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[HOACHUTEJIbHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOM paboyeill mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LENsAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCIUTAHUS M PA3BUTUS OOYYAIONIUXCS CpEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTenbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTpUBAET pACOpPEICIEHUEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazieliaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEH1YEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4e€OHOro  TMpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTEIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT0 co/iepKaHusl.

3HaHME XHUMHH CIY>KUT OCHOBOM Juisi (OPMHpPOBAHUS MHMPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHs TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW JIeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MMOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHON eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIs/Ia HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYUYEHHH XUMHUU OOECHEUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYaIOUUMUCS CHCTEMBbI TEPBOHAYATIBHBIX TMOHATHUM XUMHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Toaxoaa K €€ uzyueHuto. ColepkaHue CKIIAIbIBAETCA W3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeCTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUSA pACCMATPUBAIOTCS HAa OCHOBE SMIUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX mpeaAMeToB: «OKpyX alomHuil MUpY,
«buonorus. 5—7 knaccel» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWW XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHIL.
3amaya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKECHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOLIEHUM K Hay4YHbIM METOJaM T[O3HaHUS TpU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEILHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKH3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI HAa  CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCcIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U €CTECTBEHHO-HAay4HOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLICHHWBATH SIBJICHUS
OKpY’>KaloILlEro MHUpa, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYCHHUH
XMMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B TOBCEJHEBHOM MKU3HU MU
TPYZAOBOU JAEATEIBHOCTH;

— (QopmupoBaHue y O00y4arOIIMXCS T'yMaHUCTHUYECKUX OTHOLICHHIH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUM i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee YWCIO YacoB, OTBEAEHHBIX MJS M3YyYEHHs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBanus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).



COIAEPKAHUE OBYUEHUSA 8 KJIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XuMuu B KU3HU 4elloBEKa. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PHU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKuEe dyieMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT AaTOMHas Macca.
OTHocuTeNnbHAs MOJICKYJISIpHAas Macca. MaccoBas 10711 XUMUUYECKOTO AJIEMEHTa B
COCIMHEHUH.

KomuuectBo BemiectBa. Mok, MonsipHas macca. B3auMocBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MPU3HaKHU.
3aKOH COXpaHCHHS MacChl BEIIECTB. XUMHUUeckue ypaBHeHus. Kiaccudukarus
XUMHUYECKUX peaKIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000pYJ0BaHUEM, U3yUYEHUE U ONHUCAHUE
bU3MYECKUX CBOMCTB O0Opa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHE
¢usnueckux (TUIaBI€HME BOCKA, TasHUE JIbJla, pAcTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa ¢ KUCIIOTOM) SIBJICHUH, HaOII0/IeHUE U
ONMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklUMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (10),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECEi: ¢ MOMOIbI0 MarHuTa, (UIHTPOBAHUE,
BbITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoOBEACHINE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS] MAaCChl, CO3JaHUE MOJEIEH MOJEKY
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopon — 3JaeMEHT U MpOCToe
BemlecTBo. Haxokaenue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B JA0OpaTopuu U NPOMbINUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TermnoBoit >P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUIIEHHE TapHUKOBOTro 3¢ (dekra, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — nanemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUeckue MW XUMUYECKHUE CBOWCTBAa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Monsipabiii 00BEM ra3oB. Pacy€Thl Mo XMMHUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBa BOAbL. Boma kak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpoB B mpupoJie U B KU3HU YesoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJHBIX BOJI.

Knaccuduxanus neopranudeckux coenuuenuil. Oxcuanl. Knmaccuduxanuys
OKCHJOB:  coyieoOpa3yronie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcuuoB. @Pusznueckue U XUMHUYECKHUE
cBOMcTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanus. Knaccudukamuss oCHOBaHMU: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME W XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnot. Gusnueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[lonyyeHne KUCOT.

Comu. Homenknarypa comneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEETICHUE COAEPIKAHUS KUCIOPOa B BO3/YXE, MOJIyUYECHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oOpas3llaMu OKCHIOB H
ONMMCAaHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, pACMO3HABAHWE W H3YyUCHUE
CBOWCTB BOAOpoOJia (ropeHue), B3aumojeicTeue Bojaopoga ¢ okcugoM menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYEeCTBOM | MOIIb, WCCJEIOBAaHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METAJLUIAMU
(HatprieM ©  KaibliieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIECOMATEPHUAJIOB),
uccieoBaHue  o0pa3lOB  HEOPraHMYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUMKATOPOB B PaCTBOPAX KUCJIOT U IIEJIOYEH,



uzydeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCJIIOT C MeETajulaMH, pPEakUMil HEUTpaIN3alud, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'0 MeTajula IPYTMM M3 PacTBOPA COJIH, PEIICHHE
DKCHEPUMEHTAIBHBIX 3a1ad M0 TeMme «BaxHedmmne KiIacChl HEOPraHMYECKUX
COCMHECHUIN.

HHepuonnuecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aToMoB. XHMHUYECKasi CBA3b.
OxkHcINTEeNbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble TOMBITKH KJacCU(UKAIMKM XUMUYECKUX dieMeHToB. [lonsTue o
rpynmnax CXOJHbIX JJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMENbHbIE METaJUIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPbIE 00pa3yloT aM(POTEpHbIE OKCUIBI
U TUJPOKCHUJIBL.

Ilepnoanyeckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpPUOJIHAsA  (QOpPMBI
[Tepuonuueckoit cuctembl xumuueckux 3nmeMeHToB . 1. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IMEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04YeK aTroMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 €ro MoJiIokeHuIo B [lepuoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMSI pajudyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JI1 Pa3BUTHs Hayku W npaktuku. [[. . MennpeneeB — y4y€HbI U
rpaXkJaHUH.

Xumuueckas cBsi3b. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucieHus. OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIpouecchl OKuCIeHNs U BOCCTaHOBIIEHNA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydyeHue oOpa3IoB BELIECTB METANIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakuuy pa3ioKeHUs, COETUHEHUS).

Mesrcnpeomemmnuwie cea3u

Peanuzanus MexXnpeaMETHBIX CBS3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYILIECTBIISIETCSI 4Y€pEe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO--HAYYHBIX



MOHATHH, TaK W TOHATHH, SBJSIONIUXCS CUCTEMHBIMH JIUI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO--HAyYHbIC TIOHATHSI: HAyYHBIN (akT, TUIOTE3a, TCOPHS,
3aKOH, aHaJW3, CHUHTE3, KiIaccuduKamus, TMEePUOTUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJIENb, SIBIICHHUC.

dusuka: marepus, aToOM, OJJEKTPOH, IIPOTOH, HEWUTPOH, WOH, HYKIHI,
W30TOIBI, PAJMOAKTHBHOCTH, MOJIEKYNA, JECKTPUUYCCKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, ra3, (PM3UYCCKUE BEIIMYWHBI, STUHUIIBI
U3MEpEHUs, KOCMOC, TUTaHEeThI, 3BE3/1b1, COJHIIC.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
TI0JIC3HBIC NCKOIIAeMbIE, TOTLIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsI peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOICTB
XUMHUYECKUX DJIEMEHTOB TME€PBBIX TpPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUNIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEILECTB, OTHOCSAIIMXCS K pa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanms XuMU4ecKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (110 YUCTy
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHEN OKHCIICHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsiTue o ckopocTH xumMu4eckoil peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiusax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUMU M TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBneHue ypaBHEHUU



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MpOTEKaHUsI peaKluii MIOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opuia HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPOIPOBOTHOCTU
pacTBOpPOB BEILIECTB, IMpOLECCAa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MAaTE€pUaliOB), MPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTCKAHWS  pPEaKIMA  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o00pa3oBaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKEHHs, COSTUHEHUS ), pacllO3HaBaHHE HEOPTaHMYECKHX
BELIECTB C TIOMOIIbKD KAYECTBEHHBIX pEaKUW Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHUS

OO6miast xapaktepuctuka ranoreHoB. (OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qpuanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTCHOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEpE  XJopa
(B3auMoOJEICTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4amMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHHe. [leiicTBue
XJIOpa M XJIOPOBOJAOPOJA HA OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6miast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC cTeneHu okucieHus. CTpoeHne W (PU3NYECKHE CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUDUKAIINK KHCIOPOaa
U cepbl. XUMHUYECKue CBoWcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecKMe H XHMHYECKHE CBOWCTBAa (00mme Kak
MPEACTaBUTENST Kjacca KHCIOT W crenududeckue). XUMHUYECKHE PpeaKIilnd,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a MOJY4YeHUsS CEPHOM KHUCIIOTBHI.
[Tpumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEJUHEHUM B TPUpPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTETNICHU OKUCIEHMS. A30T, paCIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENSI Kilacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuit. XuMUUYECKOe 3arpsi3HEHUE OKPYKAIOIEl Cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyXa, MOYBbl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nosrydenue. cnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UUYECKUE U XHUMUUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupoge. OKcuasl yriepoaa, ux
duznueckre W XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHUE W TpPUMEHEHHE. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJIbHOTO TOTEIJICHUS KIMMaTa, IMapHUKOBBIN
addekr. YronpHas KUcCIoTa U €€ coM, uX (PU3NUEeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPTraHMYECKHUX BELIECTBAX KAK O COEUHEHHSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMOJOTUYECKU BaKHBIX BEIIECTBAX: KHpaX, OelKax, yrieBojax — U ux
poJii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHenne. CoenuHeHuss KpemHus B mpupoje. OOmmue mpeacTraBieHus 00
okcuse kpemuus (IV) m kpemuueBoi kuciore. CHIMKATBhl, UX UCIOJIb30BAHHUE B
OBITY, B IIPOMBILIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMu XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  CcOeAUHEHUSMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOOICHUE TIpoliecca OOYTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, M3YyUYCHHE XUMUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuK Ha Cybdart-
MOH W HaOJIOJICHHE TMpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yYEHUE MPHU3HAKOB
WX POTEKAHUS, B3aUMO/ICUCTBUE KOHIICHTPUPOBAHHON a30THOU KUCIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyYyeHUEe, COOMpaHUE, pACcIO3HABAaHUE M H3yYeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3YyYEHHE TPHU3HAKOB HX NPOTEKAHHUS, O3HAKOMIIEHHE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBHBIX
3az1a4 o TeMe «BakHelIe HeMETAJIIBI U UX COSTUHECHUSY.

MeTanbl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux isnemeHtoB J[. W.
MenneneeBa u cTpoeHusi aToMOB. CTpoeHHe MeTallioB. MeTainueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€Tka.  DIEKTPOXUMUYECKHH  psif
HampsHKeHU MeTamnoB. dusndyeckne U XMMUYECKHUE CBOMCTBA MeTauioB. OO01ue
crocoObl TosyyeHus MeTaioB. [loHsATHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIILICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyeckoi cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HaTpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B IIpupoje. PU3NUECKne U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THIAPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, TUAPOKCUIbI U conn xernesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEHW B3aMMOJECHUCTBUS OKCHA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BAaHUE BHUICOMATEPHATIOB),
UCCIIEJOBAHUE CBOWCTB >KECTKOW BOBI, IPOLIECCA TOPEHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIMOJB30BAaHHUE  BUIEOMATEpPUAIIOB), IPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEaKIUi HAa WOHBI: MAarHus, KaJblMs, alFOMUHUS, LIUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmromeHNE M ONMKMCAHUE TPOILIECCOB OKPAIIMBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTepHaIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHenmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoib mpu
XUMHUYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (NMpeaenbHas IOMycTHUMast
KOHIIeHTpaius Beuiects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie ceéa3u



Peanuzanus MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IHKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukamnus, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TEXHOJIOTUsI, MATEPUAIIBI.

dusnka: maTepusi, aToM, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUN 3apsj, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (POTODIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKas
pemeéTka, CruiaBbl, (PU3MUECKUE BEIWYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, MJIAaHEThI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTHI, MTUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpaTbl, TOPHBIC MOPOJIHI,
M0JIE3HbIE UCKOIAeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COLMOKYJIbTYPHbIMU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU, NPUHSATHIMU B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpeHUe ONbITa AEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpuoTH4YeCKOro BOCIMTAHUS :

LEHHOCTHOT'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B KWU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEpPHON MHpOpMaIME 0
MEPEIOBBIX JOCTMXKEHUSX W OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyrUX  BUJAX
JESITEHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIPH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapuUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT' 0 MO3HAHUA:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABISIOIINE
OCHOBY Ui TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUU I10
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(GOPMALMOHHON M YUTATEIbCKOM KYJbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHHIO, JHOOO3HATENbHOCTh, T'OTOBHOCTh U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM H  HUCCIEIOBATEIBCKOM
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4)¢opMupoBaHMS KYJbTYPHI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHHWE TMOCJIEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBoro BoCiMTAHMS:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3indyHOro poa,
yBOKEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUS 00pa30oBaHuUs ¢ YU4ETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENTHOHM MpoheCCHOHAIIBHOM JeATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6)3K0J10rH49eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH I€JeCO00pa3HOe OTHOIICHHE K TNPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
IpaBMJI 0€301MIACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIpOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIydaeMble MPU U3YYCHUH XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHSI  AKOJOTMYECKOM  KYJIbTYpbl, OCO3HAHHUS TIJIOOAJBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBbIC IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYIIECTBIEHUIO Y4YEOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAMU H3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TMPUMEHITh B TIpoIlecCe€ TO3HAHMS TOHATUS (TIPEJAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMUU MOJICIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh U XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAu€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoaaTh 3a XOAOM IIpollecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYy4YaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
mocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJbl U 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3TIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBAThL B Tpolecce ydeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoie auanora W (WiaM) JHUCKYCCHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
ACSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBHIMIOJHEHUS XMUMHUYECKOT0 JIKCIepuMeHTa (1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OmNpenelieHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHUBepcaJibHbIEe YueOHbIe NeiCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIIOCOOBI PEIIeHUs] YICOHBIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBISATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATHh KOHTEKCTHI, MIpe/jlaraéMble B YCIIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHON paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kj1acce npeMeTHbIEC pe3yJIbTaThl HA 0A30BOM yYPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHSTHN: aTOM, MOJIEKyIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE ¥ HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIUU pPa3JIOKEHUs, PEaKIMU 3aMEIIeHUs, peaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PAacCTBOp, MAacCOBasi JIOJIsI BEIECTBA
(poIIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHITHUS MIPYU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS (HOpMYT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoil cucreme,
3aKOHOB COXPAaHEHUsI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpymma (b-rpynma)y, Mansie u
OOJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckas cucrema XuMmudeckux daementoB . H.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKHUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTM IPOTEKAHUS XHWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHYECKOro JJeMeHTa 1o ¢opMmyIe
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE OINEPAlMM MBICIUTEIIBHONW JESATEIbHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIO,
BBISIBJICHUE TMPUYMHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHS] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METObI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbM 00OpYJOBaHUEM, a TaKXkKe IMpaBUjaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TMOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOAA U KHCIOPOJa), TMPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MACCOBOM J0JEW PACTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIHEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(maxkmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K koHily o0ydenus B 9 ki1acce npeMEeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX TMOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PEaKIusl, XUMUYIECKasi CBSA3b, TEIIOBOU ekt
peakiuu, MOJib, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLHUALMS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIuU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUUH, MPEACIbHO IOMYyCTHUMAs
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO0 XUMHUYECKOW (popMmyre, xapakTep Cpeabl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabinunyto ¢opmy [lepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMH  CTPOEHHUS  aTOMOB  XHMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U TIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (M0 YUCIAy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) O0mUE W crenuduueckrne XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JTUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIUA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca STUX peaKIui;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COETUHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
noaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKHUX BEUIECTB;

IPUMEHSITH OCHOBHBIC OTEpAIlMi MBICIUTEIFHON ACSTENIBHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O000IleHHe, CHUCTEeMaTH3allMI0, BBISIBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HaOJIIOICHNe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCIEPUMEHT (pEeasIbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeunie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2.BaxHeiilme npeacTaBUTe I HEOPraHNYeCKNX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepnoanyeckasi cucreMa xumudeckux 3j1eMeHToB /. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma

12| Osemmenno ; biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB 68

1O ITPOI'PAMME




9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabublie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1.BemecTBo U XUMHYeCKHE peaKIMU
1 [ToBTOpEHUE U yriydiieHne 3HaHuN OCHOBHBIX 5 | bubnuorexa [JOK
' pasenos Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUSA
)1 OO6mrast XapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
2.4 anemeHTOB [VA-rpynmnsl. Yriepoa u KpeMHHUMA 8 1 2 bubmmorexa [TOK
' PYHTIEL. post p https://m.edsoo.ru/7f41a636
U UX COEIMHEHUS
Hroro no paszneny 25




Pazgen 3.MeTa/iibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 Obuwue cBoicTBa METa/IIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneliime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4.Xumus u okpyxxaiouias cpeaa
4.1 BemecTBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 Bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE 8 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [{OK
yenoBeka. Tena u BeecTna https://m.edsoo.ru/ff0d210c

bubmmoreka [{OK

2 ITonsaTtue o MeToax MO3HAHUS B XUMHUU 1

https://m.edsoo.ru/ff0d227e
IIpakTuyeckas padora Ne 1 «IIpaBuia

3 paboThl B J1a00paTOPHU M NPHEMBI 1 1 bubmuorexa [JOK
o0pamieHus ¢ J1a060paTOPHbIM https://m.edsoo.ru/ff0d23dc
000py10BaHUEM)

4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas padora Ne 2 «Pa3nenenue

5 cMeceil (Ha mpuMepe OYUCTKH MOBAPEHHOM 1 1 bubmorera [JOK

pumep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6 OK

6 ATOMBI U MOJIEKYJIbI 1 nommoreka L

https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) | bubmuoreka [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8

bubnuoreka [JOK

8 [IpocThlie 1 croXXHBIE BElECTBA 1

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa HOK
YIp yi https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmuoreka [JOK




Xumnueckas popmyia. BareHTHOCTh aTOMOB
XUMUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHocurenbHast aroMHasi Macca. OTHOCUTENNbHAS bubnuorexa [JOK
MOJIEKYIIIpHAst Macca https://m.edsoo.ru/ff0d323c
2 MaccoBas 10Jis1 XMMHYECKOTO 3JIEMEHTAa B bu6mmoreka [IOK
COCJIMHEHUN https://m.edsoo.ru/ff0d350c
bubmmoreka [{OK
13 KonnuectBo BemecrBa. Mousib. Mouisipaast macca hitps-//m.edsoo.ru/ff0d5230
14 ®Ou3N4eCcKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XHUMHUYEcKash peaKus https://m.edsoo.ru/ff0d37fa
1 [Ipu3Haky n ycnoBHs MPOTEKAHNUS XUMUYECKHUX bubnuoreka [IOK
peakuui https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUS MaCChI BEIIECTB. bubmuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA 110 bubmuorexa [JOK
YpPaBHEHUSAM XUMHUYECKUX PEaAKIUA https://m.edsoo.ru/ff0d5708
13 Knaccudukanuss XauMUuecKuX peakiuii bubnuoreka [JOK
(coenuHEeHMS, pa3JIOKEHUS, 3aMEeIIISHUsI, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. bubnunorexa [JOK
O06o01eHre 1 cucTeMaTru3amys 3HaHUH https://m.edsoo.ru/ff0d40c4
20 KounrpoabHas padora Nel no reme «BemecrBa bubnnoreka [JOK
U XUMHYECKHe peakuum» https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos. Cocras Bo3ayxa. BuGmiorexa LOK
21 Kucnopos — 351eMeHT 1 IpoCTOE BEUIECTBO.
https://m.edsoo.ru/ff0d448e
O30H
du3nueckrue 1 XMMUUYECKHE CBOIMCTBA KHCIIOPOIa
bub6nunoreka [JOK
22 (peakuuu oxucienus, ropenue). [loustue 06

OKCHJax

https://m.edsoo.ru/ff0d4614




CrniocoObI mosryyeHHs KUCIOPoa B 1ad0paTopun

bubmuoreka [JOK

23
U NpOMBIIIEHHOCTH. [IpruMeHnenne kucnopoaa https://m.edsoo.ru/ff0d497a
TemoBoit 3¢ (hekT XMMHUECKON peaKInH,
bubmmoreka [IOK
24 IIOHATHE O TEPMOXMMHUYECKOM YPaBHEHHUH, DK30-
https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKIIUIX
’5 TormmuBo (HeTh, Yroiab M METaH). 3arps3HeHNe bubnuoreka [JOK
BO3]lyXa, CIIOCOOBI €ro MpeI0TBPALICHUS https://m.edsoo.ru/ff0d4c4a
IIpakTnueckas padora Ne 3 mo Teme
26 «IlosryyeHue u cooupanmne KMcJaopoaa bubnrotexa LIOK
Y . P poaa, https://m.edsoo.ru/ff0d4ae2
U3ydeHHe ero CBoicTB»
7 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPO/IA. bubmuorexa [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHe 0 KUCTOTaX U COJISIX Bubnmorexa [IOK
https://m.edsoo.ru/ff0d50d2
bub OK
30 CriocoObl MoTy4eHus BOJAOPOAa B JIA0OPATOPHH nommoreka L
https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 mo reme
31 «Ilosryyenue u cobnpanue Boaopojaa Bubmrorexa LIOK
y 1P Aopota, https://m.edsoo.ru/ff0d4£42
HU3yYeHHe ero CBOCTB)
N " bub K
32 MousipHbiii 00BEM ra3oB. 3aKoH ABOTAIPO uoamorexa O
https://m.edsoo.ru/ff0d542e
Brruncnenus 00bEMa, KOJIHMUECTBA BEIIECTBA
bubnuoreka [JOK
33 rasa 1o €ro u3B€CTHOMY KOJIMYECTBY BEIlIECTBA
. https://m.edsoo.ru/ff0d55a0
WIH 00bEMY
34 Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO bubnunoreka [JOK

pCaKkiuu Ha OCHOBC 3aKOHa 00BEMHBIX

https://m.edsoo.ru/ff0d5708




OTHOIIIEHUI Ta30B

35 duznyeckne 1 XMMUYECKHEe CBOMCTBA BOJIBI bubmmorexa [IOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 CocraB ocHoBaHuii. [ToHsATHE 00 MHIUKATOpPAX
AHKATOP https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U
37 HEHaCBIIIIEHHBIE pacTBOPHL. MaccoBast 1015 bubmorexa HOK
B PacTBOpeL A https://m.edsoo.ru/ff0d5b40
BEIllECTBA B pPacTBOpE
IIpakTnueckas padora Ne 5 mo teme
38 «IIpuroroBJieHHE PACTBOPOB ¢ ONpeaeTéHHOM brbmmorexa [TOK
P . . P p pea https://m.edsoo.ru/ff0d5eba
MAacCOBOii 10J1eil pacTBOPEHHOI0 BelIECTBA»
39 KontpoubHas padora Ne2 o reme bubnuoreka [IOK
«Kucaopoa. Bonopoa. Boaa» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccuukaus, bu6mmoreka [IOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
A1 [Tonydenne u XMMHUYECKUE CBOMCTBA KUCIOTHBIX, bubnuoreka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIIOB https://m.edsoo.ru/ff0d664e
4 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuoreka [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
. . bu6mmoreka [JOK
43 [Tosydenune n XuMHUYECKHE CBOMCTBA OCHOBAHMM
https://m.edsoo.ru/ff0d67ca
m Kucnoter: cocraB, knaccudukanms, bubnunorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
. bubmuoreka [JOK
45 [TonyueHnue U XuMU4YeCKHe CBOMCTBA KUCIIOT
https://m.edsoo.ru/ffOdfee2
46 Conu (cpemHue): HOMEHKIIATypa, CIoCOObI bubnunoreka [JOK
MOJIyYECHHS, XUMAYECKUE CBOWCTBA https://m.edsoo.ru/00ad9474
47 IIpakTnuyeckas padora Ne 6. Pemnenne bubnuoreka [IOK




IKCIEPUMEHTAJIBHBIX 32/1a4 10 TeMe
«OCHOBHBIE KJIACChl HEOPTAaHMYECKUX
coeIMHEeHUI»

https://m.edsoo.ru/00ad9b7c

I'enernueckas CBI3b MCKAY KJIaCCaMU

bubmmoreka [{OK

48
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
. bubnunoreka IHOK
49 O0006111eH1E U CUCTEMATH3aLUs 3HAHUI o
https://m.edsoo.ru/00ad9cb2
KonTpoabHas padora Ne3 no reme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKHX bubmiorexa HOK
. P https://m.edsoo.ru/00ad9ela
coeqHeHun"
[TepBbie MOTBITKHM KIaCCU(PUKAITIN XUMHUIECCKUX
bu6moreka [IOK
51 anemeHTOB. [loHsATHE O TPyNTIaX CXO HBIX
https://m.edsoo.ru/00ad9ffa
DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
bu6mmoreka [IOK
52 cucTeMa XuMHYeCKuX 3yemenToB /I, W.
https://m.edsoo.ru/00ada52c
Meunneneena
53 Ilepuoawl, rpymnel, IOATPYIIIIEI bubmorexa LOK
p » TPYHTIRL, pym https://m.edsoo.ru/00adas52¢
54 Crpoenne atomoB. CocTaB aTOMHBIX SIIIED. bubnunoreka [JOK
H3zoTommr https://m.edsoo.ru/00ada342
CtpoeHue MeKTPOHHBIX 000JI0YeK aTOMOB
. bubnuoreka [JOK
55 aneMmeHTOB [lepuoanueckon cucremsr /1. U.
https://m.edsoo.ru/00ada6bbc
Menneneesa
XapakTepucTUKa XMMUUYECKOTO 3JIEMEHTA IO €ro
. bubmuoreka [JOK
56 nosnoxxeHuro B Ilepuoanyeckon cucreme . 1.
https://m.edsoo.ru/00ada824
MenaeneeBa
57 3nauenue [lepuoauyeckoro 3akoHa Jis bubnunoreka [JOK

pa3BuTus Hayku U npaktuku. [. Y. Mennenees

https://m.edsoo.ru/00ada96e




— Y4€HbII, NEAAror U IPaKIaHuH

53 DIEKTPOOTPULIATEIILHOCTh ATOMOB XUMHUUYECKHUX | bubnmoreka [JOK
3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas cBSI3b 1 bubnmorexa LHOK
https://m.edsoo.ru/00adac34
bubmmoreka [IOK
60 KoBanenTHas nosisipHasi XuMu4eckasi CBs3b 1
https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
61 KoBanenTtHas HenoJsipHas XMMUYECKas CBSI3b 1
https://m.edsoo.ru/00adaab9
bu6moreka [IOK
2 1
6 CreneHy okucierus https://m.edsoo.ru/00adae28
bu6moreka [IOK
63 OKHCAUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIIHI 1
https://m.edsoo.ru/00adb076
64 OxuCIUTEIIN ¥ BOCCTAHOBHUTEIIH 1 bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTpoabHasi padora Ne4 o teme «CTpoeHue | bubnuoreka [IOK
aToMa. XuMHYeCKasl CBA3b» https://m.edsoo.ru/00adb486
66 PesepBubIit ypok. O6001meHNE 1 1 bubnunoreka [JOK
cUCcTeMAaTU3aIys 3HaHUH https://m.edsoo.ru/00adb33c
67 Peseprubiit ypok. O6001meHNE 1 1 bubnuoreka [JOK
cUCcTeMAaTU3aIys 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0o001IEHNE U | bubnuorexa [IOK
cUCTEMAaTH3aIlys 3SHAaHUN https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KUIIACC

Kosmn4yecTBo yacos DJIeKTPOHHBbIE
uudposbie
Ne i/ Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
[Tepnoanueckuit 3akoH. [lepnoanueckas
bubmmoreka [{OK
1 cucTeMa XMMHYecKuX 3yemenToB /I, W. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
N bubmuotexa [JOK
2 XUMHWYECKUX IIEMEHTOB TEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEepHUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunp xXuMuueckoil CBSI3U U THIEI | bu6mmoreka [IOK
KPUCTALUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTpoabHast padora Nel nmo reme
5 «IloBTOpEHUE M yriy0JieHue 3HAHU I 1 1
OCHOBHBIX pPa3/1eJI0B Kypca 8 Kkiaccay
6 Kiaccudukanus XuMu4ecKuX peakifi mo | bubmuoreka [JOK
Pa3INYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonaTHE 0 CKOPOCTU XUMUYECKOUN pEeaKIUU.
bubmuoreka [JOK
7 [ToHATHE O TOMOTE€HHBIX U I'€TEPOTr€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusx
[ToHaTHE O XUMHUYECKOM PAaBHOBECHHU.
8 @®akTOpbl, BIUAIOIINE HA CKOPOCTh XUMHUUYECKOU 1 Bubmmorexa LIOK
PoL, p https://m.edsoo.ru/00adc28c
pEeaKLMH U MOJIOKEHUE XUMUYECKOTO




paBHOBeECHs

9 OKHCIIMTEIIBEHO-BOCCTAHOBUTEIIBHBIC PEAKIIHHI bubmorexa OK
peaidt https://m.edsoo.ru/00adcade
10 Teopus 2NEKTPOIIUTUYECKON JUCCOLMALIUH. bubnuorexa [JOK
CunbHbIe U clladble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
. bubnuoreka [JOK
11 HoHHbIE ypaBHEHHUSI peaKkuil
https://m.edsoo.ru/00add448
XuMHUYeCKre CBOMCTBA KHCIOT M OCHOBAHHUII B
. . bubnuoreka [JOK
12 CBETE MPEACTABICHUHN 00 AIMEKTPOTUTHIECKOM
https://m.edsoo.ru/00add5d8
JIHCCOITAAITAHT
XUMHUYECKIe CBOMCTBA COJICH B CBETE
. . bubmuorexa [JOK
13 MpeACTaBICHUHN 00 AIEKTPOIUTHUECKON
https://m.edsoo.ru/00add8b2
JIICCOITAAITIHT
. bu6mmoreka [IOK
14 [TonsiTue o ruapoIU3€E CoJiei
https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK

15 O06o00meHre B CHCTEMAaTH3alHs 3HAHUH nosmotera Il

https://m.edsoo.ru/00addd12

16 IIpakTuyeckas padora Ne 1. «Pemenne bubnuoreka [JOK
IKCINEPUMEHTAIBHBIX 32/1a4» https://m.edsoo.ru/00addbfa
Kourposbnas padora Ne2 nmo treme

17 «3JIGII:T OJII/ITI/II:—leCKaH HCCOIM AN bubmmorexa [TOK

P 8 TUHATIHSL. https://m.edsoo.ru/00addecO
XuMHUYeCKHe peaKlMi B PACTBOPax»

18 OO1as XapakTepUCTUKa raJIoreHOB. bubnunorexa [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CoisHas KUCIOTA,

P P N bubmuoreka [JOK
19 XUMHUUYECKHE CBOMCTBA, MOJIyYEHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 IIpakTnueckas padora Ne 2 mo Teme bubnuoreka [IOK




«IlosryyeHue COJIAHOM KHCIO0ThI, H3y4YeHHe eé
CBOMCTB»

https://m.edsoo.ru/00ade348

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

N bubnuorexa [JOK
21 peakuuii, eCiii OIMH U3 PEarcHTOB JaH B
https://m.edsoo.ru/00ade488
M30BITKE
2 OO61ast xapakTepucTuka 31eMeHTOB VIA- bubnuoreka [JOK
TPYIIIIEL https://m.edsoo.ru/00ade64a
AIOTpOTIHBIE MOTU(UKAITUU CEPBI.
P d N P . bubmmoreka [{OK
23 HaxoxneHue cepbl 1 €€ coeTuHEHMI B
N https://m.edsoo.ru/00ade64a
npupojie. XMMUUYECKUE CBOMCTBA CePhI
4 CepoBonopo, cTpoeHne, pu3ndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3HYECKUE U bubmuotexa [JOK
XUMHUYECKHE CBONCTBA, MIPUMEHECHHUE https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKIUH, JIEIKAIE B OCHOBE
26 MIPOMBIIIJICHHOTO CTI0C00a MOJyYeHUsT CepHOI bubnuoreka [IOK
KUCJIOThL. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarolLlel cpeibl COEAMHEHUSIMU CEPBI
7 Brrunciienue MaccoBo# A0JIM BbIXOJA TPOAYKTA bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO1as XxapakTepucTUKa AEeMEeHTOB V A-
28 rpynnbl. A30T, pacOpoCTpPaHEHHUE B IIPUPOIE bubmnorexa [IOK
PYIIIBL. » Pactipoctp . PHpOZE, https://m.edsoo.ru/00adeea6
(bu3znuecKkrue U XMMHUYECKUE CBOMCTBA
29 AMMHMaK, ero pu3ndecKkue U XUMUICCKUE bubnunoreka [JOK
CBOMCTBA, [TOJIy4EHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
IIpakTHyeckas padora Ne 3 mo Treme
P P bu6nuoreka [JOK
30 «Ilonyyenne aMmmMuaka, u3y4eHue ero

CBOMCTB»

https://m.edsoo.ru/00adf180




A30THas KUCIOTa, € PUu3nuecKue u

bubmuoreka [JOK

31
XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH AMMOHUS B
0 KauecTBe MUHEPAJIbHBIX YI0OpEHUM. bubnuorexa [JOK
XHUMHUYECKOE 3arpsI3HEHNE OKPYXKAIOLIEH Cpebl https://m.edsoo.ru/00adf518
COCIMHECHUSIMH a30Ta
®docdop. Oxcua pocdopa (V) u pochopuas
. bubnuoreka [JOK
33 KHCJIOTa, GU3UYECKUE U XUMHUUECKHE CBOMCTRA,
https://m.edsoo.ru/00adf68a
MOJIy4ECHHE
Ucnonb3oBanue pocdaTtoB B KauecTBe
. bubmuorexa [JOK
34 MUHEpaJIbHbIX y100peHuil. 3arps3HeHue
. https://m.edsoo.ru/00adfc20
MPUPOIHOH cpenbl hochaTamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJIE, bubmuorexa [JOK
(br3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHUYECKHE CBOMCTBA. DKOJIOTHUYECKHE bubmuorexa [JOK
poOJIeMBbl, CBSI3aHHBIC C OKCHUJIOM YyTJIepoja https://m.edsoo.ru/00adfebe
V)
bu6mmoreka [JOK
37 VYroapHasg KUcIoTa U €€ Cou
https://m.edsoo.ru/00ae006¢c
IIpakTuyeckas padora Ne 4 mo reme
38 "IloJry4eHHe YyIJIeKHCJI0ro ra3a bubmmorexa LIOK
y y ) https://m.edsoo.ru/00ae027¢e
Ka4yecTBenHasi peaknusi Ha KapOoHaT-MOH"
39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnunoreka [JOK
BEIIECTBAX KaK O COSAUHEHUAX yriepoaa https://m.edsoo.ru/00ae054¢e
. bubnunoreka [JOK
40 Kpemnuuii u ero coennHeHus 1
https://m.edsoo.ru/00ae080a
41 IIpakTnuyeckas padora Ne S. Pemnenne bubnuoreka [IOK




IKCHNCPUMEHTAJIBHBIX 3a/1aY 110 TEME
«BaxxkHeHIIIMe HEMETAJLJIBI U UX COeMHEHNM»

https://m.edsoo.ru/00ae0bf2

KonTpoabHnas padora Ne3 no reme

bu6mmoreka [{OK

42
«BakHeiilnue HeMeTAJUILI M MX COETUHEHM D) https://m.edsoo.ru/00ae0el8
OO6mast XxapakTepUCTUKAa XUMUYECKHUX
43 3JIEMEHTOB — METaUIOB. MeTraindeckast CBs3b bubnuorexa [JOK
Y METAJUIMYECKast KPUCTAIUINYECKAs PEIIETKA. https://m.edsoo.ru/00ae103e
duznvecKkue CRONCTBA METAJIJIOB
XuMHUYECKHEe CBOMCTBA METAJIJIOB.
. . bubnuorexa [JOK
44 DIEKTPOXUMHUYECKUH Pl HAIPSDKEHUN
https://m.edsoo.ru/00ael 156
METaJJIOB
OO6mme cnocoObl MOTYICHHS METAJIOB.
45 CrutaBsl. Berunciienys no ypaBHeHUSAM bubnuoreka [IOK
XUMHUYECKUX PEAKINH, €CIIM OJUH U3 PEarcHTOB https://m.edsoo.ru/00ael 156
COIEPKUT IPUMECH
bu6mmoreka [IOK
46 [TonsaTHE O KOPPO3UU METAJLIOB
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 Illenounble METaJIIbI 1
https://m.edsoo.ru/00ael14b2
bu6mmoreka [JOK
48 OKcuIbpl M THAPOKCUIBI HATPUS U KIS
https://m.edsoo.ru/00ael14b2
49 Illenoyno3eMeNnbHBIC METAIIIbI — KAIbLIHWI 1 bubnuoreka [JOK
Marduu https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Baxueiiime coequHeHUS KaJIbUA
https://m.edsoo.ru/00ael5e8
51 O06o0meHre U cucTeMaTru3arus 3SHAaHUH
N N bubmuoreka [JOK
52 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUs i

https://m.edsoo.ru/00ae1 886




IIpakTnuyeckas padora Ne 6 mo Teme

bubmuoreka [JOK
53 "KécTKoCTh BOABI M METOILI €€
" 8 g https://m.edsoo.ru/00aelae8
yCTPpaHeHMs
N bu6anorexa IIOK
54 AnroMuHnR !
https://m.edsoo.ru/00aelc64
. bubnuorexa [JOK
55 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA
https://m.edsoo.ru/00aelc64
bubnmuoreka IHOK
56 Keneso 3
https://m.edsoo.ru/00ael1d86
57 Oxcunpl, TuAPOKCUIBI 1 conn kenesa (1) u bu6moreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eH1E U CUCTEMATH3ALUS 3HAHUN
IIpakTuyeckas padora Ne 7. Pemienne
59 IKCIEePHMEHTAJIbLHBIX 32124 10 TeMe bubmorexa HOK
P . https://m.edsoo.ru/00ae3de8
«BakHeimme MeTaJIJIbI M1 X COeTHHEHHU
Brrunciienus no ypaBHEHHSIM XUMHYECKUAX
60 peaKuuii, €CJIM OJTMH U3 PEareHTOB JaH B bubnuoreka [IOK
M30BITKE WIIA COJACPKUT IPUMECH. Bbraucienus https://m.edsoo.ru/00ael 750
MAacCOBOM JIOJIM BBIXOJIa MTPOAYKTA PEAKIINHI
61 O000111eH1E U CUCTEMATHU3AIUS 3HAHUN
62 KountpoabsHnas padora Ned4 o reme
«BakHelmme MeTaJLIIBI M UX COeTHHEHHUS
63 BemniecTBa 1 maTepualbl B TOBCEAHEBHOM bu6mmoreka [JOK
JKM3HHU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HeHUE OK aroIei cpepl bubmiorexa LIOK
p Py p https://m.edsoo.ru/00ae4270
65 Ponp XxuMuM B peIieHNH SKOJIOTHUECKUX bubnuoreka [IOK

npobiaem

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




66 PezepBHbiit ypok. O0o0ICHNE U 1 bubmuoreka [IOK
cHCTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHbIit ypok. O0o0IICHNE T | bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHuI https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O0o0IICHNE T | bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ad9cb2
OB EE KOJIMYECTBO YACOB 110 ITPOTPAMME 68
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