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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOIN MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (enepanabHO pabouell MporpamMmsl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MTPENnogaBaHusi yaueOHOro mpeaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O IEsAX, OOIIeH cTpaTeruu
o0y4eHUs, BOCHHUTAHWUA M PA3BUTUS OOYUYAIOIIUXCS CPEACTBAMH Yy4eOHOrO
nmpeamera, yCTaHABIIUBAET 00s13aTeJIbHOE MpeIMETHOE coJiepKaHue,
npeayCMaTpUBAET PACHpPEICNICHHEe €ro Mo KjiaccaM U CTPYKTYpUPOBAaHHE I10
pazielniaM M TeMaM MPOrpaMMbl IO XUMHUH, OINpPEIENsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEH OO0ydYaroluxcsi, OMNpPEAesIIET BO3MOXHOCTH TIpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATENHHOCTH OOYYAIOMIErocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XWMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (GpopmMupyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
SHEPTrUM W 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSIX PEIICHUS TII0O0ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peayiM3allid  BO3MOXKHOCTEH  JUIA  CaMOpPa3BUTHUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITeNbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEJOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBISETCSI OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHUU XUMHUU OOECHEUMBAIOTCA ClEeHU(PUKON
colep>KaHMsi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)K€eHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare e€
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIONIUMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHH XWMHH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHs MPOTpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CojaeprkaHue CKIIJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEI[ECTBE M CUCTEMBI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTHUYECKOW JUCCOLMAIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMATPUBAIOTCS HAa OCHOBE OJMIIMPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpYyromMy, BBHIMONHAS (DYHKIUM OOBSICHEHUS UM TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl 1O XUMHUU  CHOCOOCTBYyeT  (OPMHPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MEeTOoJaM MO3HaHUsS B Hayke. V3ydeHue XUMHU NPOUCXOAHUT C IPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX YyU4eOHBIX mpeaMeToB: «OKPYXKaIomui MUp»,
«buonorus. 5—7 knacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAUT (OPMHUPOBAHWE 3HAHWA OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPBHL.
3amauya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XUMHUYECKHX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



MpPUOOIIICHNM K HAyYHBIM MeETOJaM IIO3HaHWS TIPH H3YyYEHUU BEIIECTB U
XUMHYECKUX peaKiuii, B POPMUPOBAHUN W PA3BUTHH MTO3HABATCIHHBIX YMCHHUH U
UX TPUMEHEHWHU B Y4YEOHO-IIO3HABATENbHOW M YYEOHO-UCCIEN0BATEIbCKON
NEeSATENbHOCTH, OCBOEHUHU MpaBuil Oe30MmacHoro oOpalieHus ¢ BEIleCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy u3yyeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHe LI, KaK:

— (OpMHpPOBAHHE MHTEIUIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIIOBUSM KU3HU;

—  HamnpaBlI€HHOCTh OOyYEeHHMs] Ha CHUCTEMaTU4YecKoe MpUOOIIEeHHE
oOydaromuxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW JAESTENbHOCTH, HAayYHBIM
METOJIaM TI03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieueHne yCclIOBUM, CIIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM NEATETBLHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEro MUpa, HCMOJb3ysd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUYCHUH
XUMHH, TPUMEHATh HMX TpPH PEUICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— (¢opMupoBaHHE Yy O0OyYarOlmUXCsl TYMaHUCTUYECKHX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XWMHYECKHX 3HAHUU [JI1 BBIPAOOTKH OSKOJIOTUYECKH
1eJIeCO00pa3HOro TOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETOo
oOyJeHHUSI.

OOmiee YMCIO YacoB, OTBEACHHBIX JJIsI W3YYCHHsS] XMMHH Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COIAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. PU3MUECKHE CBOKWCTBA BELIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CnocoOnI pa3zeneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUECKue 3JieMeHTbl. CHUMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U CllokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHOcuTenbHAs MOJICKYJISIpHAas Macca. MaccoBas 10151 XUMUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemecTBa. Mok, MossipHast macca. B3auMocBsI3b KOJIMUECTRA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

dusznyecKkue U XUMUUYECKHUE SBJICHHS. XUMHUUECKash peakius U e€ MPU3HAKHU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKInil (COeAMHEHUS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpaIrieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OMUCAHUE
bU3MYECKUX CBOHCTB 0Opa3IlOB HEOPTAaHMYECKHX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE TMPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCJIOTHI C XJIOPUIAOM Oapusi, pa3ioxKEHUE TUAPOKCUIA
menu (II) mpu HarpeBaHum, B3auMoencTBHE Keme3a ¢ pactBopoM conu Menu (1),
M3y4eHHE CIOCOOOB pa3/IeNieHHs CMECEil: ¢ MOMOIIbI0 MAarHuTa, (GUIBTPOBAHUE,
BBITIAPUBAHUE, NTUCTUWUIAIMUS, XpoMaTorpadus, MPOBEJICHIE OYNUCTKUA IMOBAPECHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJEIeHd MOJEKY
(1rapocTep>KHEBBIX ).

BaskHellne npeacTaBuTe/ M HEOPraHUYEeCKHUX BelleCTB

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kuciopoa — 3JI€MEHT U MPOCTOE
BemlecTBo. HaxoxkaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. llpumenenune kuciopoaa. CrocoObl



MOJIYYeHHsI KHUCIOpoAa B JIa0OpaToOpuu M MPOMBIILIEHHOCTUH. KpyroBopot
KHciopozaa B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHJIOTEPMHYECKHE pPEaKUMH. TOIUIMBO: Yrosib M MeETaH. 3arpsA3HCHHE
BO3/1yXa, yCUIICHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — »snemMeHT u mpoctoe BemecTtBo. HaxoxaeHnue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOJABL. Boja kak pacTBOpuTesb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10714 BEUIECTBA B PaCTBOpE. XUMHUYECKUE CBOMCTBA BO/bl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4yesioBeka. KpyroBopot BoAbl B MPUPOJIE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neopranndeckux coeaunenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3zyronie  (OCHOBHBbIE, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcumoB. @PuU3WYECKHME U XUMUYECKHE
cBOMCTBa OKCUIOB. [TonyyeHne oKkCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYHM W HEPaCTBOPHUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnotel. Knaccudukanus xkucinor. Homenknarypa kucior. Ouszndeckue u
XUMHUYECKHUE cBoMcTBa KuHCIOT. Psn aktmBHocth MetasioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACICHHUE CONEPKAHUS KUCIOPOIa B BO3IyXE, MTOIYyUYECHUE,
coOupaHue, paclio3HaBaHWE M H3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJII0aeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmo)kapa), O3HAKOMJIGHHE C oOpas3laMM OKCHAOB U
OMMCaHUWE HUX CBOMCTB, IOJy4Y€HHE, COOMpaHUE, PACIIO3HABAHWE W H3Yy4YCHHUE
CBOWCTB BOAOpoOJia (ropeHue), B3aumojaeicTBue Bojaoposa ¢ okcuaoM menu (II)
(BO3MOXHO HMCTIOJIb30BaHUE BHJICOMATEPUAIOB), HaOMOIeHHEe 00pa3IoB BEIIECCTB
KOJMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW pPACTBOPCHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaiublieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUACOMATEPHUAIIOB),



UCCJEeI0BaHUE O00pa3lOB HEOPraHMYECKUX BEUIECTB pPa3jIUMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTBopoM cepHOW KHCIOTHI,
KUCJIOT C METaUIaMH, PEAKUUN HEUTPANIU3alUU, MOIYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'O0 MeETajula JPYTHMM M3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad no TeMe «BaxkHelnne KIacchl HEOPraHUYECKUX
COCMHECHUIN.

IHepuoanuecknit 3axkon u Ilepuoamyeckas cucreMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KiIacCU(MUKAIUM XUMUYECKUX dJieMeHTOB. [lonsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(POTEpHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpPUOJIHAsA  (QOpPMBI
[Tepuonuueckoit cuctembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuoasr
U rpynnbl. DU3NYECKUM CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IEepuUoja U
IPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3oromnbl. DnektpoHsl. CTpoeHue
ANEKTPOHHBIX  000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
[Tepuonnueckoit cucremsl [[. M. MenpaeneeBa. XapakTepuUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiIokKeHuIo B [lepuoanueckoii cucteme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIaM U MEPUOIaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJIA pa3BUTHsA Hayku W mpaktuku. [[. 1. MenneneeB — y4€HbIM U
rpaXk1aHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIUU.
IIporecchl okucnaeHus u BoccTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3aoKeHHs, COCTUHEHUS).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHMHUHA B 8 Kjacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHSITUM, SIBJIAIOMINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEeHHO-HAYUYHbIE MOHITHUS: HAay4dHbId (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTe3, KilaccuduKalus, MNepPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdhepa, MuUHEpadbl, TOPHbIE TMOPOIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJNIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanysa XuMrU4eCKUX peakiuil o pa3InyHbIM MpU3HAKaM (110 YUCILY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHEHW OKUCIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYACTHIO KaTaau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKLIUH, TEPMOXUMHYECKUE
YpPaBHEHUS.

[lonsiTue o ckopoctu xumuyeckoil peakuuu. [loHsaTre 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKHX peakiusax. [[oHATHEe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHssTHe 0 XUMHUeCKOM paBHOBecuU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUU



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AUCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenenb auccoruanuu. CUiabHbIe U C1adble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MPOTEKaHUS peakIuii HOHHOTO 0OMeHa,
IIOJIHBIE W COKpAIIEHHBbIE HOHHBIC YypaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJACTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHWYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUIoB (rpadura u anMasa), CIOKHBIX BEIIECTB
(x7opua HaTpus), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AICKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMU KHUCIOT, IIeJIoYed U  coJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUaliOB), MPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(o6pazoBanue ocajaka, BbIJIEJICHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBl  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakuuu pasjoKEeHHs, COSIUHEHUS), pACllO3HABAHNE HEOPTaHHYECKHUX
BEIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEAaKUMH HAa  HMOHBI, pELICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepuctuka TamoreHoB. OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MYeCKrue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHWYECKHE CBOMCTBA Ha MpUMEpPE  XJopa
(B3auMoOJ€ICTBUE € METAJIaMH, HEMETAUIaMH, Iesio4amMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, MOJy4YeHHE, NpUMEeHeHue. [leicTBue
XJIOpa W XJIOPOBOJIOPOJA HAa OpPraHM3M 4YeJIOBeKa. BakHeumue XJIOpUAbl U UX
HaXO0XJCHHE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTeneHU okucieHus. CTpoeHue W (PU3NUECKHe CBONCTBA
MPOCTHIX BEMIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMUYEeCKne CcBOWcTBa cepbl. CepoBOOpOa, CTpoeHUE, (Ppu3ndecKkue u
XUMUuYeckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas xuciota, (HU3WYECKHME UM XHMHUYCCKHE CBoWcTBa (00mMe Kak
MpeACTaBUTEN KJlacca KHUCJIOT M chenuduueckue). XHUMHUYECKHE PEaKIlu,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYyYeHUsS CEPHOM KHUCIOTHI.
[TIpumenenne cepHoil KUCaoThl. CONM CEPHOUM KUCIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapaktepucTuka 3iaeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIEHHS. A30T, paCIpPOCTPAHEHHUE B MPHUPOE,
dbuzndeckue u XuMuieckue croiictea. KpyroBopor azora B npupoje. AMMHUAK, €ro
dbu3nYecKue 1 XMMUYECKUE CBOMCTBRA, ModyuyeHue u npumeHenue. Coinm aMMOHUS,
ux (pU3nYecKue U XMMHYECKUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHMsI. A30THas KHCJIOTa, €€ MoJydeHue, (PU3NYECKUEe U XUMHUUYECKHE
cBoiicTBa (0OIlIME Kak TMpeACTaBUTENs Kiacca KHUCIOT U cleuuuyeckue).
Hcnonp3oBanue HUTpATOB H CcoOJied aMMOHHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUeCKoe 3arpsi3HEHNUE OKPYKaroIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u bochopHas kuciora, Gu3MdecKue U XUMUUECKUE CBOMCTBA,
nosrydenue. cnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTtuka amemMeHTOB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTJIEpPOH,  aJUIOTPOIHBIE
MoIu(UKALMK, PACHpPOCTpPaHEHHE B Mpuponae, (QU3MYEeCKue U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
dusznueckre M XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYEeCKHe MPOoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a r1n00ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KUCIOTa B €€ CONM, UX (PU3NUEeCKHue U XUMUUYECKHE CBOMCTBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHECHHIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie WCTOYHUKK YTIEBOAOPOAOB (yroyib, TPUPOIHBIN Ta3, HEQPTH),
MPOAYKTHI WX TepepaboTku (O€H3MH), UX POJb B OBITY M IMPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPAX, OeNKax, yraeBoJax — U UX
poJii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue U XUMHYECKHUE CBOWCTBA, IMOJIYyYEHUE U
npuMmeHerne. CoenuHeHHMs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuusi (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIUIEHHOCTU. BakHelue CTpouTEeIbHbIE MaTepHalibl: KEepaMHKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKHUE M XUMUUYECKHE CBOMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMu XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMmu  ceppl U €€  coeAMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMaTepuanoB), HaOMOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMUCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cyibdar-
MOH W HaONIOZIcHWEe MpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU
cBoMicTBamMHu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHE,
coOupaHue, paclo3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U Pocdar-uoH U U3ydeHHUe MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIECCOM  aicopOLMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOMCTBOM TMPOTUBOTa3a, MoyyeHue, coOMpaHue, paclio3HaBaHUE W M3YyUYECHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYyeCTBEHHBIX peakiuii Ha kapOoOHAT H
CWIMKAT-UOHBl W HW3yYE€HHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE HSKCIEPUMEHTAIBHBIX
3az1a4 no treMe «BakHelne HeMeTaJuIbl U UX COCIUHEHUA)).

MeTanibl M UX COeIMHEHUS

OO0mrast xapakTEPUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJNIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTaminueckas CBA3b U
METAJUIMYECKas] ~ KpHUCTAINIMYECKass  pemérka.  DIEKTPOXUMHUYECKUUA  psif
HanpsHKeHU MeTamnoB. Ousndeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO0mue
crnocoObl moyyeHus MeTawioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[llenounble MeTauibl: MoJiokeHUE B [lepruoamyeckon cucreMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE HMX aTOMOB, HaXOXJICHUE B IMPHUPOJIE.
dusnuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IIleno4yHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux sneMmeHToB . M. MenneneeBa, cTpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: TIOJIO)KEeHUE B [lepnoanueckoi cucTeEMEe XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMma, HaxoxKAeHue B npuponae. Pusnyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHUE B mnpupoae. PU3MYECKUE U
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbl, TUAPOKCUIBI U conu xkenesa (I1) u xenesa
(IIT), mx cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE C 00pa3llaMd METAJIOB W CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3Yy4YEHUE  PE3YJIbTATOB  KOPPO3UHU  METAUIOB  (BO3MOYKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJCHCTBUS OKCHA
KaJIbLIMSIT M HATpUsl C BOAOW (BO3MOXHO MCIIOJIb30BAHHE BUIEOMATEPHUATIOB),
UCCIIEIOBAHNE CBOMCTB JKECTKOM BOJBI, MPOLIECCA TOPEHUS JKEJie3a B KUCIOPOAE
(BOBMOXHO  HWCIIOJIb30BaHWE  BHJIEOMATEPUANOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLIMI HAa WMOHBI: MAarHus, KaJblUs, AJFOMUHUS, LIMHKA, JKEJie3a
(IT) u xene3a (I1I), meau (II), HabmrOEeHNE W OMKMCaHUE TTPOILIECCOB OKPAIIHMBAHMUS
IUITAaMEHW HOHAMM HaTpus, Kaiuusg ¢ Kajdblus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPUAJIOB), HCCIIeOBaHUE aM(DOTEPHBIX CBOMCTB TMAPOKCUIA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 337y 110 Teme «Baxueiimue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHYECKHX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesibHas AOMyCTHUMAast
KOHIIeHTpaius BeulecTs, nainee — [1JIK). Ponp xumuu B pemieHnn 3K0JIOrM4ecKux
mpooIeM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemmunie ceasu



Peanuzammsi MeXIMpeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHUE KaK OOMUX E€CTECTBEHHO-HAyYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SIBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHUs, aHaldu3, CHUHTE3, KIacCUu(UKAIUA, TEPUOJUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJICb, SBICHHE, NapPHUKOBBIN
3 PeKT, TeXHOJIOT U, MATEPUAIIBI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYTIPOBOIHUKH, JUDJCKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOpP, PAaCTBOPUMOCTD, KPUCTAJUTHYECKAS
pemérka, CIuiaBbl, (PU3WYCCKUE BEIUYHMHBI, CAMHHIIBI U3MEPEHUS, KOCMHUYECKOC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, abIxaHue, Owocdepa, IKOCHUCTEMa, MHHEpaTbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMCHTHI, TUTATCIIBHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdhepa, MUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOIAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMHUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM W HOPMaMH IIOBEJACHUS M CHOCOOCTBYIOT MpoOIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pe3y/ibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlUUh U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIUTAHMS :

LIEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJEIHWI0, TMOHUMAHUS 3HAYEHUsS XUMHUYECKOW HAYKUM B KHU3HU
COBPEMEHHOI'0 00IIeCTBa, CIIOCOOHOCTH BJAJETh JIOCTOBEPHON HHGOpMAIUEH O
NEPEIOBBIX JOCTMXKEHUSX W OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MHpa U 00OIECTBa;

2) rpakKIaHCKOTr0 BOCIMTAHMS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax M MPaBWIAX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPYyrux  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITENIbHOCTH MpH
BBIMIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 3a7a4, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIEcce ITOW Y4YeOHOUM JesATENBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE MW TOCTYIIKM CBOMX TOBApULIEH C MO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHMS ITOCIEICTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKM U COCTAaBIISIIOLINE
OCHOBY JIJIl TOHUMaHHMsI CYIIHOCTA HAYyYHON KapTHUHBI MUpPA, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEJIbHbIE MOTHBBI, HAIPABJICHHbIC HA TMOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBIE Ji1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB U SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M TO3HAHWIO, JHOOO3HATEIbHOCTh, T'OTOBHOCTH M
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEAOBATEIBCKOM
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH M YPOBHsS OOYy4YeHHUS B
JIATbHEUIIIEM;

4) dpopMupoOBaHHs KYJbTYPBbI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBI 00pa3 >KWU3HU, OCO3HAHUE IOCIEJICTBHN U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacCHOCTH TMpU  OOpAIICHUH C
XUMUYECKIUMU BEIIECTBAMHU B OBITY U PEAIbHOM JKU3HU;

5) Tpy10BOro BOCIMTAHMS:

MHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3inuyHOro poja,
yBOXEHUE K TPyAYy M pe3yibTaTaM TPYAOBOM ACATEILHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHMsS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJMBUIYaJTbHON TPACKTOPUHU MPOJIOKEHUST 00pa30oBaHuUs C YUETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHI,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPelIe;

6) 3K0JI0rNYeCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHHUE [IEHHOCTHU 3[I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHME IIEHHOCTH COOJIIOICHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYAIUX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJTydaeMble MPU HU3YYCHUH XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, IS ITOBBIICHHS
YPOBHSI  AKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIJIEHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIbHOM IIPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeaMETHBIX peE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MIPUHIIKII, TUTIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U APYToe.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MNpeAMETax M MO3BOJSAIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIEC, PETYJIATUBHBIE), KOTOpbIE 0O€CneunBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYUIECTBJICHHUIO Yy4eOHOMN
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAHUMN: PaCKPBIBATh CMBICI XUMHYECKUX MOHITHH (BBIACISATH UX XapaKTepHbIC
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3h C JIPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX ()aKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUSI (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TPOIIECCE TO3HAHUSI TOHATHS (TMPEIMETHBIC U
MeTarpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIE B XHUMUH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHUMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peaKIMu — MPHU PElIeHUH Y4eOHO-TT03HAaBATENbHBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTh U XapaKTEpHU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIECCTBEHHBIE CBSI3U |
IPOTUBOPEUHUS B U3YyUAEMBbIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBareabCcKue JeHCTBUSA:

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOIMPOCHI B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIIOTE3bI IO
IPOBEPKE MPABHIIBHOCTHU BBICKAa3bIBAEMbIX CYKJICHHUII;

NpUOOPETeHHE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HaOIomaTh 3a XOJOM Ipoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro Pe3yiabTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pE3yJibTaTaM IMPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATH OTYET
0 MpojerIaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AaHATWU3UPOBATH W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (OpPM MpE/ICTaBICHUS, MOTYy4aeMyl0 U3 pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMaIIHIO;



YMEHHE MPUMEHSATh PA3TMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OIbITA B
00JaCTH  MCMOJB30BAHHUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHOpMauu u
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJOKHBIMU CXEMaMH, JuarpaMMamH,
ApyruMH popMaMu rpauKu U UX KOMOMHAIUSAMU;

yMEHHE HCIOJb30BaTh M aHAJIU3UPOBATh B Ipouecce y4yeOHOU W
UCCJIeI0BATENbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIPOCHl (B XOoJe Auanora W (WiaM) JHUCKYCCHU) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHBIE  pe3yjbTaThl  ITO3HABATEIbHOM
NEATEIbHOCTA B YCTHBIX M TIMCBMEHHBIX TEKCTaxX; JejlaTh MPE3CHTALHIO
PE3YJIbTATOB BBIMIOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OTbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENILHOM W HCCIIEIOBATEIIbCKOM  NEATENBHOCTH  NPU  PEIICHUU
BO3HUKAIONIUX MpOOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unui (00CyXJeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE MITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHUEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIPEAENATh LEJIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOATEIBHO COCTaBJIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHCHUM 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX pE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanbHOM paboueid MporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYAalOIIMMUCS HAy4YHbIE€ 3HAHUSA, YMEHHUS MU CIIOCOOBI



NeHcTBUM, creuuduueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeNIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoH1y oOyudenus B 8 ki1acce npeaMeTHbIe pe3ysibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSTHUN: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIECTBO, CMECh
(oHOpPOHAS ¥ HEOJHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTE/IbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKasi peakius, Kiaccuukamus peakiui: peaxiuu
COCMHEHUS, PEaKIuu Pa3J0KEHUs, pPEaKIUu 3aMElICHUs, pEeaKInuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKas CBs3b, MOJSPHAS W HEMOJSIPHAS KOBaJIGHTHAsI CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(MpoleHTHAs! KOHIIEHTPAaIIKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHHUS (HOpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICEHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCJAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMPEACIEHHOMY KIACCY COEIWHEHHH IO
dbopMynaMm, BHI XUMHYECKOW CBsi3W (KOBaJeHTHass H HOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHMMAaHUE MEPUOJINYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MojoxkeHus B Ilepmoamueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHA ABOTapo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmdeckoit
CUCTEMbl XUMHUUYECKHUX DJIEMEHTOB: pa3jiuyaTh MOHATHUS «TJABHAs
noarpynmna (A-rpynna)» u «modoyHast noarpymnmna (b-rpymnmna)», mManeie u
OomnpIIMie TEPHUOBI, COOTHOCHUTH O0O3HAYEHHS, KOTOpPHIE HWMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osnaementos J[. .
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00Ilee YUCIO IEKTPOHOB
U pacnpeereHre uxX Mo 3JeKTPOHHBIM CII0IM);

KJIaCCU(UIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YHUCIY M COCTAaBy Y4YacTBYIOIIMX B pPEaKUUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEIICCTB
Pa3IUYHbBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAIEHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MAaCCOBYIO JIOJIKO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIE OTNEpaIlMi MBICIUTENIbHON JEATENbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTU3alnio, Kiaccu(UKaIHIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€M — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NMO3HaHUs — HaOoJIeHne, W3MEpPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH U
7a0opaTOpHBIM 00OpYAOBAaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU I10 BBINOJTHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TMOJXYYCHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MACCOBOM J0JI€ pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C OMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U IPyTHE).

K xoHny oOydenus B 9 kJj1acce npeaIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHITHU: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHUOH, MPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PEaKInsi, XUMHUIECKasi CBSI3b, TETUIOBOH A dexT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEDRJIEKTPOJIUTBI, JJIEKTPOJIUTHYECKAS JUCCOLMALMS, PEaAKIMUd HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METAJUTMYECKasi), KpUCTAJUIMYECKass peuérka, KOppo3usi METaJlIoB,
CIJIaBbl, CKOPOCTh XHWMHYECKON pEaKUuH, NPEAEIbHO JIOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHSATHU U
IPUMEHSTH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHU;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTIPENICIEHHOMY KJIACCy COCIMHEHUN 1o (opMysaM, BUJ XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaJUIMYeCKasi) B HEOPraHMYeCKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUIl KPUCTALTMYECKOU
pEeLIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici Ilepuomnueckoro 3akonHa [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHHWMAaHWE: OIUCHIBAaTh M XapaKTEPU30BATh
TabnuuHyo dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHSATHS «TJIaBHas moarpymnmna (A-rpymnma)y W «moOodHas
noarpynna (b-rpynma)», manple u OOJbIIHME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOPBhIE HMMEIOTCS B TEPUOJAMYECKON Tabmmie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHHMS  aTOMOB  XHMHYECKHUX
2JIEMEHTOB (COCTaB MW 3apsj snapa, OOIIee YHCIO DJIEKTPOHOB U
pacrpenieiieHie HMX 10 DJICKTPOHHBIM CJ0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCIWHECHHUMU B
npeaenax MajiblX MEePHUOJ0B U TJIaBHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB,;

KJIACCH(HUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YMUCIYy U COCTAaBy YYaCTBYIOIIMX B PEaKIUU
BEIIIECTB, MO TEIIOBOMY 3(PdeKTy, 1Mo M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMU(PUUECKUEC XUMUUYCCKUE
CBOMCTBa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKAasi OMUCAHUE
puMepamMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3M MEXKY BEUIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIHii;
IPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS,
BO3MOKHOCTH TPOTEKaHUS XMMHUYECKUX TMPEBPAlICHUNA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o ¢opMmyne
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XMMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHbIM O0OpYIOBAaHUEM, a TakXKe MpaBWwiIa OOpameHust ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUUSMU TIO BBITIOJTHEHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  pPEaKIMH, MOATBEPKIAIONME  KAYeCTBCHHBIH  COCTaB
Pa3TUYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOpHII-, OPOMHUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OIEpaIlii MBICIUTEIbHON AESTENbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJII0IeHNe, W3MEpEeHUe, MOJEIHUPOBAHUE, DKCIEPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
Koaun4yecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbHIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTEeCTBO3HAHUS 1 5 ) bubmmoreka [IOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4yeckue 15 | bu6moreka [IOK
peakuuun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oKcugax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax 2 1 bu6mmoreka [JOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumn4deckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE peaKiuu




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubmuoreka [IOK
' XUMHUYECKUX AemeHToB /l. W. https://m.edsoo.ru/7f41837¢c
MemnneneeBa. CtpoeHue atoma
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKITUN
Hroro no pazgeny 15 brommorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoanuyectBo yacos DJIEeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. g | | bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIMN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
) PYIHEL &-€P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemMeHTOoB VA-rpynmbl. A3ot, pochop u ux 7 1 bubmorexa HOK
’ PYIHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no pasaeny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmwie cBoiCTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueiinue MeTaiuisl 1 X COSTUHEHUS 16 hitps://m.cdsoo.rw/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 B €pUAJIBI B )KU3HU YEJIOBEKA 3 bubmiorexa HOK
' ClriectBa i Matep . https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BeecTna https://m.edsoo.ru/ff0d210c
2 IlousTue o MeToMax MO3HAHUS B XUMHUU 1 bubmorera [IOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[Ipasuia
3 paboTHl B TaOOPATOPUU U TIPUEMBI i | bubmuoreka [{OK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bu6mmoreka [JOK
6 ATOMBI 1 MOJICKYJIEI ! https://m.edsoo.ru/ff0d2a6c
. XUMHUYECKHUE AIEMEHTbI. 3HAKH | bubmuorexka [JOK
(CMMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U ClIOXKHBIE BEIIECTBA 1 bubmorexa HOK
p m https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 nommorexa L10

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas o a. BasienTHOC
HIMIH A bopuyn HCHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JICMECHTOB
1 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCUHECHUN https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemnecta. MoJib. bubmmoreka [{OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMHUUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJiMuecTBa, MacChl
17 BEIIECTBA MO YPABHEHUSIM XUMHYECKUX Bubnmorexa [IOK
tectBa no yp hitps://m. edsoo.ru/f0d5708
peakui
Knaccudukanuss XauMUuecKuX peakiinii
18 (coenuHEHMS, pA3IOKEHUS bubmorexa HOK
8 P . https://m.edsoo.ru/f0d334
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IIeHIE 1 bubmorexa HOK
H AT Hul https:/m.edsoo.ru/ff0d40c4
cUcTeMaTH3allusl 3HaHUI
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
71 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d44 8¢




npocroe BeuecTBo. O30H

dusznueckue 1 XUMHUYECKUE CBOUCTBA

bubmmorexa [{OK

22
KHCII0POAA (PeaKIHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorera [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxkiuu, IoHATHE O bubnnorexa [JOK
TEPMOXMMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar $I3H€I—EI/I6(11;03 . a, CIIOCOOBI c)ero Bubnmorexa [IOK
p e, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa Bubnmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 du3nyecKkue U XUMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 I1
OIUITHE © IHCTOTax 1 cobx https://m.edsoo.ru/f0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnunorexa [JOK
J1a00paTopHu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o teme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorajapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYECTBa
33 BEIIECTBA ra3a 1o ero H3BECTHOM bubmorexa HOK
. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Brerunciienuss 00bEMOB ra3oB 110
34 aBHCHHIO PEAaKIIMU HAa OCHOBE 3aKOHA bubmiorexa HOK
yp . p . https://m.edso0.ru/ff0d5708
00BEMHEBIX OTHOIIICHUH T'a30B
du3nvecKkrue U XMMUYeCKHEe CBOMCTBA bubmmoreka [{OK
35
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonsatue 06 bubnuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopa xak pactBoputens. HacblleHHbie
37 ¥ HEHACBIIIISHHEIC pacTBOPEI. MaccoBas bubmiorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 mo Teme
18 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [IOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
19 KontponbHaas padota Ne2 o teme bubnuorexa [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KilaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmiorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, K1accuuKaius, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHMCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaune): HOMEHKIIATypa,
46 cnoco((SI)II) O0JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmiorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIACChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001Ienre U cucTeEMAaTH3alis 3HAHUI
B 1 https://m.edsoo.ru/00ad9cb2
Kontponbnaas padota Ne3 o teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUIESCKUX bubmiorexa LHOK
. p https://m.edsoo.ru/00ad9ela
COCAUHEHUH
[TepBbie MOMBITKHM KIacCUpUKAIIIT
bubmuorexka [JOK
51 XUMHUECKUX 3eMeHTOB. IloHsTue o
https://m.edsoo.ru/00ad9ffa
rpynnax cXOAHbIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bubmuoreka [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00adas52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuoasl, rpymnmsl, IOATPYIIIILI

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
55 aToMOB 3JieMeHTOB [lepruoanueckoi bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepuomnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3aKoHa asis
57 pa3BuTHA HayKu U npaktuku. /. 1. bubnuoreka [JOK
MenneneeB — y4€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DIIEKTPOOTPUIIATEITHLHOCTh aTOMOB bubnuoreka [IOK
XUMHUUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HomHas ximucckas cossb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMudeckas bubnuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenoaspHasi XMMUYECKast bubnnoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CreneHb oKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHbBIE bubnunoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIIUTENU U BOCCTAHOBUTENH bubmmorexa [TOK
https://m.edso0.ru/00adb076
65 KonTtposnbHas padota Ne4 o teme bubnuoreka [IOK




«Ctpoenne atoMa. XUMHUECKasi CBA3bY

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

66 PesepBHeiit ypok. O600IIeHNE 1 | bubmmoreka [JOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c¢c
67 PesepBHrIit ypok. O600IICHNE 1 | bubnuorexa [JOK
CHCTEeMaTH3alus 3HaHUIH https://m.edsoo.ru/00ad9cb2
68 PezepBubiii ypok. O0o0IICHNE U | bubmmorexa [IOK
CHCTeMaTH3alus 3HaHuI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema ) bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 bubmorexa OK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponpnas padorta Nel o reme
5 «IToBTOpeHue U yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XxumMmuaeckux 1 bubnuorexa [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTH XUMHUYECKOI
7 eakuu. IloHITHE O TOMOTEHHBIX U 1 bubmmorexa [IOK
p ) https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEaKLHIX
[ToHaTHE O XUMHUYECKOM PABHOBECHUHU.
bu6mmoreka [JOK
8 @DakTOpbl, BAUAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKECHUC

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




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIRHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKON
10 ncconuanyy. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
A HHATIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LOK
yp peaKt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUH B CBETE IIPEICTABICHUN bubmmorexa LHOK
p\,ﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
et . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOIUALINUT
14 TlousiTie o runpoIn3e cojie bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aIIHs bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Penrenne pkcriepuMeHTAILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KounTtponsnas pabora No2 mo teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALIUI Bubmiorexa OK
P A HHATLHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIMU B pacCTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCI?I/IG CBls)ﬁCTBa Ha IIpuMepe bubmmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnunoreka [JOK




XUMHUYECKHE CBOMCTBA, MOTYYCHHE,
MIPUMEHEHUE

https://m.edsoo.ru/00adel 04

[IpakTtuyeckas padora Ne 2 o teme

bubmmorexa [{OK

20 «lTonmydyeHne COIAHON KUCIOTHI,
yi . . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
” OO6mrast xapaKTepUCTUKA PJIEMEHTOB bubnuoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITIU CEPBI.
” Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHE, bubnuoreka [IOK
(buznueckrue U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3UYecCKre U XUMUYECKHUE CBOHCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
2% MOJTY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COeAMHEHUSIMU
cepbl
7 Brrunciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
MIPOAYKTa PEaKINu https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTHKA HJIEMEHTOB bubnuoreka [IOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3nYecKue u
XMMHUYECKHE CBOWCTBA

https://m.edsoo.ru/00adeeca6

AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYCHUE U brbmmorexa [OK
> THOIYH https://m.eds00.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[lonydyeHne aMmMuaka, U3yueHue ero bubmorexa HOK
. v St https://m.eds0o.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banmre HUTPATOB U COJIEH
aMMOHWSI B KQ4eCTBE MUHEPATHHBIX

32 0OpeHnii. XUMHUYECKOE bubmorexa LOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIeH cpe/bl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn bocdhopa u

33 (boc:li))o pHa;I KI/ICJ'I((l))Ta (b(bI/II)SI/I(‘I\QCKI/Ie u Bubnmorexa [IOK

P o https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

14 KaueCcTBe MUHEPAJIbHBIX YI0OpEHUH. bubnnoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(jz[e gmﬂzecxie U XUMUYECKHE bubmmorexa [TOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
16 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHUE CBOMCTRA.

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




DKosorndyeckre npooIeMsl,
CBs3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroJibHAsI KUCOTA U €€ COJn brbmmorexa [TOK
https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o Teme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpraHNYECKUX BEIIECTBAX KaK O bubmmorexa LHOK
p https://m.edsoo.ru/00ae054¢
COCTMHEHUSX yTIIepo/ia
40 Kpemunii 1 ero coenHEeHNS bubmmorexa [OK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«Baxnelmue HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padoTta Ne3 no teme
. bu6mmoreka [JOK
42 «BaxHeime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Metannuueckas CBSI3b U bubnuoreka [JOK
METAIUTNYECKasd KPUCTAIUINYECKAs https://m.edsoo.ru/00ael103e
pemérka. Gu3nyYecKre CBOMCTBa
METAaJIOB
XHUMHUYECKHE CBOMCTBA METAJIIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN PsifL

HaHpH)KeHPII’I MCTAJIJIOB

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




OOm1re cnocoObl MOTyYeHUs
MertauoB. CruiaBel. Beruucienus no

45 aBHEHUSIM XMMHWYECKHUX PEaKUU bubnmorexa LHOK
p PeaKIUH, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
npuMecu
46 ITonsaTre o KOpPO3NH METAIIOB bubnmorera [TOK
pp https://m.edsoo.ru/00ael1278
bubmmoreka [{OK
47 eJ10 € MeTa
[enounpie MeTaib https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ieno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ael 5¢8
50 Baxxueitmue coe JUHESHHS KalbITHS bubmorera [IOK
4 H https://m.edsoo.ru/00ael 5¢8
51 O0001IeHne U cCUCTEMATU3 AN
3HAHHI
5) JKEcTkoCTh BOJBI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
S . bu6mmoreka [JOK
53 JKEcTKOCTEL BOABI U METOLI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOMCTBA OKCHIA U bubnunoreka [JOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Keeso nommoreka 11O

https://m.edsoo.ru/00ael d86




Oxcupl, TUAPOKCHIBL U COJIU JKEJle3a

bubmuoreka [JOK

> (IT) m xenesa (11I) https://m.edsoo.ru/00ae35e6
53 O606HUICHI/IG Y CHCTEMaTH3aIus
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«BaxHeiue MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUM, €CITN OJIUH U3
60 peareHToB JaH B U30BbITKE WU bubnuoreka [JOK
COIEPKUT MpUMecH. Beraucienus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJIa TIPOTYKTA
peakuuu
61 O6o6nvleHI/Ie A CUCTEMAaTU3aIINs
3HaHUU
KontponbHas padota Ned4 o teme
62 «BaxuHenmme MeTajuibl 1 UX
COCTMHEHUS»
63 BeniectBa u matepuaisl B bubnuorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTHYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK




cUCTeEMAaTU3alus 3HaHUN

https://m.edsoo.ru/00adb33c¢

68 PezepBubiit ypok. O0oOIICHNE U

cUCTeEMAaTHU3alus 3HaHUN

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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YYEBHO-METOINUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensua O.C., Octpoymos WU.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue»,2024
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,

AxunonepHoe obmiectBo «M3narensctBo «IIpocsemienne»,2019 r

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

Xumus 8 knacc. [IpoBepouHbie U KOHTpOIbHBIE paboThl. ["abpuensu O.C.,
JIpicoBa I'.T'.

Xumus. 8 knacc. TexHomornueckue KapThl ypoKoB Mo yueOHuKy ["abpuensn
O.C.

Xumus. 9 knace. TexHomornueckue KapThl YpoKoB 1o yueOHuKy ["abpuensa
O.C.

Xumus 9 knacc. [IpoBepounbie 1 KOHTpobHBIE paboThl. ["abpuensu O.C.,
JIpicoBa I'.T'.

PaGouas terpans 8-9 ki., O.C. 'abpuensu, C.A. Cnaakos, U.I".Octpoymos.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://easyen.ru/load/khimija/9 klass/130



https://m.edsoo.ru
https://school-collection.edu.ru

https://www.ug.ru

https://resh.edu.ru

OBOPYOBAHMUE : o6opyaosaHue TouKkn pocTa.









AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 3056351891868261680104004353583193104950455390128
Bnageney MNynaesa MoamMuna AnexkcaHaposHa

OeicTevTened C 02.04.2024 no 02.04.2025



http://www.tcpdf.org

		2024-11-08T13:46:39+0500




