


HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOT'O 0011Ier0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (eaepaibHOM padoyeil mnporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUs YYEOHOTO MpeIMeTa « XUMHUSI»
B 00pa3oBatenbHbIX opranu3zanusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Oa€T TpeACTaBICHHUE O LENAX, OOUeld CcTpareruu
oOy4yeHHUs, BOCHUTAHUA M Pa3BUTUSA OOYYAIOUIUMXCS CPECTBAaMU Yy4EOHOTO
npeaMera, yCTaHaBJIMBAET o0s3aTesbHOe IpeIMETHOE coJiepKaHue,
IpeaycCMaTpuBaeT paclpeiesieHue €ro IO KiaaccaM M CTPYKTYPUPOBAHHUE 110
paznenaM M TEMaM MPOrpaMMbl MO XUMHUHU, OMNPENENSCT KOJUYECTBEHHBIE WU
KaueCTBEHHBIE XapaKTePUCTUKHU COJIep>KaHusl, PEKOMEHAYEMYIO
MOCJIEA0BATEILHOCTh  U3YYEHUSI XUMHU C Y4ETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBsI3€H, JIOTUKM y4eOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, ONpeAessieT BO3MOXHOCTH MpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takxke TpeOOBaHUM K
pe3yibTataM 00y4YeHHUs] XMMUU Ha YPOBHE II€JIed U3y4YeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4YeOHO-TIO3HABATEIbHON JEATETbHOCTH OOYyYaroulerocs IO OCBOCHHIO
y4eOHOTr0 COIepKaHMUS.

3HaHUWE XUMHHM CIYKUT OCHOBOM it (opMHpOBaHHMS MHUPOBO33PEHUS
oOyyarolerocsi, ero MpeACTaBICHU O MATEPUAIbHOM E€JUHCTBE MHUpPA, BAXKHYIO
poiib urpatroT GopMUpPyeMble XUMHUEW MNPEACTaBICHUS O B3aWMOIPEBPAILCHUSIX
SHEPrUM U 00 SBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUs TII00aTIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 3KOJOTMYECKON O€30MaCHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenune xumuu:

CrOCOOCTBYET  peanu3alldd  BO3MOXHOCTEH  JUISI  CaMOpa3BUTUS U
(dhopMupoBaHUs KYJIbTYPhI JIMYHOCTH, €€ 001Iel U PYHKIIMOHATILHON IPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
0o0yy4aroluxcs, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTeIbHOCTH,
AKCHEPUMEHTAJIBHBIX M HCCIENOBATEIIbLCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEJIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3IJIsI1a HA €IMHCTBO NPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yYarOIInXCs;



crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOTHYECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlaHHbIE HampaBlieHHs] B OOyYEHUU XUMHUHM OOECTIEUMBAIOTCS CIENH(PUKOMN
COJIep>KaHMsl  y4yeOHOTrO  MpeaMeTa, KOTOPBIM  SIBISIETCS  MEaroruuecKku
aJanTUPOBAaHHBIM OTpaK€HHWEeM 0a30BOW HAyKW XUMHUM Ha ONPE/IeIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa30BaHUsi OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOUIMMUCS CHCTEMbI IMEPBOHAYANBHBIX TMOHATHUH XHWMHH, OCHOB
HEOPraHWYEeCKOM XHMMHM UM HEKOTOPBIX OTJCJbHBIX 3HAYMMbBIX TMOHSATUH
OPraHUYECKOU XUMHUHU.

CrpykTypa coiep:kaHUsi MPOrpaMMbl MO XUMHUU CopMHpOBaHA HA OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuro. CoaepkaHue CKIIAIbIBACTCS W3 CUCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI HOHATHUIA O XUMHUYECKON
peakiuu. OO0e OTU CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 1O MPUHIHUITY
MOCJIEIOBATENILHOIO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETHUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHUUYECKOW CBSI3H;

— TpeACTaBIEHUNA 00 DIEKTPOJUTHUECKON JUCCOIMALUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JPYroMmy, BBINOJHSAS (YHKIUU OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEM MPAKTUUECKOIO0 MNPUMEHEHUS U TOJIYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl 1O XUMHUU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABJICHNUS O XUMUUYECKOU COCTABIAIOLIEH HAYYHOU KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MpUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METO/IaM TO3HAHUS B Hayke. M3yuyeHne XMMHUU NOPOUCXOIHUT C IPHUBICUECHUEM
3HAHUU U3 paHee U3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX)awluil Mup»,
«buomnorus. 5-7 kmacce» n «dusunka. 7 Kiaccy.

[Ipy wu3yyeHMH XUMUHU TPOUCXOAUT (POPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKOW HAYKH KakK OOJAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEbHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOUN KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKUX
3HAHUM — BaKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX IOJIOKEHUH,
JIOCTYMHBIX O0OOIIEHN MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIIEHNN K HAy4YHBIM METOJaM T[O3HAHWS TPU H3YyYEHUH BEIIECTB U
XUMHUYECKUX peakiuii, B GOPMUPOBAHUN U PA3BUTHH TO3HABATEIHHBIX YMEHUN U
UX TNPUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOM M y4eOHO-HCCIIEIOBATEIHCKON
NEATEeNIbHOCTH, OCBOCHUM TNpaBWi 0€30IacHOro oOpallleHHs C BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3y4eHUH XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHUE TPUOOPETU TaKUe 1eIH, KaK:

— (dopmMupoBaHHE WHTEIUICKTyaIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY NPUHSATUIO DPEIICHUH,
CIIOCOOHOM aTanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KH3HHU;

—  HampaBlICHHOCTh OOyYE€HUsI Ha CHCTEMaTU4ecKoe MpHOOIIECHUE
OOyJarommMXCsd K CaMOCTOSITEIPHOW TO3HABATEIBHON JEATEIHHOCTH, HAYYHBIM
METOJaM MO3HaHUsA, (GOPMUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEHN K
XUMUH;

— o0ecredyeHne yCIOBUM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOITUMUCS
OMbITa Pa3HOOOPA3HOU JESITENBHOCTH, MO3HAHWUS M CAMOMO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETCHIINK), UMEIONMIUX YHHBEPCATLHOE 3HAYCHUE [IJIS
Pa3TUYHBIX BUIOB JIEATCILHOCTH;

— QopmupoBanre 00mell (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATHP W OICHHUBATH SIBICHUS
OKPYXAIOIEro MHpA, WCIOJIb3YS 3HAHUS WU ONBIT, MOJYYCHHBIC MPH H3YUCHHUU
XUMHUH, TPUMEHSTh HMX MPH PEIIeHUH MpoOJeM B TMOBCEIHEBHOW XH3HU U
TPYAOBOM IEATEIBHOCTH;

— ¢opMmupoBaHHe Yy OOydYalOIMUXCS TYMAHHUCTHYECKHX OTHOIICHUH,
MOHVUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH DKOJIOTHYCCKHU
1€JIECO00Pa3HOT0 TOBEICHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IICNISAX
COXPAHEHUsI CBOETO 3/10POBbs U OKPYKAIOILIEH IPUPOLHOU CPEBL;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAaHUI0O HAa OCHOBE YCBOCHHUs OOIIEUETOBEYECKUX IIEHHOCTEH,
FOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Mpoduiisi ¥ HANpaBICHHOCTH NaJIbHEHUIIIETO
o0y4eHusl.

OOmiee YUCIO dYacoB, OTBEAEHHBIX I W3YYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3zoBanusi, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHayaibHbIEe XUMUYECKHE MIOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YEJIOBEKA. XHMUs B CUCTEME HayK.
Tema u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHE
BemiecTB. lloHsATHE O MeTOnax MO3HaHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CniocoOblI pa3aeneHus] CMECEH.

ATOMBI M MOJNEKYJIBl. XHUMUYECKHE 3JIEMEHTBl. (CUMBOJIBI XUMHYECKUX
3neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaneHTHOCT aTOMOB XUMHUYECKHX D3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHasg Macca.
OtHocHuTENBHAS MOJIEKYJIsIpHas macca. MaccoBas J0JIsI XUMHYECKOTO 3JIEMEHTA B
COEJIMHEHUM.

KomnuecTBo BemectBa. Moisb. MonsipHas Mmacca. B3anMocBsA3b KOIMYECTBA,
Macchl W 4YHUCJIa CTPYKTYPHBIX €AWHUI[ BemiectBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

PU3UUECKUE U XUMHUYECKUE SIBIIEHU. XUMHUUYECKasl PEAaKUUs U €€ PU3HAKH.
3aKoH COXpaHEHHUSI MacChl BeEIECTB. XUMHUUYeCcKue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peakuid (COeUHEHUSI, Pa3JIOKEeHUS, 3aMEIICHUs, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0U, mpaBuiaMu paboOThl B J1a0OpaTOpuu U
npuéMamMu o0paileHus: ¢ J1abopaToOpHbIM 000PYIOBAHUEM, U3YUCHUE U OMHCAHUE
(¢u3MYeCKNX CBOWCTB O0O0pa3lloB HEOPraHMYECKUX BEIECTB, HAOJIOJCHUE
¢uznyeckux (IJIaBJIEHHE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCALUS BOJABI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIUBAHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KUCJIOTOM) SIBJICHUN, HAOII0IEHUE U
OMHUCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakuuil (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKeHHE THIPOKCHUIA
menu (l1) mpu HarpeBanuu, B3auMoJiecTBHUE kele3a ¢ pacTBopoM conu meau (I1),
M3yUY€HHUE CIOCOOOB pa3/IClICHUs] CMECEi: ¢ MOMOIIbI0 MarHuTta, (QUiIbTpOBaHUE,
BBITIAPUBAHUE, JUCTUIUIAIMUSA, XpoMaTorpadusi, MpoBEICHUE OUYHUCTKU MOBAPEHHOU
coJii, HaAOJIOJIEHHWE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacCChl, CO3JIaHUE MOJICIIEH MOJIEKY
(1apocTepKHEBBIX).

BaxHeilne npeacTaBuTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucmopon — snemeHT u mpoctoe
BellecTBo. HaxoxkaeHue kuciopona B mpupone, (puznueckue M XUMHUECKHUE
cBoiictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenne kuciopoaa. CrocoObl



MOJIyYeHHUs KHUCIOpoJa B Jlabopatopud ©  IpombilieHHOCTH. Kpyrosopot
KHUCJIOpoa B ipupojie. O30H — aluIoTpornHas MOAU(PUKAIUS KUCIOPOaa.

TennoBoil 3PheKT XUMUYECKOW peakiuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- U SHAOTEPMHUYECKUE peaKUHU. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHHUE
BO3/lyXa, yCWICHUE MapHUKOBOTro 3 PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bomopon — »memMeHT W mpoctoe BemecTBo. Haxoxnenue Bomopona B
npupojie, (uznueckue W XUMHYECKHME CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosyuyeHuns. Kucnotsl u conu.

Momnsipabiii 00BEM ra3oB. Pacu€Tel M0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckue CBOWCTBA BOAbl. Boma Kak pacTtBoputelib. PacTBOPHL
HacpilieHHble ¥ HEHACBIIIEHHbIE PacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas [0Jis1 BEIIeCTBA B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOpoB B mpupoze ¥ B KU3HHU yenoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MMPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHeHuid. Oxcunpl. Kiaccudukarms
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBbIE, KHUCIOTHbIE, aM(pOTepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHYECKHE
CBOMCTBA OKCUIOB. [TosryueHue okcuaos.

OcHoBanusi. Krnaccudukanuss OCHOBaHMM: WIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHul. PU3NUECKUE U XMMHUYECKHE CBOWMCTBA
ocHoBaHui. [lonydyeHne ocHOBaHUM.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKHE CBOMCTBAa KUCHOT. Psn aktuBHoctn metaiuioB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Comu. Homenkiatrypa coneil. @U3NYECKHE U XMUMHUYECKUE CBOWCTBA COJIEH.
ITonyuenue coiei.

I'eHeTnyeckas CBs3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEICICHUE COAEPKaHUs KUCIOPOJa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, paclio3HaBaHWE U W3YyUYCHUE CBOICTB KHUCIOPOJa, HaOJIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHHUS U
MpeKpalieHus TropeHus (Mmoxkapa), O3HAKOMJICHHME ¢ oO0Opa3liaMud OKCHIOB H
OMHUCaHUWE WX CBOMCTB, MOJy4YeHHE, COOMpAHUE, PACIO3HABAHUE U H3YyUYCHHUE
CBOMCTB Bojlopoja (ropeHue), B3aumopeictsue Boaopoaa ¢ okcugom meau (I1)
(BO3MO>KHO UCIIOJIb30BAHUE BUEOMATEpUANIOB), HAOIIOJeHHE OOpa3lioB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEe0OBaHHE OCOOCHHOCTEM pPAaCTBOPEHHSI BEIIECTB C
pPa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOMN
MacCOBOM JI0JIEM pACTBOPEHHOIO BEILIECTBA, B3aUMOACUCTBUE BOAbBI C METAJLIAMU
(HaTprieM ©  KaubleM) (BO3MOXHO  HCHOJb30BaHUE BUIEOMATEPUAIIOB),



uccieoBaHne 00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCIOT U IEJIOYEH,
u3yueHue B3aumojieicTBus okcuaa meau (ll) ¢ pacTtBopoM cepHON KHCIIOTHI,
KUCJIOT C MeETa/ulaMM, PEaKUUN HEUTpaln3aluy, NOJYyYEHHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOI'0 METAaJUIa JPYTHUM M3 PacTBOpPa COJIM, PELIEHUE
AKCIEPUMEHTAJIBHBIX 3a/lad N0 TeMe «BaxHeline KiIacCchl HEOPTraHHMYEeCKHX
COCIMHECHUI.

Hepuognueckunit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aTomMoB. XMMHYECKasi CBA3b.
OKHuCIUTETBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble MOMBITKH KiIacCU(UKAMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTue o
IPYIINax CXOJHBIX 7JJIEMEHTOB (IIEJIOYHBIE U I€JI0YHO3EMENIbHbIE METAJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pPa3yrOT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUJIBI.

[lepnonnueckuii 3akoH. [lepuoanueckas cucTreMa XMUMAYECKUX IEMEHTOB /1.
N. MengeneeBa.  KoporkonepuogHas W JJIMHHONEpUOAHAass  (QOpMBbI
[lepnonnueckon cuctembl xumuueckux 3yeMeHToB 1. 1. MenpneneeBa. Ilepuoasl
u rpymnnbl. OU3NYECKUH CMBICH IOPAAKOBOIO HOMEpPA, HOMEpPOB Nepuoaa |
TPYNIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEeK aToMoB TMepBbiX 20 XMMHYECKHUX  DJIIEMEHTOB
[Tepuonnueckoun cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €r0 nojoxeHuto B [lepnognueckon cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paJhyca aTOMOB XHWMHWYECKUX DSJIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOKWCTB IO IPyNIaM U NEPUOTAM.

3nauenue [lepuonnueckoro 3akoHa u [lepponnueckoil CUCTEMbI XUMHUYECKHAX
JJIEMEHTOB Ui pa3BUTUsA Hayku U npaktuku. [[. 1. MenneneeB — ydy€HbId U
rpaXkJJaHUH.

Xumuyeckass cBsaA3b. KoBasieHTHass (ToJisipHass W HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKUCIMTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
ITpoueccrl OkucIeHUsT U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3yueHue oOpa3lloB BEHIECTB META/VIOB U HEMETAJIJIOB, B3aUMOJCHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHHs], COCTUHEHUS ).

Meosicnpedmemmuoie cea3u



Peanuzamuss MeXnpeaMETHBIX CBS3€H MPU U3YYEHHM XUMUHA B 8 Kiacce
OCYILIECTBIISIETCS. 4e€pe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHUM, SBIISIIOIINXCS CUCTEMHBIMU [JIs1 OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0uue ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaliu3, CHUHTE3, Kiaccu(dUKalus, NEePUOJAUYHOCTh, HAOJIOJCHUE,
JKCIIEPUMEHT, MOJAECIMPOBAHUE, U3MEPEHNUE, MOJIEIIb, SIBICHHUE.

®usuka: marepus, aroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAAUOAKTUBHOCTb, MOJEKYJA, DJIEKTPUYECKUN 3apsi, BELIECTBO, TEIO,
00b€M, arperaTHO€ COCTOSIHME BEIIECTBa, a3, (PU3WYECKUE BEIUYMHbBI, €UHUIIBI
M3MEpPEHUs, KOCMOC, IUTAHETHI, 3BE3/1bl, COJIHIIE.

buonorus: dbotocunTes, aApixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MuUHEpalbl, TOPHBIE MOPOJIbI,
MIOJIE3HbIE UCKOIIAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHYECKasl peaKUus

[Tepunonnueckuit 3akoH. Ilepruoauueckas cucteMma XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHuE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMHYECKHX 3JIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaIbLUUd W HX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM 3JJEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHUEM HUX ATOMOB.

CtpoeHue BelIecTBa: BHIBI XUMHYECKOW CBA3U. THIBI KPUCTAIUIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTALUIMYECKON PELIETKU U
BUJIa XUMHUYECKOU CBSI3U.

Knaccudukanys u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSLIUXCSA K pa3JIM4HbIM KjaccaM HEOPraHWYEeCKUX
COCIMHEHUM, T€HETUYECKAs CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanuysa XuMu4ecKUx peakiuii Mo pa3inuyHbIM MpU3HaAKaM (10 YUCITY
U COCTaBy YYacTBYIOUIMX B PEAKIHMH BEIIECTB, MO TEIJIOBOMY 3(ddeKkTy, Mo
W3MEHEHUIO CTENEHEW OKUCICHMSI XUMHUYECKHUX JIEMEHTOB, IO 0OPaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUYECKUE
YpPaBHEHUS.

[lonsiTue o ckopoctu xumuyecko peakiuu. [lonsTe 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [loHsTHEe 0 TOMOTeHHBIX U T€TePOreHHBIX
peakuusax. [lonarue o karanuse. [loHsaTre 0 XumMuyeckoM paBHoBecUU. DakTOpBI,
BIIMAIOLIAE HA CKOPOCTh XMMHUYECKOM PEAKIUU M TMOJIOKEHUE XHUMHUUYECKOTO
paBHOBECHSL.

OKHUCIHUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  AJIEKTPOHHBIM  OayiaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIILHON peakuuu. CocraBnenue YpaBHECHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HWCIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OajnaHca.

Teopus 3JIEKTPONUTUYECKON TUCCOLUAINU. DIEKTPOIUTHI U HEJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3Mm AuccoLMalyKd BELIECTB C PA3JWYHBIMU BHIAMHU
XUMHU4ecKon cBsi3u. Crenens auccounanuu. CUIIbHbBIE U CIIa0bI€ 3JIEKTPOJIUTHI.

Peakiiun noHHOro oomMeHa. Y cioBuUsl MPOTEKaHUs PeaKUUid HOHHOTO OOMEHa,
MOJHBIE W COKpAaIEHHbIE HWOHHBIE YypaBHEHUs peakuuid. CBOMCTBA KHCIHOT,
OCHOBaHUW U COJIel B CBETe MPEACTABICHUH 00 IIEKTPOJIUTHYECKON
nucconunanun. KadecTBeHHbIe peakiiuyi Ha MOHBI. [IoHsATHE O THAPOIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJAEISIMUA KPHUCTAIMYECKUX PEETOK HEOPTaHUYECKHUX
BEILIECTB — META/VIOB UM HeMeTauioB (rpadura M anMasza), CI0XKHBIX BEHIECTB
(x7opuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOH peakinu
OT BO3JICUCTBUS PA3NUYHBIX (DAKTOPOB, HCCIEIOBAHUE 3JIEKTPOIPOBOJIHOCTH
pPacTBOPOB BEIIECTB, IPOLECCAa AUCCOLMALMU KUCIOT, WIENOYEd M COJIEH
(BO3MOXXHO  HCIMOJB30BAHME BHUAECO MaTEpPHANIOB), MPOBEJECHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MNPU3HAKU  MPOTEKAHWs  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHUE Ta3za, oOpa3oBaHUE BOJbI), OIbITOB,
WUTIOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peaklMH pa3yIoKEHHs, COCIMHEHUs), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAaYECTBEHHBIX pEaKUMid Ha HOHBI, pEIICHHE
DKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTta/ibl M HX COeAMHEHUS

OOmiass xapaktepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHre U (PU3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHYECKHME CBOWCTBA HA TMPUMEPE  XJopa
(B3auMoOJEICTBUE C MeETaJlaMd, HEMeTallaMH, UIeso4amMu). XJIOPOBOIOPOI.
ConsHas KucioTa, XMMHUYECKHE CBOMCTBA, MOJy4YEHHE, NpUMEHEHHE. [lelicTBue
XJ0opa U XJOPOBOAOPOJA HA OPraHU3M 4YeJOBeKa. BakHeuiuue XJIopuabl U HX
Hax0JICHUE B IIPUPO/IE.

O6mas xapakrepuctuka snemMeHToB VIA-rpymnmbl. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHuss. CTpoeHue U (puanmyeckue CBOICTBa
IIPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALIMK KHCIOPOJa
U cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBOIOPOJ, CTpOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA. OKCUABI CEpbl KaK NPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kucinora, @Qu3nueckue M XHUMHUYECKHME CBOWcTBa (00mIME Kak
MPEACTaBUTEN Kjacca KHUCIOT MW chenuduyeckue). XUMUYECKHE pPEaKuu,
JeXalllue B OCHOBE MPOMBIIUIEHHOTO CHOCO0a TMOMYYEHUS CEPHOM KHCIIOTHI.
IIpumenenue cepHoi KucaoTel. COaM CEpHON KUCIIOTHI, KAYECTBEHHAS PEAKLIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHH B MpUpoje. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIoIIeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAlCHHS.

O6mas xapaktepucTtuka 3jaeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKUCIEHHS. A30T, pPaCIPOCTPAHEHHE B IPUPOJIE,
(dbuznyeckre u XuMuueckue cporictBa. KpyroBopot azora B npupojie. AMMHUAK, €ro
(dbu3nYecKre U XUMHYECKUE CBOICTBA, NoJlydeHue u npumenenue. Colii aMMOHUS,
ux (pusznyueckue U XMMUYECKHE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCIOTa, €€ MojyueHue, (PU3nyeckue M XUMHUECKHUE
cBolcTBa (0OIIME KaK MPEACTaBUTENS Kjacca KUCIOT U crenuduyeckue).
Hcnonp3oBanue HUTpATOB M CcOJed aMMOHMS B KadeCTBE MHHEPAJIbHBIX
yaoOpeHuil. XMMHUECKOE 3arps3HEHUE OKPYKAIOIIEeH Cpebl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE JTOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBBI U BOMOEMOB). Docdop,
aloTponHele Moaudukauuu (¢ochopa, GUMUECKHE M XUMUYECKUE CBOICTBA.
Oxkcua docdopa (V) u bochopHas kuciora, pu3NIecKUe U XUMHUUECKHUE CBOMCTRA,
nosiyuenue. Mcnonbs3zoBanue pocdaroB B kKa4yecTBE MUHEPAIbHBIX YI0OpEHUH.

O6mas xapakrepuctuka snemMeHToB |VA-rpymnnbl. OcoOeHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHCICHHUS.  YTIIepoid,  aJJIOTPOITHbIE
Moau(dUKALIUKM, pACIpPOCTPaHEHUE B TPUPOJE, (PUIMUECKHE U XHUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. Okcuabl yriepoja, ux
¢uznyeckre W XHUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKUBBIE OpPTraHU3MBI,
MOJIyYeHUE U TMPUMEHEHHUE. DKOJOTMYECKHE TPOOJEMBbI, CBS3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a rino0anbHOrO TMOTEIJICHUS KIUMaTa, NapHUKOBBIM
addekr. YronapHas KuUcaoTa U €€ coiu, X GU3NIeCKUe U XMMUYECKHE CBOMNCTBA,
nojyueHue W TmpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIHCKOM
XO35HCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COSTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (yroiab, HPUPOJIHBIA ra3, HEDTh),
MPOAYKTHl UX MepepaboTku (O€H3MH), UX POib B OBITY W MPOMBIILICHHOCTH.
[lonsiTe 0 OMOTOTHYECKN BaKHBIX BEIIECTBAX: XKUpaX, OeiaKax, yrieBojax — U ux
poJii B OKM3HM 4YeloBeka. MarepuaibHOE€ €IMHCTBO OPraHUYECKUX W
HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKUE CBONCTBA, TOJyYEHUE U
npuMmeHenne. CoeaumHeHHs KpemHuss B mnpupoje. OOmume mnpencTtaBieHHs 00
okcuae kpemaus (V) um xpemuueBoit kuciore. CHIMKATHI, UX HCIOJIb30BAaHHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHelilve CTpoUTENbHbIE MaTepHalibl: KepaMHKa,



CTEKJIO, IIeMEHT, OeTOoH, keje300eToH. [IpobGaeMpl G€30MacHOr0 HCIOJb30BaAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuiit IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE MTPU3HAKOB
UX TPOTEKaHHUsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUYECKUE CBOMCTBA
TaJIOTEHOB M MX COEJUWHEHUU (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHME ¢ oOpa3laMu XJOpPUAOB (TaJIOrE€HUJOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COCQUHEHHMSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEpUATIOB), HAOJIIOJICHUE TMpolecca OOYTIIMBaHUs caxapa IoJ| JIeUCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTbI, HW3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHOM KUCIOTHI, MPOBEJECHNE KaUeCTBEHHOW peaKluu Ha cyJibdar-
MOH U HaOIOJIeHHE MpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUYECKUMU
cBoiicTBaMu asora, ¢ochopa MU HUX COCIUHEHHH (BO3MOMXHO HCIOJIb30BAHHE
BHJIEOMATEepUalioB), oOpa3aMu a30THBIX U (POCHOPHBIX yAOOpEHUM, MOIyUYeHHUe,
coOupaHue, pacro3HaBaHME U M3YyYECHHE CBOICTB aMMHakKa, MPOBEACHHUE
KAueCTBEHHBIX pEakiMii Ha MOH aMMOHUS U GocdaT-uOH U U3yUeHUE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIEMCTBUE KOHIIEHTPUPOBAHHOU a30THOU KUCJIOTHI C MEABIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTAJTMYECKUX pemEToK anMasza, rpaduta, ¢GyuiepeHa, O3HaAKOMJIEHHUE C
MPOIIECCOM  aCcOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOICTBOM MPOTUBOTa3a, MOJyuyeHUEe, cOOMpaHue, paclo3HaBaHUE M H3yUEHHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHWE KAaYeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHbBl W M3YYECHUE TMPU3HAKOB UX IMPOTEKAHUA, O3HAKOMIICHHE C
NPOAYKIMEN CHIUKATHOW NPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 no teMe «BaxHenne HeMeTaJUIbl U UX COSTMHEHUSD.

MeTanibl M UX cOeIMHEHUS

OO6mras xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnonoxeHus B llepuognueckon cucteMe XumMuueckux diemeHtos [[. N.
MenpneneeBa u ctpoeHuss atoMoB. CTpoeHHE MeTauioB. Meramundeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAass  PEmETKa.  DJIEKTPOXMUMHUYECKHN Pl
HarnpsbkeHut metamioB. Ouznueckue U XMMUYECKUE CBOMCTBAa MeTaiuioB. OO0Iiue
crocoObl MosydeHus: MeTayioB. lloHsATHE O KOPpPO3UM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTalib, YYyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U POMBIIIIEHHOCTH.

[{enounble MeTauibl: moJjiokeHue B [lepuognyeckoil cucreMe XMMHYECKHUX
anementoB JI. 1. MenzaeneeBa, CTpoeHUE HUX aTOMOB, HAaXOXJIEHUE B NIPUPOLE.
dusnyueckue U XMMUYECKUEe CBOMCTBA (Ha mpuMmepe HaTpusi U Kaiusi). OKCUbI U



TUAPOKCHABI HATpusi W Kanus. [IpumMeHeHue MIeNOYHbIX METaNIOB W HX
COCIMHCHUM.

[IlenoyHo3eMeENbHBIE META/UIBl MAarHud M KaJdbLUMH: MOJIOKEHHUE B
[Tepuonnueckonn cucremMe xumuueckux anemeHToB [[. M. Menneneesa, crpoenue
MX aTOMOB, HaX0XJI€HUE B rpupoae. PU3nueckue 1 XMMUYECKHE CBOMCTBA MarHus
u Kanblus. BaxuHelmue coequHeHus] Kbl (OKCUI, THUIAPOKCHUI, COJIH).
KéctkocTh BOIBI U CIIOCOOBI €€ yCTpaHEHUS.

AutoMuHUN: noJI0)keHue B [leproanueckoil CucTeMe XUMHYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHE aTtoma, HaxoxacHue B npupoae. dusmueckue u
XUMUYECKHE CBOMCTBA aIIOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA U THIIPOKCHU]IA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepruoandeckoi cCUCTEeME XUMUYECKHUX JIEMEHTOB [I.
N. MengeneeBa, CTpoeHHE aToma, HaxOXIACHUE B mpupone. duszndeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCuanl, THAPOKCUIBI U comu xkenesa (1) u sxenesa
(1), ux cocraB, CBOICTBA U MOTYyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMu METaUIOB M CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBaMH, M3y4Y€HUE  PE3yJbTaTOB  KOPPO3UHU  METAUIOB  (BO3MOXHO
UCIIOJb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUSL OKCHJA
KaJIbLIMS W HATpUsi C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
WCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KeEJIE3a B KUCIOPOAE
(BO3MOKHO  HCMOJB30BAaHUE  BUJEOMATEPUANIOB), TMPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEAaKIMi HAa WOHBI: MarHus, KajblMs, allOMUHUS, I[IUHKA, JKeJe3a
(1) u xeneza (I11), meau (1), HabmrogeHue U onucaHue MPOLIECCOB OKPAIIUBAHUS
IJJaMEHH MOHAaMU HATpusl, Kalus W Kaiblus (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHAA ATIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeniume
METaJUIbl U UX COCTUHECHUS».

Xumus ¥ OKpy:KaOLIaf cpeaa

BemectBa u Marepuasisl B ITOBCEIHEBHOM »HU3HM YEIOBEKA. be3oracHoe
MCIIOJIb30BaHUE BELIECTB U XUMHUUYECKUX peakuuit B ObiTy. IlepBasi momoib npu
XUMHYECKHUX OKOTax U OTPABIICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeibl (TMpefeibHasi JOMyCcTUMast
KOHIIeHTpaius Beilects, aanee — [1IK). Ponp xumuun B penieHun 3K0JI0rM4eCKUX
npo0OJieM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepualoB (CTEKJIO, CIUIABbl METAJUIOB, MOJMMEPHBIC
MaTtepuarbl).

Meosicnpedmemmuoie cea3u



Peanuzanusa MeXNpeIMETHBIX CBS3€Ud MpU U3YUYEHUM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCS. 4e€pe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK W TMOHATHUH, SIBISIONINXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOI'O IUKJIA.

OO0uue ecTeCTBEHHO-HAy4YHbIE MOHSTHS: HAay4yHbIM (DakT, TUmore3a, 3aKoH,
TEOpUs, aHalu3, CHUHTE3, KiaccupuKalus, I[EepUOJUIHOCTb, HAOIIOJEHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeNb, SIBIICHUE, MAPHUKOBBIN
(b eKT, TeXHOIOTHS, MaTEPHATIBI.

®dusnka: maTepusi, aTroM, D3JEKTPOH, MHPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIMbI, PaJUOAKTUBHOCTb, MOJICKYJa, JJICKTPUYECKHUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJAHUKH, JUAJIEKTPUKHU, (POTOSIEMEHT, BELIECTBO, TEJNO, OOBEM,
arperatHoe COCTOSIHUE BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIITUYECKAS
pemeTKa, CriaBbl, (PU3MUECKUE BEIWYUHBI, €AUHUIBI U3MEPEHHs, KOCMUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunrtes, npixaHue, Ouocdepa, sKOcHCTEMa, MUHEpaIbHBIC
ya00peHusi, MUKPOAJIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapochepa, MuUHEpanbl, TOPHBIE MOPOJIHI,
MOJIE3HbIE UCKOMAEMbIE, TOTLUIUBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHMA IPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

JINMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE Ppe3yibTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIETro
o0Opa3oBaHusl JOCTUTAIOTCA B XO0J€ OOy4YEeHHs] XMMUU B €IMHCTBE Y4YEOHOU U
BOCIUTATENIBHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHbIMU W JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMH, INPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMM MU HOPMaMu TOBEACHUS M CIOCOOCTBYIOT Tpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIMNA 00yUarOIINXCsl.

JIndHOCTHBIE ~ pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHBHBIX LEHHOCTHBIX OPUEHTALMUA W
pacIIMpeHue OMbITa AEITEIbHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHY€CKOTO BOCTIUTAHUSIL:

LIEHHOCTHOT'O OTHOILIECHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIEAWIO0, TMOHHMAaHUS 3HAYEHHS XHMHUYECKOM HAYKH B JKH3HHU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMALMEN O
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM W OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) TPaskIaHCKOT0 BOCTIUTAHUS:

MPEJICTABICHAS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKINYHOCTHBIX
OTHOILIEHUM B KOJIJIEKTUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEOBATEIbCKOM,  TBOPUYECKOM U JAPYrux  BHJAX
JEATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESTEIbHOCTH IMpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATENILHBIX 3aJ]ay, BBIIOJIHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce ITOM y4eOHON MesITENBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIIOBEJCHUE U TIOCTYNKU CBOMX TOBApHUILEH C TO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUM MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEHIECTBE M XMMHUYECKOW PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U COCTABIISIOLIUE
OCHOBY Il TIOHMMAaHUSI CYIIHOCTH HAyYHOM KAapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pAa3BUTUSA NPUPOABI, B3aUMOCBSI35X YEJIOBEKa C
MIPUPOJTHOMN CPEIOoH, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYCHHE HOBBIX 3HAHHU IO
XUMUH, HEOOXOIMMBbIE i OOBSCHEHUS HAOJII0JIaeMbIX MPOIECCOB U SIBICHUMH,
MO3HABATEIbHOM, MH(GOPMALIMOHHOW M YUTATENbCKON KYJIbTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4eOHBIMM TEKCTaMHU, CIPABOYHOU



TUTEpaTypor, JOCTYNMHBIMU TEXHUYECKUMU CPEACTBaMH HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O W TIO03HAHMIO, JTI0003HATENIBLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €camM000pa30BaHWIO, TMPOEKTHOM M  HCCIEI0BATEIbCKOU
JEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTU W YPOBHSI OOyUEHHS B
JIATbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HU3HHW, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHUE MOCJEACTBUU U
HEMPUATHE BPEHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIsl, HAPKOTUKOB, KypeHUs),
HEOOXOIMMOCTU COOJIOJEHUsT TNpaBWil O€30MAaCHOCTH TMpU  OOpallleHHH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaNIbHOM KU3HH;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3YUYEHHUI0 Tpodecchil u Tpyaa pa3IuyHOTO poja,
YBOKEHHE K TPYyLy M pe3yJibTaraM TPYJIOBOM JEATEIIbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHHS NPEJAMETHBIX 3HAHUM MO XUMHUH, OCO3HAHHBIM BBIOOP
WHJMBHUIYaJIbHOW TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHUs ¢ yYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMUHM, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCreumHon npodeccCuoHanbHOM eI TeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATLCA B TPO(PECCHOHATLHOM Cpejie;

6) 3K0JI0rHYeCKOTr0 BOCITUTAHUSI:

AKOJIOTUYECKH 1eJIeCO00pa3HOe OTHOIICHUE K MPUPOAEC KAK HCTOYHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, MIOHUMAaHUE 1IEHHOCTU 3JI0POBOTO U
O0e3zomacHoro oOpa3a KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3NYECKOMY M TMCHUXHUYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS
npaBuil 0€30MaCHOTO MOBEECHUS MpU pabOTe C BEIIECTBAMU, a TAKXKE B CUTYaIUsX,
YIPOXKAIOIIKUX 3I0POBbIO U KU3HU JIIOCH;

CIIOCOOHOCTU MPUMEHSITh 3HAHUSI, TOJIy4aeMble MPU W3YUYEHUH XUMHH, IJIS
peLIEHUs 3a/1a4, CBI3aHHBIX C OKPYXKAIOLIEH ITPUPOIHON CPENOH, AJIs MOBBIIECHUS
YPOBHSI  DKOJOTHYECKOW  KYJbTYpbl, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M MyTeW UX PEIICHUS MOCPEICTBOM METOJIOB XUMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBAaTHLCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbI

B cocrtaBe wmeTanmpeaMETHBIX pE3yJbTATOB BBIACISIOT 3HAUYUMBIC IS
dbopMupoBaHUsS MHUPOBO33PEHUS OOIIEHAy4YHbIE TMOHATUS (3aKOH, TeOpus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JAPYroe.), KOTOpbIe
UCIIOIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX NpEeJAMETax U IMO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOMU



HAay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YueOHbIE AeHCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKAaTUBHBIE, PETYJISTUBHbIC), KOTOpbIE OOecreunBaroT G(HOpMUPOBAHUE
FOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO ydeOHOMU
NeSATEeNbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAIbHbIE YUeOHbIE JeiicTBUSA

ba3oBble 1oruvyeckue aeiicTBuA:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIILIICHUSI MPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICI XMMHUYECKUX MOHSATUN (BBIICIATH UX XapaKTEpHbIC
MPU3HAKY, yCTaHABIMUBATh B3aMMOCBSI3b C JAPYTUMHU TMOHSTUSIMH), UCHOJIb30BaTh
MOHATHUS JJIsl OOBSACHEHUS OTNIENbHBIX (PAKTOB U SIBJICHUI, BIOMPATh OCHOBAHUS U
KpUTEPUU ISl KIACCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIIMBaTh MPUYUHHO-CIIECICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHHS,
CTPOUTH JIOTUUECKHUE paCCyX JeHUs (MHAYKTUBHbBIC, AEAYKTUBHbBIC, IO aHAJIOTUN),
JienaTh BEIBOJIbI U 3aKJIIOYCHUS

YMEHHE TPUMEHSATH B TMPOIECCe IMO3HAHUS TOHATUA (MPEAMETHBIE U
METanpeIMETHbIC), CAMBOIMYECKHUE (3HAKOBBIE) MO/, UCTIOIb3yEeMbI€ B XHUMUH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbIE TTPEACTaBICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMHU4eckas (opMyna U ypaBHEHUE
XUMUYECKOW PeaKIMU — MPU PEIICHUH Y4eOHO-TIO3HABATENbHBIX 33/71a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUMN BBIABIATh U XapaKTepU30BaATh CYIIECTBEHHbIC
MPU3HAKU U3YYaE€MbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKUX PEaKIuH,
BBUSIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEUHMS B U3yUaeMbIX MPoIleccax U sIBICHUSIX.

Ba3oBble ucciienoBarejibckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTa
MO3HAHUS, a TaKKe B KA4yeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NMpuoOpeTeHre OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEJACHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOMoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, GOpMyJIUpoBaTh 0000IIEHUS U
BBIBOJIBI 110 Pe3yjibTaTaM MPOBEAEHHOIO ONBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpojieaHHON padoTe.

Pab6ora ¢ undpopmaunmeii:

yMEHHE BBIOMpATh, AHAIU3UPOBATH W UHTEPIPETUPOBATH HHPOPMAIUIO
pPa3IUYHBIX BUJOB U (OPM IPEACTaBICHUS, MOTYYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEpKaHusl, CIPaBOYHbIC
nocobusi, pecypcbl MHTepHETa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHUE MPUMEHATh Pa3IN4Hble METOABl U 3aIpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAlMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIUMBIX JJisi BBITOJIHEHHS
y4eOHBIX U MO3HABATEIbHBIX 33Ja4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATENLHO BHIOMPATh ONTUMAIbHYIO OpMyY MpeACTaBICHHUs HHPOpMaLUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJayl HECJIOKHBIMU CXEMaMH, JAuarpaMMaMu,
Apyrumu popmMamu rpauku 1 UX KOMOMHAIUSMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
HCCJIEI0BATENBCKON JEATENbHOCTH MH()OPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOT0 XO034MCTBA M TPAHCIOPTAa HA COCTOSHHE OKPY’KAIOIIEH MNPUPOIHOM
Cpeapbl.

KoMmyHuMKaTHBHBIE YHMBepcaibHbIe YUeOHbIe 1eiCTBUA:

YMEHHsI 3a/laBaTh BOMpPOCH (B XOJe Juaiora W (WIh) JUCKYCCHH) TIO
CyllecTBY  OOCyXJaeMol  TeMbl, (QOPMyIHpPOBaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJIHEHHSI IPEJI0KEHHON 3a1a4H;

YMEHUsl  NOPEACTaBIATh  IOJYyYEHHBIE  PE3yJIbTaThl  I[MO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTaxX; JejaTh IPE3CHTALNI0
pPE3yNbTATOB BBINOJHEHUS XUMHYECKOr0 JKCIIEpUMEHTa (1abopaTOpHOro ONBITA,
1a00paTOpPHOM pabOTHI IO UCCIEOBAHUIO CBOWCTB BEIIECTB, YUEOHOIO IIPOEKTA);

yMEHUs1 Yy4eOHOro COTpyJHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOU
MO3HABATEJIPHOM M MCCIIEIOBAaTEIbCKOM  AESATENBHOCTH  NPU  pPELICHUU
BO3HUKAIOLIMX NpoOJIeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COrJACOBaHUS
no3uuui (o0cyX1eHus, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOpAUHAIUS
COBMECTHBIX JEHUCTBUM, ONPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJITHEHHOM pabOoThI U APYTHE).

PerynsiTuBHbIe YHMBepcaibHbIe Y4eOHbIe JeiCTBUA:

YMEHUE CaMOCTOSATENbHO ONPEEsATh LEIN JAESITeIbHOCTH, IUIAHHPOBATh,
OCYUIECTBIISITh, KOHTPOJIMPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BbIOMpaTh Hanbosee 3(hPeKTUBHBIE CIOCOOBI PEelIeHUsI YUYEOHBIX U
MO3HABATEIbHBIX 337a4, CAMOCTOSITEIbBHO COCTaBJISATh WIH KOPPEKTHPOBATH
NPEIOKEHHBIM  AJITOPUTM  JIEMCTBUKA IIPU  BBINOJHEHUM 33JaHAM C Y4ETOM
MOJIYYEHHsI HOBBIX 3HAaHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUsX,
OLICHMBAaTh COOTBETCTBUE MOJIYYEHHOIO pE3yJbTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJJIaraeMbl€ B YCIIOBUU 3a/1aHUM.

HPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX PE3yNbTATOB IO OCBOEHUIO 00s3aTEIbHOrO
COJIepKaHMsI, YCTAaHOBJIEHHOTO JaHHOM (QeaepaibHO pabodeil mporpaMMon,
BBIJICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA Hay4yHbI€ 3HAaHUSA, YMEHHUS M CIOCOOBI



TEeUCTBUM, creruduyeckue I TOPEAMETHOM 007acTh  «XHUMUS», BHJIBI
NEATEbHOCTA MO  TOJYYEHUIO HOBOTO  3HaHWS, €ro HHTEPIpETaLNH,
peoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K koHiy oOyuenus B 8 kiacce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHUX IOHATUH: aTOM, MOJIEKYJa,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOJIHAST M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMHYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKasi peakius, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUSA, PEAKIUH 3aMEIICHUs, pPEaKIUu
0o0OMEHa, K30~ U SHJOTEPMUYECKHUE PEaKLIMH, TEIIOBOU 3P (EKT peakimH,
AIpO aToMa, 3JEKTPOHHBIM CIOM aroma, aroMHas oOpOUTalb, pPAaaANYC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS U HEMOJAPHAs KOBAJIEHTHAsl CBS3b,
WOHHAsS CBSI3b, MOH, KaTHOH, aHWOH, PacTBOp, MAaccoBas JI0Js BELIECTBA
(TpoleHTHAs! KOHLIEHTPAIIHs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aHUMOCBS3b OCHOBHBIX XHMHWYECKUX TMOHATHU U
MPUMEHSATH ITU MTOHATUS MPHU OMMCAHUU BEIIECTB U UX NPEBPALLCHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JJIsI COCTaBlieHHs (popMyn
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLIUM;

e OINpENEeNsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKUCIEHMS  3JIEMEHTOB B  OWHApHBIX  COCJUHEHUSIX,
MPUHAJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAWHEHHUM I10
dbopmyiaMm, BUJ XUMHUYECKOW CBSI3M (KOBaJIEHTHAs M HOHHAs) B
HEOPraHUYECKUX COCIMHEHUSX;

e packpeiBaTh cMmbICT Ilepumommueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHHE MEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKHX 3JIEMEHTOB OT MX MOJoXeHus B Ilepuomnueckoi cucreme,
3aKOHOB COXPAaHEHUS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTraJipo;

e OINKCHIBATH W XapakTepuzoBaTh TaOmuuHyro ¢opmy llepuonuueckoit
CUCTEMbl XMMHMYECKHX OJJIEMEHTOB: pa3JINuyaThb TIOHSTUSA «TJIABHAA
noarpynna (A-rpynmna)» u «modoyHasi noarpynmna (b-rpymnma)», Maneie u
OoJIbllINEe TEPHUOJIbl, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HMEIOTCS B
tabmune «lleprmoamyeckas cucremMa XuMHUUYecKux d3mementoB J[. U.
MenzaeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00IIee YUCIO IEKTPOHOB
U pacrpeeeHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XUMUUYECKUE SJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIYy W COCTaBy YYAaCTBYIOIIUX B pPEAKITUU
BEILIECTB, MO TEIIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIHME XHWMHYECKHE CBOWMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPaAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHUS XUMHUYECKUX TIPEBpAICHUN B
Pa3ITUYHBIX YCIOBUSX;

BEIYHCIIATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JOJII0 XHUMHYECKOTO »JJeMeHTa 1o dopmylie
COEJIMHEHH S, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKITUH;

MPUMEHSTh OCHOBHBIC OTEPAIIMU MBICITUTEIIEHON JeATEeIbHOCTH — aHAIIN3
W CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTH3allvio, KiIacCu(uKkaiuio,
BBISIBJICHUE TPUYMHHO-CIICJACTBCHHBIX CBA3€H — I M3yYEHUS CBOWCTB
BEIIECTB M XHWMHYECKHX pEaKIHi, eCTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIOJICHHE, W3MEPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(pealibHbBIN U MBICIICHHBIN );

ClIemoBaTh  TpPaBWIAM  TOJIB30BAHUS  XUMHYECKOW  TMOCYIOH |
na0opaTopHBIM  O0OpYJOBaHMEM, a TaKXkKe IMpaBWiaM OOpalleHus: C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBITIOJHEHUIO
Ta00paTOPHBIX XUMHYECKHUX ONBITOB MO TOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA U KHUCIOPOJAa), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MACCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XMUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C TOMOIIIBI0 UHIUKATOPOB
(;makmyc, heHondTanenH, METUIOPAHK U JPYTuUe).

K koHiry oOyueHnust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHN: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHWOH, NPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHUS, XUMUYECKasi peaKius, XMMUYecKasi CBs3b, TEIUIOBOM 3P deKT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAS JUCCOLMALNSA, PEAKUMU HOHHOIO
oOMeHa, KaTaliu3aTrop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIUTEIb,  BOCCTAHOBHUTENb, OKUCJIEHHE U  BOCCTAaHOBJICHUE,
ajotponusi, aMmpOTEPHOCTh, XUMHUUYECKas CBI3b (KOBAJICHTHAsi, MOHHAS,
METAJUTMYECKasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METalIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMas
koHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSATUA U
MPUMEHSITh 3TH OHATHUS MPU OMKMCAHUY BEIECTB U X MPEBPAILICHUI;
UCIIOIb30BaTh XUMHYECKYI0O CHUMBOJIMKY [IJIi COCTaBJICHUS (HOpMyJ
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLIUM;

OMPENIEeNATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOrO0 COCTaBa, MPUHAUICKHOCTh BEIIECTB K
OMpeNIeIEHHOMY KJIacCy COeAMHEHUU 1o (opMyrnam, BUI XUMHYECKON
CB3U (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMUYECKOU (popMyrie, XapakTep cpeibl B
BOJIHBIX PAacTBOpPAaX HEOPTaHWYECKUX COCAMHEHUH, THUIl KPUCTATIMYECKON
PELIETKN KOHKPETHOI'O BELECTBA;

packpeiBaTh cMbIichn [lepmoamueckoro 3akona JI. WM. MenpgeneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAHHME: ONHUCHIBATh U XapaKTepU30BaTh
tabnuuHyto Gopmy Ilepuoandeckoi CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pasznuyarh IOHATUS «TJaBHasg noarpynna (A-rpynma)» M «modoyHas
noarpynna (b-rpynna)», wmanble u OOJbIIME TEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPbIE MMEIOTCSI B TMEPUOAMYECKON TabnuIie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj Anapa, oOIIee YUCIO DJJIEKTPOHOB U
pacrpeneseHue HMX 10 JJCKTPOHHBIM  CIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M UX COCIUHCHUHN B
npejenax MajiblX NEPUOJIOB U TJIABHBIX MOATPYMI C YUETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUUYECKUE SJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBy Y4YAaCTBYIOIIUX B pEaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHHIO CTENEHEW OKHUCICHUs
XUMHYECKHUX JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIHME M CHEeHU(UUYECKHE XUMHYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKIas OMKUCAHUE
puUMepaMHi MOJICKYJISIPHBIX M MOHHBIX YpPaBHEHUH COOTBETCTBYIOIIHUX
XAMHAYECKUX PEaAKIIUU;

COCTaBJISITb YpPaBHEHUS AJIEKTPOJUTUYECKOW JTUCCOLMAIMU  KHUCIIOT,
LIEJIOYEU U COJIEH, MOJHBIE U COKPALEHHBIE YPABHEHUS PEAKLIUM HOHHOT'O



oOMeHa, ypaBHEHHUS pEaKIuid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3U MEK/y BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIINA;
IIPOTHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH IIPOTCKAaHUS XHMHYECCKHX IIPEBpAICHUN B Pa3IdYHBIX
YCIIOBUSX;

BBIYHCIIATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO W  MOJIIPHYIO MAacChl
BCII[ECTB, MAaCCOBYIO JOJII0 XHWMHYECKOTO J3JIEeMEHTa 10 (dopmylie
COCIMHEHHUSI, MaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKITUH;

coOmoaTh  MpaBuUjia  TOJb30BaHUS XUMHYECKOW  TMOCYIOW U
na0opaTopHBIM  OOOpYJIOBAaHMEM, a Takxke IpaBuia oOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO H COOUPAHHIO
ra3o000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTro rasa);

MPOBOJIMTh  PEaKIUH,  TOJATBEP)KIAIOIINE  KAYCCTBCHHBIM  COCTaB
Pa3TUYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OPOMHUI-,
uoaua-, kKapoonat-, docdar-, cwiMkar-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHUSI Y HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIIECTB;

MIPUMCHSITh OCHOBHBIE OICpAllMM MBICITUTEIBHON JACATCIbHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, O000O0IIeHHE, CHUCTeMaTHU3allui0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JJIT M3Y4YCHUS CBOWCTB BEIICCTB U
XUMHYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHUS —
HaOJIOICHUE, W3MEPEHUEe, MOJCIHPOBAHUE, SKCICPUMEHT (peaabHBIA |
MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosaunuyectBo yacos
Ne HanmeHoBaHMe pa3je/ioB U JIeKTPOHHBIE (LM(pPOBbIE)
KonTtposabHbie IpakTHyeckue
n/n TeM IPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pasnea 1. IlepBoHayanbHbIe XMMHYECKHE TOHATHSA
Xumusi — BakHasi 001acTh

L1 €CTEeCTBO3HAHUS U 5 1 ) bubmuorexa [JOK

' MPaKTHYCCKOM IeITEbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BEKa

12 BemtecTBa 1 XUMHUYECKHUE 15 1 Bubnuoreka [JOK

' peaKIuu https://m.edso00.ru/7f41837c

Hroro no pazaeny 20

Pasnen 2. BaxkHelilue npeacTaBUTeIH HEOPraHMYECKHUX BeleCTB
21 Boznyx. Kucnopon. Ilonsarue 6 bubmuoreka [IOK

' 00 oKcHIax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 2 1 Bubnmuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsr. [lonsitue 06 5 0 1 Bubnuoreka [JOK

' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 | 1 bubmmoreka [JOK

' HEOPraHMYECKUX COEAMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazaeny 30

Pa3zpnen 3. llepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumuieckux 3JjemenToB JI. M. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBHUTEIbHBIE pe€aKuuu



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

[Tepuoanueckuii 3aK0OH 1
[Tepuonnueckas cucrema

Bubnuoreka [JOK

31 XMMHYECKHX 31eMeHToB J]. 1. ! https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aroma
https://m.edso0.ru/7f41837¢
BOCCTAaHOBHUTEIBHBIC PEAKITUI
Hroro no pazaeny 15 bromorexa LIOK
https://m.edso0.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KITIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Konrtpoabnbie | IlpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pa3znen 1. BemecTBO M XUMHYECKHE PeaAKIIHU
L1 [ToBTOpEHUE U yriyOaeHHe 3HAHUHA 5 0 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeloB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaKIuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs] JUCCOLUALIMSL. 2 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pasnea 2. HemeTa/lsibl M HX COCAMHEHUS
21 OOmast xapaKTepUCTHKa XUMHYECKHX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OOmast xapaKTepUCTHKa XUMHYECKHX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [JOK
' PYHIRL P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1ast xapaKTepUCTHKa XUMHYECKHX
2.3 snemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [JOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1ast xapaKTepUCTHKa XUMHYECKHX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 bubmmorexa [JOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEeMHUU U UX COCTUHEHUS
Hroro no pazaeny 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

Pa3gen 3. Merajliibl 1 UX cCOeIMHEHUSA

. bubmuorexa [JOK
3.1 Obmue cBoHCTBa METATIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxxnelie MeTaibl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus U oKpyxkammas cpeia
41 B 3 bubmuorexa [JOK
. €IIeCTBa U MaTepUabl B )KU3HU YETIOBEKA https://m.edsoo.ru/7f412636
Hroro no pazneny 3
p 3 bubmuorexa [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINIAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoabubie | IlpakTHyeckne
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl

| [Ipeamer xumuu. Posib XuMuu B KU3HU | Bubnuoreka [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
[TonsiTHE O METOAX TTO3HAHMSI B

2 xumuu. CtapToBas IpoBEpOUHAs 1 bubmorexa [JOK

- 1P POBEp https://m.edsoo.ru/ff0d227e
pabora
ITpaktuyeckas padora Ne 1 «IIpaBumna

3 paloThI B 1aOOPAaTOPUH U PUEMBI | | bubmuoreka [IOK
oOpaiieHust ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM)

4 Yucteie BemecTBa U cMecH. CriocoObl | bubmuorexa [JOK
pa3aciieHus: cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorexa [JOK

8 N PHNEP https://m.edsoo.ru/ff0d28c8
OUYMCTKHU NTOBAPEHHOM COJIH)»
Bubnuoreka [JOK
6 A 1
TOMBI H MOJCKYIIBL https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE IJIEMEHTBI. 3HAKU | bubmuorexa [JOK
(CUMBOJIBI) XUMHUUYECKHX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTbie U cOKHBIE BELIECTBA 1 bubmorexa LOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BCIIICCTB.

Bubnuoreka [JOK
10 X eckas (o a. BaienTHOC
HIMHE A poptyn HHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX DJIEMEHTOB
1 OTtHocuTeNbHAs aTOMHAsi Macca. bubmmoreka [JOK
OTtHocuTenbHasE MOJIEKYJIIpHAsl Macca https://m.edsoo0.ru/ff0d323c
12 MaccoBast 1015 XUMHYECKOr0 Bbubnuoreka [JOK
3JIEMEHTA B COEIMHECHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecrra. Moib. Bubnuoreka [JOK
MouspHas macca https://m.edso0.ru/ff0d5230
14 du3nyecKrue 1 XUMUYECKUE SBICHUS. bubmuorexa [JOK
XuUMHUECKast peaKLust https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky 1 ycaoBUs NPOTEKaHUS bu6mmoreka [IOK
XUMHYECKUX PEaKIUn https://m.edsoo.ru/ffod3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo0.ru/ff0d3b88
BrrurcneHus: KOJIM4ecTBa, MacChl
17 BEIECTBA M0 YPAaBHEHUSM XUMHUCCKUX bubmmorexa [JOK
» N P https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukarus XHMHYECKUX PeaKIIHii
18 (coenuHeHus, pa3ioKeHUs bubmorexa LOK
A > P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O0o0ImeHne u bubmorexa LOK
t AT Hvl https://m.edso0.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAHHHA
20 KonrtponsHas padora Nel o reme bu6numoreka [IOK
«BellecTBa U XUMUYECKHE PEAKLII https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Cocras bubmmoreka [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kuciopoa — sneMeHT u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKUE CBOMCTBA

22 KHCJIOpOJIa (peaKuu OKUCIECHUS bubmmorexa [JOK
poxa {peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitue 06 okcumax
CriocoOslI moryueHust KUCIopo/a B
23 1abopaTopuu U MPOMBIIIICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHue kucnopoaa
TennoBoit 3¢ pexT XuMuIecKoi
24 peaKkiuu, OHSITHE O Bubnuoreka [JOK
TEPMOXMMHUYECKOM YPABHEHUH, 3K30- U https://m.edso0.ru/ff0d4790
SHIOTEPMUUYECKUX PEAKITUIX
TormnmuBo (HedTh, Yroiab U METaH).
25 3ar HBHCEEI/IC(II;OB yia CII0COOBI Z:ro bubmmorexa [JOK
P AR, https://m.edsoo.ru/ffod4c4a
MPEeIOTBPAICHUS
[TpakTudeckas padota Ne 3 mo Teme
26 «1?IOJI YEHUE 1/112061/1 aHHE KUCII0poJia bubmmorexa LIOK
y P poad, https:/m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOHCTBY
7 Bonopon — anemeHT u npocroe bu6numoreka [IOK
BelecTBo. HaxoxeHue B npupose https://m.edsoo.ru/ff0d4ddo
73 du3nyecKkrue 1 XUMUUYECKHUEe CBOMCTBA bubmuorexa [JOK
Bozopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbubnuoreka [JOK
29 IT
OFITHE © KHCIOTAx 1 CoMX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moTy4eHus BOAOPO/ia B bubmmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
31 [Tpaktuyeckas padora Ne 4 o reme bu6nuoreka [IOK

«[lomyuenue u cobnpanue Bo10po/ia,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
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W3y4YECHUE €r0 CBOMCTB)

MossipHblii 00BEM Ta30B. 3aKOH

Bubnuoreka [JOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMUECTBA
33 BEIIECTBA ras3a Io €ro U3BeCTHOM bubmorexa [IOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncienus 00bEMO0B ra3oB 110
34 ABHEHMIO PEaKIMU Ha OCHOBE 3aKOHA bubmorexa HOK
P " pear . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B
35 du3nyecKre 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TonsTHe 00 bubmuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacelmeHab1e
37 u HeHacmpeHHHI:: acTBOpBIL. MaccoBas bubmorexa [IOK
o P PPl https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B PaCTBOPE
[TpakTuyeckas padora Ne 5 o reme
18 «IIpurorosnenue pacTBOpOB € bu6numoreka [IOK
ONpeACIIEHHON MacCOBOM AOJIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»
39 KonrtponsHas padora Ne2 o reme bu6numoreka [IOK
«Kucnopoa. Bogopon. Bona» https://m.edso0.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCu(pUKaIus, Bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XUMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHoBaHWusI: COCTaB, Ki1accudukarms, Bubnuoreka [JOK



https://m.edsoo.ru/ff0d542e
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 ITosyyeHne u XUMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukaus, Bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITosnyyeHne u XUMHUYECKUE CBOMCTBA bubnumoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIATypa,
46 cnocoéLII) oI q)eHH;I XI/IMI/IIIZEKI/IC bubmorexa [IOK
. Y ’ https://m.eds00.ru/00ad9474
CBOWCTBa
ITpaktuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTANIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.eds00.ru/00ad9b7c
COEUHEHUIN
43 ['eneTnueckas CBsI3b MEXKIY KJIacCaMH bubmmoreka [JOK
HEOPraHUYECKUX COEAMHEHUI https://m.edsoo.ru/00ad9as0
Bubnuoreka [JOK
49 O0o01IeHre U cucTeMaTru3anus 3SHAaHUH
B a https://m.edsoo.ru/00ad9ch2
KonTponbHas padora Ne3 o teme
50 "OCHEBHBIC anccm HEOPraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9%e1a
COEIMHEHU I
[TepBbie MOMBITKH KIACCUPUKAITUN
51 XUMHYECKUX 3JIEMEHTOB. [loHsATHE O bubmorexa LOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
[Tepuoanueckuii 3aK0OH 1
Bubnuoreka [JOK
52 [Mepuoanyeckas cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00adas2c
snemeHTOB J[. 1. MenaeneeBa
53 [Tepuoapl, rpyIIbl, TOATPYIIIIBI bubmmoreka [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

https://m.edsoo.ru/00adas2c¢c

Crpoenue atomoB. CocTaB aTOMHBIX

Bubnuoreka [JOK

54
saaep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHue 3MeKTPOHHBIX 000JI0YeK
. bubmuorexa [JOK
55 aTOMOB 3JIeMeHTOB [lepuoanueckon
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenpaeneeBa
XapakTepucTuka XMMUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJ0KEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. W. https://m.edsoo.ru/00ada824
MeneneeBa
3nauenue [leproauueckoro 3akoHa ajus
57 pa3BUTHs HayKu U npaktuku. 1. U. bubnuoreka [IOK
MeHnneneeB — y4€HBIN, M1€1aror U https://m.edsoo.ru/00ada96e
rpaXKJaHUH
Bubnuoreka [JOK
58 BIIP
https://m.edsoo.ru/ff0d61c6
DNEeKTPOOTPULIATETLHOCTH ATOMOB
Bubnuoreka [JOK
59 XUMUYECKUX DIIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas npoepouHas paboTa
60 HonHas xumuieckasi CB3b bubmorexa [IOK
https://m.edsoo.ru/00adac34
61 KoBaneHTHas nonsipHas XUMHUYECKas bu6numoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab8
& KoBaneHTHas HenossipHasi XUMHYECKas bu6numoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab9
Bubnuoreka [JOK
63 CremneHnb OKHCIe
TEHEHD ORI https://m.edsoo.ru/00adae28
64 OKHUCIUTETLHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

https://m.edso0.ru/00adb076

peaxiuu
bubmmoreka [JOK
65 OKHCIIUTENN U BOCCTAHOBUTEIHN 1 https:/m.e dsoil.ru 100adb076
66 KonrtponsHas padora Ne4 o reme 1 bubmumoreka [IOK
«CTtpoeHne atoMa. XUMHUECKasi CBA3b https://m.edso0.ru/00adb486
67 PesepBHeIit ypok. O600mIeHNE 1 | bubmmoreka [JOK
cUcTeMaTU3alurs 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0o0mmenue u 1 bubmuoreka [IOK
cUucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

9 KITIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoabubie | IlpakTHyeckne
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Ilepnonnueckuil 3aKOH.
| [lepuoanueckas cucrema | Bubnuoreka [JOK
XUMHUYECKUX 3jieMeHTOoB J[. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUHU
2 CBOMCTB XMMHYECKHUX AJIEMEHTOB 1 bubmmorexa [JOK
N https://m.eds00.ru/00adb6b6
MEPBbIX TPEX MEPUOIOB
3 Knaccugukamus 1 HOMEHKIATypa | bu6nuoreka [IOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMuueckoi CBSI3U U THTIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edso0.ru/00adbac6
KonrtponsHas padora Nel o reme
5 «[loBTOpEeHue u yriayOiieHue 3HaHuiH 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiacca»
6 Knaccudukarnus XuMHIecKux | Bubnuoreka [JOK
peaKuuii Mo pa3aIu4YHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsATHE O CKOPOCTH XUMUYECKON
7 eaK ITo € 0 roMore 1 bubmmorexa [JOK
uu. [loHATHE O TOMOT€HHBIX U
peaKtt https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonsiTHE 0 XUMUYECKOM PABHOBECHUHU.
Bubnuoreka [JOK
8 @akTOopsl, BIUAIOIINE HA CKOPOCTh 1

XUMHUYECKOU PCaKIuU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c¢



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOTI'0 PaBHOBCCUSA

OKHCINTEIbHO-BOCCTAHOBUTEIIbHEIC

Bubnuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus d1EKTPOIIUTUIECKOU
10 nccounanuu. CUIbHBIE U Cl1a0ble Bubmiorexa ITOK
A HHATIH https://m.edsoo.ru/00adcd68
ANEKTPOIUTHI
11 HMonunle ypaBHEHUS PEAKIINIA Bubmiorexa ITOK
yp peakl https://m.edsoo.ru/00add448
XMMHUYECKUE CBOUCTBA KUCIOT U
12 OCHOBAaHUH B CBETE IIPEACTABIECHUN Bubmiorexa ITOK
pvn https://m.edsoo.ru/00add5d8
00 PIEKTPOTUTUIECKON AUCCOIUAITIT
XMMHWYECKHE CBOMCTBA COJIEN B CBETE
13 pPEeNCTABICHUN 00 bubnnorexa LIOK
bedt " https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON AUCCOLUALINHI
14 ITonsrue o runpoanuse cojieu bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 OO6001IeHNE U CUCTEMAaTH3aITUs bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pertrenme SKCIIEpUMEHTAITBHBIX Bubmiorexa ITOK
p https://m.edsoo.ru/00addbfa
3a7a9»
KonrtponsHas padora Ne2 o reme
17 «DNEKTPOIUTHIECKAS TUCCOIIUAIIUA Bubmiorexa ITOK
p A HHATI. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKLIUH B PAaCTBOPAX»
O011as XapaKkTepUCTUKA TAJIOTEHOB.
18 XI/IMI/I‘ICCKI;IC CBIz)ﬁCTBa Ha IpuMepe Bubmiorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 XinopoBogopoa. ColisiHast KUCIIOTa, bubmmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKHUE CBOMCTBA, MIOJIyUYEHHUE,
IIPUMEHEHHUE

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

[TpakTuyeckas padora Ne 2 o reme

Bubnuoreka [JOK

20 «IlomydeHne COJITHOM KUCIIOTHI,
g N https://m.edso00.ru/00ade348
u3ydeHue e€ CBONUCTB
Brrurcnenus mo ypaBHEHHSIM
21 XUMHUYECKUX PEAKLU, €CIIA OJUH U3 bubmmorexa [JOK
PeAlti, A https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
” OO0mas xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJNOTPOITHBIE MOJU(PHUKALINN CEPBL.
” HaxoxnaeHue cepbl u €€ coeIMHEHUN bu6numoreka [IOK
B Npupoje. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoopo/1, CTpOEHHUE, bubmmoreka [JOK
(busznyuecKrue U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTAa,
25 ¢u3nvecKkrne 1 XUMHYECKHE CBOMCTBA bubmorexa [JOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XUMHUYECKUE PEAKLIUH, JICKALLKE B
OCHOBE IPOMBIIIIIEHHOT'O CII0co0a
%6 IIOJIy4E€HHUSI CEPHON KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollel Cpebl COEAUHEHUSIMU
cepsl
7 Brraucienue MaccoBoit 1071 BeIXOa bubmuorexa [JOK
MPOAYKTa PEAKLUU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK



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

VA-rpynmnsl. A30T, pacipocTpaHEHHE
B IIpupoje, Gpu3ndeckue u
XUMUYECKHUE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMUak, ero (puzndeckue u

Bubnuoreka [JOK

29 €CKHE CBOMCTBA, MOJYyUYCHUE
RUMIRCCHIL CROMCTES, HofyReite 8 https://m.edsoo.ru/00adf004
MIPUMEHCHHE
[Tpaktuyeckas padora Ne 3 o reme

30 «ITonmyyeHne aMmmMuaKka, U3y4eHUe ero bubmorexa [IOK

Y 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KHCTOoTa, e€ PU3nIecKue u Bubnuoreka [JOK
XHMHUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHue HUTPATOB U COJIEH
aAMMOHHSI B KQUeCTBE MUHEPATLHBIX

32 oOpeHuii. XUMHYECKOE bubmorexa LOK
YHOOP ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpe/Ibl
COCIMHEHUSMU a30Ta
®ocdop. Oxeua gochopa (V) u

33 (bocf))o pHaH KI/IfJI(}))Ta (b(bplzsn(qe)cxne u bubmmorexa LIOK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTYYCHHE
Hcnonb3oBanue pochaTo B

34 Ka4eCcTBE MUHEPAIbHBIX YAOOPCHUH. bu6mumoreka [IOK
3arpsi3HeHHE IPUPOIHON Cpebl https://m.edso00.ru/00adfc20
docharamu
VYraepon, pacnpocTpaHeHUE B

35 pu I()) e EI/ISHI:ICCKI:I)/IC U XUMHUYECKHUE bubmorexa [JOK

PPOAE. https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxcuppl yraepoaa, ux Gpuandeckue u bubmmoreka [JOK

XUMHWYECKUE CBOUCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKosorndyeckue npooIeMsl,
cBsi3aHHbIE ¢ okcuaoM yraepoza (1V)

37 VYronpHas KucioTa u e€ co bubmmorexa [JOK
rojJbHas KUCIIOTa U JIH
https://m.edso0.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o reme

18 "IlosrydyeHne yriaekucnoro rasa. bubmuoreka [IOK
KavecTBenHas peakius Ha KapOoHaT- https://m.eds00.ru/00ae027e
noH"

[TepBoHayanbHBIE TOHATHS 00
39 OpPraHUYECKHX BEISCTBaX KakK O bubmorexa [IOK
P = https://m.edso0.ru/00ae054e
COCIMHEHUSIX yIiiepoaa
40 Kpemnuii u ero coequHeHUS bubmorexa [IOK
P s https://m.edso0.ru/00ae080a
ITpaktuyeckas padora Ne 5. Pemenue

A1 AKCIIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«Baxneinine HeMeTaJlJIbl U UX https://m.edsoo.ru/00ae0bf2
COCMHEHHUS
KonTponbHas padora Ne3 o teme

. bubmuorexa [JOK
42 «Baxneinine HeMeTaJlJIbl U UX
https://m.eds00.ru/00ae0e18
COCMHEHHUS
OO01mas XxapakTeprucTHKa XUMUYECKUX
3JIEMEHTOB — METaJIJIOB.

43 MeTtanudueckas CBI3b U Bubnuoreka [JOK
METAJJINYECKasi KPUCTAJIINIECKAst https://m.edsoo.ru/00ae103e
pemérka. PU3nyecKre CBOKMCTBA
METaJJIOB
XHUMHUYECKHE CBOMCTBA METAJLJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaIpSHKEHUN METaJUIOB

https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OOm1re crnocoObl MOTy4YeHUs
MetauoB. CriiaBel. BeruucineHus no

45 aBHEHUSIM XUMHUYECKUX PEaKIHUI bubnnorexa LIOK
yp PCAKIIHH, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
npuMecu
46 ITonsaTue o KOpPO3UU METAILIOB bubnnorexa LIOK
PP https://m.edso0.ru/00ael1278
Bbubnuoreka [JOK
47
Ienoumpie MeTanb https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
Kajaus https://m.edsoo.ru/00ae14b2
49 [IlenouHo3emMenbpHbIC METAIIIBI — bubmuorexa [JOK
KaJIbIIUU U MarHum https://m.edsoo.ru/00ael5e8
50 Baxxuei1me coequHEHUS KaJIbIUI bubmorexa LOK
a H https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATH3ALIUS
3HAaHUU
5 JKEcTkoCTh BOJBI M CLIOCOOBI €€ Bubnuoreka [JOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[TpakTuyeckas padora Ne 6 o reme
53 "XKEcTKOCTL BOABI U METOBI €€ bubnnorexa LIOK
" 8 8 https://m.edso00.ru/00aelae8
yCTpaHEeHUs
Bubnuoreka [JOK
54 Airo 7|
MHHIH https://m.edsoo.ru/00aelc64
55 AmM(poTepHbIE CBOMCTBA OKCHJIA U bu6numoreka [IOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bub6 OK
56 Kenezo nommoreka L

https://m.edsoo.ru/00ae1d86
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OKCI/I,Z[BI, THAPOKCUABI U COJIM KCIIC3a

Bubnuoreka [JOK

>7 (1) m xxeneza (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cucTeMaTH3ans
3HAHUH
ITpaktuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«BaxHenmume MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCJIMHEHUS»
Boluucnenus mo ypaBHeHUSIM
XUMUYECKUX PEaKIUid, €CIU OJIUH U3
60 peareHTOB JaH B U30bITKE WU bubnumoreka [IOK
COJCPKUT IpUMeCH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JI0JIM BBIXOJIa MTPOJIyKTa
peakuuu
61 O06o001IeHre U cuCTeMaTH3aIns
3HAHUH
& BemectBa u maTepuansl B Bubnuoreka [JOK
MMOBCEAHEBHOM KU3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
63 PezepBHblit ypok. O0o0menue u bu6numoreka [IOK
cUucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00adb33c
64 PezepBHblit ypok. O0o0menue u bu6mumoreka [IOK
cUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
Bbubnuoreka [JOK
65 Hrorosas konTpomLHAs padoTa https://m.eds00.ru/00ad9ch2
66 XHWMHUECKOE 3arpsi3HEHNE bu6numoreka [IOK
OKpY>Karolleu cpeabl https://m.edso0.ru/00ae4270
67 Ponp xumuu B perieHnn bu6nuoreka [IOK

HKOJIOTHYECKUX MPOoOIeM

https://m.edso0.ru/00ae4270
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