[Iporpamma 1O XMMUKM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOU
o0pazoBaTebHOM pOrpaMMBbl OCHOBHOTO o01iero oOpa3oBaHus,
npeacrasieHHbix B @I'OC OO0, a Takke Ha OCHOBE paboyeil Mporpammel
BOCIIUTAHUS U ¢ yUETOM KOHIICTIIIUY MPETOIaBaHus yueOHOro mpeameTa « XUMUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo XxuMuM Ha€T MPEACTABICHUE O IENSAX, OOIIEH cTpaTeruu
oOy4eHHMs, BOCIMTAHHUS M Pa3BUTUSA OOYYAIOLIUXCS CPEACTBAMH Y4eOHOIro
IpeaMeTa,  yCTaHaBIMBaeT  oOsA3aTENbHOE  MPEAMETHOE  COAEpIKaHue,
MpeaycMaTpUBAET pACIpEeieHHe €ro Mo KilaccaM U CTPYKTYPUpPOBaHUE IO
pazienaM M TeMaM MporpaMMbl IO XHMHUHU, OMNPEACNISCT KOJIMYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJICIOBATENIbHOCTh ~ M3YYEHUSI XUMHUM C Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro mpolecca, BO3PACTHBIX
ocoOeHHOCTe 00ydYaroumxcsi, ONpelnessieT BO3MOXXHOCTUM TpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTelbHOU
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs, a TakkKe TpeOOBaHHM K
pe3yibpTaTaM 00y4eHHs] XUMHUU Ha YPOBHE 11eJiel U3YUEHUS MPeIMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHOM JESATENIbHOCTH OO0YyYarolerocs Mo OCBOCHHIO
y4eOHOTr0 coJiepKaHusl.

3HaHUE XUMHUH CIYKUT OCHOBOM sl (POpMHUpOBaHMS MHPOBO33PCHUS
oOy4aromierocsi, ero MpeCcTaBIeHUl 0 MaTEPUATILHOM €IMHCTBE MHPA, BAXKHYIO
poJIb UrpatoT (GOopMUPYEMbIe XUMHUEU MPENICTABICHUS O B3aHMMOIIPEBPAIICHHUSIX
AHEPTrUU U 00 DBOJIOLMHU BEIIECTB B MPHUPOJE, O MYTAX PELICHUS TI00aTbHBIX
npo0JieM YCTOMYMBOTO PAa3BUTHUSI YEOBEYECTBA — CHIPHEBOM, IHEPreTHUECKOH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

» CIIOCOOCTBYET  pealli3allid  BO3MOXHOCTEH U1  CaMOpasBUTHSA W
dbopMupoBaHus  KYJIbTYpbl JUYHOCTH, €€ oOmel u (YHKIHOHATHHOMN
IPaMOTHOCTH;

» BHOCHT BKJIaJ B ()OPMHUPOBAHHE MBIIIJICHUS U TBOPUYCCKUX CIIOCOOHOCTEMH
oOy4JaromuXxcs, HABBIKOB WX CAaMOCTOSATEIHLHOM Yy4eOHOM JIEsITeNbHOCTH,
AKCIIEPUMEHTATBHBIX M HCCIEIOBATEIbCKAX YMEHUW, HEOOXOIHUMBIX KakKk B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBEHON NEeITeTbHOCTH;

» 3HAKOMUT CO CIEeNU(PUKON HAYYHOTO MBINUICHHS, 3aKJIAIbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsAa Ha €AMHCTBO MPUPOABI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATarnoM
B (hOpMUPOBAHNH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00 y4YarOIINXCS;

» croco0cTByeT (hOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIA] B SKOJIOTMYECKOE
oOpa3oBaHre 00yJarOITXCS.

JlanHbie HampaBlieHUS B OOYYECHUM XUMHUU OOCCIIEUMBAIOTCS CHEIU(PUKON
colepKaHMUsl y4eOHOro TMpeaMera, KOTOpbIM  ABISETCA  NEeJaroruyecKu
aJanTUPOBAHHBIM OTpaKEHHEM 0a30BOI HAYKH XMMHH Ha ONPEICIEHHOM ATare eé
pa3BUTHSL.



Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIIEr0 00pa3oBaHUsl OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIOUIMMHUCS CHCTEMBI MEPBOHAYAIBHBIX MOHSITUN XUMHH, OCHOB
HEOPraHWYECKOM XUMHM M HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHSITUU
OPraHUYECKOU XUMHUMU.

CrpykTypa cofepxkaHus MporpaMMbl 0 XUMHUHM C(POPMHUpPOBAHA HA OCHOBE
CHUCTEMHOT0 nojaxoaa K €€ mzydeHuto. CoaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHITHI 0 XUMHUYSCKOM 3JIEMEHTE U BEIISCTBE ¥ CUCTEMBI ITOHATHIN O XMMHUUECKOM
peakiuu. OO0e 93TU CUCTEMBbl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIMITY
MOCJIEIOBATENLHOIO Pa3BUTHSI 3HAHU HA OCHOBE TEOPETHUUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HUSI KAK OCHOBBI BCEI0 €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona JI. M. MeHneneeBa Kak OCHOBHOIO 3aKOHA
XUMHU,

— YYEHUS O CTPOCHHM aTOMa U XUMUYECKOM CBSI3H;

— TpEeACTaBICHUNA 00 DJICKTPOJIMTHYECKONW JIUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HAa OCHOBE OAMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JPYrOMY, BBINOJHSAS (YHKIUKU OOBSICHEHHUS] M TPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXXHOCTEW MPAKTUYECKOTO MPUMEHECHUS U MOIYyUYCHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XUMHU CIIOCOOCTBYeT (hOPMHUPOBAHUIO
MIPEJICTABIICHUS] O XUMHAYECKON COCTABJISIONIECH HAYYHOU KapPTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOIbI, IEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METOJaM MO3HaHUs B Hayke. M3ydyeHue XUMUM TPOUCXOIUT C IPHUBJICYEHUEM
3HAHUW U3 paHee M3YYCHHBIX YYEOHBIX MpeAMeTOB: «OKpyX arolmuid MUY,
«buomorus. 5-7 knaccel» u «Dusuka. 7 Kiaace.

[Ipy wu3yuyeHMM XHWMHUU TIPOMCXOAUT (POPMHPOBAHWE 3HAHUN OCHOB
XUMHUYECKOW HayKH KaK 00JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUICCKON
NESITEIbHOCTA YEJIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPBL.
3amadya ydeOHOro mpeaMera COCTOMT B (POPMHUPOBAHMHM CHCTEMbI XUMHYECKHX
3HaHUN — BaXXHEUIMX (PaKTOB, MOHATHN, 3aKOHOB U TCOPETHUECKUX TOJIOKEHUH,
JOCTYIMHBIX OOOOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKd, B
MPUOOIICHNM K HAy4YHBIM METOJAM TIO3HAHHUS TPHU H3YUYCHHH BEIISCTB U
XUMHUYECKUX PEaKIHii, B JOPMUPOBAHUN M PA3BUTHU IMO3HABATEIBHBIX YMECHUH 1
WX TPUMEHEHWH B Yy4eOHO-IO3HABATEIbHOW M Y4eOHO-UCCICAOBATEIBLCKOM
NEATeIbHOCTH, OCBOCHUW IIpaBUJI OE30IACHOrO0 OOpalleHHs C BEIISCTBAMH B
MOBCEIHEBHOM KU3HU.

[Ipn m3yyeHnn XUMHUHM Ha YPOBHE OCHOBHOTO 00IIIEero oOpa3oBaHUs BaKHOE
3HAYEHUE MPUOOPENIN TaKHe 1eJ1, KaK:

— (hopMUpOBaHWE HWHTEIICKTYaJIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa3oBaHMIO, COTPYJIHUYECTBY, CAMOCTOSITEILHOMY TPHUHSITHIO PEIICHUH,
CIIOCOOHOM aIaTHPOBATHCS K OBICTPO MEHSFOIITUMCS YCIOBHUSM JKH3HU;

— HampaBJIEHHOCTh  OOy4YeHHWS  Ha  CHUCTEMaTH4YeCKoe  MpHOoOIIeHHue
00yYaroIMxcs K CaMOCTOSITeIbHOW IT03HABAaTEILHOW ACATEIHbHOCTH, HAYYHBIM



METO/IaM NO3HaHUs, (POPMUPYIOIIMM MOTHBALMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieueHue yCiIoBUi, CIIOCOOCTBYIOIIUX MPUOOPETEHHUIO 00YUYaIOIIUMUCS
OMbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CAaMOIIO3HAHHUSA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3TUYHbBIX BUAOB JI€ATEIbHOCTH;

— ¢popmupoBaHue 00meH (YHKIMOHAIBHOW M  E€CTECTBEHHO-HAyYHOMH
IPaMOTHOCTH, B TOM YHCJI€ YMEHUW OOBSICHATH U OLICHUBATh SIBJICHUSA
OKPYXAaIOLEro MHUpA, MCIOJIb3ysl 3HAHUS U OIBIT, MOJYyYEHHbIE MPU U3YYECHUU
XUMHH, TPUMEHATh UX MPU PEHICHHWH NpoO0JeM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOM JAEATEIBHOCTH;

— dopMHpoBaHUE Yy OOy4aroOUUMXCsl TyMaHUCTHYECKUX  OTHOUICHUH,
NOHMMAHHUSI UEHHOCTH XHMHWYECKHMX 3HAaHUW MJi BBIPAOOTKH HKOJOTHYECKHU
1eJIecCO00pa3HOro TMOBeAEHUsT B OBITY U TPYIOBOM JAESTENBHOCTH B LENAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHOI Cpeibl;

— pa3BUTUE MOTHBAIMU K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHHI0 HAa OCHOBE YCBOGHHSA OOIIEYETOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MPOQUIISl U HANPABIECHHOCTH JajJbHEHIIIETO
oOy4eHUs.

MECTO YYEBHOI'O IIPEJIMETA «XUMM!S»
OOmiee 4ymucIO YacoB, OTBEAEHHBIX JJS H3YYEHUS XUMHUM Ha YpOBHE

OCHOBHOTO 00111eT0 00pa3zoBaHus, coctapiisieT 136 yacoB: B 8 kitacce — 68 yacos (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).

COIEPKAHUE OBYYEHUA



8 KUIIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumun. Posib XMMHUM B KU3HU YEIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemectBa. PU3NUECKHME CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE
BemiecTB. [loHATHE 0 MeTOJax MO3HAHUS B XUMHH. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE HeMeHThl. CHUMBOJIBI XUMUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumunueckas ¢opmysa. BajleHTHOCTh aTOMOB XHMHUYECKHX D3JIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAsT AaTOMHasg Macca.
OTHOCUTENBHAA MOJIEKYJISIpHAas Macca. MaccoBasi 1oJIsl XUMUYECKOIO JIEMEHTA B
COEJIMHECHUMU.

KomnuectBo BeniectBa. Monb. Monsipas macca. B3aumMocCBsA3b KOJIMYECTBA,
Macchl M YHCIA CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COSTUHECHUM.

dusnyeckrue U XUMUYECKHUE SIBICHUS. XUMUYECKasi peakius 1 e€ mpu3HaKu.
3aK0OH COXpaHEHHsS MacChl BElIeCTB. XuMHUUeckue ypaBHeHus. Knaccudukamms
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUUYECKOW MOCY0H, MpaBuiaMu pabOThl B 1aOOpaTOpuu U
npuéMamMu oOpaleHus ¢ JabopaTOpHBIM 000PYOBAaHUEM, U3YUEHHE U OINKCAHUE
¢uznuecknux CBOMCTB 0Opa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHHE
¢usznueckux (IJIaBJIeHUE BOCKA, TasHHUE JibJla, PACTUPAHHE caxapa B CTYIIKE,
KUATIEHUE W KOHJEHCAIUSl BOJbI) U XUMHYECKUX (TOpPEHHE CBEYM, MPOKAIUBAHUE
METHOM MPOBOJIOKHU, B3aUMOJIEWCTBUE MeJia C KHCIIOTOM) SIBIEHUH, HA0II0IeHnEe U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pa3joKeHHUEe THAPOKCHIA
menu (IT) mpu HarpeBaHuM, B3aUMOJICUCTBUE Xkeje3a ¢ pactBopoM conid meau (II),
U3y4YCHHE CIOCOOOB PA3CICHHs] CMECel: ¢ TIOMOIIbI0 MAarHuTa, (pUIbTpoBaHUE,
BbIMIApUBAHUE, TUCTUJUIAIIMS, XpoMaTorpadusi, IpOBEIEHNE OUUCTKH MOBAPEHHOMN
CoNv, HaOJIOJEHWE W  ONUCAaHWE  pPe3yJIbTAaTOB  IPOBEICHUS  OIIbITA,
WUTIOCTPUPYIOUIETO0 3aKOH COXPAHEHMSI MAacChl, CO3JaHHUE MOJIENIEd MOJEKYI
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ 1M HEOPraHUYECKHX BelIeCTB

Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kucnopoa — 371eMEHT U IPOCTOE
BemecTBO. HaxokneHue kucimopoga B mpupojie, (GU3HYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxkcunbl. [Ipumenenue xkuciopoma. CrocoObI
MOJIYYCHHsI KUCJopoAa B JabOpaTOpuu W MPOMBIIIUIEHHOCTH. KpyroBoport
Kuciopozaa B mpupoe. O30H — autoTponHas MOAUGUKAIIHS KACIOPOIa.

TemmoBoit 3h(hHEeKT XUMUUYECKOW peakiuu, TEePMOXUMUYECKHE YpaBHEHUS,
9K30- M SHIAOTEPMHUYECKHE peakluu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE
BO3/lyXa, YCHIICHHWE MapHUKOBOTO A (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonmopon — asnemeHT M mpoctoe BemecTBo. HaxoxkaeHuwe Bomgopoaa B
npupojie, (Guznyeckue W XMMHYECKHUE CBOWCTBA, MNPUMEHEHUE, CIOCOObI
nonyuyenus. KucnoTsl u comnu.



Monsipabiii 00BEM ra3oB. Pacu€Tel M0 XUMHUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boxga Kak pactBoputelnb. PacTBOpBI.
HacebllieHHble ¥ HEHACBHIIEHHBIE PAaCTBOPHI. PacTBOPUMOCTH BEMIECTB B BOJIE.
MaccoBast 7ol BEIIECTBA B pacTBOPE. XUMUUYECKUE CBOMCTBA BOJIbl. OCHOBAHMUSI.
Ponb pacTBOpOB B pupojAe U B KU3HU YeT0BeKa. KpyroBopoT BOAbl B IPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coeamHenuit. Oxcuabl. Knaccudukarms
OKCUJIOB:  coJjieoOpasyromiure (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHbIE) U
HecosneoOpaszyromnue. HomeHknatypa okcugoB. Dusznueckue U XUMUUYECKHUE
CBOMCTBA OKCUJIOB. [lomyueHue OKCuaoB.

OcHoBanus. Krnaccudukamuss ocHOBaHUM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHuii. Puznyeckue U XUMHUYECKUE CBOMCTBA
ocHoBaHui. [losryuenrne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinot. Homenknarypa kucnor. Gusnueckue u
XUMUYECKHE CBOMCTBa KuCIOT. Psan aktuBHoct MetamuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknatypa coneid. @u3ndeckue U XUMUUYECKHUE CBOMCTBA COJICH.
ITonydenue comen.

I'eneTnueckas CBs3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCTMHEHMUIA.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OMPEETICHUE COIEPKaHUs KUCIOPOa B BO3/IyX€E, MOJTyUEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHUCIOPOJa, HaOIIOACHHUE
B3aUMOJCHCTBHSI BEIIECTB C KHUCIOPOAOM U YCJIOBUS BO3HUKHOBEHHS U
NpeKpaileHus ropeHust (moxkapa), O3HaKOMJIEHHE C oOpa3liaMHd OKCHIIOB U
OMHMCAHWE MX CBOMCTB, MOJIy4eHHE, COOMpAaHHME, PACMO3HABAHUE U H3YUYCHUE
CBOMCTB BOJOpoOJia (ropeHue), B3aumoaecTsue Bogopoaa ¢ okcuaoM menu (II)
(BO3MOKHO MCIOJIb30BaHKUE BHIEOMATEPHAIIOB), HAOIIOIeHHE 00pa3IloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pa3IMYHOM PpAacCTBOPUMOCTBIO, IPUTOTOBIECHUE PACTBOPOB C OMNPEAEIEHHOU
MAaCCOBOM J10JIEM paCTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOJIBI C METaJIIaMHU
(HaTpueM ©  KajibleM) (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCIIEIOBaHWE O0Opa3llOB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KIACCOB,
HaOJI0ICHNE U3MEHEHHSI OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIETIOYEH,
u3yueHue B3aumoneiictBus okcuga menu (II) ¢ pacTBOopoM cepHOW KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAaKUUid HEUTpaau3aluy, MOJYYEHHE HEpPaCTBOPUMBIX
OCHOBaHMM, BBITECHEHHUE OJHOI0 MeETajla APYTMM W3 PacTBOpa COJM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3aJad 10 TeMe «BaxHenlne KIacChl HEOPraHHUYECKHUX
COCMHECHUI.

HHepuoanuecknit 3axkoH u Ilepumoauveckass cucreMa XUMHYECKHX
iemenToB JI. U. MenneneeBa. Ctpoenne aTromMoB. XHMHYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble TOMBITKK KIAacCU(PUKAIMU XUMUYECKHX 3JeMeHTOB. [lonsitue o
IPYIINax CXOJHBIX 3JIEMEHTOB (ILEJOYHBIE M IIETOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, THEPTHbBIE T'a3bl). DJIEMEHTHI, KOTOPbIe 00pa3ytoT aM(pOTEPHbIE OKCUIBI
Y TUJPOKCUBI.



ITepuonnueckuii 3akoH. [lepuonnueckas cucremMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneena. KopoTkonepuoanas U JUTMHHOTIEPUOTHAS bopmbl
[Tepunonnueckoit cucrembl xuMuueckux 3j1eMeHToB 1. 1. Menneneena. Ilepruosl
u rpynnbl. DU3UYECKUNA CMBICI IOPAIKOBOIO HOMEpPA, HOMEpPOB IMepuoaa U
TPYIIIBI 3JIEMEHTA.

Crpoenue atromoB. CoctaB aTOMHBIX sziep. M30tonel. DnekTponbl. CTpoeHUE
ANEKTPOHHBIX  000J04eK aToMOB TNepBbIX 20 XUMUYECKHUX DIIEMEHTOB
Ilepuonnueckor cucremnl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 10 €0 MOoJIoKEeHUIO B [lepunoanueckoii cucreme 1. 1. Mennaeneena.

3aKOHOMEPHOCTH H3MEHEHMS pajnyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAITIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoguyeckoit CUCTEMbBI XUMHUYECKUX
3JIEMEHTOB JJIsl pa3BUTHUs Hayku U npaktuku. . V. MeHnneneeB — yd€HbIM U
rpaXkJaHUH.

Xumuueckast cBsizb. KoBasieHTHas (MojsipHass M HEMOJSIPHAsl) CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAas CBS3b.

Crenenp  okucineHusi.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIporniecchl okucaeHns U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydyeHre oOpa3lloB BEIIECTB METAIJIOB W HEMETAJUIOB, B3aMMOJCIHCTBUE
TUAPOKCUAA LIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEAECHUE OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakliuy pa3aoKeHUs, COSTUHEHUS).

Mesrcnpeomemmnbnie cea3u

Peanuzanusa MexnpeaMETHbIX CBA3€ld NpH U3YYEHUHM XMMHHM B 8 Kjacce
OCYIIECTBIISIETCSI 4YE€pe3 MHCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSTUHN, TaK U TIOHSITUH, SIBISIOMIMNXCSI CUCTEMHBIMH JJISl OTJIEIbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO LIMKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TIOHATHS: HAYYHBIM (PakT, TUIIOTE3a, TEOPHs,
3aKOH, aHaln3, CHHTe3, KiIacCu(puKaIus, IepUOJUIHOCTh, HAOIIOJEHUE,
AKCHEPUMEHT, MOAECIHPOBAHUE, UBMEPEHUE, MOJIEIIb, IBICHUE.

dusznka: Marepus, aToM, DdJIEKTPOH, MOPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBbI, pAAMOAKTUBHOCTD, MOJICKYJIA, DIEKTPUUYECKUHN 3apsi, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHME BEIIECTBA, ra3, ((M3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, IUTaHETHI, 3B€37bl, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocepa, rtumpocdepa, MUHEpATbI, TOPHBIE MOPOIBI,
IIOJIE3HBIE UCKOIIAEMBIE, TOIINBO, BOJHBIE PECYPCHI.

9 KITIACC



BemecTBo 1 XMMHUYECKas peaKu s

ITepnonnueckuii 3akoH. [lepuonnyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XUMHYECKUX OJJIEMEHTOB IIEPBBIX TPEX IMEPUONOB, Kalusd, KaIbLUid U UX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJJEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABI XMMHYECKOM CBS3H. THUIBI KPUCTATUIMYECKHAX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMUYECKOU CBS3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCALIMXCSA K pPa3JIMYHBIM KJjlacCaM HEOPraHWYECKUX
COCMHEHUM, TEHETUYECKAas CBSA3b HEOPraHUYECKUX BEIECTB.

Knaccudukanus XuMuueckux peakiui 1o pa3inyHbIM MpU3HaKam (110 YUCITY
U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(ddeKTy, Mo
M3MEHEHMIO CTETICHEH OKHMCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, 1O
YYaCTHIO KaTajau3aTopa). JK30- U SHIO0TEPMUYECKUE PEAKIIMH, TEPMOXUMHYECKUE
YPaBHEHUS.

[lonstue o ckopocTu XuMuuyeckod peakuuu. [loHsitue 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUUYECKUX peakuusx. [IoHsATHE O TOMOTe€HHBIX M TeTepPOreHHBIX
peakuusx. Ilonsatue o kartanuse. [loHaTue o xumuyeckom paBHosecuu. DakTopsl,
BIIMSIOIIAE HAa CKOPOCTh XUMMYECKOW pPEaKUUU U IOJIOKEHUE XHUMHUYECKOTO

PaBHOBCCH:I.
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHBIC pC€aKknuunu, BHGKTPOHHBIfI OanaHC
OKHCJIUTEJIbHO-BOCCTAHOBUTEILHOMN pPCaKkuum. CocraBienue ypaBHeHI/Iﬁ

OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA C  HCMHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOTUTUUECKON TUCCOIUALIUN. DIEKTPOJIUTHI U HEIJICKTPOIUTHI.
Katuonbl, aHnonsl. MexaHu3M JIHCCOIMAIIMK BEIIECTB C PA3JWYHBIMU BHIAMHU
xumudeckon cBs3u. Crenens auccoruanuu. CUiabHbIC U C1abble SJIEKTPOJIHTHI.

Peakiiuu nonHoro oOMeHa. Y clIoBHsI IPOTEKAHUS PEaKIuii HOHHOTO 0OMeHa,
MOJIHBIE W COKpalIEHHbIE HOHHBIC ypaBHEHHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBaHHUW W COJIE B CBeTE€ TMPEACTAaBICHUM 00 DICKTPOJUTUUYSCKOMN
nucconnanu. KauecTBeHHbIE peakiiuyd Ha HOHBL. [IoHATHE O THAPOIN3E COEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEJISIMU KPUCTAUUIMYECKUX PEIIETOK HEOPTaHUYECKHX
BCIIECTB — METALIOB W HEeMeTaIoB (TpaduTa M anmasa), CIOKHBIX BEIICCTB
(xJIopuaa HaTpus), UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3ACHCTBHS PA3IUYHBIX (HAKTOPOB, HCCICAOBAHUE AJICKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, MpoIEcca AUCCOIMAIIMA KHUCIOT, IIEJIOYe U COJIer
(BO3BMOHO  HCIOJIB30BAHME BHJEO MaTEpUAIOB), TMPOBEJACHHE OMBITOB,
WUTIOCTPUPYIONIUX ~ TPU3HAKKM  MPOTEKAHUS  peakiuid HOHHOro  oOMeEHa
(oOpazoBaHme oOcajka, BBIJICIICHHE Ta3a, o0pa3oBaHUE BOJIBI), OIIBITOB,
WUTIOCTPUPYIOIMUX  MPUMEPBl  OKUCJIUTEIHLHO-BOCCTAHOBUTEIIBHBIX  PEAKIIUN
(ropeHue, peakiuy paszioKeHUs, COCIMHEHUs ), paCllO3HAaBaHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOINBIO KAYECTBEHHBIX PEAKIMHA HA HOHBI, PEHICHUE
AKCIEPUMEHTAIIBHBIX 3a/a4.



HeMmeTanibl 4 MX coeIMHEHUS

OO6masi xapakTepucTUKa TrajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (Ppuanyueckue CBOMCTBA MPOCTHIX
BELIECTB — TajJoreHoB. XHMHYECKHME CBOWCTBA Ha NpHUMEpe  XJopa
(B3auMofeiicTBUE C MeTajulaMH, HEMEeTaJulaMH, WIeJo4aMH). XJIOPOBOAOPO/I.
ConsHast KuCIoTa, XMMUYECKHE CBOMCTBA, MOJy4YEHHE, IpUMEHEHHE. [lelicTBue
XJIOpa U XJOPOBOJOPOJA HAa OPraHU3M YEJOBEKa. BakHeHIIHWe XJIOpUAbl U UX
HaXOXJEHUE B IPUPOJIE.

O6mas xapakrepucTtka 31emMeHToB VIA-rpynnbl. OcOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue U (U3MUYECKUue CBOMCTBA
IPOCTBIX BELIECTB — KUCJIOPOJIa U Cepbl. AJIJIOTPOIHbIE MOAU(PUKALIUY KHCIOPOa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (pu3ndyeckue u
XUMHuYeckue cBorcTBa. OKCUABI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (¢uU3MYECKME M XMMHYECKHE CBOMCTBa (oOmue Kak
Ope/ICTaBUTENSl Kjacca KHUCIOT W creuuduyeckue). XUMUUYECKHE pEeaKIuHu,
JeXKallue B OCHOBE MPOMBIIIJIEHHOTO CIOco0a MONYy4YeHHs] CEPHOM KHCIOTHI.
[Ipumenenue cepHoit KucnoTel. Coau CepHOI KUCIOThI, KAYECTBEHHAs PeaKIlis Ha
cynbdar-uoH. Haxoxxnenue cepbl U €€ COEAUHEHUN B MpUPOJie. XUMUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KUCIIOTHBIE HOXIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6miast xapakTepucTHKa 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIECHHS. A30T, paclpocTpaHEHUE B MPUPO/IE,
duznueckue u xumudeckue cBoiicrBa. Kpyrosopor azora B npupoje. AMMHaK, ero
du3znyueckre 1 XMMUYECKUEe CBONCTBA, MoJyueHue 1 npumeHenue. Coim aMMOHHS,
ux pU3HUECKUe U XUMUYECKHe CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoJlydeHHe, (pu3ndeckue M XUMHUYECKUE
cBOiicTBa (00mIME KakK TMpPEACTaBUTENs Kjacca KHUCIOT U CcHenupuyecKue).
Hcnonb3oBaHue HUTPATOB M COJEl aMMOHMS B KadyecTBE MMHEpaIbHBIX
ynoopenuii. XuMu4uecKoe 3arpsi3sHeHNe OKPYKaroIIel cpeibl COSTMHCHUSIMHU a30Ta
(KUCIOTHBIE MOXAM, 3arpsA3HEHUE BO31yXa, MOYBHl W BOA0EMOB). Docdop,
ajutoTporHbie Moaudukanuu Gocdopa, PusnUecKne U XMMHUYECKHE CBOMCTBA.
Oxkcun hochopa (V) u pochopnas kucinora, Gpu3nIecKue 1 XAMUYECKUE CBOMCTBA,
nonyuenue. Mcnonp3zoBanue hocharoB B kauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mrast xapakrepucTtrka snemMeHToB [VA-rpynmel. OcOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTepHbIE€ CTENEHH  OKUCJIEHUs.  YTIIIEepoAd,  aJJIOTPOIHBIE
MoAM(pUKAIIMKA, PACIPOCTPAHCHUE B TPHUPOAC, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yrinepona B npupone. OKCuasl yriepoaa, ux
¢uznueckne W XMMUYECKHE CBOMCTBA, JEWCTBHE HA JKUBBICE OPraHU3MBI,
MOJIYYCHHE W TMPUMEHEHHE. DKOJIOTHYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a r1700adbHOrO MOTEIUICHUS KJIWMaTa, MNapHUKOBBIN
s dexT. YrompHas KuciaoTa u €€ coiu, uX GU3NIeCKre U XUMUYECKHUE CBOMCTBRA,
noinyyeHne U TnpuMeHeHwe. KauecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B ObITY, MEAUIMHE, IPOMBIILICHHOCTH U CEIIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIC TOHATUSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSAX
yriepoaa (MeTaH, 3TaH, ’TUIECH, alleTUIICH, 3TAHOJI, TTIMIEPUH, YKCYCHAsl KUCITIOTA).



[IpupoaHble HMCTOYHUKM YIIE€BOAOPOAOB (yrojib, HPUPOAHBIA Ta3, HePTh),
MPOAYKThl MX TNepepaboTku (O€H3MH), UX POJb B OBITY U MPOMBILIIECHHOCTH.
[TonsiTve 0 GMONOTUYECKH BaXKHBIX BEIIECTBAX: KUPaX, OeNKaX, yriaeBoJax — U Ux
poii B OKM3HM UelloBeKka. MarepuaabHOe €IUHCTBO OPraHUYeCKUX U
HEOPTaHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckne MU XUMHUYECKHE CBOMCTBA, TOJyYEHUE U
npuMmenenne. CoenuHeHHs KpeMmHHUsT B mpupoje. OOimue mnpenctaBieHus 00
okcune kpemuus (IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCTOJIb30BAHUE B
OBITY, B IPOMBIIIJIEHHOCTH. BakHelIne CTpOuTEIbHbIE MAaTepUallbl: KEpaMHUKa,
CTEKJIO, LIEeMEHT, OeTOH, kene300eToH. [Ipobiempl 6€30MacCHOr0 MCIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MOBCEIHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3lioB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI,
IPOBEICHUE KAaUECTBEHHBIX PEAKIINi Ha XJIOPU/-UOHBI U HAOJIO/ICHUE TTPU3HAKOB
UX TPOTEKaHUsI, OMBITHI, OTpa)karomue (QU3NYEeCKue U XUMHUYECKHE CBOWCTBA
rajjoreHOB M WX COCIUHEHHH (BO3MOXKHO HCITOJIb30BAaHHME BHJICOMATEPUATIOB),
O3HAaKOMJICHHE ¢ oOpas3laMu XJOPHAOB (TaJOTE€HUIOB), O3HAKOMJIEHUE C
oOpasmamMmu  ceppl W €€ COeAUHCHUSIMU  (BO3MOXKHO  HCITOJIb30BAaHHE
BUJIEOMAaTepHrasoB), HaOIIOICHHE TIpollecca O0yTiMBaHus caxapa MoJi IeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3yYCHHE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CepHOI KUCIOTHI, MPOBEICHUE KAaUeCTBEHHOW peaKIuy Ha CyiIbdar-
MOH M HaOJIIO/IeHHE TpU3HaKa €€ MpPOTEKaHHs, O3HAKOMIICHHE C (PU3MYECKUMU
cBoiicTBaMu a3zorta, (ocdopa M WX coenWHEHUN (BO3MOXKHO HCIIOIB30BAHUE
BUJIEOMAaTepraaoB), oOpa3amMu a30THBIX U (ochHOPHBIX YI0OpEeHUH, MOJyYeHUE,
coOupaHue, pacro3HaBaHWE M HW3Y4YEHUE CBOWCTB aMMHUaKa, IPOBEJCHUE
KayeCTBEHHBIX pPeakiuii Ha MOH aMMOHHS U (pocdar-uoH U U3yyeHue MpU3HaAKOB
UX TIPOTEKAHUS, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI C
MEIbI0 (BO3MOXKHO MCIOJIb30BAHUE BUAECOMATEPUAJIOB), H3YYEHUE MOJAENIEH
KPUCTANTMYECKUX PEmETOK anMasza, rpadura, ¢yiuiepeHa, O3HAKOMJIICHUE C
IPOIIECCOM  aJCOPOIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOTA3a, MOJyUYEeHHUE, COOMpaHne, paclo3HaBaHUE U M3yUYCHUE
CBOICTB yTJIEKUCIIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX peakluii Ha KapOoOHAT U
CWIMKAT-UOHbBl W W3Y4YCHUE IMPU3HAKOB UX IMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEUIEHUE H3KCIEePUMEHTAIbHBIX
3a7a4 1o teMe «BaxHenme HeMeTalluIbl U UX COEUHEHUS.

MeTanibl M UX COeITMHEHUS

OO6mast xapaKTepUCTUKA XUMUYECKHUX PJIEMEHTOB — METAJUIOB HA OCHOBAHUH
uxX TmnoJioxkeHus B llepuoamyeckon cuCTeME XUMHYECKUX JJIEMEHTOB JI.
N. MenneneeBa u ctpoeHus atomoB. CTpoeHre MeTauioB. MeTtaynueckas CBs3b
M METaJuIMuecKas KpUCTAJIMYECKass pemérka. ONeKTPOXUMUYECKUN  psfl
HaIMpsHKeHUH MeTaoB. Gu3nyecKre U XUMUYEeCKUE CBOMCTBA MeTauioB. O0mue
crocoObl Mody4YeHus: MeTauioB. [loHSATHE O KOPpPO3UMM METAIJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyT'YH, IIOPaFOMUHUU,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIEHHOCTH.

[Ilesmounble MeTaIbl: TTONOXKEHUE B [lepuoanyeckoi cucteMe XUMUYECKUX
anemeHToB [[. M. MeHneneeBa, CTpOEHUE UX aTOMOB, HAXOXICHHE B MPUPOJIE.



dusnyueckrue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U kaiaus). OKCuasl U
TUAPOKCHABI HaTpud W Kanus. [IpuMeHeHue MIENOYHbIX METAJIOB M HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAAJAbl MAarHdi W KaJbLUMKW: IIOJIOKECHHUE B
Ilepuonnueckon cucreMe xumuuyeckux aneMeHToB [[. . Menneneesa, crpoeHue
MX aTOMOB, HAXOXJICHUE B Mpupojie. PU3n4ecKue 1 XMuMUYECKUE CBOMCTBA MarHUs
U Kanblus. Baxueimue coeauHEHUs Kaiablusg (OKCHA, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUS.

AnroMuHUN: TooxkeHue B [lepuoanyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI. 1. Menneneesa, cTpoeHHE aToMa, HaxXOoXJIeHWEe B npupone. duszuueckue u
XUMUYECKHE CBOMCTBA aTOMUHUSA. AMGOTEpPHBIE CBONCTBA OKCUJA U TUIPOKCUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoanyeckoit cucreMme XUuMHUYECKUX 3JIEMEHTOB /I,
N. MengeneeBa, CTpOEHHUE aToMa, HAXOXKAEHHUE B mpupoae. Dusnyueckue Hu
XUMUYECKHE CBOMCTRA Xkele3a. OKCUIbI, TUAPOKCHUILI U comu xkene3a (I1) u xene3a
(ITT), ux cocraB, CBOIMCTBA U MOJyYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C o00pa3llaMd METAIOB W CIUIaBOB, HMX (HU3NYECKUMU
CBOMCTBaMH, H3Yy4YCHHE pE3yJbTaTOB KOPPO3UH METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEpPUAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHJIA
KaJblIUsl M HATpUs C BOJOW (BO3MOYKHO HCIIOJIb30BAHHE BHUIEOMATEPHATIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOW BOJBI, IIPOLIECCA TOPEHUS Kelle3a B KUCIOPOJe
(BO3MOXHO  HCIOJIb30BaHHE  BHJIEOMATEPHANOB), TMPU3HAKOB MPOTEKAHUS
KAUECTBEHHBIX pEaKIMii HA MOHBI: MArHUS, KaJblLMs, aJIOMUHUS, LIUHKA, JKeJle3a
(IT) u xene3a (II1), menu (I1), HaOGMrOIEHNE M OMTMCAHKE MPOIIECCOB OKPAITUBAHUS
IUITaMEHU HMOHAaMU HaTpusl, KalIus M KalblUUs (BO3MOKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), UCCIEAOBaHHEe aM(pOTEPHBIX CBOMCTB TUAPOKCHUIA ATFOMUHUS
Y TUAPOKCHU/JIA IUHKA, PEIIEHNE DKCIIEPUMEHTAIBHBIX 3a/1a4 110 Teme «BaxHeimue
METAJUIbI U UX COCUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa u mMarepuanibl B IMOBCEIHEBHOW XW3HHM 4YejoBeka. be3omacHoe
UCIIOJIb30BaHKUE BEIIECTB M XMMHYECKUX peakiuili B ObiTy. [lepBas momois npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpY’Kalollell cpeipl (mpelaenbHasl AOMyCTUMAst
KOHIIEHTpalus BeiecTs, najee — [[JIK). Poap xuMuu B perieHun 3K0JI0THYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHre 00pasioB MaTEPHAIOB (CTEKIIO, CIUIAaBHI METAJIJIOB, MOJIMMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceasu

Peanuzanus MexnpenMETHBIX CBS3€W NPU HM3YYEHHH XUMHUM B 9 Kiacce
OCYLIECTBIISIETCS. 4Y€pe3 HCIOJb30BAHHE KaK OOMIMX €eCTECTBEHHO-HAaYYHBIX
MOHATHUH, TAK U MOHITUN, ABIISIIOIINXCS CUCTEMHBIMU JUISI OTACIBHBIX PEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OO6mue ecTecTBEHHO-HAYUYHbIE TOHSATUS: HAay4HbIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KiIaccupuKanusa, T[ePUOJUIYHOCTh, HAOIIOJEHUE,
AKCHEPUMEHT, MOJECIUPOBAaHUE, HU3MEpPEHHUE, MOJCNb, SBICHUE, MapPHUKOBHIN
3 PeKT, TEXHOIOT U, MAaTEPUAIIBI.

®dusnka: Marepus, aroM, 3JJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIU],
W30TOIbI, PaAMOAKTUBHOCTh, MOJIEKYJa, JSJICKTPUUECKUN 3apsii, MPOBOJIHHKU,
MOJIYIPOBOJHUKH, JHUAJEKTPUKH, (POTOIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe  COCTOSIHME€  BEIECTBa,  Tra3,  pacTBOp,  PacTBOPUMOCT,
KpUCTAJTUYecKasi pemérka, CIuiaBbl, (QU3WUECKUe BEIUYUHBI, EIUHUIIBI
U3MEPEHHUs, KOCMHUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: dorocunrtes, asixanue, Ouocdepa, dKOCHUCTEMa, MUHEpATLHbIE
yI0OpEeHUsl, MUKPOIJIEMEHTBI, MAaKPO3JIEMEHTBI, MUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpaATbI, TOPHBIE IOPOJIHI,
M0JIE3HbIE UCKOIAEMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI
JIn4HOCTHBIE PE3YyIbTaThl OCBOCHHUSI MPOrpaMMbl OCHOBHOTO OONIEro
o0pa3oBaHusl JIOCTUTAIOTCS B XOA€ OOY4YEHMs] XMMHUU B €JIUHCTBE Y4eOHOU u



BOCIIUTATEJILHOM JIEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUNCKUMU
COITMOKYJIbTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSITHIMU B
oOlllecTBe MpaBWJIAMH M HOpPMaMU TOBEIECHHS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COI[MATTU3AIMN 00YUYaOIINXCS.

JIn4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAThCSl CHUCTEMOW IMO3UTUBHBIX IICHHOCTHBIX OpHEHTAlMA U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHMCJIE B YACTHU:

1) naTpHOTHY€CKOr0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUECKOMY
M HAydYHOMY HACJICIMIO, MOHMMAaHUs 3HAYCHUS XMMHYECKONW HAyKW B >KU3HU
COBPEMEHHOI'0 00I1IeCTBa, CIIOCOOHOCTH BJIAACTh JIOCTOBEPHON HHpOpPMAIUEH O
NEePEOBBIX JTOCTUKEHUSX U OTKPHITUAX MHPOBOM U OTEYECTBCHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U 0OIIECTBA;

2) TPaskIaHCKOT0 BOCIIUTAHUS:

NpEeACTaBICHUS O COLMAIBHBIX HOpPMaxX U TMpaBUIaX MEXIIMYHOCTHBIX
OTHOIIIEHUHA B KOJIJIEKTHUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  yueOHOMCCIIeIOBATEIbCKON, TBOPUYECKOW W JOPYrMX  BHJAAX
NeATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESITEIBHOCTH TPHU
BBITIOJIHCHUU YYE€OHBIX, TO3HABATEIBHBIX 3aJlayu, BBIMTOTHEHUU XHUMHUYECKUX
AKCTIEPUMEHTOB, CO3IaHUHU YUECOHBIX POSKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TIpoIlecCe€ OTOM Yy4yeOHOW JeATeIbHOCTHU, TOTOBHOCTHU
OLICHUBAaTh CBOE IIOBEICHHE M IIOCTYNKH CBOUX TOBApHILEH C MO3UINHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUS

® MHPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XUMUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKH U COCTABIISIOIINE
OCHOBY JIJISI TIOHUMAaHUSI CYIITHOCTH HAYYHOM KapTHHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUS NPUPOJbI, B3aUMOCBI3SIX YEIOBEKa C
MIPUPOTHOMN CPEZION, O POJIM XUMHUM B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

® [103HABATEJIbHBIE MOTUBBI, HAMPABICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU T10
XUMUH, HEOOXOMMMBIC ISl OOBSCHEHHUs] HAOIIOJaeMBIX IPOIECCCOB U SBJICHUM,
MO3HABATEILHON, MHGOPMAIIMOHHONW W YHTATENIbCKOH KYJIbTYpHl, B TOM YHCJIC
HABBIKOB CaMOCTOATENbHONW palboThl C Y4YeOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEPATYPOH, JOCTYMHBIMH TEXHUUYECKHUMH CPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTH;

® yHTEpeC K OOYYCHHIO W IO3HAHMIO, JIFOOO3HATEIBLHOCTh, TOTOBHOCTh M
CIOCOOHOCTh K  caMOOOpa3oBaHWIO, TPOEKTHOM W  MCCIEIOBATEIbCKOU
JESTENHPHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH M YPOBHS OOyYCHHS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU JKU3HHU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBbIA 00pa3 *WU3HH, OCO3HAHUE MOCIEICTBUI U
HEMPUATHE BPEIHBIX PUBbIYEK (YHOTPEOIEHUS aTKOT0JIsl, HAPKOTUKOB, KYpEHHS ),
HEOOXOJUMOCTH COOJNIIOZIEHUs TMpaBwil O€30MacHOCTH MpH  OOpalleHuu C
XUMHUYECKUMU BEILIECTBAMU B OBITY U peaJIbHON KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:



MHTEPEC K MPAKTHYECKOMY MU3YUYEHHIO podeccHii U Tpyaa pa3IuyHOro poaa,
YBaXEHUE K TPyLy M pe3ylibTaTaM TPYAOBOW JAESITENbHOCTH, B TOM YHUCJE Ha
OCHOBE MPUMEHEHHUs MPEAMETHBIX 3HAHWM IO XUMHUH, OCO3HAHHBIA BBIOOP
WHIUBUIYAJIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOLIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEH,
yCIEHON MpodecCUOHAIbHON AESITEIbHOCTU U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a1allTUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

® HKOJIOTMYECKHU LIEJIeCO00pa3HOe OTHOUIEHWE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAaHMS, TOHUMaHNE EHHOCTH 3J0POBOTO U
O6e3onacHoro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3MUEeCKOMY U TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHME LEHHOCTH COOJIIOICHUS
npaBui 0€30MaCHOI0 MOBEACHUS MPU padboTe C BEUIECTBAMU, a TAKKE B CUTYalUAX,
YTPOKAIOIIKX 3/I0POBbIO U JKU3HU JIIO/ICH;

® CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTyYaeMble NMPU U3yUYEHUU XUMHHU, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYKaroel TPUPOAHON CPeIoH, 1Jisi MOBBIILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAaHMUS TIJIOOAJIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M MyTel MX pEeIlIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIILICHHUS, YMEHHUSI pPYKOBOJCTBOBATHCS UM B [T0O3HABATEIbHOM,
KOMMYHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeIMETHBIX pE3yJIbTATOB BBIICISAIOT 3HAYUMBIE IS
dbopMUpOBaHUS MHUPOBO33pPEHUS OOIICHAYYHbIE TMOHATUS (3aKOH, TEOpHs,
NPUHIINIL, TUTIOTE3a, (PakT, cucTeMa, MPOIecC, IKCIIEPUMEHT U JIPYToe.), KOTOPhIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMEeTax M TO3BOJIAIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEIMETOB (HOPMUPOBATH MPENICTABICHUE O LETOCTHON
HAYYHOU KapTHUHE MUPA, U YHUBEPCAJIbHbIC yUeOHbIC IeWCTBUS (I03HABATEIbHbIE,
KOMMYHUKAaTUBHbBIC, PETYISTUBHBIE), KOTOpbIE oOecnednBaioT (GopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI
NEeATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble 1ornueckue AecTBUA:
® YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBILIIJIEHUS MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICH XUMUYECKUX MOHATHHA (BBIAEIATH UX XapaKTEepPHbIE
MIPU3HAKU, YCTaHABIMBATh B3aMMOCBS3b C APYTUMHU MOHSATUAMM), HUCIOJIb30BaTh
MOHATHS I OOBSICHEHUS OT/IETTLHBIX (DaKTOB W SIBJICHH, BRIOUPATh OCHOBAHUS U
KPUTEPHUH NIl KIACCU(DUKAIMN XUMUYECKUX BEIIECTB M XUMUUYECKUX PEAKIUH,
YCTaHABIIUBATh MPUYMHHO-CIIEJCTBEHHBIE CBS3M MEXIY OOBEKTaMH H3YUYEHUS,
CTPOUTH JIOTUUECKUE PACCYXKACHUS (MHAYKTUBHbBIC, 1€AYKTUBHbIE, 10 AHAJIOTUN),
JienaTh BEIBOABI U 3aKIIFOUCHMUS;
® yMEHUE MPUMEHATh B TMPOLECCE MO3HAHMS TMOHATUA (IPEAMETHBIE U
MeTanpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEU, UCTIOJb3yEMbI€ B XUMUU,
peoOpa3oBhIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TPEACTABICHUS —
XUMUYECKUI 3HaK (CHMMBOJ JJIEMEHTa), XuMuueckas ¢Gopmyia U ypaBHEHUE



XUMUYECKOU pPEeaKlUK — MPHU pelIeHUH yueOHO-TT03HABATEIbHBIX 33/1a4, C y4ETOM
ATUX MOJIECTBHBIX MPEACTABICHUM BBIABIISITh U XapaKTepU30BaTh CYIIECTBEHHbIC
MIPU3HAKU U3y4aeMbIX 00BEKTOB — XUMUUYECKUX BEIIECTB U XUMUUYECKUX PEAKIUM,
BBISIBJISITh ~ OOI[ME  3aKOHOMEPHOCTH, NPUYMHHO-CICICTBEHHBIE CBSI3U W
MPOTUBOPEUHMS B U3yUaeMbIX MIPOIIECCax U SIBICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

® yMEHHE HUCIIOJh30BaTh MOCTABJIEHHBIE BOMPOCHl B KAY€CTBE MHCTPYMEHTA
MMO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI /111 JOPMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

® [IPUOOPETEHHE OMbITa MO IUIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, yYMEHHE Ha0II0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, (OpMYIUPOBATH O00OIICHUS U
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATH OTYET
0 MpoJieNITaHHOM padore.

Pab6ora ¢ undgopmanmeii:

e yMEHHE BBIOMpaATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HHOOPMAIIHIO
Pa3IUYHBIX BUJIOB U (DOPM MPEICTABICHUS, TIOJyIaeMyI0 U3 Pa3HbIX HICTOUHUKOB
(Hay4HO-TIOMYJISIpHAS JIMTEpaTypa XUMHUUYECKOTO COJIEp)KAHUS, CIPABOYHBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATh MNPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

® yMEHHE NMPUMEHSITh Pa3IMYHbIE METOJbI M 3aMPOCHl IPU MOWCKE U OTOOpE
UHGOPMAIIMK U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISl BBIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEIeIEHHOTO THUIIA, MPUOOPETEHUE OTbITA B
00JaCTH  MCHOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX —TEXHOJOTHIA,
OBJIaJICHUE KYJIbTYPOM aKTHUBHOTO MCIOJb30BaHUS PA3JIMYHBIX TOMCKOBBIX
CUCTEM, CaMOCTOATENHbHO BBIOMPATH ONTUMAIBHYIO (QOpPMY MpeACTaBICHUS
uHGOPMAIIMK Y WILIIOCTPUPOBATH pEIlaeMble 3aJadll HECIOKHBIMH CXEMaMH,
ayarpaMmMamMH, IpyruMu ¢popMamMu rpaduKi U UX KOMOUHAIIUSIMU;

® YMEHHE WCIIOJNIB30BaTh M aHAJU3UpPOBaTh B TMpolecce Y4YeOHOW U
UCCJIEIOBATEIBCKOMN JESITEIILHOCTH MH(POPMAIIMIO O BIMSHUU MPOMBIIIUIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYKAIOIIEH MPUPOIHOMN
CpeIlbl.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

e yMEHMsS 3ajJaBaTh BOMNPOCHI (B XOJi€ AWaigora W (WIM) JUCKYCCHUM) TIO
CyIIECTBY  OOCyXTaeMoW Tembl, (OpMyIUpOBaTh CBOUM  MPEIIOKCHHS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

® yMEHUA NPEACTaBISATh IMOJY4YEHHBIE pe3yJbTaThbl IO3HABATEIbHOU
NEATeNIbHOCTA B YCTHBIX M TIMCBMEHHBIX TEKCTax; JeiaTh MPEe3CHTALHIO
PE3YyIbTATOB BBIMOJHEHUSI XUMHYECKOTO 3KCIIEpUMEHTa (J1abopaTOpPHOro OMbITA,
1a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

® yMEHUA Y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIBHOM W  HCCIENOBATENIbCKOM  JEATENbHOCTH TMpPU  PEIICHUU
BO3ZHUKAIONMUX MPOOJIEM HAa OCHOBE yduéTa OONIUX MHTEPECOB M COTIACOBAHUS
no3utuii (00CyxaeHus, OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBHI, OINpeJeJeHne KpPUTEpPUEB IO OIEHKE KauecTBa
BBITIOJIHEHHOM PabOThI U ApYrue).



PerynsiTuBHbIC YHMBepcaibHbIe YUeOHbIe 1eliCTBUS:

YMEHHE CaMOCTOSATENbHO OINPEEsATh LEIU ACATENbHOCTH, IIaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTENbHOCTD, BHIOUPATh Hanbosee 3p(HEeKTUBHBIE CLIOCOOBI pElIEHUS] YUEOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOSATEIbHO COCTaBIATh WU KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM JIEUCTBUM IIPU BBIIOJIHEHUM 3aJaHUM C Y4YETOM
MOJIYYeHHsI HOBBIX 3HaHM 00 M3y4yaeMbIX OOBEKTaxX — BEIIECTBaX U PEaKIUsX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOIO PE3yJbTaTa 3asBJICHHOW LIEIH, YMEHUE
UCII0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, MPEJJIaraéMble B yCIOBUU 3aJaHUH.

IHNPE/IMETHBIE PE3YJIbTATbBI
B coctaBe mnpeamMeTHBIX pPE3yIbTATOB IO OCBOCHUIO 0053aTEIBHOTO
COJIEp>KaHMsl, YCTAHOBJICHHOTO JaHHOW QenepanbHO pabodeil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYarOIIMMUCS HAy4YHbIC 3HAHUS, YMEHUSI U CHOCOOBI
neucTBui, crnenuduyeckue g TpeAMETHOM o0nactu  «XUMHS», BUJIBI
NESITEIIbHOCTA 10 TMOJYYEHHUK) HOBOTO 3HAHWS, €ro HHTEPIPETAlUH,
npeoOpa3oBaHUIO ¥ IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIUSX.

K konuyy ooyuenus 6 8 knacce npeomemmnwvie pe3yrvmamsl HA 0A3060M
YPOBHE 00J1)CHBL OMPANHCAMb CHOPMUPOBAHHOCHLD Y 00YUAIOUUXCA YMEHUIL:

e PACKpBIBATh CMBICII OCHOBHBIX XHMHUUYECKUX TOHSTHH: aTOM, MOJICKYJIa,
XUMUYECKUI JIIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAsT W HEOAHOPOJHAs), BaJECHTHOCTh, OTHOCUTEIbHAs aTOMHas H
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBast
JI0JIS1 XMMUYECKOT0 3JIEMEHTA B COETMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTA,
OCHOBAaHUE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKAS
peakius, KiacCupUKaIMs peakiuii: peakiiui COeUHEHUS, PEaKIly Pa3IoKeHuUs,
peakuuu 3aMeIeHus, peakiuu OoOMeHa, 3K30- M HHAOTEPMHUYECKHE PpEeaKIluH,
TEIJIOBOM A(PheKT peakiuu, SApO aToMa, JICKTPOHHBIM CJIOW aTroma, aTOMHAas
opOuTasnb, paguyc aroMa, XUMUYECKas CBA3b, IMOJIApHAs ¢ HEMOJspHAs
KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBas 101
BelllecTBa (MPOLIEHTHAsI KOHIICHTpAlKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUUA H
MPUMEHSTH 3TH TOHSITHUS MPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

¢ HCTOJB30BATh XUMUYECKYIO CHMBOJIUKY JIJII COCTaBIICHUS (DOPMYJI BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKIUN;

e OIPEACNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTETICHb OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPUHAIJICIKHOCTH
BEIIECTB K OMPeeIEHHOMY KJIacCy COeAMHEHUH Mo (popmyiiaM, BUI XUMUYECKOU
CBS3U (KOBAJICHTHAs! MU MOHHAS) B HEOPTaHUUYECKUX COCTMHEHUSX;

o packpeiBaThb cMmbIci Ilepuommueckoro 3akona [I. . Menaeneena:
JEMOHCTPUPOBATh  MOHUMAHUWE  NEPUOJAMYECKONM  3aBHCUMOCTH  CBOICTB
XUMUYECKUX 3JIEMEHTOB OT UX MoJiokeHus B Ilepuonnueckoil cucreme, 3aKOHOB
COXpaHEHMSI MAacChl BEUIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJSPHOIO
Y4EHHUs, 3aKOHa ABOraapo;



o ONHWCHIBATh M XapakTepu3oBaTh TaOaMuHyro ¢opmy Ilepuoauueckoit
CUCTEMbl XUMUYECKHUX AJIEMEHTOB: pa3iinyaTh MOHATUS «TJIaBHas noarpymnmna (A-
rpynna)» u «nobouHas noxarpynmna (b-rpynma)», mansie u 0ojblIME TEPHOIBI,
COOTHOCHTh OOO3Hau€HHUsA, KOTOpble HMeloTcs B Tadnuue «llepuonnueckas
cucteMa xuMudeckux oanemeHtoB J[.  UW. MengeneeBa» ¢ 4HMCIOBBIMU
XapaKTepUCTUKaMHU CTPOCHHUS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB M 3aps]l
a11pa, o0IIee YNCIIO0 JIEKTPOHOB U PACTIPEJEICHUE UX TI0 3JIEKTPOHHBIM CIOSM);

o KJaccUpUUUPOBATh XMMHUUYECKHE 3JIEMEHTbHI, HEOPraHUYECKHE BEIIECTBA,
XUMHYECKUE peakinu (110 YUCIIy U COCTABY YYaCTBYIOIIMUX B PEAKIIMH BELIECTB, 10
TEIIOBOMY 3P (DEKTY);

e XapakTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB
pPa3JIMYHBIX KJIACCOB, IOATBEpXkAAas ONUCAHHE NPUMEPAMU MOJEKYISPHBIX
ypaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITUH;

e IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH INPOTEKaHUs XMMHYECKHX MPEBPALIEHUN B Pa3IMYHBIX
YCIIOBHSIX;

e BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEHTa Mo (GopMmylie COeAUHEHHs, MacCCOBYIO
JIOJIF0 BEILECTBA B PAcTBOPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMHYECKOU
peakuuu;

o TIPUMEHATH OCHOBHBIE ONIEPALMU MBICIUTEIIBHON IESITENBHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHUE, 0000IIEHUE, CUCTEMATU3AIINIO, KITACCU(UKAIUIO, BHISIBICHHUE
NPUYMHHO-CIIEICTBEHHBIX CBSI3éM — [JI1 M3y4YeHUS CBOWCTB BEUIECTB U
XUMHYECKUX PeaKklid, eCTECTBEHHO-HAYYHbIE METObI TO3HAHUS — HAOIIOCHHE,
U3MEPEHUE, MOAECITUPOBAHUE, SKCIIEPUMEHT (pealbHbIN U MBICIICHHBIN);

e CIJIEIOBATh MPABHJIaM IMOJIb30BaHUS XUMHUECKOU MOCYI0H U 1a60paTOpHBIM
000opy0OBaHUEM, a TaKKe MpaBUiiaM 00paIeHus ¢ BEIECTBAMU B COOTBETCTBHUHU C
WHCTPYKIMSIMU 110 BBIIIOJIHEHUIO JITA0OPATOPHBIX XMMHUYECKHUX OIBITOB IO
MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOAA M KHUCIOPOIA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEACITEHHOW MAaCCOBOM JOJIEH PACTBOPEHHOTO
BEIECTBA, IUIAHUPOBATH M NPOBOJUTH XHMHYECKHE OSKCIEPUMEHTHI 10
pAacliO3HABAHUIO PACTBOPOB WIEJIOYEH M KHCIOT C TMOMOIIBI HHIUKATOPOB
(makmyc, henondTanenH, METHIOPAHXK U APYTHEL).

K konuy obyuenusa 6 9 kKnacce npeOmemmusvle pe3yiomamsl HA 0A3080M
YPOBHE 00IHCHBL OMPANHCAMb CHOPMUPOBAHHOCHLL Y 00YUAIOUAUXCA YMEHUIL:

e PAaCKpBHIBAaTh CMBIC] OCHOBHBIX XHMHYECKHX TMOHSATUM: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKYJIAa, HOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS,
XUMUYECKash peakmus, XUMHUUYECKas CBS3b, TCIUIOBOM 3 (EeKT peakiuu, MOJb,
MOJIIPHBIA 00BEM, PACTBOP, DJICKTPOJIMUTHI, HEIJIEKTPOJIUTHI, DJICKTPOTUTHUECKAS
JIMCCOIMAIINS, peaKIIMu HOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOEe paBHOBECHE,
oOpaTuMble ¥ HEOOpaTUMbIE PEAKIMHU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC
peaKiuu, OKHUCIWUTEIb, BOCCTAHOBUTENb, OKHCJIICHUE W BOCCTAHOBJICHUE,
autorpornusi, aMQpOTEepHOCTh, XHMHUUYECKass CBA3b (KOBaJCHTHAs, WOHHAs,



METa/NInYecKas), KpUCTAIJIMYecKas pelérka, KOppo3us METaiOB, CIUIABBI,
CKOPOCTb XMMMYECKON pEeaKkUuH, NpeaesbHO aomyctuMas koHueHtpauusa [1JIK
BEILIECTBA;

o WJUTIOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHSATHA U
MPUMEHATH 3TU MTOHATUS MPU ONMCAHUM BEILIECTB U UX MPEBPAIICHU;

¢ UCITIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBIECHUS (POPMYJT BEIIECTB
Y YPAaBHEHUU XUMHUYECKUX PEAKIIUN;

o OIIPEAEIISATh BAJIECHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKHUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K ONPEAECIEHHOMY
KJIacCy COEAMHEHUU 1o QopMmysiaM, BHUJ XUMHUYECKOM CBsI3M (KOBaJICHTHAs,
MOHHAs, METaJUIMuecKasi) B HEOPraHWYECKUX COEIMHEHHUAX, 3apsij HOHA IO
XUMHYECKOH (hopmysie, XapakTep Cpeabl B BOJIHBIX PACTBOPAX HEOPTaHHMUECKHX
COEIMHEHUH, TUIT KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbicH Ilepuognueckoro 3akona JI. WM. MenneneeBa wu
J€MOHCTPUPOBATh €r0 MOHMMAHME: ONMUCHIBATh M XapaKTepU30BaTh TAOIUYHYIO
dopmy Ilepruoanueckoil cuCTeMbl XUMUYECKUX DJIEMEHTOB: Pa3indaTh MOHSTHUS
«rnaBHas noarpynmna (A-rpymnmna)» u «nodouynas noarpynna (b-rpynma)y», masnbie
U Ooyblliie TEPHUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
NEPUOUYECKON TabynIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, oOlee YUCIO 3JIEKTPOHOB U
pacnpeiesIeHUue UX 10 JIEKTPOHHBIM CJIOSIM), OOBACHITH O0IIHE 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOICTB 3JIEMEHTOB U UX COEAUHEHUN B Mpeiesiax MajbIX IEPUOAO0B
Y TJIABHBIX MOATPYIII C YYETOM CTPOEHUS UX ATOMOB;

o KJITACCU(UIIMPOBATh XUMHUYECKUE AIIEMEHTHI, HEOPraHUYECKHUE BEIEeCTBa,
XUMUYECKHUE peakuu (10 YUCITY ¥ COCTaBY YYaCTBYIOIINX B PEAKLIMH BEILIECTB, 110
TerioBoMy 3G (deKTy, M0 U3MEHEHHIO CTeleHed OKUCIEHUS XUMUYECKUX
3JIEMEHTOB);

 XapaKTepu30oBaTh (OMHCHIBATH) OOIIME M CHENU(DUUECKHEe XUMHYECKUE
CBOMCTBa MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXKAAsi ONHUCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

e COCTaBIISITb YPaBHEHMS  DJIEKTPOJUTUYECKON NHCCOLMAIMU  KHUCIIOT,
IIeJI0UeH B COJICH, TTOJTHBIC M COKpAIIEHHBIC YPAaBHCHUS PEeaKIIii HOHHOTO OOMEHa,
YpPaBHEHUs PEaKUUW, MOATBEPKIAIOLIMX CYIIECTBOBAHUE TI'€HETHUYECKOW CBSI3H
MEXKy BEIIECTBAMHU Pa3JIMYHBIX KJIACCOB;

e PaCKphIBaTh CYIIHOCTH OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKLUN
MOCPEACTBOM COCTaBJICHUSI 3JICKTPOHHOTO OajaHca 3TUX PEeaKIuii;

o IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH IIPOTEKAHUS XUMUYECKUX ITPEBPAILIEHNUN B Pa3JINYHBIX YCIOBUIX;

e BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MAacChl BELIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA MO (OpPMYJi€ COEJUHEHUS, MACCOBYIO
JIOJIF0 BELIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOU
peaKuuu;

e COOJTIO/IATH MPaBUJIA MTOJTH30BAHUS XUMUYECKON MOCYI0N 1 TaOOpaTOPHBIM
000Opy/I0BaHUEM, a TaK»Ke MpaBuiia 0OpallleHHs] C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKLIMSIMUA TIO BBINOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB MO
MOJIYYEHHUIO U COOMPAaHHIO ra3000pa3HbIX BEIIECTB (AaMMHAKa U YTIEKUCIIOro ra3a);



e IPOBOJIUTH PEAKIINU, TOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3IMUHbBIX
BEILIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMUI-, UOAUA-, KapOOHAT-,
docdar-, cunmkar-, cynbpar-, TUAPOKCUI-UOHBI, KATUOHHI aMMOHHUSI U HOHBI
M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPAX HEOPraHMYECKUX
BEIIIECTB;

o IPUMEHSITH OCHOBHBIE OTEPaAIliU MBICIUTEIBHOU NESITEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMATH3allhi0, BBIABICHUE MPUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJISl U3YYEHUS] CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIUM,
€CTEeCTBCHHO-HAyYHbIE METOAbl [O3HAaHUS — HAOJIOJIEHHE, W3MEpEHue,
MOJIETUPOBAHUE, IKCTIEPUMEHT (PEaJIbHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne | HaumeHoBaHme pa3ejioB U TeM NPOrPaMMBbI KoJun4yecTBo 4yacoB JuexkTpoHHble (UG poBbIE) 00pa3oBaTeIbHbIE
/11 Kontposbusie | IlpakTtuuyeckue pecypcbl
Bceero
padoThI padoThI
Pasnen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
1.1 | Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U bubmuorexa ITOK https://m.edsoo.ru/7f41837¢
HpaKTHHeCKOfI JeSITeIbHOCTH YEJIOBEKa 5 2 https://urok.lc.ru/Iibrary/chemistry/khimiya_8_k|ass/
https://lesson.edu.ru/04/08
1.2 | BemecTBa 1 XUMHUYECKUE PEAKITHH https://urok.1c.ru/library/chemistry/khimiya_8 klass/
15 1 https://lesson.edu.ru/04/08
bubmunorexa ITOK https://m.edsoo.ru/7f41837¢
Wroro mo pazueny 20

Pasnen 2. BaxHeilnue npeacTaBuTeH

HCOPraHU4€CKHUX BCIICCTB

2.1 | Bo3ayx. Kucnopon. [Tonsitue 06 okcnmax https://urok.1c.ru/library/chemistry/khimiya_8 klass/
6 1 https://lesson.edu.ru/04/08
bubmuorexa ITOK https://m.edsoo.ru/7f41837¢
2.2 | Bopopon.IlonsTre o KUCIOTax M COJAX https://urok.1c.ru/library/chemistry/khimiya_8 klass/
8 1 https://lesson.edu.ru/04/08
bubmuorexa ITOK https://m.edsoo.ru/7f41837¢
2.3 | Bona. PactBopsl. [TonsaTHe 06 OCHOBaHUAX https://urok.1c.ru/library/chemistry/khimiya_8 klass/
5 1 1 https://lesson.edu.ru/04/08
bubmuorexa ITOK https://m.edsoo.ru/7f41837¢
2.4 | OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX https://urok.1c.ru/library/chemistry/khimiya_8 klass/
COeIMHECHHUI 11 1 1 https://lesson.edu.ru/04/08
Bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
Wroro no pazgeny 30

Paznea 3. Ilepuoanyecknii 3axkoH u [lepuoanueckas

cucrema xummnueckux 3j1emMenToB /I, U. MenaeseeBa. CTpoeHue aToMOB. XUMHYECKASl CBSA3b.

OKHCINTETbHO-BOCCTAHOBHUTEIbHbBIE PeaKIIui
3.1 | Ilepuonuueckuii 3akoH u [leproaudeckas https://urok.1c.ru/library/chemistry/khimiya_8 klass/
CHCTEMA XUMHYECKHUX diieMeHToB 1. 1. 7 https://lesson.edu.ru/04/08
Menzaeneesa. CTpoeHne aToma bubmoreka LIOK https://m.edsoo.ru/7f41837c
3.2 | Xumudeckas cBsi3b. OKHCIUTEIBHO- https://urok.1c.ru/library/chemistry/khimiya_8 klass/
8 1 https://lesson.edu.ru/04/08

BOCCTAaHOBUTCJIbHBIC PCAKITUN

bubmamnoreka L{OK https://m.edsoo.ru/7f41837c
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Hroro no pazneny

https://urok.1c.ru/library/chemistry/khimiya_8_klass/

VA-rpynmnsl. A30T, pocdop 1 ux coeaAuHeHus

15 https://lesson.edu.ru/04/08
bubmuoreka LIOK https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpemst 3 1 bubnuoreka LIOK https://m.edsoo.ru/7f41837c
OB EE KOJIMYECTBO YACOB 110 68 5 6
INPOI'PAMME
9 KJIACC
Ne HanmenoBaHue pasaennoB U T€EM IpOrpaMMBbl KoIecTRBO 9aCon OnekTpoHHbIe (11U pOBbIE) 00pa30BaTENbHbBIE
n/m pecypebl
Kontponsnsie |IIpakTnyeckune
Bcero
paboThI paboThI
Paspnen 1. BemiecTBo M XUMHYeCKHE peaKIIUH
1.1 | IloBTOpeHue u yriayOieHne 3HaHU OCHOBHBIX bu6morexa LIOK https://m.edsoo.ru/7f41a636
pa3enoB Kypca 8 kinacca 5 1 https://urok.1c.ru/library/chemistry/khimiya_9 klass/
https://lesson.edu.ru/04/09
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX https://urok.1c.ru/library/chemistry/khimiya_9_klass/
peakiuii 4 https://lesson.edu.ru/04/09
bubmuorexa ITOK https://m.edsoo.ru/7f41a636
1.3 | DnekTpoauTHYeCcKas JUCCOMMAIUsI. XUMUUICCKUE https://urok.1c.ru/library/chemistry/khimiya_9_Kklass/
peakIuy B pacTBOpax 8 1 1 https://lesson.edu.ru/04/09
bubmmorexa [IOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HeMeTa/JILI M X COeANHEHHUS
2.1 | OOmas xapakTeprucTUKa XUMHUYECKUX 3JIEMEHTOB https://urok.1c.ru/library/chemistry/khimiya_9_Kklass/
VIIA-rpynmsl. I'anorenst 4 1 https://lesson.edu.ru/04/09
Bubmmoreka ITOK https://m.edsoo.ru/7f41a636
2.2 | O0mias XxapakTeprucTUKa XUMHYECKUX 3JIEMEHTOB https://urok.1c.ru/library/chemistry/khimiya_9_Kklass/
VIA-rpynnel. Cepa u e€ coequHeHus 6 https://lesson.edu.ru/04/09
bubaunoreka [TOK https://m.edsoo.ru/7f41a636
2.3 | OOmas xapakTepucTUKa XUMHUECKUX dJIEMEHTOB https://urok.1c.ru/library/chemistry/khimiya_9_Kklass/
7 1 https://lesson.edu.ru/04/09

bubaunoreka [TOK https://m.edsoo.ru/7f41a636
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2.4 | O0mas xapakTepuCTUKa XUMHYECKHUX dJIEMEHTOB https://urok.1c.ru/library/chemistry/khimiya_9_Kklass/
IVA-rpynmbl. Yriepoa v KpeMHHH 1 HX 8 1 2 https:/lesson.edu.ru/04/09
COeMHEHHS bu6mmorexa LIOK https://m.edsoo.ru/7f41a636
Wroro mo paznmeny 25
Pazjnen 3. Merasibl U MX cOeIMHEHUS
3.1 | OO1Iue cBOMCTBAa METAJLIOB https://urok.1c.ru/library/chemistry/khimiya_9_klass/
4 https://lesson.edu.ru/04/09
bubmnorexa ITOK https://m.edsoo.ru/7f41a636
3.2 | Baxneiimue MeTaibl U UX COEIUHEHUS 16 1 5 bubnmoreka LIOK https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznea 4. Xumus v oKpy:Kaomasi cpeia
4.1 | BemecTBa 1 MaTepUaibl B )KU3HHA YEJIOBEKA https://urok.1c.ru/library/chemistry/khimiya_9 klass/
3 https://lesson.edu.ru/04/09
bubmunorexa ITOK https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PezepBHOe Bpemst 3 1
OBLIEE KOJIMYECTBO YACOB I10 68 5 7
INPOT'PAMME
IMOYPOYHOE INIVIAHUPOBAHUE
8 KUIIACC
Ne Tema ypoka Kosn4yecTBo yacoB JJIeKTPOHHBbIE HU(PPOBHIE
n/m Konrtpoasnsbie | IIpakTuyeckue o0pa3oBaTte/ibHbIE PeCypChl
Bceero
padoTbI padoThI
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU YesioBeka. Temna 1 bubmuorexa ITOK https://m.edsoo.ru/ff0d210c
Y BEIIIECTBA
2 TTousiTie 0 MeTOgaX MO3HAHUS B XUMUU 1 bubmuorexa ITOK https://m.edsoo.ru/ff0d227e
3 | IIpaktuueckas padota Ne 1 «IIpaBuna paGoTsl B bu6mmoreka LIOK https://m.edsoo.ru/ff0d23dc
nabopaTopuu U NPUEMBI 0OpalleHus ¢ 1a00paTOPHBIM 1
000pyIOBaHUEMY
4 Uuctele BemecTBa U cMecu. CriocoObl pa3aeneHus 1 bubmuorexa L{OK https://m.edsoo.ru/ff0d26ca

cMecelt
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[Tpaktuyeckas padora Ne 2 «Pa3nenenue cmeceit (Ha

bubnuoreka LIOK https://m.edsoo.ru/ff0d28c8

IpUMEPEe OYNCTKU TTOBAPEHHOW COJIN)» 1

6 ATOMBI ¥ MOJIEKYJIBI 1 bu6mmorexa LIOK https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE 3TIEMEHTBI. 3HAKU (CUMBOJIbI) XUMHUYECKUX 1 bu6mmorexa LIOK https://m.edsoo.ru/ff0d2be8
JJICMECHTOB

8 [IpocThlie U cOKHBIE BEMIECTBA 1 bubmunorexa [TOK https://m.edsoo.ru/ff0d2a6c

9 | ATOMHO-MOJIEKYIISIpHOE YUEeHHUE 1 Bubanoreka LIOK https://m.edsoo.ru/ff0d2d50

10 | 3akOH IMOCTOSHCTBA COCTAaBa BEIICCTB. XUMHUYCCKas bubnmoreka LIOK https://m.edsoo.ru/ff0d2eae
dhopmyna. BageHTHOCTh aTOMOB XMMUYECKUX 1
JJICMEHTOB

11 | OtHOocHTenbHAs aToMHas Macca. OTHOCUTETbHAS 1 bubmuorexa ITOK https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsT Macca

12 | MaccoBas 10J151 XHMHUYECKOTO 3JIEMEHTA B COCAMHEHUH 1 bubmuorexa ITOK https://m.edsoo.ru/ff0d350c

13 | KonmuectBo BemecTBa. Mosb. MossipHas Macca 1 Bu6mmoreka LIOK https://m.edsoo.ru/ff0d5230

14 | ®usznyeckre U XUMUYSCKUE SIBICHUS. XUMUICCKAs 1 bubmuorexa ITOK https://m.edsoo.ru/ff0d37fa
peakims

15 | [Ipu3Haku U yCIOBHs MPOTEKAHUSI XUMHUECKUX PEaKIIUM 1 bubmoreka LIOK https://m.edsoo.ru/ff0d3al6

16 | 3akoH coXpaHEHHUS MacChl BEIIECTB. XUMHYECCKHE 1 bubmuorexa ITOK https://m.edsoo.ru/ff0d3b88
ypaBHEHUS

17 | Brruncnenus Koan4yecTBa, MacChl BEIIECTBA 110 1 bubmuorexa ITOK https://m.edsoo.ru/ff0d5708
YpaBHEHUSAM XUMUYECKUX PEAKITUI

18 | Kiaccudukanuss XauMUUECKHX PEakuii (COSTUHEHUS, 1 bubmuorexa ITOK https://m.edsoo.ru/ff0d3f34
pasyIoKEHUs, 3aMeIeHUsI, 0OMEHA)

19 | M. B. JIoMOHOCOB — y4€HBIN-IHITUKIIOTICTUCT. 1 bubmuorexa ITOK https://m.edsoo.ru/ff0d40c4
O060011eHre U CUCTEMAaTH3aIMs 3HAHUIA

20 | KonTpoawHas padora Nel o Teme «Bemecta u 1 bubmoreka LIOK https://m.edsoo.ru/ff0d4290
XUMUYCCKUEC PEAKITHI)

21 | Bo3nyx — cmech razoB. Cocta Bo3ayxa. Kucinopon — 1 bubmuorexa ITOK https://m.edsoo.ru/ff0d448e
AJIEMEHT U TpocToe BeniecTBo. O30H

22 | Ou3nyecKue U XUMHUYECKHUe CBOMCTBA KUCIOPOaa 1 bubmuorexa [{OK https://m.edsoo.ru/ff0d4614
(peakuuu okucnenus, ropeane). [lonarue 06 okcugax

23 | CnocoObl MoJTy4eHus: KUCIOPOAa B J1abOpaTopuu U 1 bubnmoreka LIOK https://m.edsoo.ru/ff0d497a

IIPOMBIINIJICHHOCTH. HpI/IMeHeHI/Ie KHCJIOpOJa
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24 | TernoBoii 3PEKT XUMUYESCKON PEaKIIUH, TOHITUE O bu6mmorexa LIOK https://m.edsoo.ru/ff0d4790
TEPMOXHUMHUYECKOM ypaBHEHUH, 3K30- U 1
SHIOTEPMHUYCCKUX PEAKITUIX

25 | ToruuBo (HeTh, Yroib U MeTaH). 3arps3HEeHue 1 Bu6anoreka LIOK https://m.edsoo.ru/ff0d4c4a
BO3/IyXa, CIIOCOOBI €ro NMPeJ0TBPALICHUS

26 | IIpakTuaeckas padota Ne 3 mo teme «llomydenne u 1 Bubnuoreka [TOK https://m.edsoo.ru/ff0d4ae2
coOMpaHue KUCIOPO/ia, H3yUCHHE €r0 CBOHCTBY

27 | Bomopo — 31eMeHT U IPOCTOE BEIIECTBO. 1 bu6morexa LIOK https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupojie

28 | Ousnyeckue U XUMHUYECKHE CBOMCTBA BOJIOPO/IA. 1 Bbubnmoreka LIOK https://m.edsoo.ru/ff0d4ddo
[IpuMeHeHne Boiopoaa

29 | IloHsTHE O KMCIIOTAX M COJISIX 1 Bbubnmoreka LIOK https://m.edsoo.ru/ff0d50d2

30 | CnocoOslI oTy9eHust BOJIOPO/ia B TAOOPATOPHH 1 BuGnuoreka [IOK https://m.edsoo.ru/ff0d4ddo

31 | [IpakTudaeckas padota Ne 4 o Teme «Ilonmydenue u 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d4f42
cobupaHue BOJOPOa, U3yIECHUE €TI0 CBOWCTBY

32 | MonsipHbIil 006EM ra30B. 3aKOH ABOTaIpO 1 bubmuorexa ITOK https://m.edsoo.ru/ff0d542e

33 | Beruncnenus o0n€Ma, KOJIMYECTBA BEIIECTBA rasa 1o 1 bubmuorexa ITOK https://m.edsoo.ru/ff0d55a0
€ro U3BECTHOMY KOJIMYECTBY BEUIECTBA HJIK 00BEMY

34 | Beruncnenust 00bEMOB ra30B 10 YpaBHEHHIO PEaKIIMK Ha 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d5708
OCHOBE 3aKOHA 00BEMHBIX OTHOLIECHHUH ra3oB

35 | dusznueckue U XUMUUECKHE CBOIICTBA BOIbI 1 bubmuorexa ITOK https://m.edsoo.ru/ff0d587a

36 | CocraB ocHoBanui. [loHsTHE 00 MHAMKATOPAX 1 bubmuorexa [TOK https://m.edsoo.ru/ff0d59e2

37 | Boxa kak pactBopuTenb. HachkieHasie u bubmoreka LIOK https://m.edsoo.ru/ff0d5b40
HEHACBILIEHHbIE PACTBOPBI. MaccoBas A0Sl BEeleCTBa B 1
pacTtBope

38 | [IpakTtuueckas padota Ne 5 mo teme «lIpuroroBienue bubmoreka LIOK https://m.edsoo.ru/ff0d5eba
pacTBOPOB C ONPEICTEHHON MaCCOBOM 101 1
pPacTBOPEHHOTO BEIIECTBAY

39 | KonrponbHas pabota Ne2 o teme «Kucnopos. 1 bubmmoreka LIOK https://m.edsoo.ru/ff0d6342
Bonopon. Boga»

40 | Okcupmsl: cocTas, Kiaccudukarms, HOMEHKIATypa 1 bubmuoreka ITOK https://m.edsoo.ru/ff0d664e

41 | [NomydeHue U XUMUYECKHE CBOMCTBA KHUCIOTHBIX, 1 Bbubmmoreka LIOK https://m.edsoo.ru/ff0d664e

OCHOBHBIX U aM(I)OTCpHBIX OKCHJIOB
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42 | OcHoBaHUs: COCTaB, KiIaccu(uKaIys, HOMEHKIATypa bubmuotexa [TOK https://m.edsoo.ru/ff0d67ca

43 | [NonydeHnue U XUMUYIECKUE CBOMCTBA OCHOBAHUI bubnuorexa LIOK https://m.edsoo.ru/ff0d67ca

44 | KucnoTsl: cocTaB, KIacCH(PHUKAIUA, HOMEHKIIATypa bubmuotexa [TOK https://m.edsoo.ru/ffOdfee2

45 | IlosydyeHune U XUMHUYECKHUE CBOMCTBA KUCTIOT bubnuoreka LIOK https://m.edsoo.ru/ffOdfee2

46 | Comu (cpenHue): HOMEHKIIATypa, CIIOCOOBI TOJTydeHUS, Bbubnmoreka LIOK https://m.edsoo.ru/00ad9474
XUMHUUYECKUE CBOMCTBA

47 | IIpaktuueckast pabora Ne 6. Pemenue bu6morexa LIOK https://m.edsoo.ru/00ad9b7c
IKCIIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «OCHOBHBIE
KJIACCHI HEOPTAHUYECKUX COCTMHECHUID)

48 | I'eHeTHyecKas CBS3b MEXKIY KJIacCaMU HEOPTraHHUECKHX bu6morexa LIOK https://m.edsoo.ru/00ad9a50
COEIMHEHU I

49 | O600mEeHne U cUCTEMATU3AINS 3HAHUI Bbubnmoreka LIOK https://m.edsoo.ru/00ad9ch2

50 | KontpoasHas pabora Ne3 mo teme "OCHOBHBIE KIIACCHI bubmorexa LIOK https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCTMHEHUN"

51 | IlepBbie MOMBITKH KJIACCU(PUKAITUNA XUMUIECKUX bubmuorexa ITOK https://m.edsoo.ru/00ad9ffa
aneMeHTOB. [IoHsATHE O rpynnax cXOAHBIX JIEMEHTOB

52 | Ilepuomnyeckuii 3akoH u [leproauyeckas cucrema bubmuorexa ITOK https://m.edsoo.ru/00ada52c
xuMmudeckux saeMmeHnToB 1. Y. Menaeneena

53 | [lepuonsl, TpyIIIbl, HOATPYIIIBI bu6mmoreka LIOK https://m.edsoo.ru/00ada52c

54 | Ctpoenne atomoB. CocTaB aTOMHBIX sijiep. M30Tombl bubmuorexa ITOK https://m.edsoo.ru/00ada342

55 | CTpoeHue 3eKTPOHHBIX 000710YEK aTOMOB JICMEHTOB bubmuoreka LIOK https://m.edsoo.ru/00ada6bc
Ilepuoanueckoii cucremsl J. . Menaeneena

56 | XapakTepHCcTHKa XUMHUYECKOTO 3JIEMEHTa 110 €T bu6mmoreka LIOK https://m.edsoo.ru/00ada824
nosnoxeHuro B Ilepuoanyeckon cucreme . 1.
MenneneeBa

57 | 3nauenue [lepuoanueckoro 3akoHa JJIsl pa3BUTUS HAYKH bu6mmoreka LIOK https://m.edsoo.ru/00ada96e

u npaktuku. J[. . MenneneeB — y4€Hblii, enaror u
IpaKJaHUH
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58 | DeKTPOOTPUIATEIBHOCT ATOMOB XUMUYECKUX 1 Bbu6anoreka LIOK https://m.edsoo.ru/00adaab8
2JIEMEHTOB
59 | MonHas XuMH4YecKasl CBS3b 1 bubmuorexa ITOK https://m.edsoo.ru/00adac34
60 | KoBaneHnTHas moisipHasi XUMAYECKas CBS3b 1 Bu6nunoreka LIOK https://m.edsoo.ru/00adaab8
61 | KoBaneHTHas HEMOJISIPHAS XUMHUYECKas CBSI3b 1 buGmmoreka LIOK https://m.edsoo.ru/00adaab9
62 | CreneHb OKHUCICHUS 1 Bubmorexa [IOK https://m.edsoo.ru/00adae28
63 | OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKITUU 1 Bubmoreka LIOK https://m.edsoo.ru/00adb076
64 | OKUCIUTEIN U BOCCTAHOBUTEIN 1 bubmuorexa ITOK https://m.edsoo.ru/00adb076
65 | KonrpomnbHas padota Ne4 o Teme «CTpoeHue aTroma. 1 Bu6mmoreka LIOK https://m.edsoo.ru/00adb486
XUMUYECKasi CBS3bY
66 | PesepBHblii ypok. O000IIEHNE U CUCTEMATH3AITUS 1 bubmoreka LIOK https://m.edsoo.ru/00adb33c
3HaHUHI
67 | Pe3epBHbIii ypok. O000IIEHNE U CUCTEMATH3AITUS 1 bubmoreka LIOK https://m.edsoo.ru/00ad9ch?2
3HaHu#. MToroBas KOHTpoJIbHAs paboTa.
68 | PesepBHblii ypok. O000IIEHHE U CUCTEMATH3AITUS 1 bubmoreka LIOK https://m.edsoo.ru/ff0d61c6
3HaAHUUI
OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 68 6
9 KIIACC
Ne Tema ypoxka KoauvecTBo yacoB JJIeKTPOHHBbIE HU(PPOBHIE
n/m Kontpoasbnsbie | [IpakTuueckue o0pa3oBaTte/ibHbIE PeCypChl
Bceero
padoThbI padoThI
1 [Tepuoauueckuii 3axoH. [leproauueckas cucteMa XUMHYECKUX 1 bubnunoreka [JOK
anemenToB JI. 1. Menneneena https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHNH CBOMCTB XUMUYECKUX AJIEMEHTOB 1 bubnunoreka [JOK
MIEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukarus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 1 bubnmoreka [JOK
https://m.edsoo.ru/00adb7e2
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Buapl XuMUYECKOW CBA3U U TUIIBI KPUCTAIUIMYECKUX PELIETOK

bubnuoreka [IOK
https://m.edsoo.ru/00adbac6

5 KonTpomasnas padora Nel mo teme «IloBTopeHne u yrirydieHue
3HAHWI OCHOBHBIX Pa3zelioB Kypca 8 Kiaccay
6 Krnaccudukarus XAMHYECKUX PEaKIIUi 10 pa3INIHbIM MPU3HAKAM bubnuotexa [JOK
https://m.edsoo.ru/00adbcb0
7 [TonsiTie o ckopocTn xuMHuueckoi peakuuu. [lonstue o bubnuoreka [JOK
TOMOTCHHBIX M F€TEPOTESHHBIX PEAKIUIX https://m.edsoo.ru/00adbe9a
8 [Tonatne 0 xumMu4eckoM paBHOBecHH. DAKTOPBI, BIUSAIOIINE HA bubnuoreka [JOK
CKOPOCTb XUMHUUECKOHN PEaKInH U TOJI0KEHHE XUMUIECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN bubnuorexa [JOK
https://m.edsoo.ru/00adcade
10 | Teopwus anmexTposUTHYECKOM auccornuanui. CHIIbHBIC U ClTa0bIe bubnuotexa [JOK
AIIEKTPOJIMTHI https://m.edsoo.ru/00adcd68
11 | MonHble ypaBHEHHS PEaKIUi bubnuorexa [JOK
https://m.edsoo.ru/00add448
12 | XuMudeckue CBOMCTBA KUCIOT M OCHOBAHUM B CBETE bu6moreka [IOK
MPEICTABICHHI 00 3JICKTPOJUTHUECKOM IMCCOUAIHH https://m.edsoo.ru/00add5d8
13 | Xumudeckue CBOMCTBA COJICH B CBETE IIPEICTABICHUM 00 bu6mmoreka [IOK
AIIEKTPOJIMTHYECKOM TUCCOIHAIINN https://m.edsoo.ru/00add8b2
14 | TlonsTHE O THAPOJIU3E COJIECH bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4
15 | O6o06I1IeHNEe U cUCcTEMATHU3ALMS 3HAHUN bu6mmoreka [JOK
https://m.edsoo.ru/00addd12
16 | IIpaktuueckas padota Ne 1. «Pemienue sxcriepuMeHTaIbHbBIX bubnunoreka [JOK
3a1au9» https://m.edsoo.ru/00addbfa
17 | KonTposbHas padoTta Ne2 o Teme «IaeKTpoIuTHYECKAs bubnuoreka [IOK
JMCCOTMANS. XUMUYECKUE PEaKIUK B PACTBOPAX) https://m.edsoo.ru/00addecO
18 | OOmas xapakTepucTUKa raJIoreHOB. XMMUYECKHE CBOMCTBA Ha bubnuoreka [JOK
pUMepe xJjopa https://m.edsoo.ru/00addfe2
19 | Xnoposogopon. CosnsiHast KUCIOTa, XAMUYECKHE CBOMCTBA, bu6mmoreka [JOK

TMOJIY4YCHHUEC, IPUMCHCHUC

https://m.edsoo.ru/00ade104
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20 | Ilpaktuueckas pabota Ne 2 o Teme «Ilomydenue consiHOU bubnuorexa [JOK
KHUCIIOTHI, N3y4eHHE €€ CBOWCTBY https://m.edsoo.ru/00ade348
21 | BeruncneHus 1Mo ypaBHEHUSAM XUMUYECKUX PEAKIHiA, €CII OJH bubnuorexa [JOK
U3 PEarcHTOB JIaH B M30bITKE https://m.edsoo.ru/00ade488
22 | OOmas XxapaKTeprcTHUKa 1eMeHTOB VIA-Tpynis bubnuorexa [JOK
https://m.edsoo.ru/00ade64a
23 | AmoTponHbIe Mot UKaUK cepbl. HaxoxaeHue ceprl U eé bubnuorexa [JOK
COEIMHEHUH B MPUPOJIC. XUMHUUECKHUE CBONCTBA CEPBI https://m.edsoo.ru/00ade64a
24 | CepoBoiopo, CTpoeHHE, (PU3NIECKHEe U XUMHUUIECKUE CBOMCTBA bubnuotexa [JOK
https://m.edsoo.ru/00ade802
25 | Okcunsl ceprl. CepHas KHCIOTA, GU3NIECKHE U XUMHUYECKHE bubnuoreka [JOK
CBOWCTBA, IPHUMEHECHHUE https://m.edsoo.ru/00adea28
26 | XuMHYecKHe peakiny, JISKaIIHe B OCHOBE IPOMBIIIJICHHOTO bubnuoreka [JOK
Croco0a MOIyYeHUS CEPHOM KUCIOThI. XMMHUUECKOE 3arps3HEHHE https://m.edsoo.ru/00adec8a
OKpYKaroIEen CpeJibl COETMHEHUSIMH CEpPbI
27 | BeruncineHne MacCOBOM JIOJIA BBIXO/IA TIPOIYKTa PEAKITUN bu6moreka [IOK
https://m.edsoo.ru/00adec8a
28 | OOmas xapakTepUCTHKA AIEMEHTOB V A-Tpynibl. A30T, bubnuorexa [JOK
pacrpocTpaHeHHe B IpUpoe, GU3NIECKHUE U XUMHIECKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 | Ammuak, ero GpuU3MYECKHE M XUMHUYECKHE CBOMCTBA, TOJydYeHUE U bubnuorexa [JOK
[IPUMEHECHHE https://m.edsoo.ru/00adf004
30 | IIpakTuyeckas padota Ne 3 mo teme «Ilomyuenne ammuaka, bubnuorexa [JOK
H3yYEHHE €r0 CBOUCTBY https://m.edsoo.ru/00adf180
31 | A3oTHas kuciOTa, €€ PU3NUECKHE ¥ XUMUYECKUE CBOMCTBA bubnuoreka [JOK
https://m.edsoo.ru/00adf306
32 | Mcnosib30BaHNE HUTPATOB U COJICH aMMOHHS B KA4eCTBE bubmmoreka [IOK
MUHEPAJIbHBIX yI00peHHid. XUMHUUECKOE 3arps3HeHNe https://m.edsoo.ru/00adf518
OKpYIKArOIeH Cpe/ibl COSANHEHISIMH a30Ta
33 | dochop. Oxeua dpocdopa (V) u pocdopnas kucinora, bubnuoreka [IOK
(du3MUeCKre M XUMUYECKHE CBOWCTBA, TOJTydeHUE https://m.edsoo.ru/00adf68a
34 | Ucnonb3oBanue pocdaroB B kKaueCTBE MUHEPAIBHBIX YA0OPEHU. bubnuorexa [IOK

3arpsi3HeHHe NPUPOAHOH cpebl pochaTamu

https://m.edsoo.ru/00adfc20
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35 | Yrmepon, pacupocTpaHeHue B mpupoe, pusndeckue u bubnmoreka [JOK
XUMUYECKHUE CBOCTBA https://m.edsoo.ru/00adfd9c
36 | Okcumsl yraepoaa, ux GU3NICCKUEe B XUMUYIECKHE CBOICTBA. bubnuorexa [JOK
DKOJIOTHYECKUE MPOOIIEMBI, CBsI3aHHBIE C OKcuIoM yriepoaa (IV) https://m.edsoo.ru/00adfebe
37 | YrompHas KUCJIOTa B €€ COJU bubnuotexa [JOK
https://m.edsoo.ru/00ae006¢
38 | IIpakTuueckas padorta Ne 4 o Teme "TlosrydeHue yriieKuciaoro bubnmoreka [JOK
raza. KauecTBeHHast peakiius Ha KapOoHAT-HOH" https://m.edsoo.ru/00ae027e
39 | [lepBoHauaNbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O bubnuotexa [JOK
COEMHEHUX yriiepoaa https://m.edsoo.ru/00ae054e
40 | KpeMHUii 1 ero COeAMHCHUS bubnuorexa [JOK
https://m.edsoo.ru/00ae080a
41 | Ilpaktuueckas pabota Ne 5. Penienue sxkcriepruMeHTaIbHbBIX 3a/1a4 bubnuoreka [IOK
o teMe «BakHelme HeMETAIUTBI U UX COEIUHCHUS https://m.edsoo.ru/00ae0bf2
42 | KontposbHas padota Ne3 mo teme «BaxkHelme HeMeTauIbl U UX bubnuorexa [JOK
COEMHEHUS» https://m.edsoo.ru/00ae0el8
43 | O0mast XxapaKTepUCTUKa XUMHUUECKHX AJIEMEHTOB — METAJIJIOB. bubnuorexa [JOK
Mertasmnueckas CBsA3b U METaJUTHUECKas KPUCTAITHYCCKAsT https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckrue CBOWCTBA METAIIIOB
44 | XuMHUYECKHE CBOMCTBA METAIIOB. DJIEKTPOXUMHYSCKHUH PSIJT bubnuorexa [JOK
HAIPSHKCHHUI METAUIOB https://m.edsoo.ru/00ae1156
45 | Obmue cnocoOsl nosrydeHus: MetamuioB. CriaBsl. Berancnenus no bubnuorexa [IOK
ypaBHEHHSIM XUMHUCCKHUX PEAKIU, €CITH OJIMH U3 PEarcHTOB https://m.edsoo.ru/00ae1156
COJICPKHUT IPUMECH
46 | IloHsATHE O KOPPO3UH METAIOB bubnuoreka [JOK
https://m.edsoo.ru/00ae1278
47 | lllenodHbIe METAIIBI bubmuoreka [JOK
https://m.edsoo.ru/00ael4b2
48 | Oxcunbl ¥ THAPOKCUABI HATPUS U KAIHS bu6mmoreka [JOK

https://m.edsoo.ru/00ael4b2
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49 | llleno4HO3EMEIIbHBIC METAJLIBI — KaJIbIIUH U MarHHM bub6mmoreka [{OK
https://m.edsoo.ru/00ae15e8
50 | Baxnelmue coeIMHECHUS KaTbITUs bubnuorexa [JOK
https://m.edsoo.ru/00ae15e8
51 | O6oOIIeHNE U CUCTEMATH3AIHS 3SHAHHIA
52 | JKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHSHUS bubnuotexa [JOK
https://m.edso0.ru/00ae1886
53 | IIpakTudeckas padota Ne 6 mo Teme "JKECTKOCTH BOIBI M METOIBI bubnuotexa [JOK
e€ ycrpaneHus" https://m.edsoo.ru/00aelae8
54 | AnmromuHun bubnuotexa [JOK
https://m.edsoo.ru/00aelc64
55 | AmdoTepHBIe CBOWCTBA OKCH/IA U THAPOKCHIA bubnuotexa [JOK
https://m.edsoo.ru/00aelc64
56 | XKeneso bubnmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 | Oxcunpl, rumpokcuapl U conu xkenesa (I11) u sxenesa (111) bubnuorexa [JOK
https://m.edsoo.ru/00ae35e6
58 | O600uIeHNe 1 cucTeMaTU3aLus 3HAHUH
59 | IlpakTudeckas pabora Ne 7. Pemenue skcriepruMeHTAIbHBIX 3a1a4 bubnuorexa [JOK
o teMe «BakHelne MeTaUIbl U UX COEIUHEHUSD) https://m.edsoo.ru/00ae3de8
60 | BeruncieHnus mo ypaBHEHUSM XUMUYECKUX PEAKITUH, €CIIH OJTUH bu6mmoreka [IOK
13 PEarcHTOB JIaH B U30BITKE HIIH COAEPKUT MPUMECH. https://m.edsoo.ru/00ae1750
Boruncnenus MaccoBo# 1011 BBIXOJA MPOIYKTA PeaKIuu
61 | O0oOmEeHne U cucTEMATU3AUS 3HAHUI
62 | KouTtpomabHas padota Ne4 no teme «BaxHeilire MeTalbl U UX
COEIMHEHUS
63 | BemecTBa 1 MaTepualibl B MOBCEHEBHOM KU3HU YeIOBEKA bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50
64 | XuMuyeckoe 3arpsi3HeHHE OKpYXKaroleil cpeibl bubnuoreka [IOK
https://m.edsoo.ru/00ae4270
65 | Poib XMMMHU B PEIICHUH 3KOJIOTUYECKUX MPOoOIeM bubnuorexa [IOK

https://m.edsoo.ru/00ae4270
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66 | PesepBHbIii ypok. ToroBast KoHTpoJibHas paboTa 1 bubnuorexa [JOK
https://m.edsoo.ru/00ae0d0a
67 | PesepBHbIit ypok. O0OOIICHHUE U CHCTEMATH3AIHS 3HAHUN 1 bubnuorexa [JOK
https://m.edsoo.ru/00adb33c
68 | PesepBHbIi ypok. O0OOIICHHE U CHCTEMATH3AIHS 3HAHUN 1 bubmmoreka [JOK

https://m.edsoo.ru/00ad9ch2

OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME

68



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

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISA YYEHUKA
 Xumus, 8 xkmacc/ Pymsutuc T'.E., ®enpaman @.I'., AxumoHepHoe 0OIIECTBO
«M3parenscTBO «lIpocBenieHne»
 Xumus, 9 xmacc/ Pymsutuc T'.E., ®enpaman @.I'., AkiuoHepHOe O0OIIECTBO
«3narenscrBo «lIpocsemenue»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIS

e Xumusa. PabGoume nporpammel. Ilpeamernas nunus ['.E. Pynsutuca, O®.I.
®denpamana. 8-9 kiaccel: yueOHoe mocodue aiis oomeoopas. opranuzanuii / H.H. T'apa.
— M.: Tlpocseuienue, 2019.

e Pymutuc T.E. Xumwusa: Heopran. xumus: ydyeOHUK Jud 8  KI.
obmeoopazoBarenbubix opranmzauuii / I.E. Pymsutuc, ®.I'. denpaman. - M.:
IIpocsemenue, 2015.-176¢.

e Pymutuc T.E. Xumwusa: Heopran. xumus: ydyeOHUK ai1d 9  KI.
obmeo6pazoBarenbubix opranm3auuii / I'.E. Pymsutuc, ®.I'. denpaman. - M.:
IIpocsemenue, 2016.-208c.

e Xumus. 3aJayHUK C «IIOMOIIHUKOMY». 8-9 Kjaccel: y4eOHOe mocoOue s
obmeo6pas. opranm3anuii / H.H. T'apa, H.W. 'abpycea — M.: TIpoceemienue, 2019.

e PabGouas Terpaap. Xumus. 9 kmacc. ydeObHOe Tmocobue st oOmieodpas.
opranuzanuii / H.W. T'abpyceBa. — M.: [Ipocsemienue, 2018.

e boposckux T.A. 3auétHpie paboThl Mo Xumuu: 8 Kiacc: Kk yueOHuky I.E.
Pym3utuca, @.I'. ®enpamana «Xumus. 8 kinacce». @I'OC. — M.: Dk3amen, 2019.

e boposckux T.A. 3auétHpie paboThl mo xumuu: 9 kmacc: kK yueOHuky I.E.
Pymsutuca, @.I'. ®enpamana «Xumus. 8 kinacey. PI'OC. — M.: Dk3amen, 2019.

e boposckux T.A. Tectol no xumuu: 8 ki. [lepBoHavaIbHBIE XUMUYECKUE TTOHSTHS.
Kucnopon. Bonopoa. Bopaa, pactBopbl. OCHOBHBIE KJIAacChl HEOPraHUYECKUX
coenuHeHui: kK yueOHuky I'.E. Pym3utuca, ®@.I'. ®enpamana «Xumus. 8 kinace». PI'OC.
— M.: Ok3ameHn, 2015.

e boposckux T.A. Tectsl o xumun: 9 k1. Knaccudukaiys XuMUIeCKUX PEaAKIIHA.
XHUMHUYECKHE PeaKIuu B BOJHBIX pacTBopax. ['amorensl. Kucnopona u cepa: k yaeOHUKY
I'.E. Pyasutuca, ®@.I'. ®enpamana «Xumus. 9 knacceyn. ®I'OC. — M.: Dk3ameHn, 2017.

e boposckux T.A. Tectsr o xumun: 9 k1. A30T 1 docdop. Yriepoa u KpeMHHH.
Mertannst: k yueOHuky I'.E. Pyn3utuca, ®@.I'. ®enpamana «Xumus. 9 knaceyn. @PI'OC. —
M.: Ok3amen, 2017.

o MukuTiok A.Jl. Tpenaxép no xumuu: 8 kiacc: k yueoOnuky I'.E. Pyasutuca, @.I".
®enapamana «Xumus. 8 kaace». PI'OC. — M.: Dk3amen, 2020.

o MukuTiok A.Jl. Tpenaxép no xumuu: 9 kinacc: k yueonuky I'.E. Pyasurtuca, @.I'.
®enapamana «Xumus. 9 kaace». PI'OC. — M.: Dk3amen, 2020.

o Muxkutiok A.J[. Terpanp nns mabGopaTopHBIX paboT mo XuMuu: 9 Kimacc: K
yueOnuky [.E. Pymsutuca, ®.I'. ®enpamana «Xumug. 9 kmace»n. ®I'OC. — M.:
OKk3ameH, 2016.



e Muxkutiok A.Jl. Terpaap s mpakTudeckux padoT mo XUMHH: 9 Kiacc: K
yueOHuky I'.E. Pym3utuca, ®.I'. ®enpamana «Xumusa. 9 kimacey. ®I'OC. — M.:
Ok3ameH, 2016.

e Xumusa. 8-9 knacc. MopynbHblii TpuaktuB-kypc / E.B. CaBunkuna. — M.:
«HarmuonansHoe obpazoBanue», 2018.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETHU
HMHTEPHET

https://resh.edu.ru/subject/5/ - poccuiickas 3eKTpOHHAS IITKOJIA

https://urok.1c.ru/library/ - 1C:YPOK, 6ubmuoreka HHTEpaKTHBHBIX MaTEPHAJIOB

https://lesson.edu.ru/04/08 - oubanoreka IIOK

http://www.mon.gov.ru MuHUCTEPCTBO 0Opa30BaHUS U HAYKH

http://www.fipi.ru [Hopran ®UIIN — denepanbHblii UHCTUTYT NEJArOTUYECKUX

U3MEpPEHUI

e http://www.ege.edu.ru [lopran EI'D (undopmarmonnoit noaaepxku EI'D)

o http://www.probaege.edu.ru ITopran Equnsiii sx3amMen

e http://edu.ru/index.php @enepanbubiii nopran «Poccuiickoe 0bpa3oBaHue»

o http://www.infomarker.ru/top8.html RUSTEST.RU - <¢enepanbHbiii 1ICHTP
TECTUPOBAHHSI.

o https://resh.edu.ru/subject/5/ - poccuiickast 37eKTpOHHAS IIKOJIA

¢ https://www.yaklass.ru/p/biologia - IKnacc

e https://foxford.ru/wiki/biologiya - onnaiin-mkoiaa @okcBopa

e https://uchi.ru/?next=/modern-subjects/high-school/biology - o6pa3oBarenbhas
onyaH-miargpopma YUU.PY

¢ http://www.pedsovet.org Beepoccuiickuii Uatepuet-Ilencoser.

e http://ru.wikipedia.org/ - cBoOOaHAS SHIIUKIIOIE TN,

e http://bio.lseptember.ru/http://him.1september.ru/ saeKTpOHHAs BEPCHS Ta3eThI
«XUMHUI»;

e moptan (Meronuyeckue pa3pabOTKU Ui YPOKOB XHUMHUH, TTPE3CHTAIINN );

e http://www.uroki.net — pa3paboTKu ypoKOB, CIIECHApUH, KOHCIIEKTHI, [IOYPOYHOEC
TUTaHUPOBAHUE;

e http://www.it-n.ru — ceTb TBOPUYECKUX YUIHTEIICH;

o http://festival.1september.ru/ - ypoku u npe3eHTanuy;

¢ http://infourok.org/ — pa3zpaboTku ypokoB, pe3eHTAIIHH.

¢ http://kontren.narod.ru - naGOpPMATMOHHO-00Pa30BATEIIBHBIN CAUT IS TEX, KTO
U3y4aeT XUMHUIO, KTO €€ MPENoJIaeT, ISl BCEX, KTO HHTEPECYETCS] XUMUCH.

o http://www.alhimik.ru/ - AnxuMuk OIWH W3 JYYIIUX CAHTOB PYCCKOS3BIYHOTO
XHUMHAYECKOTO VIHTepHEeTa OpUEHTUPOBAHHBIN HA YIUTEIIS U YICHHUKA, ITPETIoaBaTelis U
CTY/ICHTA.

o OI'BHY «MHCTUTYT CTpaTeruu pa3BUTHS 00pa30BaAHU»


https://resh.edu.ru/subject/5/
https://urok.1c.ru/library/
https://lesson.edu.ru/04/08
https://uchi.ru/?next=/modern-subjects/high-school/biology%20-%20образовательная%20онлайн-платформа%20УЧИ.РУ
https://uchi.ru/?next=/modern-subjects/high-school/biology%20-%20образовательная%20онлайн-платформа%20УЧИ.РУ

