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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha ocHOBe (enepanbHOM paboyeil mporpamMmel
BOCIIUTAHUS U C YYETOM KOHIICTIIIMY MPEINoaBaHusl yueOHOTO mpeaMeTa « XUMHUsI»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma Mo XWMUW Ha€T MPEACTaBICHUE O IENsAX, OOIIeil cTpareruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUS OOYyYAIOIUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIEpKaHue,
IpeaycCMaTpUBAET PACHPEACICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
pazgenaM M TeMaM MpPOrpaMMbl MO XHUMHUHU, ONPEAECSECT KOJIUYECTBEHHbIC W
KaueCTBEHHBIC XapaKTePUCTUKHU cojiep>KaHus, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS] XHUMHUU C YYETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4Yaromuxcsi, ONpeACsIET BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOoBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs I0 OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWEe XUMHH CIYXHUT OCHOBOM [IJIi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeCTaBICHUN O MaTepUaTbHOM EIWHCTBE MHpPA, BAKHYIO
poiib UrpatoT (GopMUPYEMbIE XUMHEH MPEACTABICHUS O B3aMMOIPEBPANICHUSX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUS TI00aTbHBIX
npoOjieM YCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM IS CaMOpPa3BUTHUS U
dbopMupoBaHUS KyJIbTYPBI IUYHOCTH, €¢ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB HMX CAMOCTOSTEIHHOW y4eOHOW  JesTEIbHOCTH,
AKCHEPUMEHTAIBHBIX M MCCJIEAOBATENbCKUX YMEHUM, HEOOXOIMMBIX Kak B
MMOBCEAHEBHOM JKU3HU, TaK U B MPO(HECCUOHATBHON JCSTEIHHOCTH;

3HAKOMHUT CO CHENU(GUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJblBa€T OCHOBBI
LIETIOCTHOTO B3IJIsS1a HA €IMHCTBO MPUPOABI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUM €CTECTBEHHO--HAYYHOW IPaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTUUYECKOE
oOpa3zoBaHue 00y4arOIUXCS.

JlanHble HampaBieHUs B OOYYEHMHM XHMHHM OOECNedYMBAIOTCS CHEIU(pUKON
COJepKaHMsl  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  IeJarormuecKu
aJanTUPOBAHHBIM OTpakeHueM 0a30BOM HAYKM XMMHUH Ha OMpPENEICHHOM 3Tarle ¢
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsl OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOUMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX TMOHITUNW XUMHUHU, OCHOB
HEOPraHUYeCKOM XHWMHHM W HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMUHU.

Crpyktypa coaepkaHusi IporpaMMbl M0 XUMUU CHOPMUPOBaAHA HA OCHOBE
CUCTEMHOro mojaxoja K e¢ u3yueHuro. Cojep’kaHue CKIIAJIbIBAETCS U3 CHUCTEMBbI
MOHSATUN 0 XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI MMOHATHI O XUMHYECKON
peakiuu. OO0e O5TU CHUCTEMBI CTPYKTYPHO OpraHW30BaHbI 10 TPHUHIUITY
MOCJIEIOBATENILHOTO PAa3BUTHUSI 3HAHUI HAa OCHOBE TEOPETHUUECKUX MPECTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa /[. 1. MeHeneeBa Kkak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 JIEKTPOIUTHUYECKON JMCCOLMALMA BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HA OCHOBE OMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JPYromMy, BBINONHAS (QYHKIUH OOBACHEHHS W MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOJYyYECHHS
U3y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHUMHHU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMMHAYECKON COCTABJISAIOIIECH HAYyYHOU KApPTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, IEHHOCTHOIO OTHOUIEHHWS K HAayYHOMY 3HAaHUIO H
MeToJaM TMO3HaHUsS B Hayke. M3yueHuWe XUMUU NPOUCXOAUT C MPHUBICYEHUEM
3HAHMA W3 paHee HM3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyXKaromuii Mup,
«buonorus. 5-7 knacce» u «du3nka. 7 Kiacey.

[Ipy wW3ydeHMH XWUMHUH TPOUCXOAUT (POPMUPOBAHHE 3HAHUH OCHOB
XUMHUYECKOW HAyKM Kak O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBbTYpHI.
3amaya y4eOHOTO MpeaMeTa COCTOMT B (OPMUPOBAHUU CHCTEMBl XUMUYECKHX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHSATHUM, 3aKOHOB ¥ TCOPETUUECKUX MOJIOKCHUH,
JOCTYMHBIX 0000LIEHUI MUPOBO33PEHUECKOTO XapaKTepa, sA3blKa HayKH, B



OpuoOOIIEHUH K HAyYHBIM METOJaM TIO3HAHUS TMPU HW3YYCHHH BEIIECTB H
XUMHUYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TIPUMEHEHWH B Yy4eOHO-TIO3HABATEIBHOH M y4eOHO-HCCIEA0BATEIbCKOM
AESITEeNPHOCTH, OCBOCHHMM TIPaBUJ 0€30MacHOro OOpaiieHus ¢ BEIIeCTBaMU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETH TaKUe LEJH, KaK:

— ¢GopMUpOBaHHWE WHTEIJICKTYyallbHO pAa3BUTONW JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITENIBHOMY MPHUHITHIO PEHICHUH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KHU3HHU;

— HampaBJICHHOCTh OOYy4YeHHMS Ha CHCTEMaTH4ecKoe MpuoOIIeHHUEe
O0yJarommMXxcs K CaMOCTOSTEIBHON IM03HABATEIBHOW [EATEITHHOCTH, HAyYHBIM
METOoZaM TIO3HAaHUA, (POPMHUPYIOIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHne yCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHHIO 00yYarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW JEATEeITHbHOCTH, TMO3HAHUS W CAMOIO3HAHWS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAUCHHUE IS
pa3IMYHBIX BUIOB JESTCIbHOCTH;

— (dopmupoBanue oOmEH (QYHKIMOHATBHOW M  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE YMEHUM OOBICHATH M OLEHUBATH SIBICHUS
OKpPYXAIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE NpPHU H3yUYEHUU
XUMHH, TPUMEHATh WX MPU PEIICHUH NpoOJeM B TMOBCEIHEBHOW >XU3HU W
TPYJOBOM J1€ATEITbHOCTH;

— ¢opMmupoBaHHEe Yy OOYYAIOIIMXCA TyYMAHUCTHYECKUX OTHOIICHH,
NOHUMAHUS 1EHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH SKOJOTUYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIICH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHS OOIIECUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(dUIIS U HANpaBICHHOCTH JajibHEHIero
o0yJeHHUSI.

OOmiee 4YuCIO YacoB, OTBEACHHBIX JUISI M3YYCHHS XUMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kiiacce — 68 yacos (2
yaca B Hezelmo), B 9 kimacce — 68 yacoB (2 yaca B HEJEINIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYanbHbIE XMMUYECKHE MOHITHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. Du3nMyeckue CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTE 0 MeTOAax MO3HAHMUS B XUMHUHU. UHCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE »dJIeMEHThl. CHUMBOJIBI XHMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumunueckass ¢dopmysa. BaleHTHOCT, aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsi AaTOMHAas Macca.
OtHocuTeNbHAsT MOJIEKYJIsIpHAsg Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHMI[ BemiecTBa. Pacu€Tel 1o Qopmynam
XUMUYECKUX COSTUHCHUM.

du3nUecKue U XUMHUUYECKHE SBJIICHUS. XUMHUECKasl Peakius U e¢ MpU3HaKH.
3aKOH COXpaHEHHS MacChl BEIIECTB. XMMHUYecKkue ypaBHeHus. Kiaccuduxarus
XUMHYECKUX PEaKIi (COeAMHEHUS, Pa3IOKEHUS, 3aMEILIEHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYII0H, MpaBuiaMu paboThl B J1aOOpaTOpUH U
npueMamMu oOpamieHus: ¢ J1abopaTOPHBIM 00OPY/TOBAaHUEM, U3yUYE€HUE M OIHMCAHHE
(bU3MYECKUX CBOMCTB OOpa3loB HEOPraHWYECKUX BEIISCTB, HAOJIOJICHHE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJbI) U XUMHYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBICHUN, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peakuui (pas3iioKEeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3lioKeHHe THIPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoJeUCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIMOCOOOB pa3JeieHHsl CMEecel: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHIIAIMS, XpoMaTorpadusi, IpoBeeHNe OYUCTKU TTOBapEHHOU
comv, HaOJIOJEHWE U  ONKCAaHWE  PE3yJbTaTOB  MPOBEJCHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MACChl, CO3JAaHUE MOJENIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBUTEe M HEOPraHUYECKUX BellecTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemiecTBo. HaxoxkzaeHue Kuciopona B MOpuUpoAe, (PU3HUECKHE U XUMHUYECKHE
cBoicTBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue kuciopoaa. CrocoObl



MOJIyYeHUs KHCJIOpoJa B J1la0opaTopud U MPOMBIIUICEHHOCTH. KpyroBopoT
KHCJIopoa B ipupojie. O30H — alyIoTponHas MOJIU(PUKAIIS KUCIOPOIa.

TeroBoit 3P(GeKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pPEAKIUU. TOIUIMBO: yrojdb M METaH. 3arpsA3HCHHE
BO3/lyXa, yCWJICHHE TapHUKOBOTro 3¢ (ekra, pa3pylieHne 030HOBOTO CIIOS.

Bopopon — »memeHT uM mpoctoe BemecTBO. Haxoxaenue Bomopona B
npupojsie, (Quznueckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u comnm.

MonsipHbiii 005EM ra30B. PacueThl Mo XUMUYECKUM YPaBHEHUSIM.

Odusznyeckue CBOWCTBA BOoAbl. Boma kak pactBopuTtenb. PacTBOpBL.
HaceblllieHHBIE M HEHACHIIIEHHbIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BEIlIECTBAa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MIPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knmaccudukarus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIC, aM(pOTepHBIC) U
HecosneoOpasyromue. HomeHnknatypa okcugoB. Dusuyeckrue W XUMUUYECKHUE
cBOMCTBa OKCUJIOB. [loyueHne okcuaos.

OcHoBanusi. Knaccudukanmss ocHOBaHWM: IIEIOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHuil. PU3MYECKHE U XHUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHne OCHOBAaHUI.

Kucnortel. Knaccudukarus kucinor. Homenkmnarypa kucior. Ouzndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctn MmertamnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosieil. @uzndeckrue U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue coient.

I'eneTnyeckas cBA3b MEXKIY KJIacCaMH HEOPTraHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEIECICHNUE COAECPKAHUS KUCIOPOAa B BO3AYyXe, MOJYUYCHHE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOAa, HaOI0/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C 0Opa3llaMHd OKCHJIOB U
OMMCaHWE HUX CBOWCTB, MOJy4eHUE, COOMpaHUE, pPAcClO3HABAaHUE W H3yUYCHHE
CBOWCTB BOAOpoOJia (ropeHue), B3aumozeicTBue Bojoposaa ¢ okcugom meau (II)
(BO3MOXKHO HCIOJIB30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHUE OOPa3I[OB BEIICCTB
KOJIM4YecTBOM 1 MOJIb, HCCII€IOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBJIEHHWE PACTBOPOB C OMNPEIEICHHOU
MacCOBOM J10Jiel pacTBOPEHHOI'O BEIIECTBA, B3aMMOJICCTBUE BOJbI C METalaMu
(HaTpuem M KajblueM) (BO3MOKHO HCIOJb30BAaHUE BHUACOMATEPHUAIIOB),



UcclieIoBaHUEe O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKU MHAMKATOPOB B PACTBOpPAx KUCIOT U IIENIOYEH,
u3ydeHue B3amMmojericTBus okcuaa Memu (I1) ¢ pacTBopoM CepHO#M KHCIIOTHI,
KUCJIOT C MeETaJUIaMH, pPEeaKkUui HEUTpalu3aluy, IOJYy4YeHUE HEepPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUIa JPYTHUM M3 PacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad 10 Teme «BakHeullue KIacchl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoanuecknit 3axkoH u Ilepumoauyeckass cucreMa XUMHYECKHUX
ieMeHToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHuCIUTEIBHO-BOCCTAHOBUTE/IbHBIE PeaKIIUU

[lepBble TOMBITKK KiIacCU(PUKAIIMM XUMHYECKUX dJeMeHToB. [loHsTHe o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U IEJIOYHO3EMEIIbHbIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIC OKCHIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucTeMa XMMHUECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  KoporkomepuogHass W JUIMHHONEPUOIHAs dbopmbl
[Tepunonnueckoit cucrembl xumuueckux snemeHToB J[. . Menaeneesa. Ilepuoas
u rpynmbl. OuU3MYecKuil CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB INepuoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3otonbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J0oueKk aroMoB TmepBbiX 20 XUMHUYECKHUX  DIIEMEHTOB
[Tepuognueckoit cucremnl JI. M. MenpaeneeBa. XapakTepUCTUKAa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxeHuro B [lepuonnueckoit cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajJuyca aTOMOB XHUMHYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJNIMYECKUX CBOMCTB 10 TPYIIaM U EPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [leprnoan4ecKoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB [JI1 pa3BUTUA Hayku U npakTtuku. J[. M. MenpaeneeB — ydeHBIM u
rpaXkJaHUH.

Xumunueckass cBsi3b. KoBasieHTHass (MOJsipHAas M HEMOJSIpHAsi) CBSI3b.
DIEKTPOOTPUIATENBHOCTh XUMUYECKUX 3J1€MEHTOB. IOHHAs CBS3b.

Crenenp okucneHusa.  OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIHUU.
[Iporniecchl OKucaeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEHIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LMHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiu pa3aoKeHUs, COEAUHEHNUS ).

Mexcnpeomemmunle cea3u



Peanuzanusa MexXnpeIMETHBIX CBsI3eM MpU M3yuYeHUM XUMUU B 8 Kjacce
OCYIIECTBIISIETCS 4Ye€pe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMH ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecCTBEHHO--HAyUHbIE MOHATUSI: Hay4YHBIM (hakT, TUIOTE3a, TeOpHs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, TMNePUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepus, aToMm, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIU],
U30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, IJIEKTPUUYECKUI 3apsij, BEIIECTBO, TEJNO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, a3, (M3MYECKUE BEIIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COHIIE.

buonorus: ¢orocunTes, npixanue, buocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuUHEpanbl, TOpPHbIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYeCKAsi peaKkuusi

[Tepuonnueckuii 3akoH. [lepuoauueckasl CHCTEMa XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX NEPUOMAOB, Kajus, KalblUusi H UX
COEIMHEHUI B COOTBETCTBUM C MOJOXKEHHEM »ieMeHToB B Ilepmoamueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHABI XUMHUYECKOW CBA3U. THIBI KPUCTANIMUECKUX
PEUICTOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTAJUIMYECKON PEMICTKH U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukainuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEIECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukaiuys XuMAYECKUX peaklnii Mo pa3IudHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOoMY 3ddekrty, 1o
W3MECHEHHUIO CTETICHEW OKMCIECHUS XMMHYECKUX AJIEMEHTOB, MO OOPaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). JK30- U 3HAOTEPMHUYECKUE PEaKIUU, TEPMOXUMUUYECKHE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. [loHsiTHe 00 0OpaTHUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakiusX. [IoHITHe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. [lonstue o xkarammse. [IoHssTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKUUMU M IIOJ0XKEHHE XUMHYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIECHUE YPABHEHUN



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX  PEAKUUA C  HCIOJIB30BAHHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHUECKON JUCCOUMALINN. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3m JIHUCCOIMALIMM BEUIECTB C PA3JIUYHBIMU BHUIAMU
xumMuyeckoi cBsizu. Crenenp aucconuanuu. CUIbHbIE U ClIa0ble AIEKTPOJIUTHI.

Peakiiuu nonHoro ooMeHa. Y clioBusl MPOTEKaHUSI Peakluii MIOHHOTO 0OMEHa,
MOJHBIE W COKpAIlCHHBIE HWOHHBIC YpaBHEHHMS peakuuil. CBOHCTBAa KHUCIIOT,
OCHOBaHMA M cCOJeld B CBET€ MPEACTABIEHUH 00  DIEKTPOIUTUYECKOU
nucconuanuu. KauecTBeHHbIE peakiiniy Ha MOHBI. [IoHsITHE O THIpOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJCJISIMU KPUCTAUIMYECKUX PEIICTOK HEOPTaHMYECKUX
BEIIECTB — METAUIOB W HEMETauioB (Tpadura M anMasa), CIO0XKHBIX BEIIECTB
(x;mopuia HATpUsl), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pPEaKIUu
OT BO3JEUCTBHUS Pa3UYHBIX (PAKTOPOB, HCCIECAOBAHUE AJICKTPOMPOBOIHOCTH
pacTBOpOB BENIECTB, IMpollecca AUCCOLMAIMU KHUCJIOT, WIEJI04Yel U Ccojei
(BO3MOXKHO  WCIOJIb30BaHME  BHUJEO MaTEpPHAOB), IMPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakluii  HOHHOTO  OOMEHa
(oOpazoBaHme ocangka, BbIACICHHE Traza, oOpa3oBaHWE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPHUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIU
(ropeHue, peakiMM pasioKEeHHs, COCIMHEHHUs), PaclOo3HaBaHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOINBI0 KAUECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl 1 MX COCAMHECHUSA

OO6mast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XWMHUYECKHE CBOMCTBA HAa NPUMEPE  XJopa
(B3auMozeiicTBUE C MeTajulaMd, HEMETaJJIaMH, IejioyaMu). XJIOPOBOIOPO.
ConsgHas KHCIIOTa, XUMUYECKHUE CBOMCTBA, MOJydyeHUE, MpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4esjoBeKa. BaxkHeWiue XJIopuasl U HUX
HaXO0XJCHHUE B IPUPOLE.

OO6miast xapakrtepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (puanyeckue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPO/Ia U CePbl. AJUIOTPOITHBIE MOAU(DUKAIINH KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUuYeckre cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB.
Cepnass xucnora, (U3MYECKHE H XHMHYECKHE CBOWCTBa (oOmme  Kak
MPEACTaBUTENS Kjacca KHUCJIOT H cruerupuyeckne). XUMHYECKHUE PEaKIIHH,
JeXalme B OCHOBE IMPOMBIILUIEHHOIO CHOco0a MOJYy4YeHUsI CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoit KUCIOThL. CONM CEPHOM KUCIIOTHI, KAUECTBEHHAsI PEaKLUs Ha



cyabdar-uoH. HaxoxxaeHue cepbl U €€ COEAUHEHUN B MpUpoAe. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIMIEH cpefpl COCAMHEHUSMHU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHHUE B MPHUPO/E,
¢uznueckre U XuMuueckue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUAK, €ro
dbu3nUecKue 1 XUMHUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coiam aMMOHUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €¢ MojydeHue, (Pu3nueckue M XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENS Kiacca KHCIOT U creuudduueckue).
Ucnonw3oBanne HUTPATOB W COJIGM aMMOHHUSI B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHUE OKPYXKalolel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAMW, 3arps3HEeHUEe BO3[yXa, NOuBbl W BoAoeMOB). dDocdop,
aloTponHeie Moaudukanuu (ochopa, Puznyeckue W XUMHUUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, GU3NIECKHE U XUMUIECKHE CBOICTBA,
nonydenue. Mcnonb3zoBanue pocharoB B kauecTBe MUHEPATBHBIX yIOOPEHUI.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TpPHUPOAE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCUabl yriepoja, ux
¢uznueckre M XMMHUYECKHE CBOMCTBa, JEWCTBHE Ha JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYECKHE TMPOOJIEeMBbI, CBSI3AHHBIE C OKCHIOM
yriepoaa (IV), runore3a r100aJibHOTO TOTEIICHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ COMH, UX GU3NICCKUE M XMMHUYECKUE CBOMCTBA,
nojiyueHue u mnpuMeHenwe. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH M CEIBHCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (OEH3WH), UX pPOJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoJax — U UX
poJii B KM3HM 4eJoBeKa. MarepuaibHOe €JAMHCTBO OPraHMYecKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usmdeckne W XUMHUYECKHE CBOWCTBA, TMOJyYEHUE W
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcuse kpemuus (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilllre CTpoUTeNbHbIE MaTepHalibl: KEpaMHUKa,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobnembl Ge30MacHOro0 MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3liOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJEHUE MTPU3HAKOB
WX TPOTEKaHMs, OMBITHL, OTpa)xarwliue (U3NYECKUe U XUMHYECKHE CBOMCTBA
rajloreHOB M HX COEIUHEHHH (BO3MOXXHO HCIIOJIh30BaHUE BHUIECOMATEPUATIOR),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOPUIOB (TajJOr€HHUJIOB), O3HAKOMJICHUE C
oOpasmiamMu  ceppl M €¢  COCAMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCIOTHI, M3YYEHHUE XMMHUYECKUX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHON peakiuu Ha cyiabdar-
MOH W HaOJIOJICHHE TpHU3HaKa €¢ MPOTEKAaHWs, O3HAKOMJIEHHE C (PU3MUYECKUMHU
cBoicTBamMu azota, ¢ochopa W HX COCIUHEHUH (BO3ZMOXKHO HCIOJIb30BAHHE
BUJIEOMATEpHUajIoB), oOpa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, moayyeHue,
coObupaHue, paclo3HaBaHME U HW3YYEHHUE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX peaklMii Ha MOH aMMOHUS U (ocdaT-uOH U H3yUCHHE NMPU3HAKOB
WX TIPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIICTOK anmasza, rpadura, dymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOra3a, MoJydyeHue, cOOMpaHue, paclo3HaBaHUE U H3yUEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJeHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIIEHHUE C
OPOJIYKIMEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a71a4 o treMe «BakHelnine HeMeTaJuIbl U UX COSTUHEHUS.

MeTaJsibl 1 X COCAMHECHUSA

OO61mast XxapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxeHuss B llepuognueckorn cucreme xumuueckux anemeHtoB J[. W
MenneneeBa u cTpoeHHsi aToMOB. CTpoeHHe MeTalioB. MeTainueckas CBA3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  PEemIeTKa.  DIEKTPOXUMUYECKUU  psif
HaMpsHDKeHUH MeTaioB. OU3NYECKre W XMMHUYECKHUE CBOWMCTBa MeTaiioB. O0mue
crocoObl ToNy4YyeHus MeTamioB. [loHSTHE O KOPpPO3MH METAIOB, OCHOBHbBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiiaBbl (CTaib, YYryH, IIOPATIOMUHHM,
OpoH32a) ¥ UX TPUMEHEHHUE B OBITY W MMPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: MOJIO)KEeHUE B [lepuoanyecko cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXICHHE B IPUPOJE.
dusnyueckue U XUMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIbI U



TUAPOKCHUABI HATpusd M Kanuda. [I[puMeHeHHe WIETOYHBIX METAUIOB M HUX
COCIMHECHUM.

IllenouyHO3eMENBHBIE METAJIbl MarHui W KallbIMK: IIOJIOXKCHHE B
Ilepuonnueckon cucrteMe xumudeckux iemeHtoB [[. M. MenpaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmive coeluHEHUs Kaiablusa (OKCHZ, THAPOKCHI, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHEHHUSI.

AnoMUHMI: TI0JIO)KeHUE B [lepuoanueckoil CucTeMe XUMUYECKUX DJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMma, HaxoxaeHWe B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA afOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoil cuctemMme XuMHUUECKUX 3JEMEHTOB [l.
N. MenneneeBa, CTpOCHUE aroma, HaxoXAeHUE B mnpupoje. Puznyeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuanl, THAPOKCU B U conu xkenesa (II) u sxxenesa
(1), ux cocTaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0pasllaMd METAIOB M CIUIaBOB, HX (PU3HMYECKUMHU
CBOMCTBaMH, U3Y4YEHHE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUsl C BOJOM (BO3MOYKHO HCIIOJb30BaHUE BHUAEOMATEPHAIIOB),
UCCJIEJOBAaHNE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS KEJIE3a B KHUCIOPOJE
(BO3MOXHO  HCIIOJIb30BaHHWE  BUACOMATEpPUAJIOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MarHus, KaJbLUs, aJOMUHHUS, LUHKA, XKeje3a
(1) u xenesza (III), meau (II), HaOmOACHKE U ONMHMCAHUE MPOLIECCOB OKPAIIMBAHHMS
IUITAaMEHU MOHAMHU HATpUs, Kalusd W Kajabluusa (BO3MOYKHO HCIOJb30BAHUE
BUJICOMATEPHUAJIOB), HCCIeOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCUAA ATIOMUHUS
Y TUIPOKCHUA IMHKA, PEIICHNUE SKCIIEPUMEHTAJIBbHBIX 3a7a4 110 TeMe «BakHeunmue
METAJUIbI U UX COCUHECHUS.

XuMHS U OKPYKaKIIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YeJioBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakinuii B ObiTy. IlepBast momomp mpu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpY)Karouled cpeanl (mpenesibHasi JOMyCTUMAast
KOHIIeHTpanus Beulects, nanee — [IJIK). Ponb xuMun B pelieHH 3K0IOTHUECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pa3lloB MAaTepUaOB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzanmst MeXNpeaMETHBIX CBS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYIICCTBISICTCSI Yepe3 HCIOJIb30BAaHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC IMOHATHUSA: HAy4YHBIM (pakT, rumoTe3a, 3aKoH,
TEOpHWs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJCIIHPOBAHNE, H3MEPEHHE, MOJECIb, SIBICHHE, MapPHUKOBBIH
3¢ PeKT, TeXHOJIOTUS, MaTepUAIIBI.

dusnka: marepus, aroMm, D3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIH]I,
U30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJA, DJIEKTPUUYCCKUN 3apsij, POBOIHUKH,
MOJIYTIPOBOJAHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTD, KPUCTAITHYCCKASI
pelieTKa, CIUIaBbl, (U3MYECKHE BEIMYWHBI, CIMHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/bI, COJIHIIE.

buonorus: dorocunHTes, apIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MaKPOAJIEMECHTHI, TUTATCIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE MOPOIbI,
MOJIC3HBIC MCKOIIAeMBbIE, TOILJTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBLIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIETo
oOpa3oBaHus JOCTUTAlOTCS B X0J€ OOYy4YeHUS XHMHUHM B E€JUHCTBE Yy4eOHOU Hu
BOCIUTATENIbHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, HPUHATHIMU B
oOlllecTBE TMpaBWJIAaMH M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUATTU3AIIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUHUN U
paclMpeHue OnbITa JEATEIbHOCTA Ha €¢ OCHOBE, B TOM UYHUCJIE€ B YaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHUS .

IIEHHOCTHOTO OTHOIICHUSI K OTE€UECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAayKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOW HMH(pOpMaIMeil o
NEPEIOBbIX JOCTMXKEHUSAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHON XUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M MpPaBUJaX MEXIUYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM U JAPYrUX  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIBHOCTH TpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHITIOJIHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW Yy4eOHOW MESITeNIbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOC TNOBEJAEHHWE U TMOCTYIIKM CBOMX TOBAapHIIE ¢ TO3ULUH
HPABCTBEHHBIX U NMPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCJEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABIECHUSI O BEIIECTBE U XMMHYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH M COCTAaBIISIOLINE
OCHOBY /I TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBS3SX YEIIOBEKAa C
MPUPOTHOMN CPEIOM, O POJIM XUMHUM B MIO3HAHUM STUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHMU 10
XAMHUH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAaEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALIMOHHON M YMUTATEIbCKON KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Y4EOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYpPOr, JOCTYIMHBIMA TEXHHUYECKUMHU CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYCHHWIO W TO3HAHWIO, JI0O003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa30OBaHHIO, MPOCKTHOW ¥  HCCIEI0BATEIBCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOYYCHHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 >KW3HHW, OCO3HAHWUE ITOCIICICTBHHA H
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJNIIOZICHUs TMpaBW O€30MacCHOCTH TIpU  OOpallleHun C
XHMHYECKUMU BEIIECTBAMH B OBITY U PCATbHOM KU3HU;

5) TPy/10BOT0 BOCIIUTAHMS:

HUHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHHEC K TPYAYy W pe3yibTaTaM TPYAOBOW JEATCILHOCTH, B TOM 4HCIIC Ha
OCHOBE IIPUMEHEHHUs TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIH BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHUS 00pa30BaHUs C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON Mpo¢eCcCHOHANBHON NESITEIbHOCTU U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aalTUPOBATHCS B MPOPECCUOHAIBHOMN CpelIe;

6) 3K0JI0rM4ecKOro BOCIUTAHMS:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAaHUE IIEHHOCTH 3[I0pPOBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nuecKoMy M TICUXHUYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOACHUS
npaBMJI 0€30MACHOTO MOBEACHUS TP padOTe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YIPOKAIOIIUX 3IOPOBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMbI€ MPU WU3YYCHUU XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOH, IS MOBBILIEHUS
YPOBHS  SKOJOTUYECKOW  KYJIbTYphl, OCO3HAaHHSA TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTeHl HMX PEIICHUS IMOCPEICTBOM METOJO0B XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B TO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanmpeaMeTHBIX pE3YyIbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MHUPOBO33PEHUSI OOIIECHAYYHBIE TMOHATHA (3aKOH, TEOpHS,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U APYTOE.), KOTOPhIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaX W IO3BOJSIOT Ha
OCHOBE 3HAHWH M3 3THX MPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O IETOCTHON



HAay4YHOW KapTHHE MHUpa, U YHUBEpCaJIbHbIC yueOHbIE NeHCTBUS (TIO3HABATEIbHbIE,
KOMMYHUKATHBHBIEC, PETYJSITUBHBIE), KOTOpPbIE OOECeunuBalOT (POPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUJIAHUPOBAHUIO M OCYLIECTBICHHUIO Y4YEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAIbLHBbIE YUeOHbIE JeiiCTBUSA

ba3zoBblie JioruyecKue JeMcTBUA:

YMEHUS HCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JAPYTMMHU TOHSITHUSMH), WCIOIb30BaTh
MOHSTHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DAKTOB U SIBJICHUMN, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBEHHBIC CBSI3U MEXIy OOBEKTaMU HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHAYKTUBHBIC, ICAYKTUBHBIE, 10 aHAJIOTHUN),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHIThL B TIPOIECCe TIO3HAHUS TOHATUS (NMPEIMETHBIC U
MeTarpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIOIb3yeMble B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEIbHBIX 3a/]1a4, C YUYCTOM
ATUX MOJEIBHBIX MPEICTABICHUI BBIABIATh U XapaKTEpPHU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMUUYECKHX PEAKIUH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBA3UM U
IPOTUBOPEUHS B U3yUAEMBbIX MpPOLIECCax U SIBICHUAX.

Ba3oBnble uccienoBareibckue AeCTBHA.

YMEHHUE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKEe B KA4eCTBE OCHOBBI Il (OPMHUPOBAHUS THIOTE3BI TIO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NpUOOPETeHHE ONBITa M0 TUIAHWPOBAHUIO, OPTaHU3AIMHU U TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTatT, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEACHHOTO OMBITA, UCCIEIOBAHUS, COCTABISATh OTUCT
0 MpojenaHHol padorte.

Pab6ora ¢ undopmanmei:

yMEHHE BBIOWpATh, AHAIM3UPOBATh WM HHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOTYyYAEMYIO U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsl, CIPAaBOYHbIC
mocoOusi, pecypcsl MHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE MPHUMEHSITh PAa3JIUYHbIE METOJBl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX ISl BBIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEICHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JaCTM  MCHOJIb30BaHUS ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BHIOMPATH ONTHUMAIBHYIO POpMY MpeACTaBICHUS UH(GOPMALIUKU U
WUTIOCTPUPOBATh pEIlIaeMble 3a/layd  HECJIOXHBIMH CXEMaMH, JHharpaMMmaMu,
IpyruMu popmMaMu rpa@uKky U UX KOMOMHAIUSMU;

yMEHHE MCIOJIb30BaTh M aHAIM3UpPOBaTh B Ipoliecce Y4YeOHOW W
UCCJIeI0BATENbCKON AEATENbHOCTH MH(DOpPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA W TPAHCIOPTa HAa COCTOSIHUE OKpYXaroled HpUpOaHON
Cpelibl.

KomMmyHuKaTHBHBIE YHUBeEpcaIbHbIE yUeOHbIe 1eiicTBUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Auaiora W (Wiu) JIHUCKYCCHM) TIO
CylmecTBYy  oOCyXJaemMol  TeMbl, (OPMYIUPOBATb CBOU  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPE/ITIOKEHHOM 3a/1a4u;

YMEHHUS  MPEJCTaBISATh  MOJYYCHHBbIE  PE3yJbTaThbl  IO3HABATEIBHOU
JESTENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JejaTh MPEe3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUS XMMHUYECKOr0 HKCIepUMEHTa (1abopaTOpHOTO OMBITA,
n1abopaTopHOM pabOTHI MO UCCIEAOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTpYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATENIbHOM W HCCIIEIOBATEIILCKOW  JIESITENBHOCTH  INPU  PEUICHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiuil (o0cyxneHus, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JCHCTBHH, ONpPENEIICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOoTHI U ApYyTHE).

PeryasiTuBHBbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILIECTBIIATh, KOHTPOJIUPOBATh U HPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee 3(h(PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEVIOKEHHBIA allTOPUTM  JACHUCTBUM TPH BBINOJHEHUM 33aJaHUIl C y4YETOM
MOJTyYEHHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaAKIUAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO pE3yJIbTaTa 3asBICHHOW L€, YMEHUE
MCII0JIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIIOBUU 33/IaHUM.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHUIO 005A3aTEIBHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOW QeaepaibHOM pabodyell MmporpaMMoi,
BBIJICJIAIOT: OCBOCHHBIE O0YUYaIOIMMHUCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeHcTBUM, crnenuduueckue s TOpeaMeTHOM obnactu  «XUMUS», BUIBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro  HMHTEPIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHX TMOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpPOIHAS. ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUUYECKOTO JIEMEHTA B COSAMHEHUU, MOJIIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHUILIATEIBLHOCTh, CTEIECHB
OKHCJICHUS, XUMHUYECKasi peakius, KiaccuduKaius Ppeaxkiuid: peakiuu
COCIMHECHUS, PEaKIMU pa3I0KECHUSA, pPEaKIUu 3aMEIICHUs, PEeaKuu
oOMeHa, HK30- ¥ SHJOTEPMUUECKHE PEAKIIMH, TEIUIOBOM I(P(DEKT peaKiuH,
SAPO aroMma, DJIEKTPOHHBIA CJIOW aTtoMa, aToMHas oOpOWTadb, pagnuycC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJISIpHAsh KOBAJECHTHAsl CBS3b,
WMOHHAs CBS3b, MOH, KaTHOH, aHUOH, PACTBOP, MAaccOBasl JOJsl BEIIECTBA
(poIIeHTHAsI KOHIIEHTpAIIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX TIOHATUHA U
OPUMEHATH 3TH MOHATHS IIPU OMUCAHUU BEUIECTB U WX NPEBPALICHU;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS (HOpMYJI
BEILECTB U YPABHEHUN XUMUYECKUX PEaAKIIHIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COETUHEHUSX,
CTeNeHb  OKUCJEHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEAEICHHOMY KJIAcCy COEAUHEHUW MO
dbopMynaMm, BHA XUMHUYECKOM CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAaHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XeHUs B Ilepuonnueckon cucreme,
3aKOHOB COXPaHEHMS MacChbl BELIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHUS], 3aKOHA ABOTapo;

e OINHUCHIBATHL W XapakTepu3oBaTh TabmuuHyro ¢Gopmy Ilepuoanueckoi
CHCTEMBl XMMHMYECKMX JJIEMEHTOB: pa3iuyaTh TMOHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIME TEPHOJBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIE HMMEIOTCS B
tabmune «llepuoguyeckas cuctemMa XuMUYecKuX dnemeHTtoB J[. .
MenzeneeBa» € YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sipa, oOLIee YUCIO IIEKTPOHOB
U pacnpeereHle uxX no 3JeKTPOHHBIM CIIO0IM);

KJIacCU(UIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKUE peakuuu (0 YMUCIy M COCTaBy Y4YacTBYIOLIUMX B peakUuU
BELIECTB, M0 TEIIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHbBIX KJIACCOB, MOJATBEPKAasi ONMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KaUy€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX TMpEeBpallleHU B
Pa3TUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO — MaccChl
BEUIECTB, MAaCCOBYIO [OJII0 XHMHUUYECKOrO0 »J3JIeMEHTa 10 (dopmyse
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUCTHI
10 YPaBHEHUIO XUMUYECKOUN peaKIuu;

IPUMEHSITh OCHOBHBIE OIEPAIllMU MBICIUTEILHON NIEATETbHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 000OIIEHUE, CUCTEMATU3AIMIO, KiacCU(UKAIUIO,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — 11 M3y4eHUs CBOMCTB
BEIIECTB U XHUMHUYECKHX PpEAKLH, €CTECTBEHHO-HAy4YHbIE METO/BbI
MO3HAHUS — HAONIOJEHHE, W3MEpPEHUEe, MOJECITUPOBAHUE, HKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ IpaBUJiaM  [OJb30BaHUA  XUMHYECKOM  MOCYAOM |
nabopaTopHbiM 00OpYJOBaHMEM, a TakkKe TMpaBuiaM OOpalleHHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYYEHHUIO U COOUpaHUIO
ra3oo0pa3HbIX BeIEeCTB (BOAOpOJAa W KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENEIICHHON MacCOBOW J0JEl pacTBOPCHHOI'O BEIIECTBA,
IUIAaHUPOBaTh M MPOBOJUTH  XUMHUYECKHE  JKCIEPUMEHTBHI IO
pPacno3HaBaHUIO PACTBOPOB LIEJIOYEN U KHUCIOT C MOMOUIBI MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K xoniy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUH:

PacKpbIBaThb CMBIC OCHOBHBIX XHWMHUYECKHUX TMOHSATUM: XUMUYECKHUI
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHWUOH, IMPOCTOE BEIECTBO,
CJI0O)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUYIECKasi CBA3b, TEIJIOBOU d(P(DEeKT
peakiuu, MOJib, MOJISIPHBIE ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAs JHUCCOLMAIUs, PEaKIHH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMHUUYECKOEe PaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE pPEaKIIHH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCICHHE U BOCCTaHOBJICHHE,
amotponus, am(pOTepHOCTh, XUMHUYECKas CBSI3b (KOBaJICHTHAs, MOHHAs,
METAJTMYECKasi), KpUCTAIMYECKasi peIIeTKa, KOppO3Us METaIJIOB,
CIJIaBbl, CKOPOCTb XUMHUUYECKOW pEaKIMU, NPEACIbHO OIMyCTHUMAas
koHueHTpauus [1/IK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATHH W
NPUMEHSTH 3TH MOHATHS TIPU OMTMCAHUU BEIIECTB U UX MPEBpaICHUN;
UCIIOJIB30BaTh XMMHUYECKYI0O CHMBOJIUKY JJIi COCTaBJICHUS (HOpMYyIl
BEIIIECTB M YPABHECHUN XUMUUYECKUX PEaKIIHiA;

ONpPEAESATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTIPENICICHHOMY KJIAcCy COCIMHEHUW 1o QopmysaM, BUJ XUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAX HEOPTaHUUYECKUX COCAMHEHMM, THUI KPUCTATIMYECKOU
PEILICTKH KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepH30BaTh
Tabiuunyto (opmy Ilepuoanueckoil cUCTEMbl XUMHUYECKHUX 3JIEMEHTOB:
paznuyarh TOHSATUS «TJaBHas mnoArpymma (A-Tpynma)» U «rmoboyHas
noarpynmna (b-rpynma)», maneie u OoJblME TMEPUOABI, COOTHOCUTH
0003HaueHUsl, KOTOpblE MMEIOTCS B TIEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHUA  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB ® 3apsij fAapa, OOIIee YHCIO JJIEKTPOHOB U
pacrpeqieieHie MX TI0 JJICKTPOHHBIM  CJIOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB 3JIEMEHTOB U HUX COEAMHEHUN B
npeaenax MajlblX MEPHOJ0B U TVIABHBIX MOATPYIMN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YHCIy M COCTAaBY YYACTBYIOIIMX B PEAKLIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, MO0 M3MEHEHUIO CTETICHEH OKHCIICHHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATh) OOMME W CHEIHPUICCKUE XUMUYCCKUE
CBOMCTBa NPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXkAasi ONUCAHHE
npuMEpaMU MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHUSI BJEKTPOIUTUUYECKOM JAUCCOIMAIMUA  KHUCIIOT,
1IeJI04Yel U COJIeH, OJIHBIE U COKPAIICHHBIE YPaBHEHUS PEaKIMil HIOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIINX CYIICCTBOBAaHUE
TCHETHYECKOW CBSI3U MEXITY BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHCca dTHX PEaAKIUH;
IIPOTHO3UPOBATH CBOWCTBA BEIICCTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKHUX TMPEBPAIICHUN B pPa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYEO  MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO0 JJIEMEHTa 10 (opmyse
COCIMHCHHUS, MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUCTHI
110 YPaBHEHUIO XUMUYCCKOHN peaKIuy;

coON0aTh  NpaBWIa  MOJIB30BAaHUSA  XUMUYECKOM  MOCyAou u
1a00paTOpHBIM  00OpPYIOBAaHHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C MHCTPYKIUSMH TI0 BBITIOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB 10 TOJYyYECHUIO H COOUPAHMIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa U YIJICKHUCIIOTO Ta3a);

NPOBOAUTL  PEaKIMH, MOATBEPXKIAIONINE  KAYCCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITYTEM XJIOPHUA-, OPOMUI-,
uoaua-, kapOoHat-, ¢ocdar-, CUIMKaT-, Cyibdar-, TUIPOKCUJI-UOHBI,
KaTHOHBI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPax HEOPraHUUECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIC OIEpallid MBICIUTEILHON JEATeIbHOCTH — aHalu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTEMAaTHU3allii0, BBHISBICHHE
MPUYMHHO-CIICICTBEHHBIX CBSA3€Hd — 11 M3YyYCHHS CBOMCTB BEIICCTB H
XUMUYECKUX pEaKIui, eCTCCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOII0/IeHUe, WU3MEPEHHUE, MOJICIIMPOBAaHUE, DKCIIEPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJunyecTBo 4acos
Ne HaunmeHoBaHMe pa3/ies10B U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK

' MIPAKTHYECKOU JAEeSITEIBHOCTH https://m.edsoo.ru/7f41837c

YeJI0BEKa

19 BemectBa 1 xuMu4yeckue 15 1 bu6mmorexa [IOK

' peaKnuu https://m.edsoo.ru/7f41837¢c

Hroro mo pazmeny 20

Pa3nen 2. Baxkneiinue npeacTaBuTe I HEOPraHUYECKHX BelleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuorexa [JOK

' 00 oKkcHmax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucmotax 8 1 bu6mmoreka [JOK

' ¥ COJIAX https://m.edso0.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paznean 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xumuiyeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIHA



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

[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMHYeCKUX 3eMenToB 1. U. https://m.edsoo.ru/7f41837c
Memnpene-esa. CTpoeHue atoma
X 3b.
39 OHMH%CKM CB_;I b 8 bu6mmoreka [IOK
' KHCTHTEIRHO https://m.edsoo0.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITNHN
bu6mmoreka [{OK
Hroro no pasery 15 https://m.edsoo0.ru/7f41837c
p . 3 bu6mmoreka [IOK
C3CPBHOC BpeM https://m.edso0.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3zelioB Kypca 8 kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuorexa [JOK
' peaKmuii https://m.eds00.ru/7f41a636
DIEeKTPONUTHYECKAs JUCCOLMALIHS. bubnnorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 17
Paznen 2. HemeTayuibl M MX cOeJUHEHUSA
51 OO6mras XxapakTepUCTUKA XUMUYECKUX 4 1 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO01as xapaKTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e¢ 6 Bubmmorexa LIOK
' PyfisL. 6P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u ux 7 1 bubmorera [JOK
' ' ’ https://m.edso0.ru/7f41a636
COCIMHEHUS
OO1ast XxapakTepUCTUKA XUMUYECKUX
24 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroro no pazneny 25



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

Paznen 3. MeTa/iIbl M UX COCINHCHU A

N bubnuorexa [JOK
31 Obmwie cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiime MeTauibl U UX COSTUHEHUA 16 https://m.edsoo.ru/7f41a636
Wroro mo paznmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBAa YU MAaTEPHUAJIBI B )KU3HHU YEIOBEKA 3 bubmmorexa [TOK
) ee P T https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p oc Bhe 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poib XUMUU B KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOAAX TIO3HAHUS B XUMHH 1 bubmorexa HOK
8 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padota Ne 1 «IIpaBuina
3 paboTHl B TaOOPATOPUH U TIPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ 1a60paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucteie BemecTBa U cMecH. CriocoObl bu6mmoreka [JOK
4 . 1
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota No 2
5 «Pa3znenenue cmeceil (Ha mpumepe 1 bubmmorexa [JOK
a N PHMEP https://m.edsoo.ru/ff0d28¢c8
OYMCTKU MTOBAPEHHOU COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJICIyIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U Cl0KHBIE BENIECTBA 1 bubmmorexa [TOK
P . https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X .B
pmieckas gopuya. Banenrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX AJIICMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [IOK
11
OTtHocuTenbHast MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [IOK
3JIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [IOK
Mounsiprast macca https://m.edsoo.ru/ff0d5230
14 DOu3n4eCcKue U XUMUYECKHE SIBIICHUSI. bu6mmoreka [IOK
XHUMHUUECcKas peakus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycinoBus MpOTEKaHUS bubnnorexa [JOK
15 N
XUMHUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d3a16
3aKOH COXpAaHEHHUS MacChl BEUIECTB. bubnuorexa [JOK
16
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMUYECKHUX bubmotera [JOK
N P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMU4eCKux peakiui
18 (coenMHEHMS, PA3JIOKEHUS Bubmmorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sunukIioneauct. O6o01meHne u bubmorexa HOK
i ARET- Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHUI
20 KonTponpHas padora Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMHUECKUE PEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckre U XUMHUYECKHUE CBOIMCTBA

bu6mmoreka [IOK

22
KHCI0POAA (peaKIHi OKHCIICHES, https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 006 okcumax
CriocoOsI MoTydeHusT KHUCIOpOoia B
23 71a00paTOPHH U IPOMBIIIUIEHHOCTH bubmorexa HOK
’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ ekt xumMuueckoin
peaxkuuu, IOHATHE O bubnuorexa [JOK
24
TEPMOXHUMHUYECKOM YPABHEHNH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
Tormmuso (HEPTH, YroJIb U METaH).
25 3ar HSHGIEI/qul;OS . a, CIIOCOOBI iro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa bubmmorexa [TOK
yi ~ p poZa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHUE €ro CBOKWCTBY
Boaopon — sneMeHT u mpoctoe bubnuoreka [JOK
27
BelecTBo. Haxoxienue B mpupoje https://m.edsoo.ru/ff0d4dd0
08 ®Ou3nyecKnue U XUMHUYSCKUE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHUCTOTAX U COJIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOblI oTydeHus BOJI0OPOa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
P P bubmuoreka [JOK
31 «ITomyuenue u codbupanue BoJ0poa,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonspHblii 00bEM T'a30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0beéMa, KOJIHMYECTBA
33 BEI[ECTBA ra3a MO ero M3BECTHOMY bubmorera [JOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIM 00BEMY
Brruuciienus 006EMOB ra3oB 10
34 ABHCHHIO peaKIiH Ha OCHOBE 3aKOHA bubmiorexa HOK
P . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH Ta30B
35 du3nvecKkue U XUMHUYECKHUE CBOMCTRA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 06 bubnmuorexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HacbieHnnbie
37 M HEHACBIIICHHBIE pacTBOPEI. MaccoBas bubmorexa HOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOPE
[IpakTrueckas padota Ne 5 o teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
ONPEACICHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
39 KounTtponsnas padora No2 o teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKkanus, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyuyeHune u XUMHUYECKHE CBOKCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmotera [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaH#us: cOCTaB, K1accuuKaims, bu6nmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d59e2
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https://m.edsoo.ru/ff0d664e
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43 [TonyueHnue u XuMu4eCKUe CBOWCTBA bubmuorexa [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMH4YECKHE CBOWCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((SLII) TOJT )erm XI/IMI/I‘{ZEKI/IG bubmorexa HOK
N ¥ ’ https://m.edso0.ru/00ad9474
CBOMCTBa
[Mpaktudeckas padora Ne 6. Pemenne
47 AKCIIEPUMEHTAIBHBIX 3aa4 [0 TEME bubnmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
48 I'eneTnueckas cBsi3b MEXKy KJlacCaMu bubnuorexa [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o01eHre U cucTeMaTH3aus 3HaHUH
H i https://m.edso00.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX bubmorera [JOK
o https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie OTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XUMUYECKUX 371eMeHTOB. [loHsITHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bu6mmoreka [JOK
52 [lepuoanueckas cucteMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. MeHneneepa
bubmuoreka [JOK
53 Ilepuropl, TpymIIBL, TOATPYIIIBI 1

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuoreka [JOK

o4
saep. M30Tonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
P P N bubnuorexa [JOK
55 aToMOB 3JieMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6hbc
cucremsl JI. 1. MenneneeBa
XapakTepucTuka XUMMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyeckoro 3akoHa st
57 pa3BuTHUA HayKu U npaktuku. 1. 1. bubnnorexa [JOK
MenpeneeB — y4eHBIH, TTearor u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIIEKTPOOTPHUIIATETLHOCTH aTOMOB bubnuorexa [JOK
58
XUMHUUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
59 14
ONHAT XUMHHCCKa CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHast XumMuueckas bubmuorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosisipHasi XuMu4deckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62
CreneHb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKuCIUTETLHO-BOCCTAHOBUTEIILHbIE bubmuoreka [JOK
peakiuu https://m.eds00.ru/00adb076
64 OkucauTeny U BOCCTAHOBUTEIHU bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpsHas padora Ne4 o reme bubnuorexa [IOK
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«Ctpoenne aroMa. XUMUYECKasl CBS3bY

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

66 PesepBHblit ypok. O600mIeHuE 1 1 bubmmorexa [IOK
CUCTEMATH3aLMs 3HAHUH https://m.edsoo0.ru/00adb33c
67 PesepBHblit ypok. O600mIeHuE 1 1 bubmorexa [IOK
CcUCTEeMaTU3alrs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011eHNE U 1 bubnnorexa [JOK
cucTeMaTru3anus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

KoaunuecTBO 4acoB

Ne Mara DJIeKTpOHHbIe N poBbIe
Tema ypoka KonTpoabnusbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | o0pa3zoBaTebHbIE peCypchl
padoThI padoTsI
[Iepnoandeckuil 3aK0H.
1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUUYECKUX IEMEHTOB []. https://m.edsoo.ru/00adb59e
N. Menpeneena
3aKOHOMEPHOCTH B
9 W3MEHECHUH CBOMCTB 1 bu6mmoreka [IOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB
Knaccudukanus n
3 HOMEHKIATYDA 1 bub6mmoreka [JOK
M https://m.edsoo.ru/00adb7e2
HEOPraHMYECKHUX BEIIECTB
Buapl xumuyeckoi CBs3u 1
4 THIIBI KPUCTATUTHICCKHUX 1 bubmorera [JOK
. P https://m.edsoo.ru/00adbac6
pemeToK
Kontponsnas pa6ora Nel mo
teme «IloBTOpenue u https://lesson.edu.ru/lesson/34d1ced3-
5 yriryOjaeHue 3HaHUH 1 1 2599-4c31-88¢3-
OCHOBHBIX Pa3JIesIoB Kypca 8 051182c1e65h?backUrl=%2F04%2F08
KJ1acca»
Knaccudukarus XuMu4ecKux
6 €aKIUi M0 pa3IMYHbIM 1 bubmorexa HOK
bearh p https://m.edsoo.ru/00adbch0
MpU3HAKaM
7 [TonsTHE O cCKOpOCTH 1 bubnuorexa [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://lesson.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b?backUrl=%2F04%2F08
https://m.edsoo.ru/00adbcb0

XUMHUYECKON PEAKIIUU.
[ToHsiTHE O TOMOTEHHBIX U
FE€TEPOTEHHBIX PEAKIUSIX

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

TloHATHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,
BJIMSIFOIIME HA CKOPOCTh

bubmmoreka [IOK

8
XUMUYECKON PEaKLUy U https://m.edsoo.ru/00adc28c
IMOJIOKEHNE XUMHUYECKOTO
paBHOBECHS
9 OKucCIUTeITHbHO- bu6mmorexa [IOK
BOCCTaHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 3MEKTPOINTUUECKON
10 nccoruanu. CUIbHBIE U bubmorexa HOK
A THATIH, https://m.edsoo.ru/00adcd68
cia0ble SJIEKTPOTUTHI
11 Honnsie ypaBHEHUS PEAKIIUI bubmorexa [TOK
p peakt https://m.edsoo0.ru/00add448
XUMHUYECKHE CBOUCTBA
KHCJIOT U OCHOBAHHI B CBETE
12 IpeNCTaBIEHUN 00 Eubmorexa ITOK
e . https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKOU
IUCCOLMAIAN
XHUMHAYECKHAE CBOUCTBA COJIeH
13 B CBETE MPEJICTABICHUNH 00 bubnunoreka [JOK
JJIEKTPOJIUTUYECKOU https://m.edsoo.ru/00add8b2
MUCCOLIMAIIAN
14 ITonarue o ruaponnse coje bubmiorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o061IeHNE 1 bu6moreka [JOK

cHCTeMaTH3aIs 3HaHU

https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00add8b2
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[Ipaktuyeckas padora Ne 1.

bu6mmoreka [IOK

16 «Pemerine https://m.edsoo.ru/00addbfa
9KCIIEPUMEHTAIIbHBIX 33124
KonTtposneHast padota Ne2 mo

17 TeMe «DIEKTPOJIUTHIECKAs bubnuorexa [JOK
qucconranua. XUMUYECKHe https://m.edsoo.ru/00addecO
peaKkify B pacTBOPaX»

18| rasorenon Xomossocsas BuGaotexs LIOK

. https://m.edsoo.ru/00addfe2

CBOMCTBA Ha MIPUMEPE XJIOpa
XnopoBogopoa. ConsiHas

19 KHCIIOTa, XUMAYECKHUE bu6mmoreka [IOK
CBOICTBA, MOJTyYEHHUE, https://m.edsoo.ru/00ade104
MIpUMEHEHHE
[IpakTuueckas padota Ne 2

20 no teme «llonydenue bubnuoreka [JOK
COJISTHOM KHUCJIOTBI, U3Y4CHUE https://m.edsoo.ru/00ade348
€¢ CBOMCTB»
Boruncnenus no ypaBHEHUSIM

21 XUMUYECKUX PEAKIUH, €CIIH bubnunoreka [JOK
OJIMH U3 PEareHTOB JIaH B https://m.edsoo.ru/00ade488
M30BITKE

29 OO1as XxapakTepucTuKa bubnunoreka [JOK
251eMeHTOB VIA-Tpynbl https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(BUKALIUN

23 cepsl. Haxoxaenue cepsl 1 bubnunoreka [JOK

€¢ COeIMHEHMI B IPUPOJE.
XHUMHUYECKUE CBOKCTBA CEPBI

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



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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
https://m.edsoo.ru/00ade64a

CepoBoa0po1, CTpOCHHUE,

bu6mmoreka [IOK

24 U3UYECKUE U XUMUYECKHUE
¢ . https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepol. CepHas
o5 KHCIIOTA, (PU3HYECKHE U bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE PEAKIINH,
JIe)KaIie B OCHOBE
MIPOMBIIIIJIEHHOTO crioco0a
26 MOJYYCHHUS CEPHOM KHCIIOTBI bubmorera [JOK
i P ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpYKarollen cpeibl
COCTMHCHUSIMHU CEPBI
97 Brruncnenne maccoBoit oM bubmuoreka [JOK
BBIXOJIa TPOTYKTA PEAKIIUH https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuKa
3JIEMEHTOB V A-TpyIIIbI.
28 A30T, pacnpocTpaHeHHUE B bubmorera [JOK
> Paciipovip https://m.edsoo.ru/00adeea6
npupo/ie, Gu3nIecKue u
XUMHUYECKHE CBOMCTBA
AMMHMaK, ero Gpu3NvIecKue u
. bubnuoreka [JOK
29 XHMHYECKHE CBOMCTBA,
https://m.edsoo.ru/00adf004
MOJIy4YeHUE U IPUMEHEHHE
IIpakTtuyeckas padora Ne 3
30 o teme «llomydenue bubnuoreka [IOK
aMMHaKa, U3y4EHUE ero https://m.edso0.ru/00adf180
CBOMCTB»
31 A30THas KHCNOTa, e bu6moreka [JOK



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adf180

¢bu3nvecKkrue 1 XUMUYECKHe
CBOMCTBA

https://m.edso0.ru/00adf306

Hcnonp30Banne HUTPATOB U
COJIEW aMMOHHSI B KA4ECTBE
MUHEpaAJIbHBIX YI0OpEHUH.

bu6mmoreka [IOK

32
XHWMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpYKarollen cpeibl
COCIIMHEHUSIMH a30Ta
®docdop. Oxcun pochopa
33 (V) u docdopnas kucnora, bubnnorexa [JOK
(buznueckrue 1 XUMUYECKHe https://m.edsoo.ru/00adf68a
CBOWCTBA, IOJIyYECHHE
Hcnonws3oBanue pocharos B
Ka4eCcTBE MUHEPATbHBIX
34 noOpeHnid. 3arps3HeHue bubmorera [JOK
M U https://m.edsoo.ru/00adfc20
MIPUPOTHOMN CpPebl
dhocdaramu
VYraepo, pacipocTpaHEeHHUE B
35 pu f))n: gmnlt)lecxll)/le u Brbmaorexa LOK
PHPOAE, . https://m.edsoo.ru/00adfd9c
XUMUYECKHUE CBOMCTBA
Oxcuppl yriepoaa, ux
(bu3nvecKue U XUMUYCCKHE
36 CBOMCTBA. DKOJOTUYECKHUE bubmotera [JOK
' https://m.edsoo.ru/00adfebe
MpoO0IeMbl, CBSI3aHHBIE C
okcuzom yriepoaa (V)
bu6mmoreka [JOK
37 s
YTOTBHA KICTOTA 1 €€ COTH https://m.edsoo.ru/00ae006¢c
38 [Ipaktuyeckas pabora Ne 4 bubnuorexa [IOK

o teme "[lonyuenue

https://m.edsoo.ru/00ae027¢e
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YTIIEKHUCIIOTO rasa.
KauecTBennas peakius Ha
KapOOHAT-UOH"

HCpBOHa‘-IaJII)HI)IC IIOHATHUA

39 00 OpraHMYECKUX BEIIEeCTBAX bubmorexa HOK
https://m.edso0.ru/00ae054¢
KaK O COEMHEHUSX yriiepoaa
40 KpeMunii u ero coequHeHUs bubmmorexa [TOK
P https://m.edso0.ru/00ae080a
[IpaxTnueckas padota Ne 5.
Pemenne
41 AKCIEPUMEHTAIBHBIX 33724 bubnuorexa [JOK
o teMe «BaxHenme https://m.edsoo.ru/00ae0bf2
HeMeTaJlIBl U UX
COCTMHEHU S
KonTtponbras padota Ne3 no
Teme «Baxnenmmue bubmuoreka [JOK
42
HEMETaJUIbl U UX https://m.edso00.ru/00ae0el18
COEITMHEHU S
OO6mras xapakTepucTuKa
XUMHYECKHUX DJIEMEHTOB —
METaJIOB. MeTalutnuecKast
bubnuoreka [JOK
43 CBS3b U METaJIn4decKas
. https://m.edso0.ru/00ae103e
KpUCTa/NIMYeCKas penieTka.
dusznyeckue cBOMCTBA
METaJNIOB
XHUMHUYEeCKHE CBOMCTBA
44 METAaJIOB. bu6mmoreka [JOK

DNEKTPOXUMHUYECKUHN PsiL
HaNpsHKEHUH METalIoB

https://m.edsoo.ru/00ae1156
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OOm1re cnocoObl MoTy4eHus
MetaioB. CIiaBbl.
BI)I‘-II/ICJIGHI/UI I10 ypaBHeHI/IﬂM

bu6mmoreka [IOK

45
XUMHUYECKUX PEAKIUH, €CIIn https://m.edsoo.ru/00ael1156
OJINH U3 PEareHTOB COACPIKUT
npuMecu
46 [TonsiTHE O KOPPO3UU bubnuorexa [JOK
METaJJIOB https://m.edsoo.ru/00ael1278
bubmmoreka [IOK
47
[enotmbie MeTa bl https://m.edsoo.ru/00ael4b2
48 OKcHIIBI ¥ THIPOKCHU/IBI bubnuorexa [JOK
HATpus U Kalus https://m.edsoo.ru/00ael4b2
IllenoynozeMenbHbIC
49 METaJTBl — KaJIbITUH 1 bubmmorexa [TOK
N 1 https://m.edsoo.ru/00ae15e8
MarHuiu
50 Baxneiimme coeuHEHNAS bubmuorexa [JOK
KaJbIus https://m.edsoo.ru/00ael5e8
51 O6o0mmenue u
CUCTeMaTH3aIus 3HaHUH
59 JKécTkocTh BOABI M CIOCOOBI bubnuoreka [JOK
e¢ yCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6
R, bu6mmoreka [JOK
53 o teMe "JKEéCTKOCTb BOABI U
. " https://m.edsoo.ru/00aelae8
METO/Ibl €€ YCTPAaHEHUS
bu6mmoreka [JOK
54 An i
FOMMHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA bubnuorexa [IOK

OKCH/JIa ¥ TUJIPOKCUAA

https://m.edsoo.ru/00aelc64
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bu6mmoreka [IOK

56 K
cleso https://m.edso0.ru/00ae1d86
57 Oxkcupl, TMAPOKCHUIBI U COJIU bubnuorexa [JOK
xenesa (1) u sxenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o001IEHNE U
cUcTeMaTU3alys 3HaHUU
[IpaxTnueckas padota Ne 7.
Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a/1a4 bubnmorexa LHOK
p N https://m.edsoo.ru/00ae3de8
o TeMe «Baxueune
METAJUIBI M KX COCIUHEHU
Berarcnenus o ypaBHEHUAM
XUMUYECKUX PEAKITUH, ECITH
OJIMH U3 PEAreHTOB [1aH B
60 H§6BITKepI/IJ'II/I coze fKI/IT bubmmorexa [TOK
sep https://m.edso0.ru/00ae1750
npumecu. Beraucnenus
MAacCOBOM JOJIX BBIXOJa
MPOAYKTA PEaKIIUuu
OGoGrmene 1 https://lesson.edu.ru/lesson/dbfb6fc3-
61 . eb3e-4d6¢-8965-
CHCTCMATH3ATHA SHAHIH baaaad5740207backUr|=%2F04%2F09
KontponbHas pabota Ne4 o https://lesson.edu.ru/lesson/7222b10c-
62 teMe «BakHenmne MeTaibl 2d4b-401d-90b8-
U UX COCTUHCHUS b24530874d0c?backUrl=%2F04%2F09
BemectBa u MaTepuaisl B
63 noie HEBHOU )KI/II)3HI/I Eubmorexa IIOK
g https://m.edso0.ru/00ae3f50
YeJoBeKa
64 XUMHYECKOE 3arps3HEHHE bubnuorexa [IOK

OKpYXarollen cpebl

https://m.edsoo.ru/00ae4270
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https://lesson.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c?backUrl=%2F04%2F09
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

65 Posnb xumuu B perieHun 1 bubnuorexa [JOK
IKOJIOTMYECKHUX MTPOOIIeM https://m.edsoo.ru/00ae4270
PesepBHBIl ypOK. Eub OK

66 Oo6o06uienne u 1 nomorexa L

. https://m.edsoo.ru/00ae0d0a
cucreMaTru3anus 3HaHu
PesepBHBIH ypoOK.
67 O6obmeHHe 1 1 bubmorexa HOK
. https://m.edsoo.ru/00adb33c
cucreMaTru3anus 3HaHuu
PesepBHBIi ypOK. Eu OK

68 Oo6o06uIeHne 1 1 nomorexa [

. https://m.edso0.ru/00ad9ch?2
cucreMaTrui3anus 3HaHuu
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* Xumus, 8 kinacc/ 'abpuensu O.C., OctpoymoB WN.T"., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocsemienuey
» Xumus, 9 kiacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnaakxos C.A.,

AKL[I/IOHepHoe O6H.I€CTBO «H3pareabcTBO «HpOCBeHleHI/IC»
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