U U3yUYE€HHUE CBOMCTB BOAOPOIa
(ropenue), B3aumoneiictBue Bojoponga c¢ okcuaoM wmeau (II)  (Bo3moxkHO
MCIIOJIh30BaHUE BUACOMATEPUAJIOB), HAOII0IeHHE 00Pa3II0B BEIIECTB KOJINYECTBOM
1 ™Momb, uCCcIenOBaHWE OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3IUYHON
PAacCTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHOW MAaCCOBOM IOJEU
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCHCTBHE BOJABI C MeETaUIaMH (HAaTpUEM U
Kaibl[ueM) (BO3MOXKHO HCIIOJb30BaHUE BHJIEOMATEPUANIOB), HUCCIEIOBAHUE
00pa3oB HEOPTaHUYECKUX BEIIECTB PA3TMUHBIX KJIIACCOB, HAOIIOICHIE U3MEHEHUS
OKpAaCKH MHJIUKAaTOPOB B PACTBOPaxX KUCJIOT U HIEN0UYEH, U3YUEHUE B3AUMOICHCTBUS



okcuaa meau (II) ¢ pacTBOpoM CEepHOM KUCIOTHI, KUCIOT C METaNIaMH, PEaKLIHii
HEWTpaIu3aluy, NOJyYEHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTajljia APYruM U3 pacTBOpa COJIM, PELIEHNE SKCIIEPUMEHTAIBHBIX 337a4 110 TEME
«BaxkHeime K1acchl HEOPTaHUYECKUX COCTUHEHUIN.

IHepuoauueckud 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBS3b.
OKHCINTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KIACCU(PUKAIIMU XUMHUUYECKUX dJIEeMEHTOB. [loHsATHEe O
Ipynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE U IIEJIOYHO3EMEIbHbIE METaJLIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(POTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[Tepnoanueckuii 3akoH. [lepuognueckas cucrema XuMHYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Koporkonepuoanas u nnmuHHonepuoaHas popmel Ilepuoanyeckoi

cucreMbl xumudeckux sneMmeHToB [l. M. Menneneesa. Ilepuoast u rpynisl.
PU3NUYECKUAN CMBICI MOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M30Tonel. DnexkTponsl. CTpoeHUE
ANEKTPOHHBIX ~ 000J0YeKk aroMoB TepBhIX 20 XUMHYECKHX  DJIEMEHTOB
Ilepuonnueckoin cucremsl JI. M. MenneneeBa. XapakKTepUCTUKA XUMHUUYECKOIO
3JIEMEHTA 110 €ro noJioxkeHuto B [lepuoguueckon cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paJnyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [lepunonnueckoro 3akona u [lepuognueckoit CUCTEMbI XUMUYECKUX
JJIEMEHTOB JJIA pa3BuUTHs Hayku W npaktuku. . V. MenzaeneeB — yd€HbIM U
IPaKJIaHVH.

Xumuyeckass cBsizb. KoBajeHTHass (mosisipHasi YW HEMOJSpHAsi) CBSA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMHUUECKHUX AIEMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIC  PEAKIIMHU.
[Tponecchbl OkucaeHUs: 1 BOCCTaHOBIICHUS. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCUIA LHUHKA C PACTBOPAMHM KHUCJIOT M IWIEJOYEH, MPOBEJICHHE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mesicnpeomemmnuie ceéasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XHMHHM B 8 Kilacce
OCYILIECTBIISIETCS 4epe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
NOHSATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.



OO1ue ecTeCTBeHHO--HAy4HbIE MOHATHUS: HAYYHBINA (DaKT, THIIOTE3a, TEOPHS,
3aKOH, aHaJMW3, CHUHTE3, KIacCUPUKalus, T[EepUOAUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHUE, MOJICIIb, SBJICHHE.

®duszrka: MmaTepus, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TEJIO, 00BEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, (U3WYCCKHE BEIUYUHBI, CIUHUIIBI
M3MEPEHUS, KOCMOC, TIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: hotocuntes, npixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TTOPOBI, TIOJIC3HBIC
HCKOIaeMbI€, TOIIIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemrecTBo U XUMHYecKasi peaKkuus

[lepuonuueckuii 3akoH. [leproanueckas cucreMa XUMAYECKUX 3J1eMEHTOB /Jl.
N. MengeneeBa. CTpoeHuE atoMoOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHU CBOMCTB
XUMUYCCKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATHS, KATBIUI U UX COCTUHCHUM
B COOTBETCTBHH C TIOJIOKEHHUEM »JJIeMEHTOB B llepmommdeckoit cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbl XUMHUYECKOW CBA3U. THUIBI KPUCTATUIMYECKHUX
pEemETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THMA KPUCTALTUYECKON PEETKU U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukaims m HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYCCKHEC
CBOMCTBa BEIICCTB, OTHOCSAIIMXCS K Pa3IUYHBIM KjaccaM HEOPTaHUYECKUX
COCIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYECKUX Peakivii MO pa3InyHbIM PU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3 dexTy, mo
M3MECHEHUIO CTETICHEH OKHCIICHHSI XUMUYCCKUX 3JIEMEHTOB, MO0 OOpPaTUMOCTH, TIO
Y4acTHIO KaTajlu3aTopa). JK30- U IHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHCHHSI.

[TonsiTue O CKOPOCTHM XUMHUYECKOW peakmnuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTreHHBIX
peakuusx. [lonsatue o karanuse. [loHsTHE 0 XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIUSIONINEC Ha CKOPOCTh XHMHUYECKOW PEaKIMH W IIO0JO0KEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIC  PEAKIMKM,  DJICKTPOHHBIN  OajaHC
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBienue ypaBHEHUN

OKHUCIIUTCIbHO--BOCCTAaHOBHUTCIIBHBIX pCaKHI/Iﬁ C HCIIOJIB30BaHHEM  MCTOOa
QJICKTPOHHOTO Oajanca.



Teopus 3MEKTPONIUTHYECKON TUCCOUMALNN. DIEKTPOIHUTHI U HEIJEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMALMNA BEUIECTB C PA3TUYHBIMU BHIAMHU
XUMHU4ecKkoil cBsizu. CteneHp auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa,
NOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOICTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHHUIN 00 3JIEKTPOIUTUYECKON JUCCOLIMALINH.
KauecTBeHHbIe peakiuy Ha HOHBL. [loHATHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOZEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHHUYECKUX
BEILIECTB — METAJIOB W HEMeTaioB (rpadura W amMasa), CIOKHBIX BEIECTB
(XJopuaa HaTpus), KCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peakluu OT
BO3JICUCTBHS  pPa3IUYHBIX  (DaKTOPOB, HCCIEAOBAHUE DIEKTPONPOBOJHOCTH
pPacTBOPOB BEUIECTB, MpoIiecca JUCCOLMALIMH KUCIIOT, HIEI0Y€eil U coieil (BO3MOKHO
UCIIOJb30BaHUE BUAECO MATEPHUATIOB), IMPOBEJIECHUE OIBITOB, WIUIIOCTPUPYIOLINX
OpU3HAKK TPOTEKAaHUS peakuuid HOHHOro oOMeHa (0Opa3oBaHHME OCAJKa,
BBIJICJICHHE Ta3a, O0pa3oBaHUE BOJIbI), OMNbBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEeHHEe, PEeaKUuu pPa3IoKEHUs,
COCIMHEHHMsI), PpACIIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB €  [OMOUIBIO
KAueCTBEHHBIX PEAKLIUNA HA UOHBI, PEIICHUE DKCIIEPUMEHTAIBHbIX 3a/1a4.

HeMmeTayuibl 1 HX COeAUHEHHUS

OOmiasi xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3MYECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA HAa MPUMEpE XJIopa (B3aUMOIEeHCTBHE
C MeTajylaMH, HEeMeTaulaMu, uienodamu). XiopoBoaopor. CoisiHas KHCIOTA,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpUMEHeHue. JlelicTBue Xxyopa |
XJIOPOBOJIOPOJa HA OPTAaHU3M YeJIOBeKa. BaxkHenIIne XITOPUIAbI U UX HAXOXKJICHUE B
IIPUPOLE.

O6mast xapakrepuctuka daeMeHTOB VIA-rpymmbl. OcCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe CTeNeHU okucieHus. CtpoeHue u (u3HUecKUe CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAUPUKALNN KUCIOPOAA
U cepbl. XUMUYECKUEe CBOMCTBa cepbl. CepoBOaOpOa, CTpoeHue, (hU3HUecKue U
XUMHYECKue cBOMCTBA. OKCUABI CEpbl KAK MPEIACTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kucnoTa, puzndeckue 1 XMuMUYECKHe CBOMCTBA (001IMe KaK MPeACTaBUTENS
KJlacca KHUCIOT U crenudpudeckue). XUMHUUYECKHE PEaKIUH, JIeKaIlue B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOJMy4YeHus CepHOW Kuciotel. [IpuMeHenue cepHoi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAUECTBEHHAs peakuus Ha Cyiab(haT-uoH.
Haxoxnenue cepbl u €€ COCOUHEHUM B NPUPOAEC. XUMHUUECKOE 3arpsA3HEHUE
OKpYXalolllel Cpe/bl COCIMHEHUSIMU Cepbl (KUCIOTHBIE OXIU, 3arpsi3HEHUE
BO3/yXa M BOJOEMOB), CIIOCOOBI €r0 MPETOTBPALICHHUS.



OOmast xapakTepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHSA. A30T, pacnpOCTpaHEHHE B MPHUPOJIE,
¢uznueckue u xumMuyeckue cBoiicrea. KpyroBopot azora B npupozae. AMMHAK, €TO
(pu3nyeckue U XMMUUYECKHUE CBOMCTBA, OJyYeHUe U npuMeHenue. Conu aMMOHUS,
uX pU3NYECKUE U XMMHUECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasi KUCIOTa, €€ MOJydeHUe, (PU3UYECKUEe U XUMUYECKUE
cBOMcTBa (0OlIME KaK TNPEACTaBUTENs Kiacca KHUCIOT U CHeUu(UYECKHe).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMUSI B KAUECTBE MUHEPATIbHBIX Y100pEHUH.
XHUMHUYECKOE 3arpsI3HEHNE OKPYKAOIIEH Cpesibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKAHW, 3arpsA3HEHHE BO37yxa, MOuYBBl U BomoéMmoB). docdop, amioTpomHbie
Moaudukanuu gocdopa, pusnueckue u xumuueckue cporictea. Okcun gocdopa
(V) u dochopnas kucnora, puznueckne U XUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnons3oBanue pochaTtoB B KauecTBE MUHEPATBHBIX YAOOPEHUH.

OO6mast xapakrepuctuka 31aemMeHToB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTEIIEHU OKUCIICHUA. Y TJIEpO/l, aJUIOTPOIHbIE MOAU(PUKALIH,
pacnpocTpaHeHUe B MpUpoJe, PU3NUECKHE U XUMHUUECKHE CBOMCTBA. AcopOuus.
Kpyrosopor yrinepoma B mnpupoge. Okcuipl yriaepona, HX (QU3NYECKHE H
XUMUYECKUE CBOMCTBA, [JEWCTBHE HAa JKUBBIE OPraHU3Mbl, [OJYyYEHUE U
IPUMEHEHHE. DKOJIOTUYeCKUe NpoOiieMbl, CBs3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUINO0TE3a TJIOOAIBHOTO MOTEIJICHUS KJIMMAaTa, MapHUKOBBIA 3(dekt. YronbHas
KUCJIOTa U e€ coyd, UX (PU3NYECKHMEe M XUMHUYECKHE CBOMCTBA, MOJyuY€HUE U
npumeHeHue. KadecTBeHHass peakuusi Ha KapOoHaT-uMOHBL. Vcmonb3oBaHMe
KapOOHATOB B OBITY, MEULIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[TepBoHayanbHbIe TOHATHS 00 OPraHMYECKUX BEUIECTBaX KakK O COEIMHEHUSIX
yriepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yroyb, HPUPOAHBIN ra3, HeTh),
MPOJYKThl UX mepepaboTku (OEH3MH), UX pOJIb B OBITY M MPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMONIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, O€JIKaxX, yriieBoJax — U ux
poJii B OKM3HM 4eJOBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTAaHUYECKUX COCITMHCHUU.

KpemHunii, ero d¢usnueckue W XUMHYECKHE CBONCTBA, TOJyYCHHE U
npumeHeHue. CoenMHeHHs KpeMHUs B pupoae. O01ue npeacTaBieHus: 00 OKCUIEe
kpemaus (IV) u kpemuueBoit kucinore. CUIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBILUIEHHOCTU. Ba)kHeHMe CTpOUTENbHBIE MaTepualbl: KEPAMHKA, CTEKIIO,
IIeMEeHT, OeToH, xene300eToH. IIpoOmembl  0G€301MaCHOTO  HMCMOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3ll0B HEOPIaHWYECKUX BELIECTB, CBOMCTB COJIIHON KHMCIIOTHI,
[POBEJICHNE KaU€CTBEHHBIX PEAaKIMI Ha XJIOPUA-UOHBI U HAOJIIOEHUE TPU3HAKOB



UX TPOTEKaHUs, OMBITHI, OTpaXKarolue (PU3NYECKUEe U XHUMUYECKHUE CBOMCTBA
TraJIOTeHOB U WX COCJAMHEHHM (BO3MOXHO HCIOJIb30BAHME BHUIECOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMH XJIOPHUIOB (TaJOT€HUI0B), 03HAKOMIIEHUE ¢ 00pa3iiamMu
ceppl M €€ COeIUHEHUAMH (BO3MOXHO HCIIOJIb30BAHUE BUIECOMATEPUAIIOB),
HaOII0eHUE IpoLecca O0yTIIMBaHuA caxapa MoJ JAeMCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOM KHUCIIOThI, U3yYEHNE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI,
IPOBE/ICHUE KaueCTBEHHOM peakIuy Ha Cylb(aT-uoH U HAOII0JACHUE MTPU3HaKa e€
pPOTEKaHMs, O3HAKOMJICHHE ¢ (pU3MdYecKMMH CBOMCTBaMU a3zoTa, ¢ochopa u ux
COETMHEHHM (BO3MOKHO HMCIIOJIb30BAHUE BHUCOMATEPHATIOB), 00pa3aMu a30THBIX
u (GocPopHBIX YAOOpEeHMIA, OTyUYeHUE, COONpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOWCTB aMMHaKa, IPOBEIAEHHUE KA4ECTBEHHBIX pPEAKIMM HAa HOH aMMOHMS H
dochaT-uoOH W U3yuyeHHWE TPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCIOTBI C MEIbI0 (BO3MOXHO HCIIOJIb30BaHHUE
BHUJIEOMATEPHAIIOB), HU3YYEHUE MOJENEed KPHUCTAUIMYECKUX PpEIIETOK anMasa,
rpaduta, (QyuiepeHa, O3HAKOMJICHHE C IIPOILIECCOM aJcopOIMU PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOMCTBOM IIPOTHUBOra3a, IOJIyYCHHUE,
coOupaHue, pacro3HaBaHUE M U3YyUYE€HHUE CBOWCTB YIJIEKHUCIIOTO Ta3a, IMPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
MIPOTEKAHUS, O3HAKOMIICHHE C MPOAYKIHMEN CHJIMKATHOM NPOMBIIUIEHHOCTH,
pELIEHNE JKCIIEPUMEHTANBHBIX 3a7a4 MO Teme «BaKHEHIIME HEMETAJUIbl U UX
COCIMHEHUS.

MeTaJiibl 4 UX COCAUHEHUS

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHus B llepumommueckon cucreme xumuyeckux siemeHtoB [, W.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. MeTtamimdeckasl CBs3b U
METAIMYECKass  KPUCTAJUIMYECKass  PEmETKAa.  DIEKTPOXMMHYECKUUA  Psif
HanpsoKeHU MeTalioB. @U3MYECKUEe U XUMHUYECKHUE CBOMCTBa MeTauioB. OOmiue
CHocoObl TMoixydeHuss MeTamioB. IloHsATHE O KOpPpO3MHM METAJIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT Koppo3un. CIuiaBsl (CTajb, YyTyH, JIOPATIOMUHUN, OPOH3a)
Y UX MPUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ienounbple MeTauibl: MOJNOXKEHHE B llepronnueckoil cucTeMe XMMHUYECKUX
aneMmeHToB . 1. MenzaeneeBa, CTpoOeHHME UX aTOMOB, HaXOXKJIEHUE B IIPUPOJIE.
duznvecKkrue U XMMUYECKHUEe CBOMCTBA (Ha mpuMepe HaTpus U kaiaus). OKCUIbI U
TUAPOKCUBI HATPpUs U Kanus. [ [puMeHeHre meI0uHbIX METAJIJIOB U X COEAMHEHUH.

[Ilenouyno3eMenbHbIE METAUIBI MAarHMd W KaJdbLUWM: TIOJOXKEHUE B
[Tepunoanueckon cucreMe xumuueckux 3eMeHToB /. . Meneneesa, cTpoeHUE X
aTOMOB, HaXOXKJI€HUE B Ipupoe. PU3nyeckre 1 XUMUYECKUE CBOMCTBA MarHus U



Kanblus. BaxkHeilmme coeuHeHus Kaablus (OKCH, THAPOKCHU, COJH). XKECTKOCTh
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUSI.

AmomMuHMN: TosioxkeHue B [leproauyeckoi cucTeMe XUMUUECKUX JIEMEHTOB
JI. 1. Menneneesa, CTpoeHHME aToMa, HaxOKIECHHME B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIIA
AIFOMUHUS.

Keneszo: nonoxenue B Ilepuoanueckoi cucteMe XUMHUECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOoeHHME aToma, HaxXOXKICHHE B npupone. Pu3ndecKue Hu
XHUMHYCCKHE CBOMCTBA jxese3a. OKCHIbI, THAPOKCHIBI U coiu xxenesa (I1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METaUIOB W CIUIaBOB, WX (U3HUUECKUMU
CBOMCTBAMHU, U3YYCHHE  PE3YJbTaTOB  KOPPO3UM  METALUIOB  (BO3MOXKHO
WCTIOJIb30BaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJACHCTBUS OKCHAQ
Kallbllud W HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUATIOB),
MICCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IpOLIECCa TOPEHUS XKeJle3a B KUCIIOPOJIe
(BOBMOKHO  WCIOJIb30BAHME  BHUJACOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBECHHBIX PEAKIIU Ha HOHBI: MATHHSI, KAJIbIIHs, ATFOMUHHS, ITUHKA, xkee3a (I1)
u xenesa (III), menu (II), HaGmromeHHMEe W omHMCaHUE MPOIECCOB OKpAIIMBAHUS
IUTAMEHU HWOHAMHM HATpHsl, Kajdus W Kaublus (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUAJIOB), UCClIeJ0BaHUE aM(DOTEPHBIX CBOMCTB T'UIPOKCH 1A ATFOMUHUS U
TUJIPOKCHUAA IIMHKA, PEIICHUE KCIEPUMEHTANIBHBIX 33/a4 Mo TeMe «Baxueiimme
METaJUIbl U KX COCTUHEHUS».

XuMus 4 OKpY:Kawluas cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW >KM3HU 4YeJIOBeKa. be3omacHoe
HCTIOJL30BaHKE BEIIECTB M XMMHYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpYyXKarolieh cpenbl (mpenenbHas AOMyCTUMAast
KOHIIeHTpanus BeulecTs, aaiee — [1JIK). Poib xuMuu B pelieHUN 3KOI0THUYECKUX
mpooIIeM.

Xumuueckuii IKcnepumenm:

H3yyeHue oOpasIloB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
Marepuabl).

Mexcnpeomemmunie céazu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.



OO1ue ecTecTBEHHO-HAyYHbIE MOHSTHS: HAay4YHBIA (pakT, THIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KilacCUpUKalMs, NEPUOJUYHOCTh, HAOJIOJECHUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeNb, SBJICHHE, MAPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHAIIBI.

®duszrka: MaTepus, aToM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIIbI,
PaAMOAKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUIN 3aps, IIPOBOTHUKH,
MOJIyIPOBOJIHUKH,  JTUAJIEKTPUKUA, (OTOIIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSTHUE BEILIECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KPUCTAIIINYECKAs
peméTKa, CIuiaBbl, (PU3MYECKHE BEIUYUHBI, €IUHUIBI U3MEPEHHS, KOCMHUYECKOe
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHBIC
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE IOPO/IbI, TTOJE3HBIC
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
0o0pa3oBaHMsl JOCTUTalOTCS B XO0/A€ OOy4eHUS XHUMHH B €JUHCTBE Y4YE€OHOU u
BOCIIUTATEIbHON JCATEIBHOCTA B COOTBETCTBUM C TPAJAULIIMOHHBIMU POCCUMCKAMHU
COLIMOKYJIBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU LEHHOCTSMH, NPHUHITBIMHA B
oOllecTBe MpaBUJIaMUM M HOpPMaMu IIOBEIEHUS U CIOCOOCTBYIOT IpOIEccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIMYHOCTHBIE ~ pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHW W
pacIIMpEeHne OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCTIUTAHMS:

LIECHHOCTHOI'O OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
M HAYYHOMY HACIIEIWIO, NTOHUMAaHMS 3HAYEHUS XHMHUYECKOW HAYKHM B JKU3HHU
COBPEMEHHOro OOIIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(pOpManuen o
NEPENOBBIX JOCTHKEHHMSAX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIECHUN B KOJUJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATEeIbCKOM, TBOPYECKOW WM APYrMX  BUOAX
NEeSATEIbHOCTH, TOTOBHOCTUM K pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpPH
BBINIOJIHEHUN Y4€OHBIX, MO3HABAaTEIbHBIX 3a/1ad, BBIINOJHEHUH XWMHUYECKHX
HKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX IMPOEKTOB, CTPEMJICHHUS K B3aUMONOHUMAaHUIO
Y B3aMOITOMOLIH B MPOIIECcCe 3TOM yueOHOM! 1eATeNbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE TOBEIEHME M TMOCTYIIKM CBOMX TOBAapUIIEH C ITO3UIMM HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIEACTBUI OCTYTIKOB;

3) IEHHOCTH HAYYHOT0 NMO3HAHMSA:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOLINE
OCHOBY JUIsl IOHUMAaHMsI CYIIHOCTH HAyYHOW KAapTHUHBI MHUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOJBI, B3aMMOCBS3SIX YEIOBEKA C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MTO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUU, HEOOXOJUMBIC IJII OOBSICHEHHS HaOJI0JIaeMbIX IMPOIECCOB U SIBJICHUM,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJNbTYpbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEPATYPOH, MOCTYMHBIMH TEXHHYECKUMHU CpPEICTBAaMH HWH(OPMAIIMOHHBIX
TEXHOJIOTHUH;

uHTepeC K OOyYEHHI0O W TO3HAHMIO, JIOO0O03HATENHHOCTb, TOTOBHOCTH H
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM M  HUCCIEN0BATEIbCKON
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHS OOy4YeHUS B
JlaJbHEHIIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 >KU3HU, OCO3HAHHE IOCIEICTBUN U
HETIPUSATHE BPEIHBIX MPUBBIYEK (YITOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KYpeHHUSI),
HEOOXOJIUMOCTH  COOMIONICHUS] MpaBui O€30MacHOCTU TMpU  OOpAICHUH C
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHHUSI:

WHTEpEC K MPaKTUYECKOMY M3yUEHUIO TTpodeccuil u Tpyia pa3InyHOro poja,
yBaKEHUE K TPYAY U pe3ysibTaTaM TPYI0BOM JI€SITEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsI  TPEIMETHBIX  3HAaHWUM 1O  XUMHH, OCO3HAHHBIM  BBIOOD
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOJOKEHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCHemHoN MpodhecCuOHATBLHON AESTEIPHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTH aJalTHPOBATHCS B MPOGheCCUOHATBHOM CPEJIE;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTUYECKH 11€J1eCO00pa3HOE OTHOIICHHUE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O6e3zomacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIECHUE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
mpaBujI 0€30MaCHOTO MOBEIEHUS MPU PaboTe ¢ BEUIECTBAMHU, a TAK)KE B CUTyalUsX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIydaeMble TPU M3YYCHHH XUMHH, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOIHON CPEIOr, ISl TOBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIbTYpPhI, OCO3HAHHUS TJIOOQIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M MyTeW HUX PEIICHHS TOCPEICTBOM METOJIOB XUMUU,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTampeaMeTHBIX pe3yJIbTaTOB BBIACIAIOT 3HAYUMBIC IS
(dbopMHpOBaHNS MHUPOBO33PCHUS OOIICHAYIHBIC TTOHATHUS (3aKOH, TCOPHS, IPHHIIHII,
runoresa, (Qakr, CUCTEeMa, NPOLEcC, OKCIEPUMEHT U JPYroe.), KOTOphIe
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeAMETax W IMO3BOJSIOT Ha
OCHOBE 3HAHWM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O IEIOCTHOMN



HAay4YHOU KapTHHE MUPA, U YHUBEPCAIbHbIE YUeOHbIC ACHCTBUSA (TI03HABATEILHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), KOTOpble oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJITAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI HCTOJIB30BaTh NPHUEMBI JIOTHYECKOTO MBIIIUICHUS TIPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATh MX XapaKTEepPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BATh
MOHSTHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3W MEXIy OOBEKTaMH H3YUCHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, ACTYKTHBHBIC, TIO AHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHITh B TMPOIECCe IO3HAHUS TOHATUS (TIPEIMETHBIE W
MeTaIpeAMETHBIC), CHMBOJMYECKUAEC (3HAKOBBIE) MOJICIIH, HCIIOIh3YEMbIC B XUMHH,
MpeoOpa30BEIBATH MTUPOKO MPUMEHSIEMBIE B XUMHH MOJICTBHBIC MTPEACTABICHUSI —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU PelICHUU y4eOHO-TI03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJENBHBIX MPEICTABICHUN BBISBIATH U XapPAKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU M3y4aeMbIX 00OBEKTOB — XUMHUECKHX BEIIECTB U XUMUUYECKHUX PEaKITUH,
BBISBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
IPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SIBICHUSIX.

ba3oBble ucciieoBarebCKie 1eHCTBUSL:

YMEHHUE HCIIOJIh30BaTh IOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MMO3HAHMUS, & TAK)KE B KA4€CTBE OCHOBBI JIJIs1 (JOPMHUPOBAHUS THIIOTE3BI 110 TIPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

MPUOOPETEHUE OIBITA IO TUTAHUPOBAHWIO, OPTaHWU3ANMH W IPOBEICHHIO
VYCHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONI0AaTh 3a XOJIOM IMpoIlecca,
CaMOCTOSITEJIFHO MPOTHO3UPOBATH €0 PE3yibTar, (OpMYIUPOBATh 000OIICHHS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICOBAHUSA, COCTABIISITh OTYET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH WH(OOpPMAIUIO
Pa3IUYHBIX BUIOB U (HOPM TPEICTABICHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4yHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJEP)KaHUs, CIPAaBOYHBIC
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI M 3allPOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIUMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJla4 ONpPEAeNIEHHOTO THUIa, MPUOOPETEHUE OMbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOIb30BAHMS PA3IMYHBIX MIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY TIpecTaBiIeHUS HHPOPMAIIUU U
WUTIOCTPUPOBATh peIlIaeMble 3aJayl HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

YMEHUE UCIOJIb30BaTh U AaHAJIM3UpOBaTh B IIpolecce Yy4yeOHOW U
UCCJIeIOBATENBCKON JEATENBHOCTH MH(POPMAILMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOIIEH NPUPOTHON
CpeJlbl.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE yYeOHbIe 1elCTBHUA:

YMEHHMSI 3a/1aBaTh BOMPOCHI (B XOJI€ AUaora u (WiK) AUCKYCCUH) MO CYILIECTBY
oOcyxnaeMoll Tembl, (OPMYJIUPOBATH CBOU NPEIIOKEHHUS OTHOCUTEIBHO
BBITNOJIHEHUS [TPEIJIOKEHHON 3a/1a4H;

YMEHHSI ~ TPEACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl  TO3HABATEIBbHOM
JACSITENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [elaTh IMPE3CHTAIUI0
PE3yJIbTaTOB BBIMOJHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOPHOrO OIbITa,
nabopaTopHOM pabOTHI MO MUCCIEIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIBHOMN U UCCIIEIOBATENLCKOM AESITETFHOCTH MPH PEIICHUH BO3HUKAOIITNX
npobjieM Ha OCHOBE YyuéTra OOIIMX HWHTEPECOB U COTJACOBAHMS MO3UIUN
(o6cyxaeHus, 0OMeH MHEHUSIMH, «MO3TOBBIE IITYPMBbI», KOOPIMHAIMS COBMECTHBIX
JIEUCTBUM, OTIPEICIICHNE KPUTEPHUEB MO OIICHKE KaYeCTBA BBIMIOJHEHHON pabOThI U
TIpyTHE).

PerysiTuBHBIe YyHUBepcaIbHbIe YUueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEACNATh LEIH AeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeSITeILHOCTD, BRIOMpATh Hanbonee d(PPeKTUBHBIC CITOCOOBI pelieHUsl y4eOHbIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSITEIbHO COCTaBIATh MM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM  JEHUCTBUUM NPU BBINOJHEHUN 33JaHUN C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHWK 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX U PEaKIUsX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3ysibTaTa 3asBJICHHOW 1€/, yMEHHE
MCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUU 3aJaHUA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOEHHUIO 00s3aTENbHOIO
COJIep’KaHusl, YCTAaHOBJIEHHOTO JaHHOW (eaepanbHOH pabouelt Mmporpammon,
BBIICIISIIOT: OCBOEHHBIE OOYYAlOIIMMHCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOObI



NeUCTBUM, crnenupudecKkue I TpeAMETHOW o0nacTu  «XuMHs», BUIBI
NEATEIBHOCTH 10  MOJYYEHHI0 HOBOIO  3HAHMUS, €ro  HHTEPIPETALNH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K xoniy oOydenus B 8 Kiacce npeMeTHbIC pe3yIbTaThl HA 0A30BOM ypOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XUMHUYECKUX IOHSTUW: aTOM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTb, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIICHBb
OKHCIICHUS, XUMHUYECKasl peakuus, Kiaccupukaius peakiui: peaxiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKINH, TeIUIOBON 3P deKT peakiuu,
SAJIpO aToMa, JICKTPOHHBIN CJION aToOMa, aTOMHas OpOUTalIb, palnyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJIsIpHAsi KOBAJEHTHAs CBA3b, HOHHAS
CBS3b, WOH, KAaTHOH, AaHWOH, pPAaCcTBOpP, MaccoBas JOJi1 BEIIECTBa
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX TOHSATUUA U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHMUSIX,
CTENEHb  OKUCIEHUS  DJIEMEHTOB B  OWHApHBIX  COEIWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEIUHEHHI IO
dbopmynaMm, BHUJ XUMHUYECKOM CBs3UM (KOBAJICHTHasT W HWOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici [lepuomnueckoro 3akona [I. M. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXpPAHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TaONMuHy0 ¢Gopmy Ilepuoandeckoi
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh [MOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBINIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPHhICE HMEIOTCS B
tabnuue «llepuoauueckass cucrema XxXumuueckux osnemeHtoB J[. W.
MeHnneneeBay C YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCIIO JIEKTPOHOB U
pacrpejiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (10 YMCIy M COCTaBy YYacTBYIOUIMX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOIO 3JEMEHTa IO (QOopMylie COEIUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOMN pEaKInH;

IIPUMEHATH OCHOBHBIE OIEPALIN MBICIIUTEIILHOM JESITEIBHOCTU — aHAJIN3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEeMaTU3alUI0, KIacCUu(UKAIHIO,
BBISIBJICHUE MPUYMHHO--CJIEACTBEHHBIX CBSA3€H — JJIsl M3yYEHHsI CBOMCTB
BEIIECTB M XHMMHMYECKUX PpEAKUUH, ECTECTBEHHO-HAyYHBIE METOMBI
NO3HaHUsI — HaAOJOJEHUE, U3MEpPEHHE, MOJEIIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIeI0BATh MPAaBHUJIaM MOJIb30BaHU XUMUYECKOH MOCY 10 U J1abOpaTOpPHBIM
o0opyZoBaHMEM, a TakXKe IMpaBuUjaM oOOpalleHusi C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKUMSMHM 110 BBINOJHEHHIO J1TADOPAaTOPHBIX
XMMHUYECKUX OMBITOB I10 MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpPEAEIEHHON
MacCOBOM JIOJIEM PacCTBOPEHHOIO BEWIECTBA, IUIAHUPOBATh M NPOBOJUTH
XUMHUYECKUE IKCIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MOMOIIBI0 UHAUKATOPOB (JIakMyc, peHoa(pTaIenH, METUIIOPAHXK

U Jpyrue).

K xoH1y oOydenus B 9 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX TMOHATHN: XUMWUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, AaHWUOH, IMPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIGHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasi PEaKIvs, XUMUYECKasi CBsI3b, TETUIOBOM d(deKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  BJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAs JIUCCOLMAIUS, PEaKIUd HOHHOTO
oOMEHa, KaTajim3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE W



HeoOpaTHMble pEeaKlUd, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKHCIICHUE U BOCCTAHOBIICHUE, AJTIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBSI3b (xoBajieHTHas, MOHHAas,
MeTaJuInyecKas ), KpuCTalInyecKkas pemérka, Koppo3us METAIUIOB, CIUJIaBhI,
CKOPOCTh XMMHUYECKOM PEAKUUHU, NPENEIbHO JONyCTHMas KOHUEHTpalus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHA U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHKY [UJISl COCTaBieHUS (HOpMyI
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

OIPEIENATh BaJIECHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pPa3JIMYHOrO COCTaBa, NPHUHAMJIEKHOCTb BEHIECTB K
ONpeAenéHHOMY KJIacCy COEIMHEHHA 1o (opmysiaM, BUA XUMUYECKOU
CB3M (KOBaJCHTHAs, MOHHAs, METAJUIMYeCKas) B HEOPraHUYECKUX
COEIMHEHMSIX, 3aps]l MOHA 10 XMMHYECKON QopMmysie, XapakTep Cpenbl B
BOJHBIX PaCTBOPAaxX HEOPraHWYECKHUX COECAMHEHUM, THI KPUCTALIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbichn llepuogmueckoro 3akona J[. WM. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBaTh U XapaKTEpPU30BaTh
Tabnununyo Gopmy Ileproanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh MNOHATHUS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», mansie W OOJbIIME TMEPHUOJbI, COOTHOCUTH
0003HayYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TaOJINIIE, C YHUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMMYECKHX AJIEMEHTOB (COCTaB U
3apsiA  sAapa, o0llee YuCiIo DSJIEKTPOHOB U paclpeniesieHHe HuX 10
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB U MX COCIUHEHUN B MpejAesiax MajblX MEpUOJOB U
IJIABHBIX TOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BELIECTBA,
XUMHUYECKHE peakuuy (0 YUCIy M COCTaBy YYacTBYIOUIMX B pEaKLUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEIU(PUUECKHE XUMHYECKHE
CBOMCTBAa NPOCTBIX MW CJOXHBIX BELIECTB, MOATBEPXKIAs ONHCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCJIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMEHa, ypaBHEHUS pEaKIHi, TMOATBEPKIAIINX CYyIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PEeaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBpPALICHUN B Pa3TUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa Mo (QopMyJe COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKinu;

COOJTIOIaTh MIPaBHJIA TTOJIB30BAHUS XUMUYECKOM MOCYI01 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TakXe IMpaBwia oOpalleHUus C BeEIIeCTBaMH B
COOTBETCTBHUM C HMHCTPYKIHSIMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MIPOBOJIUTH PEAKITUH, TIOITBEPIKTAFOIINE KAYECTBEHHBIM COCTaB Pa3IMIHbIX
BCIIIECTB: PACIIO3HABATHh OIBITHBIM IYyTEM XJIOPHA-, OPOMHI-, HOIUI-,
kapOonat-, Qocdar-, cunukar-, cyinbdar-, TUIPOKCUA-UOHBI, KATUOHBI
aMMOHHUSI YU HMOHBI W3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlUH MBICITUTEIILHOMN JACSITCIIBHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CHCTEMAaTU3AIINIO, BHISBICHUE TPUYHMHHO-
CJICJICTBEHHBIX CBSI3€U — JJISI U3YYCHHUS] CBOMCTB BEIIECTB U XUMUUYECKHUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJAbl TIO3HAHUS — HaAOJIOACHHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB u JJIeKTPOHHBbIE (HU(pPOBHIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTsbI padoThbI
Pa3nen 1. [lepBonauajibHble XUMHYECKHE MIOHATHUS
XuMmus — BaxkHas 001aCcTh
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [JOK
' MPAKTUYECKOU JIEeATETbHOCTH https://m.edsoo.ru/7f41837c
YeJoBeKa
12 BemecTBa 1 xumMmnueckue 15 1 bu6mmotexka [IOK
' peakIuu https://m.edso00.ru/7f41837¢
Hroro o pazneny 20
Paznen 2. BaxkHelilnue npeacTaBuTe 1M HEOPraHUYeCKUX BelllecTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka [IOK
' 00 oKcuIax https://m.eds00.ru/7f41837c
99 Bonopoa.Ilondrue o kucinorax 8 1 bubmmoreka [IOK
' M COJIAX https://m.edso0.ru/7f41837¢c
93 Boga. PactBopsr. [Tonsitue 00 5 1 1 bubnunoreka LIOK
' OCHOBaHHSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChI but6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. llepuonnyeckuii 3axon u llepuonnyeckas cucrema xumuuyeckux 31eMmeHToB JI. U. MenaeneeBa. CTpoeHne aToMoB.
Xumuyeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU



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
[Tepuonnueckas cuctema

bubnnorexa [JOK

31 XHMHHECKHX S1IEMEHTOB /1. 1. ! https://m.edso0.ru/7f41837¢c
Mennene-eBa. CtpoeHue
aroMa
XuMHUYECKAS CBS3b.
3.2 OKHUCIUTENBHO- 8 bubmorexa LOK
' https://m.edso0.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKIIUU
bubnuoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3/1eJioB U TeM uugpoBbie
Ne o/m P Konrtpoabnbie | IlpakTudeckue (wicpp )
NMPOrpamMMbI Bcero o0pa3zoBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XUMHYECKHE peaKIIUU
11 [ToBTOpeHwue U yriaydieHne 3HaHu| 5 1 bu6mmoteka LIOK
' OCHOBHBIX Pa3JIeNoB Kypca 8 kinacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [IOK
' peakuii https://m.edso0.ru/7f41a636
13 DIEKTPOTUTHIECKAS TUCCOIUAIINS. 8 1 1 bubnnorexa [IOK
' XUMHUYECKUE PeakilMu B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/ibl M X COeTUHEHUS
OO11ast XapaKTepHCTUKA XUMUYECKHX bubnnorexa [IOK
2.1 4 1
anemeHToB VIIA-rpymibl. ["amoreHnst https://m.edsoo.ru/7f41a636
OO0mmas xapakTepuCcTUKa XUMHYECKHIX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 bubmmorexa LIOK
' pyTHaL. L¢P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCcTUKa XUMHYECKIX
2.3 35eMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYTHEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCcTUKa XUMHYECKIX
2.4 sanemeHToB [VA-Tpynnel. Yriepon u 8 1 2 bubmmorexa LIOK
' . Py ' po https://m.edso0.ru/7f41a636
KPEMHUI U UX COCANHEHUS
Wroro no pazneny 25



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

Pasznea 3. Merajiibl 4 UX COeIUHEHUSA

. bu6mmoteka [IOK
31 Obmue CBOACTBA METAILIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoteka [IOK
3.2 Baxxneiinine MeTaibl 1 UX COEIUHEHUS 16 httos://m.edsoo.ru/ 7412636
Hroro no pazneny 20
Pa3nen 4. Xumus U oKpy:Kawias cpeaa
4.1 BemecrBa u MaTepuaibl B :KU3HU YEIIOBEKA 3 bubmmorexa [IOK
' B P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOC Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KonunyecTBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | I[lpakTHueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTeibHbIE
padoThbI padoThbI
pecypchbl
1 [Ipeamer xumun. Posb xumuu B 1 bubnuoreka [LIOK
JKU3HM 4YeloBeka. Tena 1 BeniecTsa https://m.edsoo.ru/ff0d210c
5 [TonsiTe 0 MeTOAaX MO3HAHUS B 1 bubnnorexa [JOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabora Ne 1 «IIpaBuina
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnnoreka [IOK
oOparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIoBaHEM»
YucTele BenecTBa u cMecu. CrtocoObl bu6mmoteka I1IOK
4 . 1
paszzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [IOK
«rasact . PHMED https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOU COJIM)»
but6mmoreka [JOK
6 A 1
TOMBL I MOTICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKHe AIIEMEHTHI. 3HaK! 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTslie u cliokHBIE BELIECTBA 1 bubmmorexa LIOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHUE 1 bubmmorexa [IOK

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 OCTOSHCTBA COCTaBa BC€HICCTB.

bu6mmoreka [IOK

10 X .B
MMIeCKas opuysia. BanenTHOCTS https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
OTHOcCuTENbHAs aTOMHAs Macca. bubmmoreka [JOK
11
OTtHocuTenbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHUYECKOT0 bubmuoreka [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 Konunuectso BeniectBa. MoJib. bubnuoreka [IOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
14 Ou3nYecKue U XUMHUYECKUE SIBICHHUS. bubnmoreka [JOK
XuMH4YECcKask peaKLus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS IPOTEKAHUS bubmmoreka [JOK
15 .
XUMUYECKHUX PeaKLni https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUSI MACChI BEIIECTB. bubmuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenus KoauyecTBa, MacChl
17 BEILECTBA 110 YPAaBHEHUSIM bubmorexa HOK
H P . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHIA
Knaccudukanus XuMuaeckux
18 €aK I/Ig (coeH WHEHUS, Pa3JI0KEeHUs bubmmorexa [IOK
peaxt g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIONENCT 0606yq eHUE U bubmiorexa LIOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHU T
20 Kontponbnas padota Nel o teme bubmuorexa [LIOK

«Bemecma U XUMHUYCCKUEC pCaKIIUN»

https://m.edsoo.ru/ff0d4290



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
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Bo3ayx — cmech razon. CocrtaB

21 Bo3yxa. Kucimopos — snemMeHT u bubmmorexa [IOK
AYXa. poA https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
Du3nYecKue U XMMUYECKUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [IOK
oz 1 ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcugax
CrniocoOslI MosTydeHus: KUCIopoia B
23 nabopaTopuu fn OMLILHJIeHI;OI([:TI/I bubmmorexa LIOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHenne kucnopoaa
TernoBoit 23pPexT xummaeckon
24 peaKIuy, MOHATHE O bubnuoreka [LIOK
TEPMOXUMHYECKOM YPABHEHUU, IK30- https://m.edsoo.ru/ff0d4790
Y SHJIOTEPMHUYECKHIX PEAKIIUIX
TormmuBo (He(Th, YrOiIb K METaH).
25 3ar 5[3H€I-EI/I€(£03 yra CIIOCOOBI e)ro bubmioreia LIOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALCHUS
[TpakTtuyeckas padora Ne 3 o Teme
26 «[Tonyyenue u cobupanue bubmmorexa [IOK
i p . https://m.edsoo.ru/ff0d4ae2
KHUCIIOPO/1a, U3YYEHHE €TO CBOMCTBY
97 Bonopon — aneMmeHT u npocroe bu6mmoreka [IOK
BelecTBo. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 du3nyeckne 1 XUMUYSCKUE CBOMCTBA bubmuorexa [JOK
Bozopoaa. Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX M COJISAX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0OsI moTydeHust BOAOPO/1a B bubnmnoreka [IOK

nabopartopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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[Tpaktrueckas padora Ne 4 o Teme

bu6mmoreka [IOK

31 I1 0
(LIOYHCHHIE 1 €0 vaaHHe BOAOPOAE, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBOHCTBY

32 Monsipablit 00bEM ra3zoB. 3aKOH bubmmoreka [JOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciienns o0béMa, KOJIHYECTBA

33 BEII[ECTBA r'a3a M0 €ro U3BeCTHOM bubmmorexa [IOK

t . Y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEILIECTBA U 00BEMY
Brruucnenust 00b€MOB ra3oB 1o

34 ABHEHMIO PEAKIIUA HA OCHOBE bubmorexa HOK
P "p b . https://m.edsoo.ru/ff0d5708
3aKOHA 00bEMHBIX OTHOIIICHUM Ta30B

35 ®Ou3nYeCcKre U XUMUYSCKHE CBOMCTBA bubnuoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonstre 06 bubnuorexa [JOK
WMHJMKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBOpUTENS.

37 HacsimieHabie 1 HEeHACHIIIIEHHBIE bu6mmorexka IIOK
pactBopbl. MaccoBas 40JIs BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 mo Teme
«IIpuroroBieHue pacTBOpOB C bu6muotexa [LIOK

38 . . . .
onpeaenEeHHON MacCOBOM ToIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA

39 KonTtponbHas padora Ne2 o teme bu6mmoreka [IOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342

40 Okcupl: cocTaB, KitaccupuKarms, bubnmnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHune u XMMUYECKUE CBOMCTBA

bu6mmoreka [IOK

41 KHUCJIOTHBIX, OCHOBHBIX
’ https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHIOB
42 OcHoBaHusl: cOCTaB, KJlacCUpUKALIUS, bubmmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnne u XuMHUYECKHE CBOWCTBA bubnuorexa [IOK
OCHOBaHUNI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kimaccudukarus, bu6nmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TosryueHne n XuMu4eCKUE CBOUCTBA bu6mmoteka LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnocoé(iblljnon )eHI/ISI XHMH‘Iz(E)KHe bubmmorexa [IOK
. i ’ https://m.edsoo.ru/00ad9474
CBOWCTBA
[Tpaktuyeckas pabota Ne 6. Perenue
47 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edso0.ru/00ad9b7c
COCTMHEHUI»
['eHeTnyeckas CBsI3b MEXKIY
48 KJIaCCaMU HEOPTraHUYECKUX bubmiorexa LIOK
. p https://m.edsoo.ru/00ad9a50
COCIIMHEHU I
49 O06o001eHre u cCUCTeMaTH3aIIH bubnmnoreka [IOK
3HaAHUM https://m.edso0.ru/00ad9ch2
KonTponbnas padota Ne3 o teme
" bu6mmoreka [IOK
50 OcCHOBHBIE KJIACCHI HEOPTaHUIECKIX

coequHeHu"

https://m.edsoo.ru/00ad9ela
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[TepBble NOMBITKU KIacCUPUKAILIIH

bu6mmoreka [IOK

51 XUMHYECKHX 3JIeMeHTOB. [loHsaTHe o
https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
[Tepuoauueckuii 3aK0H U
59 [Tepuonnueckas cucrtema bubnuorexa [JOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuonpl, rpymIbl, HOATPYIIITHI bubmorexa HOK
PUOIBL, TPYIILRL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenune aromoB. CocTaB aTOMHBIX bu6mmoteka LIOK
anep. M3oronsl https://m.edsoo.ru/00ada342
Crtpoenue 31eKTPOHHBIX 000JI04EK
. bubmmoreka [JOK
55 aTOMOB 371eMeHTOB [leproauueckoit
https://m.edsoo.ru/00adaébc
cucremsl [[. 1. Menaeneesa
XapakTeprucTuKa XUMHUYECKOTO
56 3JIEMEHTA IO €r0 MOJIOKEHUIO B bubnnoreka [IOK
ITepuonuueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuonnyeckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU U IPAKTHKU. []. bu6muotexa [LIOK
H. MenpeneeB — y4€HbIl, enaror u https://m.edsoo.ru/00ada96e
TpaXXIaHUH
58 DIEKTPOOTPULIATETLHOCTh AaTOMOB bubnmnoreka [IOK
XUMHUUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmorexka LIOK
59 HonHnasa xumuyeckas cBs3b
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas XuMudeckas bu6nuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBasientnas HenossipHas 1 bubnuorexa [LIOK
XHUMHUYECKas CBI3b https://m.edsoo.ru/00adaab9
bu6mmoteka [IOK
62 C 1
TCHCHb OKHCICHIA https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 1 bubmmoreka [IOK
peakuuu https://m.edso0.ru/00adb076
bubnuoreka [IOK
64 OKHUCINUTENN U BOCCTAHOBUTEIIH 1 httos://m.eds00.ru/00adb076
Kontpoabnas padora Ned 1o teme
65 «C;I T(IzeIJ«IIII/)II; ai(r))Ma ;(I/IMI/IHI;CK:UIM 1 bubmorexa [IOK
p ' https://m.edsoo.ru/00adbh486
CBSI3b»
66 PesepBHblit ypok. O600111eHUE U 1 bu6mmoteka LIOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepsHblii ypok. O60011€HNE U 1 bubnnorexa [IOK
cucTeMaTu3aIus 3HaHui https://m.edsoo0.ru/00ad9ch2
68 PesepBHblit ypok. O600111eHNE U 1 bu6moteka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB IIO 68

[NPOIT'PAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudpoBbIe
Tema ypoka Kourpoabubie | IIpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
[Tepunonnueckuii 3aKoH.

1 [Tepunonnueckas cucrtema 1 bubnuorexa [JOK
XHUMUYECKHX deMeHToB /1. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

. bubnuoreka [IOK
2 CBOMCTB XUMHYECKHUX DJIEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccugukarus 1 HoMeHKIaTypa 1 bubnuorexa [LIOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoi CBSI3U U THIIBI 1 bu6mmoteka I[IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IloBTOpeHue u yriyoyieHue 1 1
3HAHW OCHOBHBIX Pa3JIeNIOB Kypca
8 Kiacca»

6 Knaccudukammst XuMudecKmx 1 bu6nmorexka LIOK
pEaKIUI O Pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakquu. IloHsSTHE O TOMOT'CHHEBIX U 1 Bubmuoreia [JOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIUAX

8 [TonsiTHE O XUMHUUYECKOM 1 bubmuoreka [IOK

paBHOBecHH. DaKTOPbI, BIUSIONINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHMHYSCKOM p€aknuun
U IIOJIOKCHUE XUMHNYECKOI'O

paBHOBECHS
9 OKUCIHUTENBHO- bubnuorexa [JOK
BOCCTAHOBUTEIIbHBIEC PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 nuccormanuu. CUIBHBIE U cl1a0bIe buGnnorexa [IOK
) https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Hounrsle ypaBHeHUS peaKuil buGnnorexa [IOK
M peaxdl https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUH B CBETE NPECTaBICHUN bubmmoreka [JOK
00 2JIEKTPOTUTHUECKOM https://m.edsoo.ru/00add5d8
JIUCCOIIHAIINU
XHUMHUYECKHE CBOMCTBA COJIeH B
13 CBeTE IPeACTaBICHUI 00 bubmmorexa [IOK
pedl N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLUAIIAN
14 ITousiTHE O THAPOIU3E CONEH bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHMe U cUCTeMaTH3aIHs bub6muoreka [IOK
3HAHWHN https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pemenue dkcriepruMeHTAIBHBIX bubmmorexa [JOK
p https://m.edsoo.ru/00addbfa
3a7au)»
Kontponbnas padota Ne2 o teme
17 «ONEKTPOINTHYECKAS bu6mmoreka [IOK

aUucconuania. XuMHUECKUE
pEaKIUK B paCTBOpaxX»

https://m.edsoo.ru/00addecO
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OO61mas xapakTepucTHKa raJOreHoOB.

18 XHUMHUUYECKHE CBOMCTBA HA IPUMEPE bubmmorexa [IOK
pHUMEp https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. CossiHasi KUCIIOTa,
19 XMMHYECKHE CBOMCTBA, ITOJIy4eHHUE Bubmaorexa IOK
’ I ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTiueckas padota Ne 2 o teme
20 «[Tonyuenue CONIHON KUCIOTHI bubmorexa LOK
YHeHI . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTBY»
Borurcnenus o ypaBHEHUSIM
21 XUMHYECKUX PEAKIIUM, €CITU OJIUH Bubmoreia LIOK
’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO0m1as xapakTEpPUCTHKA SJIEMEHTOB bubnnoreka [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIUGUKALIUN CEPBI.

93 Haxoxnenue cepsl u e€ bubnnorexa [IOK
COEMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo0pOI, CTPOCHHE,

POBOAOPOL, €1P bubnuorexa [JOK
24 bu3HYeCcKue U XUMUYECKHE
- https://m.edsoo0.ru/00ade802
CBOWCTBa
Oxcunsl cepel. CepHasi KUCIIOTA,
25 buznyecKkne 1 XUMHUYECKHe bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, IPUMEHECHHE
XVUMUYECKUE PeaKIInH, JeKAIIHE B
26 OCHOBE IPOMBIIIIJIEHHOTO crocofa bu6mmoreka [IOK

MOJIyYEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arps3HEHNE

https://m.edsoo.ru/00adec8a
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OKPYKaroILE Cpebl
COETUHEHUSIMU CEPbI

Brruncnenue MmaccoBou 1oau

bubnnorexa [JOK

27
BBIX0/1a IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO6m1as xapakTEepPUCTHKA SJIEMEHTOB
VA-rpynmsl. A30T,

28 acI po}:i aHEHHE B IPUPOJIC bubmmorexa [IOK
pPactpoctp PHPOIE, https://m.edsoo.ru/00adeea6
bu3HYECKUE U XUMHYCCKUC
CBOMCTBaA
AMMEaK, ero Gpu3nvIecKue u

29 XMMHYECKHE CBOMCTBA, ITOJTyUCHHE buGnnorexa LIOK

’ yi https://m.edsoo.ru/00adf004
U TIPUMCHEHUE
ITpaxTiueckas padora Ne 3 o Teme
30 «Hpon eHHEe aMpMI/IaKa H3YVYEHNE bubmorexa [IOK
yqv > YA https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3OTHas KHCIIOTa, €€ GU3NYECKUe U bu6nmmorexa [IOK
XUMHYECKHE CBOIICTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHMS B KAUe€CTBE MUHEPAIBLHBIX

32 o0peHnii. XUMHYECKOE ’ bubmmorexa [IOK
yA00p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl
COEIMHEHUSIMH a30Ta
Docdop. Oxcun dhochopa (V) u

33 (1)00(%)0 pHaSI KI/ICJ‘I((i))Ta (?bpinf{ec);xne u bubmiorexa LIOK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MTOIyYCHUE
34 Hcnons3oBanue pocdaros B bu6mmoreka [IOK

Ka4u€CTBC MHUHCPAJIBHBIX

https://m.edsoo.ru/00adfc20
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yno0OpeHuil. 3arpsi3HeHne
IpUPOIHOM cpenbl hocharamu

Yrnepon, pacupocTpaHEeHUE B

35 npupoe, GU3NIECKUE U bubmorexa HOK
PHPOZE, . https://m.edso0.ru/00adfd9c
XHMHYECKHE CBONCTBA
Oxkcunsl yriiepoaa, ux Gu3nIecKue
1 XUMHYECKHE CBOMCTRA.
36 DKOJ0THYECKHE ITPOOIEMBI bubmmorexa [IOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTIIepoja
(V)
bubnnorexa [JOK
37 VYroibHasg KUCIIOTA U €€ COJIn
https://m.edso00.ru/00ae006¢
[TpakTrueckas padora Ne 4 o Teme
38 "ITosrydeHune yrieKucioro rasa. bubnnorexa [IOK
KauecTtBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MoH"
[TepBOoHaUYANBHBIE TOHATHS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmmorexa [JOK
P https://m.edso00.ru/00ae054e
COCIMHEHUSX YTIIepoaa
40 KpeMmunii u ero coenuueHust bubnnorexa [IOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5.
41 Pemenne sxcriepuMeHTaIbHbIX bu6mmoreka [IOK
3aja4 mo teMe «BaxkHelmume https://m.edsoo.ru/00ae0bf?2
HEMETAJUIBI U UX COEIMHEHUS
KonTponpHas pabota Ne3 mo teme
. bubmnorexa [JOK
42 «BakHelne HeMeTaIbl U UX

COCIUHCHUA»

https://m.edsoo.ru/00ae0el8
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OO0m1as XxapaKTepucTUKa
XUMHAYECKUX IIIEMEHTOB —
MeTaJu10B. MeTajuinueckas CBI3b 1

bubnuorexa [IOK

43
METAJINYECKask KPUCTAJUITMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METAIUIOB
XUMHYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMHUYECKUHA DS bubmorexa LOK
p N P https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaJIOB
O61ue crocoOb! MOTyYeHUs
MertasioB. Ciuiasel. Beraucienus
45 0 YPaBHEHUAM XMMHUUYECKUX buGnnorexa [IOK
yp N https://m.edsoo0.ru/00ae1156
PEaKIMii, €CJIM OJIUH U3 PEarcHTOB
COJIEPKUT MPUMECH
46 IToHsiTHE O KOPPO3UHU METAIIOB bubmnorexa [JOK
PP https://m.edso0.ru/00ae1278
bu6mmoteka I1IOK
47 €JIOYHEIE METAJLIbI
i https://m.edsoo.ru/00ae14b2
48 OKCHIBI ¥ THAPOKCHUJIBI HATPUS U bubnnorexa [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAIIIIBI — bu6mmoreka [IOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxueiiime coeIMHEHN KBNS bubnnorexa [IOK
2 T https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CHCTEMATU3ALIUS
3HAaHUU
59 JKécTkocTh BOABI U CITOCOORI €€ Bbubnunoreka [IOK

yCTpaHEeHHS

https://m.edsoo.ru/00ae1886
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[TpakTrueckas padora Ne 6 mo Teme

bu6mmoreka [IOK

>3 "XeCTKOCTB"BOﬂH 1 METOABL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bu6mmoteka [IOK
>4 AJIOMHHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBAa OKCHIA U bubmmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keteso bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxcupl, rTHAPOKCUIBI U COJIN bu6mmoteka [LIOK
xenesa (II) u sxenesa (11I) https://m.edsoo.ru/00ae35e6
58 O6061£I6HI/I€ U CUCTEMAaTU3aLUAA
3HAHUI
[IpakTuueckas pabora Ne 7.
59 Pemenne sxcrepuMeHTanbHbIX bubnnorexa [IOK
3aj1a4 1o teme «BaxkHenme https://m.edsoo.ru/00ae3de8
METAJIIbl U UX COCTUHEHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, eCITH OJTHH
60 U3 PEareHTOB JIaH B U30BITKE WIIH bu6nunorexa [IOK
COZIEPKUT IpUMeCH. Brrunciienus https://m.edsoo.ru/00ae1750
MacCOBOH JIOJIH BBIXOJIa MTPOAYKTA
peaKIyu
61 O06o01IeHne U cucTeMaTH3aIus
3HaHUI
Kontponbnas padota Ned o teme
62 «BaxxHeume MeTauibl U uX

COCAUHCHUA»



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

63 BemecTBa u matepuaisl B 1 bubnnoreka [IOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE 3arpsI3HEHHE bubmmoreka [IOK

64 . 1
OKPY’KaIoIlleH cpebl https://m.edso0.ru/00ae4270

65 Ponp xumuu B pemieHun 1 bubnnoreka [IOK
9KOJIOTUYECKHX MPOOIIeM https://m.edsoo.ru/00ae4270
PeseprHblit ypok. O6001meHue 1 bu6mmoteka LIOK

66 . 1
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a

67 PeseprHsblit ypok. O6001meHue 1 1 bubnuoreka [LIOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O600111€HUE U 1 bu6mmoteka LIOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch?2

OBUIEE KOJIMYECTBO YACOBTIIO 68

I[TPOI'PAMME



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




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xummus, 8 kmacc/ I'abpuensu O.C., Octpoymor U.I'., CnaakoB C.A., AKIIMOHEPHOE OOIIECTBO
«MznatensctBo «IIpocBemieHue;
Xumus, 9 xnace/ I'abpuensu O.C., OctpoymoB N.I'., CiagkoB C.A., AKIIMOHEPHOE OOIIECTBO
«MznatensctBo «IIpocBerieHue.

METOJUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU

HUHTEPHET

bu6mmoteka [IOK

https://m.edsoo.ru
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