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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00I1IIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuUM MaéT TPEACTABICHUE O IIENAX, OOIIEH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeelieHue €ro Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MPOrpaMMbl MO XHMHUH, OINPEIENACT KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JIEATELHOCTH O0O0YyYalomerocss Mo OCBOCHUIO
y4e0HOT0O CoIepKaHUsI.

3HaHUWE XUMHUHU CIYKUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 HSBOJIIOIUMU BELIECTB B MPHUPOJIE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTATLHBIX M HCCICIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAMOTHOCTH O0YyYarOIIUXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B DKOJOTHYECKOE
o0Opa3oBaHHe 00Yy4AIOIIUXCS.

JlanHble HampaBlieHUS B OOYYCHHHM XUMUHM OOCECICUMBAIOTCSA CICIIM(PUKON
colepkaHusi  y4eOHOTrO  MpeaMeTa, KOTOPBIA  ABISETCS — MEeJarorudecku



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaOIMMUCS CUCTEMBbI NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHSATHI
OpraHU4eCKON XMMHH.

CrpykTypa coaepkKaHHsl NPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0o nmojaxonaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATHW O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl IO MPUHLHILY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NMPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akona J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEJOBATEIBHO OT OAHOIO
YPOBHSL K JpYromy, BBINOJHAS (YHKUUM OOBSICHEHHS U IPOTHO3UPOBAHUSA
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IPAKTUYECKOIO NMPUMEHEHUS U IOIYYCHHS
M3y4aeMBbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHUYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEeMHOW NpPHUPOABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMS B Hayke. M3ydeHne XuMuUM NPOUCXOAUT C TNPHUBJICUECHUEM
3HaHUW M3 paHee M3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKalouil MUPY,
«buonorus. 5—7 knacce» u «Pusnka. 7 Kiace».

[Ipy wu3yuyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XMMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIIBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XMMHUECKHUX
3HAaHUN — BaKHEUINX (paKTOB, MOHSATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B
OpUOOIIEHMM K HAy4YyHbIM METOAaM [IO3HAHMS TPU U3YYEHUH BEIIECTB MU
XUMHUYECKUX PEaKUui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWHU B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM NpaBUJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU Ha YpPOBHE OCHOBHOI'O 0OOIIEro oOpa3oBaHUs BaXKHOE
3Ha4YeHHE NMPUOOPENU TaAKUE LIETH, KaK:



— (GOpMHUPOBaHHE WHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEILHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrniedeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHHIO 00YIAIOIIUMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o00meld (YHKIIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMN
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHA OOBSICHATh U OLEHUBATH SIBICHUSA
OKpY’KaIOIlIEr0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XMUMHH, TPUMEHATh UX IpPHU PEIIEHUU NpoOJeM B MOBCEJHEBHOW XKHU3HU MU
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUYECKUX OTHOLLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKHX 3HAaHUU JUId BbIPAOOTKH HKOJOTUYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBALUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHU Ha YpPOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHavyabHBIE XMMHYECKHE TOHATHSA

[Tpenmer xumuu. Ponb XMMUU B JKU3HU 4ellOBeKa. XUMHS B CUCTEME HAYK.
Tena u BemiectBa. PuU3NYECKUE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE
BenlecTB. [loHsATHE O MeTOAax Mo3HaHWs B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOT0 AJIEMEHTA B
COEJIMHEHUHU.

KonunuectBo BemectBa. Moabs. MossipHass Macca. B3anMoCBs3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BemecTBa. Pacuyé€rel mo Qopmyrnam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeAUHEHMS, Pa3I0KEHUs, 3aMEILIEHUs, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiamMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OPYAOBAHUEM, U3YUECHHE U OMUCAHUE
(du3MUecKux CBOMCTB O0O0pa3l0OB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONKCaHUE NPU3HAKOB MPOTEKAHUS XWMUYECKUX peakuuid (pas3siokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE XkKee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIIIapUMBaHueE, AUCTWUIALUSA, XpoMaTtorpadus, IpOBEICHHE OUUCTKH TOBApEHHON
CONMM, HaONIOAGHHE W  OMNHCAHME  PE3yJIbTaTOB  MPOBEACHUS  OINBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KUclopoda B JabopaTOpud W IPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposia B mpupoje. O30H — ayIoTpoIHas MoAu(pUKaLNS KUCIOPO/a.

TennoBort »h(EKT XUMHUUECKOW pPEaKIuy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPEakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJIEHHWE TApPHUKOBOTO 3P eKTa, pa3pylieHue 030HOBOTO CIIOS.



Bomopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pactBoputesib. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeKka. KpyroBopor BoAbl B IpupoeE.
3arpsi3HeHHre OpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coemuHennid. Oxcupapl. Kmaccumdukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyrommue. Homenkmarypa oxcuaoB. Du3nveckue U XUMHUYECCKUE
CBOICTBA OKCUJIOB. [lomyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusndeckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @uU3M4ecKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCITMHEHMUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMPEIECICHUE COAEPKaHUSI KUCIOPOAa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMKMCAHWE WX CBOWMCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3auMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEHW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),
uccieoBaHue  oOpas3IoB  HEOPraHWYECKHX BEHIECTB Pa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
uzydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIuid HEeUTpalu3alyu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/JIa JAPYTMM W3 PACTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIBHBIX 33/lad Mo TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEOMHEHUI.



IHepuoanueckunit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Teprnonnueckoit cucrembl xumuueckux iemMeHToB J{. . Menneneesa. [lepuoas
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnsl. Dnexktponsl. CtpoeHne
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrPpyInaM U Nepruoaam.

3nauenue [lepuoguueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€Hbli U
rpakJIaHUH.

Xumuyeckas cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipouieccrl OKUCIIEHUST U BOCCTAHOBIEHUS. OKMCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pas3lloB BEHIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT U IIEJIOYEH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuy pa3ioKeHUsI, COSTUHEHU).

Mesxwcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCMOJIb30BaHHE KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIHUKJIA.

OO0mue ecTecTBEHHO--HAYyUHbIC TTOHATHS: HAYYHBIM (haKT, TUIoTe3a, TEopusl,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIIbI, PAJAUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3NUYECKUE BEIUMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COoHIIE.

buonorus: porocunTes, apixanue, buocdepa.



['eorpadusi: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJBI,
TI0JIE3HBIC UCKOIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKIHs

Ilepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kaaus, KAJIbIUA W HX
COCIMHEHNUN B COOTBETCTBMM C IIOJIOKEHUEM JJIEMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHre BelleCcTBAa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTATUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMUYECKOH CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUUECKUX PEAKIUM 110 Pa3IMYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKHE
YPaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonste 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusix. [IoHsITHE 0 TOMOTe€HHBIX M TeTepOreHHBIX
peakuusx. [lonstue o xkaranuse. [lonstue o xumuueckom paBHoBecHU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW pEAKUUMHU M TOJIOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiienue YPaBHEHHUM

OKHUCJIUTEIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMA C  HCIOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUUALIMU. DICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, anHnoHbl. MexaHu3m auccOoLMalli BELIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp aucconuanuu. CUabHbIE U C1a0ble dJIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUS peakii HOHHOTO 0OMeHa,
MOJIHbIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojlell B CBeTE€ MPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccorumanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSTHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BCII[ECTB — METAJIOB W HeMeTaioB (Tpadura m anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, WCCIECIOBAHUE AIIEKTPOIPOBOTHOCTH



pacTBOPOB BEIECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, IIEIOYEeH U COoJIed
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  NPOTEKAHWS  peakluudid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHUWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX  peakuui
(ropeHue, peakiuu pasyIoKEeHHs, COCTUHEHUS), pacliO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, peIICHUE
HKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl 1 uX coeiuHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpPe  XJopa
(B3aMMOJEHCTBUE C METalllaM{, HEMETaUlaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJIy4eHHE, NMpuMeHeHue. JleiicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpPraHU3M 4elioBeka. BaxxHeHlmme XJOpuibl U UX
HaX0XJIEHUE B IPUPO/IE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHYECKHe CBOMCTBa. OKCHIBI Cepbl KakK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, (uU3MUECKUEe W XUMHYECKHME CBOMCTBa (00mIME Kak
NpEeACTaBUTENS Kjacca KHUCIOT W crneuuduyeckue). XUMHUYECKHE pPEaKIuH,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLUs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COENMHEHW B NpHUpoOAE. XUMUYECKOE
3arpsi3HEHUE OKpPYXKAroIIed Cpelbl COECIMHEHUSIMU cepbl (KUCIOTHBIE JT0XK[IH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKHUCIEHHUS. A30T, paclpoCTpaHEHHE B MPUPOJIE,
bu3nUeckue U XuMHIecKue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue u npuMenenune. Com aMMOHUS,
X (U3NYECKUE U XUMUYECKUE CBOWMCTBA, MpUMEHEeHHe. KadecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ ToNydeHue, (QU3MUECKUe W XUMUYECKUE
cBOMcTBa (0OlIME Kak TMpEeJCTaBUTENS KJlacca KHUCIOT U clelu(puyecKue).
Hcnonp30BaHWe HUTPATOB M COJE aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMu4eckoe 3arpsi3HeHHe OKPYKarollel cpeibl COeIMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, pu3HIeCKUe U XUMHICCKHAE CBOMCTBA,
nosyuerue. Mcnons3oBanne GochaToB B Ka4eCTBE MUHEPATHHBIX YI0OpEHUH.

Oo6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTE€pHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpoJ,  aJIOTPOIHBIC



Moau(uUKalMKu, pacIpoCTpaHeHWEe B MpUPOAE, (U3HUECKHMEe U XUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepojaa, ux
dbuznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucnoTa u €€ coiu, uX (PU3nYecKue U XMMHUYECKUE CBOMCTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yroiab, NPUPOAHBIA Ta3, HedTh),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaKHBIX BEIECTBAX: KHUpaX, Oelikax, YriieBoJlax — U UX
posii B OKM3HM YEJIOBEKa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCINHECHHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOMCTBA, IOJIY4YEHHE U
npuMmeHenue. CoequHeHHs KpeMHus B mnpupozge. OOmue mnpeacraBieHus o0
okcuae kpemuus (1V) u kpemuueBoi kuciaore. CHIMKATBI, UX HCIOJb30BAaHUE B
ObITYy, B MIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHHE KAYECTBEHHBIX PEAKIUN Ha XJOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS], OMBITHL, OTPAKAIOIIME (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
rajJloreéHOB M MX COEIMHEHUM (BO3MOXKHO MCIOJIb30BAaHUE BUICOMATEPHUAIIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEpHAIIOB), HaOIIOIEHNE TTpoliecca OOYTIIMBaHUs caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, M3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBiIEHHOMN CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakIuK Ha Cyabdar-
HMOH U HaOIoZieHHe MpHU3HaKa e€ MpPOTEeKaHMs, O3HAKOMJIEHHE C (PU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO MCIOJb30BaHHUE
BHUJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX yIOOpEeHUM, MoydeHue,
coOuMpaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IMPOBEJACHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHue NpU3HAKOB
UX [IPOTEKaHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXXKHO  HCIOJB30BAHME  BHUIEOMATEPHUAJIOB), U3ydeHHuEe  Mojelen
KPUCTAIUTMYECKUX pemIETOK anmasa, rpaduta, (QyijaepeHa, O3HAKOMJICHHE C
IPOLECCOM aACOPOLMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HAaBaHUE U W3YUYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEJACHUE KAYeCTBEHHBIX PEAKIM Ha KapOOHAT U



CUJIMKAT-HOHbl W W3YYCHUE IMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMENW CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTalTbl M UX COCTUHEHUS».

MeTaJibl 1 X COeIMHEHUS

OO01mast XxapakTepUCTHUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux TnonoxeHusa B llepuomnyeckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MeHnneneeBa u cTpoeHus: aToMoB. CTpOo€HHE METaUIOB. MeTayundeckasi CBs3b U
METAJUTMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  DIEKTPOXUMUYECKUH  pAll
HanpspKeHUil MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
CIIOCOOBI TIONIY4eHHUST MeTauioB. [loHATHE O KOPPO3WM METAJIOB, OCHOBHBIC
cocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepmoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyueckre U XUMUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HAaTpusi M Kauus. [IpuMeHeHWe WIENOYHbIX METaNIOB M HX
COCUHECHUM.

[[lenoyHO3eMENbHBIE METAUIBI MarHuili HW  KaJblMW: TIOJIOKEHHE B
Ilepuonnueckoin cucreMe xumMudeckux siemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaxOXJeHue B rpupoae. Pu3nuecKkue 1 XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelmne coequHeHUs KaiblUs (OKCHUI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.

AltoMuHUN: TIoJ10)keHuE B [lepronueckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHMEe aToMma, HaxOXKIECHHE B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA aTlOMUHMS. AM(POTEpHbIE CBOMCTBA OKCUIA U THAPOKCHIA
AITIOMUHUSL.

Keneso: monoxenue B [leppoanyeckor cCUCTEME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B mpupoac. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, TuapoKkcubl U conr xenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS XKeEJe3a B KUCIOPOIE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMid HA WOHBI: MarHus, KajabliMs, aTIOMUHUS, [IMHKA, KeJe3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAaMU HATpusi, KaJus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUIEHUE 3KCIIEPUMEHTAIbHBIX 33714 10 TeMe «Baxuerue
METaJUIbl U KX COCTUHEHHUS.



XHMHUA M OKpY:KaoUias cpeaa

BemectBa u matepuanbl B MOBCEAHEBHOM >KM3HM 4yenoBeka. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomnib mnpu
XUMHUYECKUX 0XKOTaxX U OTPaBICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpyKarouleh cpenbl (MpeesbHas JomycThUMas
KOHLIeHTpalus BeuecTs, aanee — [1JIK). Poias xumMuu B perieHun 3K0JI0rHYeCKuX
poOJieM.

Xumuueckuii IKCnepumenm:

M3y4eHHe OO0paslloB MaTepUaNIOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmubnie ceasu

Peanmnsanus MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJEIBHBIX IPEAMETOB
€CTECTBEHHO--HAy4YHOT'0 [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUSA: HAYYHBIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHHTE3, KIacCUpUKalusi, NEepUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHI,
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAast
peméTka, CIUlaBbl, (PU3NYECKHE BEJIWYUHBI, €AUHUIBI M3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPATbHBIE
y10OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpandbl, TOPHBIC TMOPOJIBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJie OOYYEHHsS XUMHUU B €IMHCTBE Y4eOHOU U
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIUIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIA3ALMHN O0yUYarOIIHUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIECHHOCTHOI'0 OTHOLLIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JAPYTUX  BHAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIPOILIECCE OTOM Yy4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3ULMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEICTABICHNUS O BELIECTBE M XMMHUYECKOW PEAKLIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHWUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOMU
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKHUMH CPEICTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYyYEeHHMIO M TO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcamMO0Opa30BaHUIO, MPOEKTHOW W  HUCCIIEIOBATEIbCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH W YPOBHS OOY4YEHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU MKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS ajJKOT0Js, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY U3yUYeHHUI0 TIpodeccrii U Tpyaa pa3audHoro poja,
YBOKEHUE K TPYLy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAaHHUS, IOHUMAHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M MyTell UX PEeIIeHUs MOCPEICTBOM METOJ0B XHUMUU,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHUS OOIIEHAYyYHbIE TOHATUS (3aKOH, TEOpus,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCaAIbHbIC YUeOHbIE NeMCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISITH UX XapaKTEpHbIC



IPU3HAKH, YCTaHABJIMBATh B3aHMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE paCCYkACHUS (MHAYKTUBHBIC, ICYKTUBHbBIC, 10 aHAJIOTUH),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ »JJIEMEHTa), XUMUueckas (opMyna M ypaBHEHHE
XUMHUYECKON peaKIMi — MPU PEIIeHUH y4eOHO-TIO3HABATENbHBIX 337a4, ¢ yUYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISATH U XapaKT€PU30BaTh CYLIECTBEHHBIE
MPU3HAKU W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKE B KAuyeCTBE OCHOBBI JJs1 (OPMUPOBAHUS THUIOTE3bl IO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIECOBAHUS, COCTABISATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIMIO
pa3IMyYHBIX BUIOB U (DOPM NpeACTaBICHUS, MOIYyYaeMylO U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONyJIIpHasl ~JIUTepaTypa XUMHUYECKOTO COJIEp)KaHUs, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
UHGOpMallMd U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX JUIsl BBIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPENEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO POpMY MpeAcTaBiIeHUS UHPOPMaLUUA U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:



YMEHHUS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WiM) JIHUCKYCCHUHU) TIO
CyliecTBy  oOcyxkaaemMoil  TeMmbl, (OPMYJIHPOBATb CBOU  MPEIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAX; JeJaTh MPE3CHTAIUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

YMEHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENIbHOM M MCCJEAOBATEIbCKOM  JIESITEIBHOCTH  MPU  PEUICHUU
BO3HHMKAIOIIMX NpOoOJIEM Ha OCHOBE Y4Y€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuid (00Cy X aeHusl, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD», KOOPIAMHAITHIS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
MPEVIOKEHHBIA alITOPUTM  JIEMCTBUWA TMPU BBINOJHEHUM 33aJaHUMl C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MIPE/1JIaraéMble B YCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAaHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOyuenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
pacKpblBaTh CMBICJ OCHOBHBIX XHWMHYECKHUX TMOHATHI: aTOM, MOJIEKYJa,
XUMUYECKUNA DJIEMEHT, TMPOCTO€ BEUIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOJHAsT W HEOJHOPOJIHAs), BaJE€HTHOCTb, OTHOCUTEJbHAs aTOMHas |
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
JIOJIST XUMHUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHHUE, COJIb, AJEKTPOOTPUIIATEILHOCTh, CTEMEHb OKHUCJICHUS, XUMHUYECKas
peakius, KiacCu(pUKaIMs peakiuii: peakiiui COSANHECHHS, PEaKIINU Pa3I0KEHUS,
peakiuyu 3aMeleHus, peakiuu OOMEHa, JK30- M HHAOTEPMHUYECKHE PEaKIIHH,
TEIUI0BOM A(PGEeKT peakmuu, Sapo aToma, DJICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHYECKash CBs3b, TOJIApHAs W HEMOJSpHAs
KOBAJICHTHAsl CBSI3b, HOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MAaccoOBasl J0Js
BelllecTBa (IPOLICHTHAsI KOHIIEHTPAIUsi) B pacTBOPE;



WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSIThH 3TU
MOHATHS TIPU ONHMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JIJIsi COCTaBJeHUS (POpMyIN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENIEeNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSIX, CTECIICHb
OKHUCJICHHS DJIEMCHTOB B OWMHAPHBIX COCIUHCHUSIX, MPUHAIICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCy COEAMHEHMM 1o QopMynaMm, BUJ XUMHYECKOU CBS3H
(KOBaJICeHTHAs! M MIOHHAsI) B HEOPTaHUUYECKUX COCAMHECHUSIX;

packpeiBath  cmbicn  [lepuommueckoro  3akona JI. WM.  Mengeneea:
JEMOHCTPUPOBAaTh  [OHHMAaHUE  MNEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XAMHUYECKUX 3JIEMEHTOB OT MX IOJIOXKEHHS B llepuomnueckor cucreMe, 3aKOHOB
COXPAaHEHHSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
Y4EHHUs, 3aKOHA ABOTrajipo;

OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepronuueckoil cucTeMbl
XUMHUYECKUX AJIEMEHTOB: Pa3jinyaTh MOHITHS «TJIaBHAs moArpyimna (A-rpymnma)» u
«mobounas moarpymnmna (b-rpymnmna)», Manbie U OOJBIINE MEPUOABI, COOTHOCHUTD
o0o3HaueHusi, KOoTopble wuMmerorca B Tabnune «llepuoamueckass cucrema
xuMuueckux sneMeHtoB JI. M. MeHaeneeBa» C 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTpPOEHHUSI aTOMOB XMMHUYECKHX J3JIEMEHTOB (COCTaB W 3apsj sijipa, oOIIee YUCIo
AJIEKTPOHOB U pACTIPEIEIICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIIMpPOBaTh  XMMHYECKHUE  DJIEMEHThI, HEOPTraHWYECKHE  BEIECTBA,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TeroBoMy 3P DeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, TOATBEpKJasi ONHUCAHWE MPUMEpPaMH MOJEKYISIPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTaBa,
BO3MOKHOCTH ITPOTEKAHUSA XUMUYECKUX MPEBPAIIEHUN B PA3JIMYHBIX YCIOBUSX;
BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MACChl BEIIECTB,
MacCCOBYIO JIOJII0 XMMHYECKOIo 3JeMeHTa 1Mo ¢Gopmylsie COSTUHEHHs, MacCOBYIO
JIOJII0 BELIECTBA B PAacTBOPE, NPOBOAUTH PACUETHI 10 YPABHEHHUID XUMHYECKOU
peakuuu;

IIPUMCHSITh OCHOBHBIC OIICpAllUd MBICIIUTCIIBHOM JIEATEILHOCTH — aHalIu3 H
CHUHTE3, CpaBHEHHE, 0000IIECHNE, CHCTEeMAaTU3aI|I0, KIIaCCHU(UKAIINIO, BBISBICHUC
MPUYUHHO--CJICICTBEHHBIX CBSI3¢M — I HW3Y4YEHUS CBOWCTB BEIIECTB U

XUMUYECKUX PEAKIINM, eCTECTBEHHO-HAyUHbIE METO/bl NO3HAHUS — HAOJIOACHHUE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICIICHHBIN);

CJIeI0OBaTh TMPAaBWJIAM TOJIb30BAHUS XHMHYECKOW TMOCYAOM U JabOopaTOpHBIM
00OpyIOBaHUEM, a TaK)Ke MpaBuiIaM oOpallleHusl C BEIIECTBAMHU B COOTBETCTBHH C
UHCTPYKIHUSAMU IO BBIMOJHEHUIO JIAOOPATOPHBIX XHMUYECKUX OIBITOB 10
MOJyYEHUI0O U COOMpPaHUIO Ta3000pa3HbIX BELIECTB (BOAOPOJA M KHCIOPOAA),
IPUTOTOBJICHUIO PACTBOPOB C OMNPEICIEHHON MacCOBOM JOJIEM PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBAaTb W IPOBOJAWTH XHMHUYECKHE OKCIIEPUMEHTBI IO



pacrlo3HaBaHUIO PACTBOPOB IIEIOYEH W KHUCJIOT C MOMOUIbIO HHIUKATOPOB
(;rakMyc, dheHondTaenH, METUIIOPAHXK U JIPYTHE).

K xonIty oOydenus B 9 kiacce npeMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATHH: XWMUYECKHH AJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, OJEKTPOOTPUIATEIbHOCTh, CTENEHb OKHCICHUS, XHUMHUYECKas
peaKIusi, XkMUYECKast CBSI3b, TEITIOBOM d(PPEKT peakiuu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, OJJIEKTPOJUTHI, HEANEKTPOJUTHI, DJICKTPOIUTUYECKAST TUCCOLIMAINS,
peaxkuu HOHHOTO OOMEHa, KaTalnu3aTop, XMMUYECKOE paBHOBECUE, OOpaTUMBbIEC U
HEoOpaTUMBbIe peaxiuu, OKHUCJIUTEIIEHO-BOCCTAHOBUTEIHHBIC peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE U BOCCTAHOBJICHHUE, aJJIOTPOIMHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAs, METAJTMYEeCKas),
KpUCTaJUIMUeCcKasl pemérka, KOppo3us METaJUIOB, CIUJIaBbl, CKOPOCTh XUMUYECKON
peakiu, npeaenbHo gomyctuMas konnentpanus [1/IK Bemectsa;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TOHITHI U TPUMEHSTH 3TH
TIOHATHS TIPH ONMCAHUN BEIIECTB U UX MPEBPAIICHU;
UCIIONb30BaTh XMUMHUYECKYI0 CHMBOJHKY JIJIsl COCTaBlieHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
OTpPEENATh BAJCGHTHOCTh W CTENEHb OKUCICHUS XHWMUYECKHX DJIEMEHTOB B
COCJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCy COEAMHEHWM 1o ¢dopmyiaM, BHJI XUMHUYECKOW CBsI3M (KOBaJEHTHas,
WOHHAsl, METaJUIMYecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3aps]l HOHA IO
XUMUYECKON (popmyrie, xapakTep Cpeabl B BOJAHBIX PacTBOPAaX HEOPTaHUUYECKHX
COCIMHECHUM, TUTI KPUCTATUTMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMbici  [lepmogmueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPHUPOBATh €r0 TMOHWMAHKE: ONMUCHIBATH M XapaKTEPU30BaTh TAOIMUHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHATHUS
«riaBHas noArpynna (A-rpymma)» u «mnobounas noarpymnmna (b-rpynna)y», mansie u
OOoNbIIE  TEPHOJIbI, COOTHOCHUTH OO0O3HAYEHMs, KOTOpPbIE HMEIOTCS B
MEePUOINYECKON TaOIHIE, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siapa, oOlee YHUciIo SJIEKTPOHOB U
pacnpeneneHrue uX Mo JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIHE 3aKOHOMEPHOCTH
B U3MECHECHHUU CBOMCTB JIEMEHTOB U MX COCIMHEHUN B MPEJIeIax MaJIbIX MEPUOIOB
Y TJIABHBIX MOJATPYII C YIETOM CTPOCHUS UX aTOMOB,;
KIACCU(PUIIMPOBATh  XUMHUYECKHE DJIEMEHTHI, HEOpraHWYeCKHe  BEIIeCTBa,
XUMUYECKHE PeaKIny (110 YUCITY U COCTaBY YYACTBYIONIUX B PEAKIIUU BEIICCTB, 11O
TEeIIOBOMY J(dekTy, Mo HU3MEHEHUIO CTENEHEM OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB);
XapaKTepU30BaTh (OMHUCHIBATH) OOIIME U CIEIUPUICCKUE XUMHUYECKHE CBONCTBA
MPOCTBIX W CIOXKHBIX  BEIIECTB, TMOATBEPXKIas ONUCAHWE MpPUMEpaMu
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;



COCTaBIISAITh YPAaBHEHUS JJIEKTPOJUTUUECKON ITUCCOLMALMM KHUCIOT, IIEI04Yer u
COJIEH, MOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEaKIIMii HOHHOTO 0OMEHa, ypaBHECHHS
peaKkuuii, TMOATBEPKIAIONIMX CYIIECTBOBAHUE TE€HETUUYECKON CBSA3U MEXKIY
BEIICCTBAMHU PA3JIMYHBIX KJIACCOB;

PACKpBIBATh CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINHI MTOCPEICTBOM
COCTAaBJICHHSI SJIEKTPOHHOTO OajlaHca ITHX PEaKIni;

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOKHOCTH ITPOTEKAHUS XUMUUYECKUX MPEBPAIIEHUN B PA3JIMYHBIX YCIOBUSX;
BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAcCChl BEIIECTB,
MacCCOBYIO JIOJIO XHMHUYECKOTO dJIeMeHTa 1Mo (opMmylie COSTUHEHHs, MACCOBYIO
JIOJII0 BEILECTBA B PACTBOpPE, MPOBOJAUTH PACUEThl MO YPABHEHUIO XUMHYECKOU
peakIuu;

coOJioaTh TMpaBWJIa MOJBb30BAHUS XUMHUYECKOM MOCYJI0H U J1abOpaTOpHBIM
o0opyioBaHMEM, a TaK)Ke IMpaBuUiia OOpalleHus C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKIMSAMU TI0 BBIMIOJHEHHUIO JIA0OPATOPHBIX XHUMHUYECKHX OIIBITOB IO
MOJTYYEHHUIO U COOMPAHMIO Ta3000pa3HbBIX BEIIECTB (aMMHaKa M yIieKUCIIOro ra3a);
MPOBOJIUTh PEAKIIUM, IOATBEPXKAAIOIMIME KAaYEeCTBEHHBIM COCTAaB Pa3IMYHBIX
BEILIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHA-, OpOMHUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cunmkar-, cynbhar-, TUIPOKCUI-UOHBI, KAaTHOHBl aMMOHHUSI U HOHBI
M3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

MPUMEHSThL OCHOBHBIC OIEpPAllUd MBICIUTEIIBHON JESATEILHOCTH — aHalIu3 WU
CHUHTE3, CpaBHECHHE, 0O0O0O0IIEHHWEe, CHCTEMATHU3aIlUI0, BBIIBICHUE IPUYUHHO-
CJICJICTBEHHBIX CBSI3€W — JIJISI U3YUYE€HUS CBOMCTB BEIIECTB MU XUMHUYECKHUX PEAKIIHM,
CCTECTBCHHO-HAyYHBICE  METOJbI  TIO3HAHMS —  HAONIOZEHHE, HW3MEpeHue,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
HaumenoBanue Kouun4yecTBO yacoB
0 JJIeKTpPOHHBbIE (HUPPOBHIE)
n/m  PA3AeIoB H TeM Beero KounTpoJsbHbie IIpakTHyeckue 0GpazoBaTENBHbIE PECYPChI
NPOrpaMMblI padoThI padéoTbI
Paznea 1. IlepBoHayaibHble XMMUYECKHE MOHATHS
XUMUST — Ba)kHas
1.1 ZS;I:sTT;osHaHHﬂ u 5 2 bubmiorexa IJOK
. https://m.edsoo.ru/7f41837¢c
MPaKTUYECKOM
JIEATEILHOCTH YeI0BEKa
12 BemectBa u 15 1 bu6mmoreka IJOK
' XUMUYCCKUEC PCAKIIUN https://m.edsoo.ru/7f41837c
HToro mo pazaeny 20

Pasnen 2. BaxkHeiue npeacTaBuTe/IM HEOPraHUYECKHUX BeLeCTB

21 Bozayx. Kucnopon. 5 bubmuoteka [JOK
' IMousTre 00 okcUaax https://m.edsoo.ru/7f41837¢c
29 Bopopon.Ilonstue o 8 1 bu6mmoreka IJOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
23 ﬁﬁii&iiﬁ e 5 1 1 bubmiorexa LIOK
' https://m.edsoo.ru/7f41837c
OCHOBAHMUAX
2.4 Sﬁfﬁ’éﬁiié&fﬁ“ 11 1 1 bubmorexa LOK
' - https://m.edsoo.ru/7f41837¢c
COE€IUHEHUU
Htoro no pazaeny 30



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

Paznen 3. Ilepuoguuecknii 3akon u Ilepuoanyeckas cucrema xumudeckux 3jaemeHToB /. U. Menaeeena.
Crtpoenne aToMoB. XuUMH4YeCKas CBSA3b. OKUCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIMH

[Teprnoanyeckuii 3aK0OH

151 HGpI/IOI[H‘leCKaH

CHUCTCMAa XUMHUYCCKHX

bubmoreka [JOK

YACOB IIO ITPOI' PAMME

3.1 snemenTos J]. U. ! https://m.edsoo.ru/7f41837¢
Mennemne-eBa.
Crpoenue atoma
XHUMHUYECKas CBA3b.
32 OKHCITUTENBHO- 8 bu6amoreka I{OK
' BOCCTAHOBUTEILHBIE https://m.edsoo.ru/7f41837c
peakIuu
bubmoreka IIOK
Hroro no pasney 15 https://m.edsoo.ru/7f41837¢c
PeszepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 68



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

9 KVIACC

KoumnuecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBanue pa3ieioB 1 (uu¢posbie)
Kontpoabubie IIpakTuueckue
n/n TeM MPOTrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. BemecTBO 1 XMMHUYECKHE PEeAKIIUA
L1 et ocmommm pastenos 5 ) Bufimorexs LIOK
' pas https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bu6mmoreka [JOK
' XUMHYECKHX PeaKIni https://m.edsoo.ru/7f41a636
TR — 5 ) ) buGorexa LIOK
' . HHATIHA. https://m.edsoo.ru/7f41a636
pEeaKu B pacTBOpax
Hroro no pazneny 17
Paznen 2. HemeTasuibl M X COeIMHEHMSI
21 | nenic o eron VIA- 4 1 bubmiorexa LIOK
' https://m.edsoo.ru/7f41a636
rpynmnsl. ['anorexsl
22 | e oo VIA- 6 brbmmorexa LIOK
' ) https://m.edsoo.ru/7f41a636
rpynmnbl. Cepa v €€ COeIMHEHUs
OO6m1as xapaKTepucTUKa
23 XUMUYECKHUX AJIeMEHTOB VA- 7 1 bu6mmoreka [JOK
' rpynmsl. A30t, Gocdop u ux https://m.edsoo.ru/7f41a636
COECIMHEHUS
2.4 OO0111ast XxapakTepuCcTHKa 8 1 2 bubmmoreka [IOK



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

XUMHYECKHUX 3J1eMeHTOB |V A-
IPYNIbL. YTIIEPOI U KPEMHUH U
WX COCIMHEHUS

https://m.edso0.ru/7f41a636

Hroro no pazneny 25
Pa3znen 3. Metayiabl M MX COEIMHEHUS
. bu6morexa IJOK
3.1 OO0mue cBOMCTBA METAILIIOB 4 hitps://m.e dS(])_}).ru 17§412636
39 Baxxueiime MeTamibl 1 MX 16 bubmmoteka IIOK
COEIMHEHHUS https://m.edso0.ru/7f41a636
Hroro no pazneny 20
Paznen 4. XuMus 4 OKpy:Ka0IIa"A cpeaa
41 BemiecTBa n matepuasl B 3 bu6mmoreka IJOK
’KA3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
Htoro mo pazneny 3
PeszepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOITPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
e KosnuyecTBo 4acoB Jara DJIeKTPOHHbIE
n/  Temaypoka Becer  Konrpoubnbl IIpakTnyeckn  HM3y4eHH unppoBLIe
o0pa3oBaTeJIbHbIE
1 0 e padoThl e padoThbl s
pecypchbl
peaver i Pors BuGorera 10K

1 qenopexa. Tota i 1 https://m.edsoo.ru/ff0d210
BEIIIECTBA c
ITousTne o MeTomax BH6H_HOTeKa LHOK

2 O3HAMIA B XML 1 https://m.edsoo.ru/ff0d227

€
[Ipaktruueckas padora Ne
1 «IIpaBuna paboTsl B
1ab0paTOpUU U PUEMBI BH6H_HOTeKa LIOK

3 obpamIerm ¢ 1 1 https://m.edsoo.ru/ff0d23d
1a60paTOPHBIM &
000pyT0BaHUEM)

) | s bucmorera 10K
pagﬂeﬁeHm oneceit https://m.edsoo.ru/ff0d26ca
[IpakTtruueckast pabora Ne Bubmorexa [OK
2 «Pa3nenenue cmecei .

5 (Ha TIpHMEpe 0MHCTKY 1 1 https://m.edsoo.ru/ff0d28c
MTOBAPEHHOU COJIM )» ¢

6 ATOMBI U MOJIEKYJIbI 1 bubmoteka [JOK



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

XUMHYECKHUE DJIEMEHTHI.

https://m.edsoo.ru/ff0d2a6c
bu6moreka IIOK

7 3HaKu (CHMBOJIBI) https://m.edsoo.ru/ff0d2be
XUMHUYECKHUX AJIEMEHTOB 8
8 [IpocTble U CIIOKHBIE bubmmnorexa [JOK
BEIICCTBA https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE Bubmorexa LIOK
9 https://m.edsoo.ru/ff0d2d5
YUCHHUC 0
3aKOH IIOCTOSHCTBA
10 Xmuracoran Gopyya Bumaorexa LIOK
’ https://m.edsoo.ru/ff0d2eae
BaneHntHocTh aTOMOB
XUMHUYECKHUX AJIEMEHTOB
OTHoOcCHUTEIbHAS aTOMHas bubmoteka IIOK
11 Macca. OTHOCHTEIbHAs https://m.edsoo.ru/ff0d323
MOJICKYJIsIpHas Macca c
MaccoBas gous bu6mmoreka [JOK
12 XUMHUYECKOTO DJIEMCHTA B https://m.edsoo.ru/ff0d350
COCTUHCHUU C
KonnyecTBo BemecTBa bubmorexa LTOK
13 ' https://m.edsoo.ru/ff0d523
Mons. MounsipHast macca 0
14 S;ﬁ;::g:;: fIIBJIeHI/ISI bubmorexa [TOK
' https://m.edsoo.ru/ff0d37fa
XUMHYECKas peaKkus
15 IIpu3Haku 1 ycinoBus bubmmorexa [JOK

IIPOTCKAHNA XUMHUYICCKHNX

https://m.edsoo.ru/ff0d3al



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

peakiuu
3aKOH COXpaHEHUs

6
bu6moreka IIOK

16 MacChl BEIIIECTB. https://m.edsoo.ru/ff0d3b8
XUMHUYECKUE YPaBHCHUS 8
Brruncnenus
KOJIMYECTBA, MACCHI bu6moreka IJOK

17 BEILIECTBA 110 https://m.edsoo.ru/ff0d570
YpaBHEHUSIM 8
XUMHAYECKUX PEAKIUN
Knaccuduxanus
XUMUYECKUX PeaKIui

18 (coenuHEHUS, EH6H_HOTeKa HOK

https://m.edsoo.ru/ff0d3f34

pazioxKeHusl,
3aMeleHus, 0OMeHa)
M'..B' JQIOMOHOCOB N bubmoteka IIOK

19 YACHBI-SHIIJIOTCAHCT. https://m.edsoo.ru/ff0d40c
O06o0menue n 4
CHCTEeMaTH3aIvs 3HaHUI =
Kontposnbnas padora Nel bubmmoreka [{IOK

20 o TeMe «BemecTsa https://m.edsoo.ru/ff0d429
XUMUYECKUE PEAKIIUM» 0
](3?2221’;( ;3;1\;)325 Tasos. bu6moreka IJOK

21 ' https://m.edsoo.ru/ff0d448
Kucnopon — snemenT u o
npocroe BeniecTBo. O30H -
dOu3nIecKue 1 bu6moreka IJOK

22 XAMHYECKHE CBOICTBA https://m.edsoo.ru/ff0d461

KHUcopoAa (peakuuu

4



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

OKHUCJICHUS, TOPEHHE).
[Tonsitue 00 oxcuaax

CnocoObl oJTy4eHHs
KUCIIOpO/ia B

bubmmoreka [JOK

23 1a00paToOpun U https://m.edsoo.ru/ff0d497
IIPOMBIIIIEHHOCTH. a
[IpumeneHue kuciopoa
TemnoBoii a3 ekt
XUMHAYECKOUN pEAKIINH,
MOHATHUE O bubmoteka IIOK

24 TEPMOXHUMHYECKOM https://m.edsoo.ru/ff0d479
ypaBHEHUH, 9K30- U 0
SHI0TEPMUYECKUX
peaKIusIxX
TomnuBo (HEPTH, yroiab

o5 Y METaH). 3arpsi3HeHue bubmmoreka [{IOK
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHSI
ITpakTudeckas padora Ne

26 3 no teme «Ilomydenue u bubnmoreka [{IOK
coOupaHHe KHCIOpOIa, https://m.edsoo.ru/ff0d4ae2
M3yYEHHE €ETO CBOWCTBY
Bopopon — anemeHT u bu6mmoreka [JOK

27 POCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd
Haxoxnenue B npupo/ie 0
dusnueckue u bu6moreka IJOK

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

Bosopoaa. [Ipumenenue

0



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

BOJIOpO/Ia

[IonsiTHE O KHUCIOTAX U

bu6moreka IIOK

29 https://m.edsoo.ru/ff0d50d
COJISIX )
CnocoObI oJTy4eHUs bubmorexa TIOK

30 https://m.edsoo.ru/ff0d4dd
BOJIOpO/Jia B 1TabopaTopuu 0
[Ipaktuueckas pabora Ne

31 4 no teme «llonyuyenue u bubmmorexa [{OK
coOupaHue BOAOpOa, https://m.edsoo.ru/ff0d4f42
M3YUYEHHE €ETO CBOWCTBY
MoutsipHbIit 00BEM Ta30B bubamorexa TIOK

32 ’ https://m.edsoo.ru/ff0d542
3akoH ABorajapo o
Brrancienust 00bEMa,
KOJIMYECTBA BEIIECCTBA bu6morexa IJOK

33 rasa 1o ero u3BeCTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA 0
UM 00BEMY
Beraucnenns o0bEMoB
ra3oB 10 YPAaBHEHUIO bubmmoreka [JOK

34 peaKIiy Ha OCHOBE https://m.edsoo.ru/ff0d570
3aKOHa O0BEMHBIX 8
OTHOUIICHWU T'a30B
dOu3nIecKue 1 bu6moreka IJOK

35 XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587
BOJbI a

36 CocTaB OCHOBaHHII. bu6amnoreka [{OK



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

[Toustue 00
WHIUKATOpax

https://m.edsoo.ru/ff0d59e
2

Bopna xak pactBopuTeIb.
Hacenuennsle n
HEHACHIICHHBIE

bu6moreka IIOK

37 https://m.edsoo.ru/ff0d5h4
pacTBopbl. MaccoBas 0
JI0JIsI BEIEeCTBa B =
pacTBope
[Ipaktruueckas padora Ne
5 o Teme

i | Dpmroroarcane BuGmorexa LIOK

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

onpenenéHHON MacCoBOM
JI0JIel pacTBOPEHHOTO
BEIIECTBA»
KontposnbHas padora Ne2 bubmmoreka [{IOK

39 o Teme «Kucnopo. https://m.edsoo.ru/ff0d634
Bomopoa. Boma» 2
Okcunpl: cocTaB, bu6moreka [JOK

40 kinaccudukanms, https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa e
Homyuenme nn BuGmorexa LIOK

41 XUMHTACCIHIE CBOMCTBA https://m.edsoo.ru/ff0d664
KHCJIOTHBIX, OCHOBHBIX U
aM(}OTEPHBIX OKCHIOB €
OcHOBaHUS: COCTaB,

42 KJaccuukanus, bubmorexa TIOK

HOMEHKJIATypa

https://m.edsoo.ru/ff0d67ca



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

[Tonyuenue u

bu6moreka IJOK

43 RUMITACCIHE CROMCTBA https://m.edsoo.ru/ff0d67ca
OCHOBaHUM
o | e coom Bumorers 110K
’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 gp?;/lzzzgllfgeﬂcmﬁcma Eubmrorexa LIOK
https://m.edsoo.ru/ff0dfee2
KHCJIOT
Conu (cpeanue): bu6mmoreka IJOK
46 HOMCHKJITypa, CIIOCOO! https://m.edsoo.ru/00ad947
HOHYHGHI/I)I, XUMHYECKHE 4
CBOMCTBA 4
[Ipaktuueckas pabora Ne
6. Pemenue
ADKCIIEPUMEHTAIbHBIX bu6moreka [JOK
47 3a/1a4 [0 TeMe https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI o
HEOPTaHUYECKUX
COEeIUHEHUI
I'eneTnueckas cBsI3b Bubmorexa [IOK
48 MEHULY TuTaccami https://m.edsoo.ru/00ad9a5
HGOpFaHH‘{%CKI/IX 0
COCJIMHEHU I =
bu6moreka IJOK
49 Obobmerne 1 . https://m.edsoo.ru/00ad9chb
cUCTeMaTHu3aIus 3HaHUM 2
50 KonTtpoabsHas paboTa Ne3 bu6mmoreka [JOK



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

o Teme "OCHOBHBIE
KJIaCChl HEOPTAaHUYECKUX
coenuHeHnin"

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

[TepBbIC MOMBITKH
KJ1accupuKaIuu

bu6moreka IIOK

o1 XHMITACCIUX SITCMEHTOB. https://m.edsoo.ru/00ad9ffa
[TonsiTue o rpynmnax
CXOJHBIX DJIEMECHTOB
Hopsomicoas onprena bumorexa LIOK

52 https://m.edsoo.ru/00ada52
XUMHUYCCKHUX 3JIEMEHTOB
. 1. MenpaeneeBa &
TTepHOIBL, FpyIIIbI bubmoteka IIOK

53 ’ ’ https://m.edsoo.ru/00ada52
MOJrPYTIIBI c
CtpoeHue aTOMOB. bu6moreka [JOK

54 CocTaB aTOMHBIX sIIEP. https://m.edsoo.ru/00ada34
H3oTtomnsl 2
CrpoeHne 2neKTpOHHBIX
000JI0YEeK aTOMOB Bubmmorexa [JOK

55 HICMCHTOR . https://m.edsoo.ru/00ada6b
[Tepnoanueckoit c
cuctemsl /1. U. -
Menpaeneena
XapaKTepUCTHKA Bu6morexa LIOK

56 XHMITHECKOTO S/ICMEHTa https://m.edsoo.ru/00ada82

0 €ro MOJIOKEHUIO B
[Tepuoanyeckoit cucreme

4



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

. 1. MenpaeneeBa
3HaueHUE
[Tepunoanueckoro 3akoHa
JUJIS1 pa3BUTHSI HAYKHU U

bu6moreka IJOK

57 https://m.edsoo.ru/00ada96
npaktuku. 1. U. o
MenpaeneeB — y4€HBIH, =
MeIaror U rpak JaHuH
DIeKTPOOTPULATENBHOCT bubmnorexa [JOK

58 b ATOMOB XUMHYECKUX https://m.edsoo.ru/00adaab
2JIEMEHTOB 8
Honnas xumuueckas Bubmorexa OK

59 https://m.edsoo.ru/00adac3
CBSI3b 4
KoBanentnas nossipaast Bubmorexa OK

60 https://m.edsoo.ru/00adaab
XAMHAYECKas CBI3h 3
KoBanenTHas bu6morexa IJOK

61 HETIOJISIpHAS. XUMHUYECKas https://m.edsoo.ru/00adaab
CBS3b 9

bu6mmoreka IJOK
62 CreneHb OKHCIICHUS https://m.edsoo.ru/00adae?
8

OKHUCIUTENIBHO- bu6mmoreka IJOK

63 BOCCTAHOBUTEJILHBIE https://m.edsoo.ru/00adb07
peaKImu 6
o bu6moreka IJOK

64 https://m.edsoo.ru/00adb07

BOCCTaAHOBUTCIIN

6



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

KontponbsHas pabora Ned

bu6moreka IJOK

65 o reme «Crpoerne 1 https://m.edsoo.ru/00adb48
aToMa. XMMHYECKas 5
CBSI3b» ©
Pe3epBHBII ypOK. bubmmoreka [{OK

66 O060061meHue u 1 https://m.edsoo.ru/00adb33
CHCTEMAaTH3aIs 3HAHHUI c
Pe3epBHbBIl ypOK. bubmoteka [JOK

67 O06o0meHne u 1 https://m.edsoo.ru/00ad9ch
CHCTEeMaTHU3aI1s 3HAHUI 2
PesepBHbIl ypoOK. bu6mmoreka [JOK

68 O06o0meHne u 1 https://m.edsoo.ru/ff0d61c
CHCTEeMaTH3aI1s 3HAaHUI 6

OBILEE KOJIMYECTBO 68

YACOB II1O ITPOI'PAMME



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

9 KVIACC

KoanuecrBo uacoB

JJIeKTPOHHbIE HU(POBLIE

«IToBTOpEHUE 1
yriayOJieHue 3HaHu|

Ne Hara
Tema ypoka Konrpoabubie IIpakTuyeckue o0pa3oBaTeJibHbIE
n/n Bcero U3Y4ECHUA
padéoTbI padoThI pecypchl

[Tepunonnueckuit
3aKOH.
[Tepuoanueckast 1 bubnmnorexa [JOK
CHCTeMa XUMHUYECKIX https://m.edsoo.ru/00adb59e
anemeHToB 1. U.
MenneneeBa
3aKOHOMEPHOCTH B

2 z;ﬁ;iee}éﬁi)fmmm 1 bubmmoreka [{OK

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

AJIEMEHTOB MEPBBIX
TPEX MEPUOIOB
Knaccudukanus u

3 HOMEHKJIaTypa 1 bubmmoreka [JOK
HEOPTaHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIIECTB
Bunabsr xumnueckon

4 CBS3U U TUIIBI 1 bu6mmoreka [JOK
KPUCTALTHISCKUX https://m.edsoo.ru/00adbac6
pEeLETOK
KoHnTtposnbHas padota

5 Nel o Treme 1 1



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

OCHOBHBIX Pa3/iesioOB
Kypca 8 Kiacca»

Knaccuduxarus
XAMHYECKUX PEaKIni
10 Pa3INYHbBIM
IpU3HAKaM

[lonsATHE O CKOpOCTH

XAMHUYECKOU pEeaKInu.

[Toasarue o
TOMOTEHHBIX U
reTePOTreHHBIX
peakusx

[Toasarue o
XUMHUYECKOM
PaBHOBECHH.
@akTOpBI, BIUSIOLINE
Ha CKOPOCTh
XAMHUYECKOUN peakiuu
U TI0JIOKECHUEC
XUMHUUYECKOTO
paBHOBECUSA
OKuCIUTEIIBHO-
BOCCTAHOBUTECIILHBIC
peakuuu

bubmmoreka [JOK
https://m.edsoo.ru/00adbch0

bubmoteka IIOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c

bubmoreka [JOK
https://m.edsoo.ru/00adcade

10

Teopus
AIEKTPOIUTUUECKON
JIMCCOLIUALINY.
CuiibHBIC U clTa0ble
AIEKTPOJIUTHI

bu6morexa IJOK
https://m.edsoo.ru/00adcd68



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

Honusie ypaBHEHUS

bubmmoreka [JOK

1 peakiui https://m.edsoo.ru/00add448
XUMUYECKHUE
CBOMCTBA KUCIIOT U
12 OCHOBaHMI B CBETE bubmmoreka [JOK
peCTaBICHHI 00 https://m.edsoo.ru/00add5d8
AIEKTPOTUTUICCKON
JIACCOIUAITIT
XUMUYECKHUE
CBOMCTBA COJICH B
13 CBETE MPEJCTABICHUN bu6mmoreka [JOK
00 https://m.edsoo.ru/00add8b2
AIEKTPOJUTUIECKOU
JACCOIUALINHT
14 [TonsiTue o ruaponmn3ze bubmorexa [JOK
cosei https://m.edsoo.ru/00add9d4
15 COI/I6(:(")F6611\I;:"IF{I/I;ISeaEI/IH bubmaorexa HOK
N https://m.edsoo.ru/00addd12
3HAHUU
[Ipaktuueckas pabora
16 No 1. «Pemienue bub6moreka [JOK
IKCIIEPUMEHTATBHBIX https://m.edsoo.ru/00addbfa
3a7a4»
KoHnTtposnbHas padota
17 ijszJIeHI?TEle[I;TH‘IeCKaH bubmiorexa TIOK
https://m.edsoo.ru/00addecO
JIUCCOITHALIHS.

XUMHUYECKHUE PEAKIINU



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

18

19

20

B pacTBOpax»
OOmras
XapaKTepUCTUKA
raJIoT¢HOB.
XHUMHUYECKUE
CBOICTBA Ha IPUMEPE
XJiopa
XJIOpOBOJIOPOA.
ConsHas KUCIOTA,
XUMHYECKHE
CBOMCTBA, MOJIyYEHHUE,
MIPUMEHCHUE

[Ipaktrueckas padora
Ne 2 mo teme
«ITomyuenue conssHon
KHUCJIOTBI, U3yUYEHUE €€
CBOMCTB»

bubmmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka IJOK
https://m.edsoo.ru/00ade104

bu6mmoreka [JOK
https://m.edsoo.ru/00ade348

21

Brruncnenus mo
YpaBHEHUSIM
XAMHWYECKUX PEaKIUH,
€CJIY OJUH U3
pEareHToB JaH B
N30BITKE

bu6morexa IJOK
https://m.edsoo.ru/00ade488

22

OOmas
XapaKTepUCTUKA
aiieMeHTOB VIA-
TPYIIIBI

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

23

AJIOTPOIIHbBIE

bu6mmoreka IJOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

MOJU(DUKALIUH CEPBHI.
Haxoxenue cepbl 1
e€ coeIMHECHUH B
MPUPOJIE.
XHUMHUYECKHe
CBOMCTBA CEPBI

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

24

CepoBonopon,
CTpOCHUE,
busnueckue u
XAMHUYECKUE CBOMCTBA

bubmmoreka [JOK
https://m.edsoo.ru/00ade802

25

26

Oxkcuzsl cepsl.
CepHas KuCIIOTa,
busnueckue u
XUMHUYECKUE
CBOICTBA,
IpUMEHEHUE

XUMUYECKHE
peakiuu, Jexaniiue B
OCHOBE
MPOMBIILIEHHOTO
crioco0a MoJTy4eHus
CEPHOU KHUCJIOTHI.
XUMHYECKOE
3arps3HEHUE
OKPYKarOIIEU CPebI
COCIMHEHUSIMH CEPBI

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

27

Brerunicinenune
MacCOBOH JIOJIH
BBIXOJ1a TPOAYKTA

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



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

28

peaKIu
O6mas
XapaKTepUCTUKA
nieMeHTOB VA-
rpynnsl. A3oT,
pacrpocTpaHeHue B
npupoje, puznueckue
1 XUMHYECKHUE
CBOMCTBA

bubmmoreka [JOK
https://m.edsoo.ru/00adeeab

29

30

31

AmMMuak, ero
busnueckue u
XUMHUYECKUE
CBOICTBA, MOJyUYEHUE
U IpPUMEHEHUE

[Ipaktrueckas padora
Ne 3 o Teme
«lTonyuenue
aMMMaKa, U3yuyeHue
€ro CBOMCTB»
A3oTHas KucjoTa, eé

busnueckue u
XUMHAYECKHUE CBOMCTBA

bubmoteka IIOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

bu6mmoreka [JOK
https://m.edso00.ru/00adf306

32

Hcnonb3oBaHue
HUTPATOB U COJIEU
aMMOHHS B KQUeCTBE
MHHEpPaJTbHBIX
yI0OpEeHUI.
XHUMHUYECKOE
3arps3HEHUE

bu6morexa IJOK
https://m.edsoo.ru/00adf518



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

OKpYXarollen cpeabl
COEJIMHEHUSIMH a30Ta

33

34

35

36

37

dochop. Oxenp
docdopa (V) u
dbochopHas KucioTa,
dbuznyeckue u
XUMHYECKUE
CBOWCTBA, TIOJTyUEHNE

Hcnonp3oBanue
dbocdaroB B kauecTBe
MUHEPAJIbHBIX
ya00pEeHHU.
3arps3HeHHe
MIPUPOHOM CpeJIbl
dbocdharamu

VYraepon,
pacrnpocTpaHeHue B
npupoze, puznyeckue
U XUMHUYECKHUE
CBOMCTBA

Okcunipl yriiepojaa, ux
busnueckue u
XUMHYECKUC
CBOKMCTBA.
DKOJIOTUYECKHUE
pOOIEMBI,
CBSI3aHHBIE C OKCUIOM
yriepoga (1V)
YTonpHasg KUCIIOTa U

bubmmoreka [JOK
https://m.edsoo.ru/00adf68a

bubmoteka IIOK
https://m.edsoo.ru/00adfc20

bub6moreka [JOK
https://m.edsoo.ru/00adfd9c

bu6morexa IJOK
https://m.edsoo.ru/00adfebe

bu6morexa IJOK



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

38

39

40

e€ coJin

[TpakTrueckas pabota
Ne 4 1o Teme
"Tlosryuenue
YTJIEKUCIIOTO Ta3a.
KauecTBenHas
peakius Ha KapOoHaT-
noH"

[IepBoHauyanbHbIC
MOHATHUSI 00
OPraHuYeCKuX
BEIIIECTBAX KaK O
COEIMHEHUSX
yriepoaa
Kpemnuii u ero
COEMHEHUS

https://m.edso0.ru/00ae006¢

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

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e

bubmoteka IIOK
https://m.edsoo0.ru/00ae080a

41

[IpakTruueckas paborta
Neo 5. Pemienue
AKCIIEPUMEHTATILHBIX
3a/1a4 1o TeMe
«Baxnenune
HEMETaJUTBI M X
COCITMHCHUS

bu6mmoreka [JOK
https://m.edso0.ru/00ae0bf2

42

KoHnTtponbHas pabota
Ne3 o reme
«Baxueiimnme
HEMETAaJUIbl U UX
COEIMHEHUS

bu6morexa IJOK
https://m.edsoo.ru/00ae0el18



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

43

44

OOmas
XapaKTepHUCTHKA
XUMHAYECKUX
DJIEMEHTOB —
METAJJIOB.
MeTtannnueckas CBSI3b
U MEeTaJUIn4ecKas
KpUCTaJUTAYECKas
peméTka. duznueckue
CBOMCTBa METAJIJIOB

XUMHAYECKUE
CBOICTBA METAJIJIOB.
DJEKTPOXUMUYECKUI
PAI HANIPSKEHU N
METAJJIOB

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

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae1156

45

46

OOmme cnocoOn!
MOJy4YCHHUS METAJIIOB.
CmuiaBel. Berunciaenust
10 YpaBHEHUSAM
XAMHWYECKUX PEaKIUH,
€CJIY OJUH U3
pEareHTOB COAEPKHUT
npuMecH

[TonsiTue 0 Koppo3uu
METAJJIOB

bu6morexka IJOK
https://m.edsoo0.ru/00ae1156

bu6moreka IJOK
https://m.edso0.ru/00ae1278

47

48

[I{eouHbBIE METAILITBI

Oxcunsl u
TUAPOKCHUIBI HATPUS U

bu6moreka IJOK
https://m.edsoo.ru/00ae14b2
bu6moreka IJOK
https://m.edsoo.ru/00ae14b2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

KaJust
[IlenoyHno3emenbHbIE

49 METAJLIbI — KAJIBIIAI U Eubmrorexa LIOK
N 1 https://m.edsoo.ru/00ae15e8
MAaraomum
50 Baxneiimmue bu6moreka IJOK
COEIMHEHUS KAJIbIIUA https://m.edsoo.ru/00ae15e8
O060011eHNE U
51 CUCTEMATU3ALINS
3HAHUHN
59 ZIEZCCTOI%(ET;BOHH = bu6mmoreka [JOK
https://m.edso00.ru/00ae1886
YCTPAHEHUSA
[Ipaktrueckas paborta
53 ?'\J.)QKECHT(I)(;(?;J:BO bl U Eubmrorexa LIOK
.. o https://m.edso0.ru/00aelae8
METOBI €€
yCTpaHEHHus "
. bub6moreka [JOK
54 AJIOMUHHH https://m.eds00.ru/00ae1c64
55 ghg(g(c)TTBes I({)II’(ISH au Eubmrorexa LIOK
a https://m.edsoo.ru/00aelc64
TUIPOKCHUIA
bu6moreka IJOK
56 Keneso https://m.eds00.ru/00ae1d86
57 | oo ina Bubmorexa LIOK
https://m.edso0.ru/00ae35e6
xenesa (111)
58 O060011EeHE U



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

CUCTEMATU3AIINS
3HAHUHN

59

[TpakTrueckas pabota

Ne 7. Pemenue
AKCTIIEPUMEHTAJIbHBIX

3a7a4 10 TEME 1
«Baxuenmniue

METAJUIbI U UX

COCJIMHCHUS

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

60

Brerancnenust mo
YpaBHEHUSIM
XUMHYECKUX PEAKIIHA,
€CJIN OJUH U3
pEareHToB JiaH B
N30BITKE WU 1
COACPKUT MIPHUMECH.
Brruncnenus
MacCOBOH JIOJIHA
BBIX0/1a MPOIYKTa
peakiuu

bubmoteka IIOK
https://m.edsoo.ru/00ae1750

61

62

63

O00011IEHNE U
CUCTEMATU3ALINS 1
3HAHUHN

KoHnTtposnbHas padota

Ne4 o Teme

«Baxueiimnme 1
METAJUIbI U UX

COCIMHEHUS

BemectBa u 1

bu6morexa IJOK



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

MaTCpUaJibl B
HOBCCI[HGBHOﬁ KHU3HHU
YCJIOBCKaA

https://m.edsoo.ru/00ae3f50

XHUMHUYECKOE

64 3arps3HEHUE 1
OKpY>KaroIIen CpeIbl
Ponps xumuu B

bu6moreka IJOK
https://m.edsoo.ru/00ae4270

65 pELICHUH 1 bubnmnorexa [JOK
IKOJIOTHUECKUX https://m.edsoo.ru/00ae4270
npoOJieM
PesepBHBIl ypOK.

66 O060061eHne 1 1 bu6aunoreka IIOK
CHCTEMaTH3aIIHs https://m.edsoo.ru/00ae0dOa
3HAHUU
PesepBHBIl ypOK.

67 O6006mmeHne n 1 bub6moreka [JOK
CHCTEMaTH3aIHs https://m.edsoo.ru/00adb33c
3HaAHUH
Pe3epBHBIN ypOK.

68 O60061menne u 1 bu6amoreka [{JOK
CHCTEMaTH3aIHs https://m.edsoo.ru/00ad9ch2
3HAHUH

OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOI'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




9.

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

PaGoune mnporpammel mo xumuu 8-11 xmacc. Atrop H.H.I'apa. M.:
N3narenbcTBO «lIpocBemnienue», 201 1r.
YueOnuk «Xumus 8 kimacey, «Xumus 9 ximace» \[LE. Pymutnc, O.I.
®enpaman. M3patensctBo «lIpocBenienue», 2019 r. M.
Xumus. Junaktuaeckuid Marepuail. 8-9 kiaccel 6 mocooue s yuuTesaei
oOmeoOpa3oBarenbHbIX opranu3anuii /A.M. Pameukwit. — 5 wm3g. —
M.:Ilpocsemienne, 2014 r. 127c.
Xumus. 8 kinacc: Iloypounsie mnansl no yueOHuky [.E. Pynsutuc, O.I.
®enbaman. ABT — cocT. M.B. Kuszesa. Bonrorpan Yuurtens, 2011 —203c.
Xumus 9 knacc: Iloypounsie minanel no yueOnwky [.E. Pymasutuc, @.I.
®enpaman. ABTop — coctaButenb M.B. KusaszeBa. Bonrorpan Yuurens, 2012
—319c.
Xumusi. Pabowass TeTpamb. 8 Kiacc: mocoOMe AN y4HaluXcs
obmreoOpa3zoBarenbubix yupexnaenuit/ H.U. I'abpyceBa. — 6 uzn. — M.:
[Ipocsemenne, 2017. — 95c.
Xumusi. Pabowass Tetpamb. 9 kimacc: mocobue AN ydaluxcs
obmieoOpa3oBarenbubix yupexnaenuit/ H.U. T'abpyceBa. — 6 uzn. — M.:
[Ipocsemenne, 2017. — 79c.
Xumus. 3aJa4HUK C «ITOMOITHUKOMY. 8-9 Kjacchl: mocoOue i y4Jaliuxcs
oOmeoOpa3oBarenbHbIX yupexaenuit / H.H. I'apa, H.W. T'abpycesa. — 3 u3n.
— M.: [Ipocsemenne, 2011. — 95c.
Pemenue 3amau nmo xumun/ U.I'. Xomuenko. — M.: PUA «HoBas BoisHay.
N3narens Ymepenkos, 2011. — 256¢.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1)
2)
3)
4)
5)
6)
7)
8)
9)

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

https://resh.edu/

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

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

UppoBBIX 00pa30BaATEIBLHBIX PECYPCOB)

http://eor.edu.ru/ (odumuanbHelii caiiT denepaabHOro HCHTPA
nH()OPMAITMOHHO-00pa30BaTEIIbHBIX PECYPCOB)

http://www.rsl.ru  (odummansHbIii caiiT Poccuiickoit rocyaapcTBeHHOM



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

OMOJIMOTEKN)






