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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pazoBaTeIbHOM MPOTPaMMbl OCHOBHOTO OO0IIIEro o0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe ¢enepalbHON paboueld MPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHusl y4eOHOro npeamMera « XuMus»
B 00pa3oBaTenbHbIX opranu3aiusax Poccuiickoit @enepanuu.

[Iporpamma Mo XWMUW Ha€T MPEACTaBICHUE O IENsAX, OO0IIeil cTpareruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUS OOYyYAIOMUXCA CPEACTBAMHU Y4eOHOTO
npeaMerTa, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
peaycCMaTpUBAET PACHPEACICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
pazgenaM M TeMaM MPOrpaMMbl MO XWUMHUHU, ONPEACISAECT KOJIUYECTBEHHBIC W
KaueCTBEHHBIC XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS] XHUMHUU C YYETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOy4YaromIuxcsi, ONpeACsIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTelIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3ydYeHUs MpeAMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XUMHH CIYXHUT OCHOBOW [JIi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poiib UrpatoT (GopMUPYEMbIE XUMHEH TPEACTABICHUS O B3aMMOIPEBPANICHUSX
SHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3alid  BO3MOXXHOCTEH /IS CaMOpPa3BUTHUS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 0011 1 (YHKIIMOHAIIBHOW TPaMOTHOCTH

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HX CAMOCTOSTEIbHOW  y4eOHOW  JesTEIBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KaK B
MMOBCEAHEBHOM JKU3HU, TaK U B MPO(ECCUOHATBHON IS TEIHHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIUICHUS, 3aKIaJblBaeT OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUM €CTECTBEHHO--HAYYHOW IPaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
oOpa3zoBaHue 00y4arOIIUXCS.

JlanHble HampaBieHUs B OOYYEHMHM XHMHHM OOECNEeYMBAIOTCS CHEIU(pUKON
COJepKaHMsl  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  MEIaroruuyecKu
aJanTUPOBAHHBIM OTpa)keHHWEM 0a30BOM HAYKM XMMHUH Ha ONPENEICHHOM JTare e¢
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 0011Iero 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYaIOUIUMUCS CUCTEMBI TMEPBOHAYAJIBHBIX TMOHSITUH XUMHH, OCHOB
HEOPraHMYeCKOM XUMHH W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHITUN
OpraHUYeCKOM XUMUHU.

CrpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUU C(HOpPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxoja K e¢ u3yueHuto. CopepkaHue CKIIJIbIBAETCS U3 CUCTEMBI
MOHATUN O XMMHUYECKOM DJIEMEHTE U BEILIECTBE M CUCTEMBI MOHATHI O XUMHYECKON
peakiuu. OO0e O5TU CHUCTEMBI CTPYKTYPHO OpraHWU30BaHbI 110 TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHHI HAa OCHOBE TEOPETHUECKHUX MPEJCTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYCHUSI KaK OCHOBBI BCET'O0 €CTECCTBO3HAHUS;

— Ilepunonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TMpeAcTaBieHUl 00 AIIEKTPOIUTHYECKOW IHCCOIMAIMKM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JPYromMy, BBINONHAS (GYHKIUH OOBACHEHHS W MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOJYyYECHHS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMHAYECKON COCTABISAIOIICH HAYyYHOU KapTUHBI MUpPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJbI, IEHHOCTHOIO OTHOUIEHHWS K HAayYHOMY 3HAaHUIO H
MeToJaM TMO3HaHUS B Hayke. M3yueHuWe XUMUU NPOUCXOAUT C MPHUBICYEHUEM
3HAHMA W3 paHee HM3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyXKaromuii Mup,
«buonorus. 5-7 knacce» u «duznka. 7 KIacey.

[Ipy wW3yueHWHM XUMHUM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWUKH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOrO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOTO mMpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKUX IOJI0KEHUH,
JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKkTepa, A3blka HayKH, B



OpuoOOIIEHUH K HAyYHBIM METOJaM TIO3HAHUS TMPU HW3YYCHHH BEIIECTB H
XUMHAYECKUX peakuuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIBHBIX YMEHHUHN H
UX TIPUMEHEHWU B Yy4eOHO-TO3HABATEIBHOH M y4eOHO-HCCIEA0BATEIHCKOM
AESITENPHOCTH, OCBOCHHMM TIPaBUJ O€30MacHOro OOpaiieHus ¢ BEIIeCTBAMU B
MOBCEITHEBHOM JKU3HMU.

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

— (¢opMupOBaHHE WHTEIUICKTYaJbHO pA3BUTON JHMYHOCTH, TOTOBOW K
camM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HHU;

— HampaBlIEHHOCTh OOydYeHHs Ha CHCTEMaTHYeCKoe MpUOOIICHHE
O0yJarommMXxcs K CaMOCTOSITEIPHON IT03HABATEIHLHON JESATEIBHOCTH, HAyYHBIM
METOoZaM TIO3HAaHUA, (POPMHUPYIOIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHne yCclIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YyUarOIIMMUCS
OIbITa Pa3HOOOpPA3HOW JEATEeTHbHOCTH, TMO3HAHUS W CAMOIO3HAHWS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTEHIIMI), WMEIONIUX YHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIHHOCTH;

— (dopmupoBanue oOmmEH (QYHKIIMOHAIBHOW H  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIECHUBATH SIBJIICHUS
OKpPYXAaIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE MPU H3YyUYEHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU Mpo0JeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM J1€ATETbHOCTH;

— ¢opMupoBaHue y OOy4YalOImMUXCA TyMaHUCTHUYECKUX OTHOIICHUMH,
NOHMMAHHUS [EHHOCTH XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKHM HSKOJOTUYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY W TPYAOBOM JACSATEIBHOCTH B IIENSIX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIICH MPUPOTHOMN CPEIIbI;

— pa3BUTHE MOTHBALIMM K OOYYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO H
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS OOIIECUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(WiIsl U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHHUS.

OOmiee 4uCIO YacoB, OTBEACHHBIX JUIS H3YYEHHS XHUMHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B Hezelmo), B 9 kimacce — 68 yacos (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. Du3nueckue CBOWCTBA BEIMIECTB. ArpEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe O MeTOax Mo3HaHMWS B XMMHUU. UMCThIE BEHIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE JJIeMEHThl. CHUMBOJIBI XHMHUYECKUX
31eMeHTOB. [IpoCcThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunueckas Qopmyna. BajleHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHHUI[ BemecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

du3nYecKue U XUMUUYECKHE SBJICHUS. XUMHUECKas peakius U e¢ MPU3HaKH.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUUYeckue ypaBHeHus. Kiaccuduxarus
XUMHYECKUX PEaKIi (COeAMHEHMS, PAa3JIOKEHUS, 3aMEILIEHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npueMamMu oOpamieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3yUYE€HHUE U OIHMCAHHE
bU3MYECKUX CBOMCTB OO0Opa3lloOB HEOPraHWYECKHX BEIIECTB, HAOIOJCHUE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peakuui (pas3iioKEeHHE caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIAPOKCHIIA
menu (II) mpu HarpeBaHuu, B3auMoAeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3eieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMS, XpoMaTorpadusi, TPOBEICHNE OYUCTKU MOBAPEHHOM
coimv, HaOJIOJEHWE W  ONUCAaHHWE  Pe3yJIbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MACChl, CO3JAaHUE MOJENIEH MOJIEKYII
(1IrapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKNX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopon — 3JeMEHT U MpOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTBa (peakuuu ropenusi). Okcunbl. [Ipumenenue kucnopoaa. CriocoObl



MOJIyYeHUs KHUCIOpoJa B Jlabopatopud ©  TIpombilieHHOCTH. Kpyrosopot
KHCJIopoa B ipupojie. O30H — aIoTponHas MOJIU(PUKAIIIS KUCIOPOa.

TeroBolt >P(GeKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pPEaKUUU. TOIUIMBO: yrojdb M METaH. 3arpsA3HCHHE
BO3/1yXa, YCWJICHHE TapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOs.

Bogopon — »memeHT M mpoctroe BemecTBO. Haxoxaenue Bomopona B
npupojsie, (Quznueckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

MonsipHbiii 005EM ra30B. PacueThl Mo XUMUYECKUM YPaBHEHUSIM.

Odusznyeckue CBOWMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpSL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis1 BEIlIECTBAa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranmdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  cosieoOpasyroiue  (OCHOBHBIE, KHUCIOTHBIE, aMQpOTEpHBIE) U
HecosneoOpasyrmue. Homenknatypa oxcuaoB. Dusnyueckue u XUMHYECKHE
CBOMCTBA OKCUJIOB. [loyuenue okcuaos.

OcHoBanusi. Knaccudukanuss OCHOBaHMH: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknaTypa ocHoBaHuil. PU3MYECKHE U XMMHUYECKHE CBOWMCTBA
ocHoBaHui. [losrydeHne OCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnor. @usndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctn meramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

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

I'eneTnyeckas cBA3b MEXKIY KJIacCaMH HEOPTraHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPENECICHUE COACPkKAHUS KUCIOPOAA B BO3yXE, NOIYUYCHHE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJaa, HaOIo/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C 0Opa3llaMHd OKCHJIOB U
OMMCaHWE HUX CBOWCTB, MOJydeHUE, COOUpaHUE, pPAcClO3HABAaHUE W H3yUYCHHE
CBOWCTB BOAOpoJia (TopeHue), B3aumozeicTBue Bojoposaa ¢ okcuaoMm meau (II)
(BO3MOXKHO HCIIOJIP30BAaHUE BUCOMATEPHAJIOB), HAOMIOACHUE OOPA3I[OB BEIICCTB
KOJIM4YecTBOM 1 MOJIb, HCCIIEIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBJIEHHWE PACTBOPOB C OMNPEIEICHHOU
MacCOBOM J0Jiell pacTBOPEHHOI'O BEIIECTBA, B3aMMOJICUCTBUE BOJBI C METalaMu
(HaTpuem M KajblueM) (BO3MOYKHO HCIOJb30BAaHUE BHUACOMATEPHUAIIOB),



UCClieJOBaHUE O00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOYEH,
u3ydeHue B3amMmojnericTBus okcuaa Mmead (1) ¢ pacTBopoM CepHOM KHCIOTHI,
KUCJIOT C MeETAJUIaMH, pPEaKkUuid HEUTpalu3aluy, IOJYYEHUE HEepPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METa/ljla APYTMM M3 pacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/a4 10 Teme «BaxkHelmmne Kiacchl HEOPTraHUYECKUX
COCIMHECHUI.

IHepuoanuecknit 3axkoH u Ilepumoauyeckass cucreMa XHUMHYECKHUX
ieMenToB JI. W. MengeneeBa. CtpoeHne aroMoB. XHMHYECKas CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTE/IbHBIE PEaKIIUU

[lepBble TOMBITKK KiIacCU(PUKAIMM XUMHYECKUX dJeMeHTOB. [loHsTHe o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U IEJIOYHO3EMEIIbHbIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasl ciCTEMa XMMUYECKUX JIEMEHTOB /1.
N.  MenneneeBa.  KoporkonepuogHass W JUIMHHONEPUOJHAs dbopmbl
[Tepunonnueckoit cucrembl xumuueckux diemMeHToB . . Menaeneesa. [leproasl
u rpynmbl. OU3NYECKUil CMBICT TMOPSAKOBOrO HOMEpPA, HOMEPOB INEepuoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0Yek atoMoB TepBbiX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremsl JI. WM. MenpaeneeBa. XapakTepUCTUKAa XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxeHuro B [lepuonnueckoit cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajJhyca aTOMOB XWMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAINIMYECKUX CBOMCTB 10 TPYIIaM U EPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [leprnoan4ecKkoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB I pa3BUTUA Hayku U npakTtukd. J[. M. MenaeneeB — ydeHBIM u
rpaXkJaHUH.

Xumunueckass cBs3b. KoBasieHTHas (MOJsipHAs M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKUX 3J1€MEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIHUU.
[Iporiecchl oOkucaeHus: U BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BENIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHIA LMHKA C PACTBOPAaMHM KHUCJIOT M UIEJI0YEH, IMPOBEJCHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS).

Mexcnpeomemunle cea3u



Peanuzanus MexXnpeIMETHBIX CBs3€M MpU HM3ydYeHUM XUMUU B 8 Kjacce
OCYIIECTBIISIETCS 4Ye€pe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JIJIsl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO61ue ecTecTBEHHO--HAyUHbIE MOHATUSI: Hay4YHBIM (akT, TUIOTE3a, TeOpHs,
3aKOH, aHaJu3, CHUHTE3, Kilaccu(ukamus, TMNePUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepus, aToMm, OHJEKTPOH, MOPOTOH, HEUTPOH, HWOH, HYKIU],
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, IJEKTPUUYECKUI 3apsijl, BEIIECTBO, TENO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, (PU3WYECKHUE BEIUYMHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COJHIIE.

buonorus: hotocunTes, npixanue, 6uocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MHUHEpabl, TOpPHbIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYeCKAsi peaKkuusi

[Tepuonnueckuii 3akoH. [lepuoauueckasl cucteMa XMMUYECKUX 3JIeMEHTOB /I,
N. MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMUYECKUX JJEMEHTOB MEPBBIX TPEX TMEPUOJOB, KalMs, KajdblUusd M HX
COEMHEHUI B COOTBETCTBUM C TIOJIOKEHHEM »3ieMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAJUNIMUYECKUX
PEUIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUYECKON PELIETKU U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUECKHE
CBOMCTBAa BEILECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPraHUYECKHUX BEILIECTB.

Knaccudukaims XuMU4ecKUX peakinii Mo pa3IudHbIM MpU3HaKaM (110 YUCIy
M COCTaBy Yy4YaCTBYIOIIMX B pEAKIMU BEIIECTB, MO TEIIoBOMY 3(ddekTy, 1o
W3MECHEHHUIO CTETICHEW OKMCIICHUS XMMHYECKUX SJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U HAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMHUUYECKHE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. [loHsiTHe 00 0OOpaTHUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karammse. [loHsTue 0 xumnueckoM paBHoBecuu. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU U IOJ0KEHUE XUMHUUYECKOIO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBICHUE YPABHEHUN



OKHCJIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUM C  HCIOJIB30BAHHUEM  METOJA
AIIEKTPOHHOTO OasnaHca.

Teopust JIEKTPOIUTHUECKON JUCCOUMALNN. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BUIAMH
xumuyeckoi cBsizu. Crenenp aucconuanuu. CUIbHbIE U ClIa0ble AIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MpOTEKaHUsI peakluii HOHHOTO 0OMeHa,
MOJHBIE W COKpAIllCHHBIE HWOHHBIE YypaBHEHHUS peakuuil. CBOWCTBA KHUCIIOT,
OCHOBaHMW M COJEHd B CBETe MPEACTAaBICHUNA 00  DIIEKTPOIUTHUUECKOU
nucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHsITHE O THIpOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C MOJEJISIMU KPUCTALUIMYECKUX PEIICTOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB U HEMeETauioB (TpaduTa W anMasa), CI0XKHBIX BEIIECTB
(xmopua HATpUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peakIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (AKTOPOB, HCCIEIOBAHUE AJICKTPONPOBOTHOCTHU
pacTBOpOB BENIIECTB, IMpollecca AUCCOLUMAIMUA KHUCJIOT, WIEJIo4Yed U  cojeu
(BO3MOXKHO  WCIOJIb30BAaHHE BHUJEO MATEpHUAJIOB), IIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKaHUS  peakluii  HOHHOTO  OOMEHa
(oOpazoBaHue ocaaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUIUN
(ropeHue, peakiuu pasiIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOINBIO KAUECTBEHHBIX PpEAaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl 1 MX COeAMHECHUSA

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHMYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3auMoneiicTBUE € MeETallaMH, HEMETaUIaMHy, IIeJo4aMu). XJIOPOBOAOPO.
CongHass KWCIIOTa, XMMHUYECKHE CBOMCTBa, IMOJydyeHUE, NnpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4esoBeKa. BaxHeWmne Xiaopuasl U HX
HaXO0XICHHUE B PUPOLE.

O6mrast xapaktepuctuka smeMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne M (Qu3nyYecKue CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAa U Cephbl. AJIIOTPOITHBIE MOIU(DHUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOIOPO, CTpoeHHE, (U3HUECKHE U
XUMHu4eckre cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass xucnora, (U3MYECKHE © XHMHYECKHE CBOWCTBa (oOmme  Kak
MPEACTaBUTENSI KJjacca KHUCIOT u crnenuduueckne). XUMUYECKHE PEaKInH,
JeXalme B OCHOBE MPOMBIIUICEHHOTO CMOco0a MOJY4YEHHUS CEPHOU KHUCIOTHI.
[Ipumenenune cepHoit KUCIOThL. CONM CEPHOM KUCIIOThI, KAUYECTBEHHAsI PEaKLUs Ha



cyabdar-uoH. HaxoxxaeHue cepbl U €€ COeAMHEHUN B IpUpoAe. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIeW cpeabl COCAMHEHHUSIMHU CEepbl (KUCIOTHBIE JI0XKIH,
3arpsi3HEHHE BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILICHHS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUS. A30T, pacHpOCTpaHEHHUE B MPHUPO/IE,
¢uznueckre U XuMuueckue cBoiictBa. KpyroBopot azora B npupoze. AMMHUAK, ero
dbu3nUecKue U XUMHUYECKUE CBOMCTBA, MoJiydeHue U mpuMenenue. Cojii aMMOHUS,
ux (pU3nYecKue U XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €¢ TMoJyueHue, (Pu3nueckue M XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEACTAaBUTENS Kiacca KHUCIOT U creuudduueckue).
Ucnonw3oBaHne HUTPATOB W COJIGM aMMOHHUSI B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XMMUYECKOe 3arpsi3HEHHE OKPYXaIolel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCOTHBIE JOXAM, 3arps3HEHHE BO3AyXa, MOYBBI M BojoeMOB). Docdop,
altoTponHeie Moaudukanuu (ochopa, Puznyeckue W XUMHUUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, pU3NIECKUe U XUMUUESCKUE CBOMCTRA,
nonydyenue. Mcnonb3zoBanue pocharoB B KauecTBE MUHEPAIBHBIX Y10OpEHUH.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Moau(UKALMK, PACHpPOCTpPaHEHHE B TpPHUPOAE, (PUINYECKHME U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCUAbl yriepoja, ux
¢uznueckre M XMMHUYECKHE CBOMCTBa, JEWCTBHE Ha JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYECKHe MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), rumnore3a r100aJbHOTO TMOTEIICHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ COMH, UX GU3NICCKUEe M XMMHUYECKUE CBOMCTBA,
nojiyueHue u mnpuMeHenwe. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIIICHHOCTH M CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbBIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX POJIb B OBITY U MPOMBIILICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoJax — U UX
poJii B KM3HHM 4YeJoBeKa. MarepuaibHOe €JAMHCTBO OPraHHYeCcKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, TMONy4YeHUE U
npuMmenenne. CoeauHeHus KpemHHUsi B mpupoae. OOmue mnpeacTaBieHUus 00
okcune kpemuus (IV) m kpemHueBoi kuciore. CHUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilllre CTpoUTeNbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpoOineMbl 0€30MacHOTO HMCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3liOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAY€CTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMs, OMBITHL, OTpa)xarlmue (GU3NYECKUe U XUMHYECKHE CBOMCTBA
raJjjoreHOB M HX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpasmiaMu  ceppl M €¢  COCAMHEHUSIMH  (BO3MOXXHO  HCIOJIb30BaHHE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCIOTHI, M3YYCHHUE XUMHUYECKUX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakiuu Ha cyiabdar-
MOH W HaOJIOJICHHE TpHU3HaKa €¢ MPOTEKAaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoiicTBamMu azora, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJB30BAHHE
BUJIEOMATEpUajIoB), oOpa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, moayyeHue,
coObupaHue, paclo3HaBaHWE W HW3YYCHHUE CBOWCTB aMMHaka, IPOBEJICHUE
KaueCTBEHHBIX PeaKlMii Ha MOH aMMOHUS U (ocdaT-nOH U U3ydEeHHE MPU3HAKOB
UX TIPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX PEIICTOK anmasza, rpadura, dymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOras3a, MoJydeHue, coOMpaHue, paclo3HaBaHUE U H3yUEHHE
CBOICTB YIJIEKHCIIOTO ra3a, MPOBEJEHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIIEHUE C
OPOJIYKIHUEN CUIMKATHON MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3az1a4 o treMe «BakHelnine HeMeTaJuIbl U UX COSTUHEHUS.

MeTaJsibl 1 X COCAMHECHUSA

OO6mast XxapakTEepUCTHKAa XUMHYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHus B llepuognueckorn cucreme xumuueckux anemMeHtoB J[. W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHEe MeTaioB. MeTamindeckas CBSI3b U
METAJUIMYECKasi ~ KpPUCTa/UIMUecKass  PEemIeTKa.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHUH MeTaioB. OU3NYECKre W XUMUYECKHUE CBOWMCTBA MeTaiioB. O0mue
crocoObl TonyyeHus MeTauioB. [loHsATHE O KOPpO3UHM METaNIOB, OCHOBHBIC
crocoObl 3aluThl UX OT Koppo3uu. CmiiaBbl (CTajlb, YYryH, IIOPaTFOMUHUMA,
OpoH32a) ¥ UX TPUMEHEHHUE B OBITY W MMPOMBIIIJICHHOCTH.

[Ileounble MeTauibl: MOJIO)KEeHUE B [lepruoanyeckon cucteMe XMMUYECKHUX
anemeHToB Jl. 1. MenaeneeBa, CTpoeHHME MX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
dusnueckue U XUMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIBI U



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHune WIEIOYHBIX METaI0OB M UX
COCIMHECHUM.

IllenoyHO3eMENBHBIE METAMJIbl MAarHui W KalbLIMK: TIOJIOXKCHHE B
Ilepuonnueckon cucreMe xumudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelde coelMHEHUS Kajdblusi (OKCUZ, THAPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHEHHUS.

ANOMUHMI: TIOJIO)KEeHUE B [leproanueckoi CUCTEME XUMUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aroma, HaxoxJaeHUe B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA alfOMUHMsI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cuctemMe XMMHUYECKUX JIEMEHTOB /l.
. MenneneeBa, CTpOCHHE aTroMa, HaxoXAeHUE B mnpupoje. Puzndyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCuanl, THAPOKCU B U conu xkenesa (II) u sxxenesa
(1), ux cocTaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METAUIOB M CIUIaBOB, HX (PU3UUYECKUMHU
CBOMCTBaMH, U3Y4Y€HHE  PE3YyJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJECHCTBUS OKCHA
KaJIbLIUSI WM HATpusi € BOJOM (BO3MOYKHO HCIOJb30BaHUE BHUAEOMATEPHUAIIOB),
UCCJIEJOBAaHNE CBOWCTB >KECTKOW BOJIBI, IIpOliecca TOPEHUs JKejie3a B KHUCIOPOJIE
(BO3MOXHO  HCIIOJB30BaHHWE  BUACOMATEPUAJIOB), TMPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa WMOHBI: MarHus, KaJbLUs, aJOMUHHUS, LUHKA, XKeje3a
(1) u xenesa (III), meau (II), HaGrOAEHNE ¥ OIHCAHKME IIPOIECCOB OKPAIUBAHUS
IUITAaMEHU HMOHAMHU HATpUs, Kalud U Kaiablus (BO3MOYKHO HCIIOJb30BaHUE
BUJICOMATEPHUAJIOB), UCCIEoBaHNE aM(OTEPHBIX CBOWCTB THJIPOKCHAA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxkHeiue
METAJUIbI U UX COCUHECHUS.

XuMHS U OKpPYKaKIIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YeJioBeKa. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakuuii B ObiTy. [lepBas momomp mpu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpYKarouled cpeanl (mpenesibHasi JOMyCTUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumun B penieHun 3KoJI0rM4ecKuX
mpooIeMm.

Xumuueckuii IKCnepumenm:

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

Mexcnpeomemmunle cea3u



Peanuzammsi MeXNpeaMETHBIX CBS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIB30BAaHWE KaK OOIMX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHS: HAyYHBIH (PakT, rumoTe3a, 3aKoH,
TEOpHWs, aHalu3, CHHTE3, KiIacCUPUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
3¢ PeKT, TeXHOJIOTUS, MaTepUAIIBI.

dusnka: Martepus, aroMm, DSJEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIH]I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DSJCKTPUYCCKUN 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJAHUKH, JUAJNCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJNO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAITHYCCKAS
pelIeTKa, CIUIaBbl, (PU3MUYECKHE BEIMYMHBI, CIMHUIIBI U3MEPEHUS, KOCMUYECCKOEC
MPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocuHTes, apIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MaKPOAJIEMECHTHI, TUTATCIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpadbl, TOPHBIE TOPOIbI,
MOJIC3HBIC MCKOIIaeMbIE, TOIIJIUBO, BOJIHBIC PECYPCHI.



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

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAlOTCS B X0J€ OOy4YeHUS XUMHHM B €JUHCTBE Yy4eOHON Hu
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUIUCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, MPHUHITBIMUA B
oOlllecTBE TMpaBWJIaMH M HOPMaMU TOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUATTU3AIMN 00YUYaIOIINXCS.

JIM4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUUN U
paclIMpeHue ONnbITa JEATEIbHOCTA Ha €¢ OCHOBE, B TOM UHCJIE€ B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMS

IIEHHOCTHOTO OTHOIIECHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAayKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BJAAETh JOCTOBEPHOW HMH(pOpMaIMeil o
NEPEIOBbIX JOCTMXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

IOPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATEILCKOM, TBOPYECKOM M APYrUX  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOW [NEATENBHOCTH TPH
BBITIOJTHEHUU Y4YEeOHBIX, TO3HABATEIBHBIX 3a/lay, BBIMOJHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUSI K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOINM B TIPOIleCC€ OTOM Y4eOHOW MESITENbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOC TIOBEJECHHE U TMOCTYIIKM CBOMX TOBAapHILIEH C TO3ULUU
HPABCTBEHHBIX U IMPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM PEAKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKHM M COCTaBISIOLIME
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJBI, B3aUMOCBSI35X YEJIOBEKA C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUHM B MMO3HAHUM ITUX 3aKOHOMEPHOCTEH;

IIO3HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUHU IO
XAMHH, HEOOXOTUMBIE I OOBSICHEHUS HAOIIOJAEMBIX MPOIIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(OPMALMOHHON M YMUTATEIbCKON KYJIBTYpbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ Y4E€OHBIMU TEKCTAMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMH TEXHUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYCHHWIO W TO3HAHWIO, JI0O003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOCKTHOW ¥  HCCIEIOBATEIBCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOY4YCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3/I0POBBI 00pa3 JKW3HHM, OCO3HAHUE ITOCIICICTBHHA H
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHHS aKOTOJIsSI, HAPKOTUKOB, KypEHUs),
HEOOXOAUMOCTH COONIIOZICHUs TpaBuwil O€30MaCHOCTH TIpU  OOpalleHuu ¢
XUMHYECKUMU BEIIECTBAMH B OBITY U PCATbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTHUYSCKOMY M3yUYEHHUI0 Po(deccHii U Tpyaa pa3IuvdHOro poja,
yBOXCHHEC K TPyAYy W pe3yibTaraM TPYAOBOW JESATEILHOCTH, B TOM 4YHCIIC Ha
OCHOBE IPUMEHEHHUS TMPEAMETHBIX 3HAHUW 10 XHWMHH, OCO3HAHHBIM BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJTODKCHHS 00pa30BaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodecCHOHANBHON IESITEIbHOCTU U Pa3BUTHUA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalTUPOBATHCS B MPOPECCHOHAIBHOM CpelIe;

6) 3KOJI0rM4eCKOro BOCIUTAHMS:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, TOHUMAaHUE IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHYECKOMY 370POBbIO, OCO3HAHWE IIEHHOCTH COOJIOIEHUS
npaBMJI 0€30MACHOTO TOBEACHUS P paboTe C BEIIECTBAMHU, & TAK)KE B CUTYaIUsX,
YTPOKAIOIINX 3IOPOBBIO U )KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUHU XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTUYECKOW KYJIbTYpPhI, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W IMyTeH WX pelIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIBLHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanmpeaMeTHBIX pE3YyIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, Teopus,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U JIPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHWH W3 ITHX MPEAMETOB (DOPMHUPOBATH MPECTABICHUE O IETOCTHON



HAay4YHOW KapTHUHE MUpPA, U YHUBEPCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, DPETYJISITUBHBIE), KOTOpble obOecneunBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAIbHBbIE YUeOHbIe 1elCTBUS

ba3zoBblie JiloruyecKkue JeMcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XMUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTePHbIC
NPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JAPYTMMHU TOHSITUSMH), HUCIOIb30BaTh
MOHSATHUS JIsl OOBSICHEHUSI OT/ACJIBHBIX (PAKTOB U SBJICHUH, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHYECKUX BEUIECTB U XUMUUECKUX PEaKIuid,
yCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIC CBSI3M MEXIY OOBEKTaMHU H3yUCHMUS,
CTPOUTH JIOTUUECKHUE pacCyXJeHus (MHIAYKTUBHBIC, ACAYKTUBHbBIC, TI0O aHAJIOTHUH),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4yeOHO-TI03HABATENIbHBIX 3a]1a4, C YUYCTOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIIH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMBIX MPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarebckue AeCTBHA.

YMEHHUE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKEe B KA4eCTBE OCHOBBI sl (OPMHUPOBAHUS THIOTE3Bl TIO
POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOPETeHHE ONBITa M0 IUIAHWUPOBAHUIO, OPraHU3AMH U TPOBEACHHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM MpoIllecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €ro Pe3yNbTar, (OpMyITHPOBaTH 000OIICHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEACHHOTO ONBITA, UCCIIEIOBAHUS, COCTABISITh OTYCT
0 MpojenaHHol padorte.

Pab6ora ¢ undopmanmei:

yMEHHE BBIOWpATh, AHAIM3UPOBATH WM HWHTEPIPETUPOBATH HWHOOPMAIUIO
pPa3IUYHBIX BUJOB U (OPM NIpPEACTaBICHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JUTEpaTypa XHUMHUYECKOTO COJIEpXKAHUS, CIPaBOUYHBIC
mocoOusi, pecypcel VHTepHeTa), KPUTHUYECKH OIICHUBATh MPOTHBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJBl M 3alpoChl MPU NOHUCKE U OTOOpE
uH(pOpMaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337]a4 ONPEIEICHHOr0 TUIA, TPUOOPETEHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3TMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MPEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu GopmMaMu rpa@uKky U UX KOMOMHAIUSIMU;

YMEHHE HCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOW U
UCCJIeI0BATENbCKON AEATENBHOCTH MH(DOPMALUIO O BIMSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HAa COCTOSIHME OKpY)Karouleil MmpupoaHon
Cpelibl.

KomMmyHuKaTHBHBIE YHUBepcalbHbIe yUeOHbIe 1eiicTBUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJie¢ AWaliora W (MJIM) JIHUCKYCCHM) TIO
CymecTBy  oOcyxkmaemMol  TeMmbl, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPEITIOKEHHOMN 3a/1auu;

YMEHHUS  MPEJCTaBIATh  MOJYYCHHBbIE  Pe3yJbTaThbl  [MO3HABATEIBHOU
JESTENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTaX; JeiaTh MPE3eHTALUIO
PE3YNIbTATOB BBHIMOJHEHUS XUMHUYECKOTO SKCIEpUMEHTa (J1JaOOpaTOPHOTO OIIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JESATENBbHOCTH  IPU  PELICHUH
BO3HUKAIONIMX MpPOOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiuil (o0cyXneHus, 0OMEH MHEHUSIMH, «MO3TOBBIC HITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JCHCTBHI, ONpEIEICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanboee 3(h(PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTaBIATH WM KOPPEKTUPOBATH
MPEVIOKEHHBIA allTOPUTM JACHUCTBUM TpH BBINOJHEHUM 33aJaHUIl C y4YETOM
MOJTyYEHHUS] HOBBIX 3HAHHUN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO pE3yJIbTaTa 3asBICHHOW LEJH, YMEHUE
MCII0JIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIIOBUU 33/IaHUM.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEILHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MporpaMMoi,
BBIICJIAIOT: OCBOCHHBIE O0YUYaIOIMMHUCS HAyYHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI



neucTBuil, crnenuduyueckue A OpeaMeTHOM oOnacth  «XUMHUS», BUIbI
JNEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHMWS, €r0  HMHTEPIpETaINH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K koHiy oOyuenus B 8 kiaacce nmpeaMeTHbIE pe3yibTaThl HA OA30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOLIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX TMOHATUH: aTOM, MOJIEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEUIECTBO, CJIO0KHOE BEIIECTBO, CMECh
(omHOpPOHASE M HEOJTHOPOHAS), BaJIECHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMUUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHWE, COJb, 3JEKTPOOTPUIIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasl peakius, KiaccupUKaIus Ppeakiuidl: peakinu
COCIMHECHUS, PEaKIMU pa3I0KECHUSA, pPEaKIUu 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U IHJOTEPMHUUECKUE PEaKINH, TeTIOBOM d(DPEKT peakiuu,
SAPO aroMma, dSJIEKTPOHHBIA CJIOW aToma, aTOMHas OpOWTadb, pagnuycC
aToMa, XMMHYECKasl CBs3b, MOJISIPHAS U HEMOJISIpHAS KOBAJICHTHAs CBS3b,
WMOHHAs CBSi3b, MOH, KaTHOH, aHUOH, PacTBOp, MAaccoBas J0Jsl BEIIESCTBA
(poIeHTHAsI KOHIIEHTPAIIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKMX TIOHATUHA U
OPUMEHATH 3TH MOHATHS IIPU OMUCAHUU BEUIECTB U UX MPEBPALICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJIeHUS (HOpMYI
BEILECTB U YPABHEHU XUMUYECKUX PEaAKIIHIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHApPHBIX COCTUHEHUSX,
CTeNIeHb  OKHCJICHHUSI  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECICHHOMY KJIAcCy COEAUHEHUW MO
dbopMynaMm, BHA XUMHYECKOM CBsi3M (KOBaJEHTHAs W MOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAaHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XKeHUsl B Ilepuonnueckon cucreme,
3aKOHOB COXPaHEHMSI MacChbl BELIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e OINHUCHIBATH W XapakTepu3oBaTh TaOnMuHyr Gopmy Ilepuoanueckoi
CHCTEMBl XMMHMYECKUX DJEMEHTOB: pa3iudyaTh MOHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OompIIMe TEPHOJbI, COOTHOCHUTH OOO3HAYCHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuogumyeckas cucTtemMa XuMuUdeckux dnmemeHtoB J[. .
MenzeneeBa» ¢ YHACIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj siipa, oOLIee YUCIO 3IEKTPOHOB
U pacnpeereHre uX no 3JeKTPOHHBIM CIIO0IM);

KJIacCU(HUIIMPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKUE pPEAKUUU (IO YMCIAYy U COCTaBY YYAaCTBYIOLIUMX B pPEaKLIUU
BELIECTB, MO TEIIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIHME XWMHYECKHE CBOWMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAAsi ONMCAHUE PUMEpPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM TMPOTEKAHUS XUMHUYECKUX IMpEeBpallleHUi B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO H MOJSIPHYIO  MacChbl
BEUIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOro »dJeMeHTa 1o ¢dopmyre
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUCTHI
110 YPaBHEHUIO XUMUYECKOMN peaKInu;

IPUMEHSITh OCHOBHBIE OINEpAllMU MBICIIUTEILHON EeITeTbHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 000OIIEHUE, CUCTEMATU3AIMIO, KiacCU(UKAIUIO,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — i M3y4eHUs CBOMCTB
BEIIECTB U XHUMHUYECKHX PpEAKLHM, €CTECTBEHHO-HAy4YHbIE METOJBbI
MO3HAHUS — HAONIOJEHHE, W3MEpPEHHEe, MOJECTUPOBAHMUE, HKCIICPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ IpaBUJiaM  IOJb30BaHUA  XMMHYECKOM  MOCYyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TakKe TMpaBWiaM OOpalleHHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKLIHUSIMU 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOMPAHHIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C ONPEICICHHON MacCOBOM J0Jieli pacTBOPEHHOTO BEIIECTRBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIIOT C MOMOIIBK HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHX TMOHATHI: XUMUYECKUN
AJIEMEHT, aTOM, MOJEKyJa, HMOH, KaTUOH, aHUOH, IMPOCTOE BEIECTBO,
CJI0OKHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PEaKIisi, XUMUIECKasi CBA3b, TEIJIOBOU d(PHEeKT
peakiuu,  MOJib,  MOJISIpHBIE ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJMTUYECKAs JHUCCOLMAIUs, PEaKIHH HOHHOTO
oOMeHa, KaTalau3aTtop, XMMHUUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIIHH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
ajioTponus, aMm(pOTEpHOCTh, XUMHUUYECKasd CBS3b (KOBAJEHTHAs, UOHHAas,
METAJUTMYECKasi), KpUCTAJNIMYECKass peIIeTka, KOppo3us METaJIoB,
CIJIaBbl, CKOPOCTb XUMHUUYECKOW pEaKIuW, MNOPEeAeTbHO JTONMyCTUMas
koHueHTpauus [1/IK BemecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHH U
MPUMEHSATH 3TH NOHSATHS IIPU ONUCAHUU BEILECTB U UX MPEBPAICHUN;
UCIIOJIB30BaTh XMMHUYECKYI0O CHMBOJIUKY JIJII COCTaBJICHUS (HOpMYyII
BEILIECTB U YPABHEHUI XMMUUECKUX PEAKIINH;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX DJIEMEHTOB B
COCMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K
OTIPENICICHHOMY KJIACCy COCIMHEHUW 1o (opmysaM, BUJ XUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps/]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPraHWUYECKHUX COCAMHEHMM, THUI KPUCTAJIMYECKOU
PEILIETKH KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepH30BaTh
Tabiuunyto ¢opmy Ilepuoanueckoil cUCTEeMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «rmodouyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME TEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOpble MMEIOTCS B IEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHHUA  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB ® 3apsij  sapa, OOIIee YHCIO OJJIEKTPOHOB U
pacmpeneneHue HX MO0 DIIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIUHEHUI B
npeaenax MajlblX MEPHOJI0B U TVIABHBIX MOATPYMN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO YMCIy U COCTaBYy YYACTBYIOIIUX B pEaKUUU
BEIIECTB, MO TETUIOBOMY 3(DQEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHCIH(PUICCKHE XUMHYCCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsA OIMUCAHUE
npuMepaMy MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIUii;

COCTaBJISITh YPABHEHUS DJICKTPOJMTUUYECKOM JHCCOLUMALMU  KHUCIIOT,
1IeJI04Yel U COJIEeH, MOJIHBIE U COKPAIICHHBIE YPaBHEHUS PEaKlil HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAMIINX CYIICCTBOBAaHUE
TCHETHYECKOW CBSI3U MEXITY BEIIECTBAMH PA3INIHBIX KIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa dTUX PEaKIINi;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYCCKUX TMPEBPAIICHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTCIBHYIO MOJICKYJISAPHYIO M MOJIAPHYIO — MacChl
BEIICCTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO J3JIEMEHTa 10 (opmyJie
COCIMHCHHUS, MAaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUCTHI
110 YPaBHEHUIO XUMUYCCKOHN peaKIuy;

coONM0gaTh  IpaBWIa  MOJIB30BAaHUSA  XUMUYECKOHM  MOCyAou u
1a00paTOpHBIM  00OpYIOBaHHWEM, a TaKXKe TMpaBuUja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C MHCTPYKIUSMH IO BBITIOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYyYECHHUIO M COOUPAHHIO
ra3000pa3HbIX BEIIECTB (AaMMHAKa U YIJICKHUCIIOTO Ta3a);

NPOBOAUTL  PEaKIMK, MOATBEP)KIAIONIME  KAYCCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITYTEM XJIOPHUA-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, CUIHUKaT-, Cyiabdar-, TUIPOKCUJI-UOHBI,
KaTHOHBI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPax HEOPraHUUECKUX BEIIECTB;

PUMEHSATh OCHOBHBIC OIEpaIlid MBICTUTEILHON JEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTEMAaTHU3allii0, BBHISBICHHE
MPUYMHHO-CIICICTBEHHBIX CBSA3€Hd — 11 M3YyYCHHS CBOMCTB BEIICCTB H
XUMUYECKUX PEaKIui, eCTCCTBEHHO-Hay4YHbIE METOJbl TO3HAHUS —
HaOII0JIeHHe, W3MEPEHHUE, MOJICIMPOBAaHUE, DKCIIEPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJunyecTBo 4acos
Ne HaunmeHoBaHMe pa3/ies10B U DJIeKTpOHHbIe (I (pPOBbHIE)
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

' OCHOBaHUSAX https://m.edso00.ru/7f41837¢c
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
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[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMUYecKux smemenToB . U. https://m.edsoo.ru/7f41837c
Memnpene-esa. CTpoeHue atoma
X 3b.
32| Owicmenio- : EnGmoraca LOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITNHN
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edso0.ru/7f41837c
p . 3 bu6mmoreka [IOK
C3CPBHOC BpeM https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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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
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Paznen 3. MeTa/iIbl M UX COCINHCHU A

N bubnuorexa [JOK
31 Obmme crolicTBa MeTaLIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxuetime MeTauibl U UX COECTUHEHUA 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
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IHOYPOYHOE IINTAHUPOBAHHUE

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 MMO3HAHUS B XUMHH 1 bubmorexa HOK
8 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padota Ne 1 «IIpaBuina
3 paboTHI 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
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3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X .B
pmieckas gopuya. Banenrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX JJICMCHTOB
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 BEIIIECTBA [0 YPAaBHCHHUSIM XUMHYECKHX bubmorexa HOK
. P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMU4eCKux peakiui
18 (coenMHEHMS, PA3JIOKEHUS bubmmorexa [JOK
8 > 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 3HAHUH
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. Kucnopon — snemeHT u

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

duznueckre U XUMHUYECKHUE CBOIMCTBA

bu6mmoreka [IOK

22
KHCI0POAA (eAKIIHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 006 okcumax
CriocoOblI MoJTydeHUsT KUCIOpoia B
23 71a00paToOpUH U MPOMBIIITIEHHOCTH bubmorexa HOK
’ https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peaKIu, TIOHITHE O bubmmoreka [IOK
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 «ITonmyuenue u cobupanue Kuciopoaa 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
dOu3nyecKnue U XUMHUYSCKUE CBOMCTBA bubmuoreka [JOK
28
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
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
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MonspHblii 00bEM T'a30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0beéMa, KOJIHYECTBA
33 BEI[ECTBA ra3a MO ero M3BECTHOMY bubmorera [JOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIM 00BEMY
Brruucnenust 00¢MOB ra3oB 1Mo
34 ABHEHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
P . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
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 Y HEHACHIIICHHBIC PacTBOPHI. MaccoBas bubmmorexa [OK
t P PP 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, KiaccupuKanus, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyuyeHune u XUMHUYECKHE CBOKCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaH#us: cOCTaB, KIaccuuKaIus, bubnmnoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [TonyueHnue u XMMHYECKHE CBOMCTBA 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 KJIacCaMU 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
51 XUMHUUYECKHUX AieMeHTOB. [loHsiTHE O bubmorexa LOK
) https://m.edso0.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bu6mmoreka [JOK
52 [Teproauueckasi cucteMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB [l. 1. MenneneeBa
bubmuoreka [JOK
53 Ilepuropl, TpymIIBL, TOATPYIIIBI 1

https://m.edsoo.ru/00ada52c
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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 KoBanenTHas HenoisipHasi XuMHuecKast 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 BOCCTAHOBUTEIU 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 bubnuorexa [JOK
cucTeMaru3anus 3HaHU1 https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O600mIeHuE 1 1 bubnuorexa [JOK
CHUCTEMaTH3alMs 3HAaHUH https://m.edso0.ru/00ad9ch2
68 Pesepubrit ypok. O60011eHHE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTHyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX 31eMeHToB [l. . https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMUYECKHUX AJIEMEHTOB 1 bubmorera [JOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HomeHKIaTypa 1 bubnuorexa [JOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIICTOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca»

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKIrii MO pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

bu6mmoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[TonaTHE O XUMHUYECKOM PaBHOBECHUHU.
bu6mmoreka [JOK
8 @®akTOpbl, BIUSAIONINE HA CKOPOCTh 1

XUMHUYECKOMN PCaKIMU U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XHUMHUYCCKOT'O paBHOBECUA

OKHCIIMTEILHO-BOCCTAHOBUTEILHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTUIECCKON
10 Hcfo na I/II/IpCI/IJII)HBIC U cia0ble bubnmorera [TOK
o AT, https://m.edso0.ru/00adcd68
AIEKTPOJIATHI
11 HMonHble ypaBHEHUS peaAKIIUNA bubnmorexa LOK
P peakil https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHNI bubmmorexa LIOK
pv https://m.edsoo.ru/00add5d8
00 DIIEKTPOTUTHICCKOMN TUCCOIUAITAN
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpenCcTaBIEHUN 00 bubnmorexa LOK
pen . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKOU JUCCOIHAIIHI
14 ITousarue o ruaponnse cojiei bubnmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIHs bubnuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padorta Ne 1.
16 «Perienue 3xcnepuMeHTAIIBHBIX Eubmaorexa ITOK
p https://m.edsoo.ru/00addbfa
3a7a4uy
Kourponbsaas padora Ne2 o reme
17 «BHeIIZT OJ'II/ITI/IIzIeCKa}I UCCOLIMAINA bubmmorexa [IOK
p a HHATA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIMU B paCTBOPAX)
OO0111ast XapaKTepPUCTHKA FaJIOT€HOB.
18 XI/II;/[-II/IHGCIfI/Ie CBI())ﬁCTBa Ha npuMepe bubmnorexa [IOK
p P https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposojopoa. CoisiHast KHCIOTA, bubnuorexa [IOK
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XUMUYECKHE CBOMCTBA, IOJIyUYEHHUE,

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

MIPUMECHCHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «[lonydyenue coyITHON KUCIOTHI bubamorexa LOK
VI €0 ’ https://m.edsoo.ru/00ade348
U3Yy4EHUE €€ CBOMCTB»
Berarcnenus mo ypaBHEHUSIM
21 XUMUYECKUX PEAKIIU, €CITH OJIUH U3 bubmorexa HOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6m1ast XxapakTEepPUCTHKA JIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOJTU(PUKAIIUHA CEPHI.
23 Haxosxnenue cepsl u €€ coeTMHEHU bu6morexa [IOK
B IIpUpOJie. XMMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0po, CTPOCHHUE, bubnuorexa [JOK
24 .
(br3UYecCKre U XUMHUUECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (bM3UYECKre U XUMUUYECKHE CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInH, JeKallHe B
OCHOBE MPOMBIIIIEHHOTO criocoba
26 MOJYyYEHUSI CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
97 Brrunciienue MaccoBoit 10711 BbIXOa bubnmuoreka [JOK
IIPOYKTa peaKkiuu https://m.edsoo.ru/00adec8a
28 OOm1ast XapaKTepUCTHKA JIEMEHTOB bubnuorexa [IOK
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VA-rpynmsl. A30T, paclipocTpaHeHHe
B IIpUpoe, GU3NIecKue u
XUMUYECKUE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

bu6mmoreka [IOK

29 XUMHYECKHE CBOMCTBA, ITOIyYCHUE U
ya https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMuaKa, U3ydeHUe ero brbmmorexa [OK
e ek https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucaoTa, e¢ pusndeckue u bubnmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHWUS B Ka4€CTBE MHHEPAITbHBIX

32 oOpenuil. Xumuueckoe bubmmorexa [OK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIECH CpeIbl
COCIIMHEHUSIMH a30Ta
Docdop. Oxcun dochopa (V) u

33 Cpocgo pHa;I KI/ICJ'I(}))Ta (b(bPII)SHEIe)CKHe u bubmorexa LHOK

p N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, MOJyYCHUE
Hcnonws3oBanue docdaToB B

34 KaueCTBE MHUHEPAIbHBIX yI0OPEHHIA. bubnunoreka [JOK
3arpsi3HEeHUE NPUPOJTHOMN CpeIbl https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacnpocTpaHeHHE B

35 pu lg;e[ gmﬂzecxl;e A XUMHUYECKHE bubmnorexa [IOK

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

XHMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOiIeMsl,
CBsi3aHHBIE ¢ OkcuaoM yriepona (1V)

37 VYroJibHAsI KUCIIOTA U €€ CONU bubmorexa LHOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o Teme

38 "[lonydeHune yriekucioro rasa. bubnnorexa [JOK
KauectBennas peakius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O brbmmorexa [OK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yIiiepoaa
40 Kpewmuuii u ero coennnenus brbmmorexa [OK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 AKCIIEPUMEHTAIBHBIX 3aa4 [0 TEME bubnuorexa [JOK
«BaxuHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KontponpHas padota Ne3 no teme
42 «Baxuenme HeMeTauIbl U UX bubmmorexa [JOK
https://m.edsoo.ru/00ae0el8
COCIMHEHUS»
OO01as XxapakTepuCcTUKa XUMUYECKUX
3JIEMEHTOB — METAJIOB.

43 Meramyeckas CBSI3b U bubmuoreka [JOK
MeTaJUIMYeCKasi KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
peuieTka. Pu3nyUecKre CBOMCTBa
METaJJIOB
XHUMUYECKUE CBOMCTBA METAJIOB.

44 DONEKTPOXUMHUYECKUN psf bubmmorexa [JOK

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edsoo0.ru/00ael1156
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O0m1re cnocoObl MOTy4eHus
metauoB. CruiaBel. Beruucienus no

bu6mmoreka [IOK

45 i,
YPABHCHIIM XHMITCOKIX pearinti https://m.edsoo.ru/00ae1156
€CJIA OJIUH U3 PEareHTOB COACPKHUT
MIPUMECH
46 [TorsITHE O KOPPO3UHU METAJIIIOB bubmorexa HOK
pp https://m.edsoo.ru/00ae1278
bubmmoreka [IOK
47
[enotmpie MeTa b https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
Kajus https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMENBHBIE METAILITBI — bubnmuorexa [JOK
KaJIbIIMA U MarHum https://m.edso0.ru/00ae15e8
50 Baxxuelmue coeTMHCHUS KaIbITHS bubmorera [JOK
A t https://m.edsoo.ru/00ae15e8
51 O06o00meHNe U CHCTEMAaTH3aITHS
3HAaHUU
JKécTkocTh BOABI U CITOCOOBI €¢ bubmuorexka [JOK
52
YCTpaHEHHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTh BOJBI M METOIBI €€ bubmorexa HOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubmuoreka [JOK
54 An i
FOMMHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHble cBOMCTBA OKCUIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [JOK

https://m.edsoo.ru/00ael1d86
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Oxcupl, TUIPOKCHIBI U COJIH JKEJE3a

bubmuoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606HUIGHI/I€ Y CHCTeMaTH3aIus
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME bubnnorexa [JOK
59 .
«BaxHenmue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKLUi, €ClIi OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnnorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOM JIOJIM BBIXOJIa MPOIyKTa
peakuuu
61 O6o6uvleHI/Ie A CUCTEMATHU3aLMS
3HaHUH
KontponbHas padota Ne4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEJIMHEHUS
63 Bemectsa u marepuaisl B bubnnorexa [JOK
HOBCEIHEBHOM KU3HU YEIOBEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arPA3HEHUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
9KOJIOTHYECKUX MpolIeM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O600mmenue u bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O0o0meHue u bubnuorexa [IOK
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cUCTeEMAaTU3alus 3HaHUU

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

68 PesepBHblit ypok. O60011eHE U

cUCTeEMaTHU3alus 3HaHUU

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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