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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 0011ero oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIero 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHOH paboyell MpPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHLETIIUY MPENoaBaHusl y4eOHOro npeamMera « XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Oa€T TPEACTaBICHHE O MLENAX, OOILIeld CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PA3BUTUSA OOYYAIOMMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
IpeayCMaTPUBAET pACHPEACICHUE €ro IO KilaccaM W CTPYKTYpUpPOBAHUE IO
pazgenaM M TeMaM MpPOrpamMMbl IO XUMHH, OMNPEAEISIET KOJWYECTBEHHBIE H
Ka4E€CTBEHHbIC XapaKTePUCTUKU CoJIepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMHUHU HA YPOBHE 1eJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocss MO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHH CIYXKUT OCHOBOM [Uisi (HOPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUPYEMble XHMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHHIX
HHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUs TI00aJbHBIX
npoOjieM yCTOMYMBOTO PA3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, IHEPTreTHUUSCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3aliiii  BO3MOXKHOCTEH  JUii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhI JUYHOCTH, €€ 00mmIel 1 GyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOy4JalIuXCsi, HABBIKOB HMX CAMOCTOSITETLHOW  y4eOHOW  JEeSATENbHOCTH,
AKCHEPUMEHTAJIbHBIX UM MCCIEIOBATEIbCKUX YMEHUW, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKU3HM, TaK U B TPO(ECCHOHATBHOMN eI TETLHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IVIS/1a HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SABJISETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K UeIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBi€HUs B OOyYEHHHM XUMUU OOECHEUMBAIOTCS CHEUU(UKOM
COlepKaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABISIETCS  NEJaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHWEM 0a30BOM HAYKM XMMHUH Ha ONpPENeIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTr0 00I11eT0 00pa30oBaHUs OPUCHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHCTEMBI IMEPBOHAYATBHBIX TMOHATHH XUMHUH, OCHOB
HEOPraHUYeCKOM XUMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUU
OpraHUYeCKOM XUMHUHU.

Crpyktypa coaepkaHusi MpOrpamMMbl M0 XUMHUHU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOro mojaxoja k e€ m3zydeHuto. CojepkaHue CKIIAIbIBACTCS U3 CUCTEMBbI
MOHSATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0 OSTU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbI IO TPUHIIUIY
MOCJIEIOBATEIILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUYECKHUX IMPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYECHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoauyeckoro 3akoHa J[. M. MenneneeBa Kak OCHOBHOTO 3aKOHa
XUMUU;

— Y4YE€HUS O CTPOCHHUH aTOMa U XUMHYECKOM CBA3U;

— TpeACTaBIICHUH 00 SJIEKTPOJUTUYECKON AUCCOLMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUA pacCMaTPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINOJNHSAS (YHKIUU OOBICHEHHS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOJYyYECHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUHU  CIOCOOCTBYeT  (HOPMHPOBAHUIO
MPEJCTABICHUS] O XUMMUYECKON COCTABJISIOLICH HAYYHOU KAPTHUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TO3HaHWs B Hayke. M3ydeHue XHMHUHU MOPOUCXOAUT C MNPUBICYEHUEM
3HAHUW U3 paHee U3YYEHHBIX Y4eOHbIX mpeAMeToB: «OKpyXarolui MHPY,
«buonorus. 5—7 knacce» U «@u3nKa. 7 KIaccy.

[Ipy wW3ydeHWHW XWMHH TPOUCXOAWT (OpMUPOBaHHE 3HAHWI OCHOB
XUMHUYECKOW HAyKM Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya yuyeOHOro mpeameTa COCTOMT B (OPMHUPOBAHUU CUCTEMBI XUMHUYECKUX
3HAHUM — BaKHEUIHNX (DAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX MOJIOKECHHM,



JOCTYIHBIX OOOOIIEHUA MHUPOBO33PEHUYECKOIO XapakTepa, sfA3blKa HAayKH, B
NpUOOIIEHMM K HAy4YHbIM METOJaM T[O3HAHMS TMpPU H3YYEHUU BEIIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUU U Pa3BUTHHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUHM B Y4eOHO-IIO3HABATENbHOM M Yy4eOHO-HCCIEN0BATEIbCKON
NEeSTENbHOCTH, OCBOEHUU MpaBWJl 0O€30MacHOro OOpallleHus C BEIIeCTBAMHU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3y4eHUM XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENI TaKKUe LIEHU, KaK:

— (QopMUpOBaHME HWHTEIUIEKTYaJbHO PA3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30oBaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbBHOMY NPUHATHUIO PEILIECHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM SKU3HU;

— HampaBJICHHOCTh OOy4YeHMs] Ha  CHUCTeMaTH4ecKoe MpUOoOLIeHUE
oOydJarommxcs K CaMOCTOSATEIbHOW MO3HABATEIbHON JeATEIbHOCTH, HAyYHBIM
METOJIaM TIO3HaHMsI, (POPMUPYIOIIMM MOTHUBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecreyeHune yClIOBUM, CIOCOOCTBYIOUIUX MPUOOPETEHHUIO 00yUarOIIUMHUCS
OMbITAa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMS M CAMOIMO3HAHUSA, KIIOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIIMX YHHUBEpPCaJbHOE 3HAYEHUE JUIs
pa3IMYHBIX BUAOB JESATEIBHOCTH;

— (dopmupoBanue oOmEeH (YHKIUOHAIBHOM M €CTECTBEHHO-HAay4HOM
IPaMOTHOCTH, B TOM UHUCJI€ YMEHUH OOBICHATH U OLICHUBAaTh SIBJICHUS
OKpY’>KaIoILlEro MHUpPA, HCIOJb3YyS 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHUH
XMMUH, TPUMEHATh HUX IpPU pPEIIEHUH NpoOJieM B IOBCETHEBHOM JKU3HU U
TPYZOBOM JAEATEIbHOCTH;

— (¢opmupoBaHue y OOy4yaroUMXcsi TyMaHUCTHUECKUX OTHOLICHHH,
NOHUMAHUSl LEHHOCTM XMMMUYECKUX 3HAaHUM U1 BBIPAOOTKH HKOJIOTUYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATENBHOCTH B IEIAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH PUPOIHOM CpeIbl;

— pa3BUTHE MOTHUBALMU K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQuWiIs U HANpaBiICHHOCTH JaJIbHEUIIETO
o0yJeHUsI.

OOmiee 4WCIO 4YacoB, OTBEACHHBIX JMJI HU3YyYEHUS XHMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIE XUMUYECKHE TOHSITUSA

[Ipenmer xumuun. Ponb XMMuK B KU3HU 4YENOBEKAa. XUMHUS B CUCTEME HaAYK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTO/AaX MO3HAHUS B XUMUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE »dJeMeHThl. CHMBOJIBI XUMUYECKUX
3neMeHTOB. [IpocThie U CIIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckas ¢Gopmyna. BajleHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OtHocuTENbHAS MOJIEKYJISIpHasg Macca. MaccoBasi 10711 XUMUYECKOTO AJIEMEHTA B
COEMHEHHH.

KomuuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocBsi3b KOJIMUECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IHUHHMI] BeliecTtBa. Pacuérel 1o dopmynam
XUMUYECKUX COSTUHCHUM.

du3nUecKne U XUMUUYECKHE SBJIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEUIECTB. XuUMHUUecKkue ypaBHeHuUs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ 1abopaTOpHBIM 00OpPYIOBAHUEM, U3YYEHUE U OINKCAHUE
GbU3MYECKUX CBOMCTB 00paslloB HEOPraHWYECKMX BEIIECTB, HAOJIOJICHUE
¢usznueckux (TUTaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlMs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAJIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTON) SBJICHUM, HaOMI0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHMS XUMHUUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3oKeHHE THIPOKCH]IA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3eieHHs] CMECed: ¢ MOMOIIbI0 MAarHuTa, (UIbTpOBaHUE,
BbITIApUBAHUE, JUCTHLIAIMS, XpoMaTorpadusi, MPOBEJCHUE OUYUCTKH TTOBAPEHHOU
COJIM, HAOIIOJEHWE W  ONHCAHUE  pPe3yJbTaTOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JIaHUE MOJEJIEH MOJIEKYJ
(IIapOCTEPIKHEBBIX).

Ba:xHeiilue npeacTaBuTe 1M HEOPraHUYECKUX BeleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemlecTBo. HaxoxkaeHue kuciiopoja B mpupone, (puanueckue M XUMHUECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHciopozaa B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoll 3(p(EKT XUMUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE peaKuu. TOIUIMBO: Yrojb M METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, Gu3MUecKue MW XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Monsipabiii  00bEM  Ta30B. Pacy€Thl 1O XUMHUYECKUM  YpaBHEHHUSIM.

dusnueckue cBoiicTBa BOAbl. Boma kak pactBopurenb. PacTBOpbIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOpPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  coseoOpa3yronie  (OCHOBHBIE,  KHCIOTHBbIE, aM(OTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusznueckue M XUMHYECKUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus oCHOBaHHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PuU3NUECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuil. [losrydenrne ocHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHYECKHE CBOMCTBa KHUCJIOT. Psn aktuBHoctm MetauioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenkiatypa coisieil. @u3ndeckue U XMMUYECKUE CBOWMCTBA COJICH.
[Tomyuenue conen.

I'eneTnyeckas cBA3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COCTMHEHUIA.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEAEIEHNUE COJCPKAHUSA KUCIOPOIa B BO3AYyXE, MOJIYyYEHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJCHCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBEHUA U
MpeKpamieHus ropeHus (moxapa), O3HAKOMJIEHHE C oOpasllaMH OKCHIIOB U
ONMMCAaHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHWE, pACIO3HABAHWE W H3YUYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojaeicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUCOMATEPUAIOB), HAOIIOJEeHNUE 00pa3IlloB BEIIECTB
KOJIMYEeCTBOM | MOIIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C OMNPEICIEHHON
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJIaMHU
(matpuem u©  KanmblueMm) (BO3MOXHO  HCIIOJIb30BaHUE  BHUIECOMATEPHUAIIOB),



uccienoBaHue oO0pa3loB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOUEH,
u3ydyeHue B3aumozeicTBus okcuga meau (II) ¢ pacTBOpoM cepHOMl KHUCIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUid HEUTpadu3alyH, MNOJYYEHHE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PAacTBOpa COJIA, PEUICHHE
AKCIIEPUMEHTANBHBIX 3a/lad 1o TeMe «BaxHeline Kiacchl HEOPTraHUYECKHX
COEIUHEHUIY.

IHepuoanuecknin 3axkoH u Ilepmoauyeckass cucreMa XHMHUYECKHX
ieMenToB JI. U. MenngeneeBa. CtpoeHue aTomMoB. XuUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIaCCU(DUKAIMM XUMHUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHbIE U IIEJI0YHO3EMEJIbHbIE METaJlIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasi CHCTEMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUOAHAsT  (OPMBI
[Tepunognueckoit cucrtembl xumuueckux snemeHToB . . Menaeneesa. Ilepuonas
U rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpPAa, HOMEPOB Iepuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. DnekrpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBhIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuognueckoit cucremsl . M. MengeneeBa. XapakTepUCTUKAa XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHS pajnyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoguyeckoit CUCTEMbBI XUMHUYECKUX
BJIEMEHTOB [UJI1 Pa3BUTUsA Hayku W npakTuku. [[. . MeHneneeB — yd€HbIN H
rpakIaHUH.

Xumuueckass cBA3b. KoBajlieHTHass (MOJIApHAasT M HEMOJIAPHAs) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX PJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHusi.  OKHCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Iporecchl OkucaeHus: U BOCCTaHOBICHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

U3y4YeHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPHUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMMI
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemuwie ceaszu



Peanuzamus MeXnpeaMETHBIX CBA3CH NpU M3YYEHHM XMMUH B 8§ Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 MCIOJIb30BAaHUE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U TOHSATUM, SBJISIOMIMNXCS CUCTEMHBIMU JIJI1 OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61ue ecTecTBEHHO--HayUHbIE MOHATUS: Hay4YHBIM (hakT, TUIOTE3a, TeOpHs,
3aKOH, aHallu3, CHUHTE3, KilaccudUKanus, TMEePUOJAUYHOCTh, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: wmarepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbl, PaJIMOAKTUBHOCTh, MOJICKYJIA, 3JIEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, a3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: hotocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MUHEpATBI, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. [lepuoauueckasl CHCTEMa XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX IMEPUOAOB, Kalldsd, Kajdblusid M UX
COCMHEHUII B COOTBETCTBHM C TMOJOXEHUEM »3JIeMEHTOB B Ilepmoanueckoit
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUJBI XMMHUYECKOW CBSI3U. THUIBI KPUCTAITIMYECKHX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUNIMYECKOW PEHIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCA K Pa3IMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMUYeCKUX peakinii MO pa3IMyHbIM MpHU3HAKAM (110 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIHUH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, 0
W3MECHEHHIO CTETICHEW OKMCIECHUS XMMHYECKUX IJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). JK30- U 3HAOTEPMHUYECKUE PEAKIUU, TEPMOXUMHUUYECKHE
YpaBHEHHUS.

[Torsitue o ckopocTH xumMudeckod peaknuu. [loHsTHE 00 00paTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peaknusx. [IoHSTHe 0 TOMOTEHHBIX M TeTEePOrE€HHBIX
peakuusx. llonstue o xkarammse. [loHsTHe 0 XuMHUEeCKOM paBHOBeCUH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKUMU U IIOJOKEHHE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHOU  peakuuu.  COCTaBlIEeHME  ypaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUl C  HUCIOJb30BAHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust PNEKTPOIIUTUUECKON TUCCOLMALUU. DIIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHu3M AUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUAAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIHTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MpOTEKaHUsSI peaKluii HOHHOTO 0OMeEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoWMCTBa KHUCIOT,
OCHOBaHMA U coOJeil B CBeT€ NPEICTaBICHUH 00 BIEKTPOJUTUUYECKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumMenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAIUNIMYECKUX PEHIETOK HEOPTaHHMYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIICKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, MpOLECCAa AUCCOIMALNUU KHUCIOT, WIEIOYEeld U COJIeH
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MAaTEpUANIOB), TPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  TMPOTEKAHUS  peaklWii  HOHHOrO0  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, oO0pa3oBaHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUIUN
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBID KayeCTBEHHbIX pEaklUMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaibl 1 MX COeUHEHHUS

OO6mast xapakTepucTuka TaloreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTereHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XMMHUYECKHME CBOWCTBA Ha TNpPUMEpPE  XJopa
(B3auMoOZEICTBUE C METallaMH, HEMETajulaMH, WIejao4yaMu). XJIOPOBOJIOPO/I.
CongHasi KUCJIOTa, XMUMHUYECKHE CBOMCTBa, IMOJy4YeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHU3M YEJIOBEKA. BakHeHIne XJIOpUIbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

OO6mrast xapakrtepuctuka anmeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pu3mdyecKkue CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPO/Ia U CePbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMHu4eckre cBorcTBa. OKCHIBI Cephbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kwmciora, (Qu3HUecKue W XHMHYCCKHE CBOWcTBA (0OIIMEe  Kak
MPEACTaBUTEN Kjacca KHUCJIOT W crhenududeckne). XUMHUYECKHE PEakilvy,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CIOC00a TMOJMYyYeHHsS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCIOThl. COJIM CEpHOW KUCIIOTHI, KAUECTBEHHAsI peakIus Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ coeNMHEHUN B mOpupoge. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIoIIEeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 3aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIC CTENIEHU OKHUCIICHHS. A30T, pacCpoCTpaHEHHE B MPHUPOJIE,
dbuzndeckue U XumMudeckue cBorctra. KpyroBopot a3ora B npupoje. AMMHUAK, €ro
dbu3nYecKue U XUMHUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiam aMMOHMS,
ux (pu3nyYecKue U XUMHUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ ToyiydyeHue, (PU3NYecKrue U XUMHUUYECKHe
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kiacca KUCIOT U crenuduyeckue).
Hcnonw3oBaHue HUTPATOB MW COJIeM aMMOHMS B KaueCTBE MHHEPAIbHBIX
ynoopeHuii. XuMHUUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COSIUHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIW, 3arpsA3HEHHE BO3JyXa, IMOYBBI M BOAoEMOB). dDocdop,
ajutoTporHbie Mogaudukanuu Gocdopa, puznueckue M XUMHYECKUE CBOMCTBA.
Oxcup pochopa (V) u pochopHas kucinora, pusndeckre U XUMHUYSCKUE CBOMCTBA,
nosydenue. cnons3oBanue pocdaToB B KauecTBe MUHEPATBHBIX YI00pESHHMIA.

O6mas xapaktepucTuka 3iemMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTepHbIE  CTENEHW  OKHUCJICHHUS.  YTUIEpOJ,  aJUIOTPOITHbBIC
Monu(UKALMK, PACIPOCTPAHEHHE B TMpUpojae, (PU3MYecKne U XUMHYECKUE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepona B npupone. OKCUAbl yriiepona, ux
¢uznueckre W XUMUYECKHUE CBOWMCTBA, JEHCTBUE Ha KUBbIE OpPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYEeCKHe MpOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1y100aJbHOTO TOTEIJICHUS KJIMMAaTa, TMapHUKOBBIN
addekr. YronpHas KUcIoTa U €€ coiu, uX (U3NYECKHEe U XMMUYECKHE CBONCTBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIUIEHHOCTH M CEIBCKOM
XO35MCTBE.

[lepBoHauanbHbBIC TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCAUHEHUIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUICH, STAHOJI, TJIMIEPUH, YKCYCHasl KHCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPONOB (Yrojb, NPHUPOAHBIA Ta3, He()Th),
MPOAYKTHI WX mepepaboTku (O€H3WH), WX POJb B OBITY M TMPOMBIIUICHHOCTH.
[TorsiTHe 0 OMONOTMYECKN BaXKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIIeBOJIaX — H UX
polii B OKM3HM 4YeJIOBeKa. MarepuanibHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHE CBONCTBA, IOJIyYEHUE U
npumenerne. CoenuHeHHs KpeMHHsT B mpupoje. OOmmue mnpeacraBieHus 00
okcune kpemHust (IV) u kpemaueBoi kucinore. CHUIMKAThl, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHellue cTpouTeIbHbIE MaTepUalibl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpobiiemMbl 6€30MacHOr0 MCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuiit IKCnepumMenm:

M3yueHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
MPOBEJICHNE KAYeCTBEHHBIX PEaKlMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMBITHI, OTpaxkaromue (U3NYECKHE W XUMHUUYECKHE CBOICTBA
rajjoreHOB M UX COCIUHEHHH (BO3MOKHO HCIIOJIB30BaHUE BHUIECOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOpa3laMud XJOpUAOB (TaJIOTEHUJIOB), O3HAKOMJICHHE C
oOpazmamMmu  ceppl W €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMAaTepraoB), HaOOICHUE TTpollecca OOyTIIMBaHUS caxapa Moja JAeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3Y4YCHUE XHUMHUYECKHUX CBOWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHNE KaueCTBEHHOM peakiMK Ha CyIb(har-
WOH W HaOJIOJICHHE NpHu3HaKa e€ MPOTeKaHMs, O3HAKOMJICHHE C (DU3NUYEeCKUMU
cBoMicTBamMu azora, ¢ochopa M UX COSAUHEHHM (BO3MOXKHO HCIIOIH30BaAHUE
BUJIEOMATEepUaIoB), 00pa3aMu a30THBIX U (HOCcHOPHBIX YIO0OpEeHUH, MoiayyeHue,
coObupaHue, paclo3HaBaHUE W M3YYCHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢GochaT-uOH U HU3yUeHHE MPU3HAKOB
UX MIPOTEKaHUs, B3aUMOJIECTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIJIOTHI C MEABIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yEHUE MoJeNen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHUE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJyYyeHUEe, COOMpaHUe, PACIO3HABAaHUE M H3yUEHHUE
CBOMCTB YIJIEKHCIIOT'O ra3a, IPOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHbBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHUE C
OPOJIYKIHUEN CUIMKATHOM TPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a71a4 o Teme «BakHelIe HeMeTaJIbl 1 UX COSTUHECHUSY.

MeTaJsibl U UX COCTUHEHUS

OO6mast XxapakTEepUCTHKAa XUMHYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHus B llepmogmueckod cucreme XuMudeckux siaemeHto . .
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHEe MeTaIoB. MeTamindeckas CBSI3b U
METAJUIMYECKAas] ~ KpHUCTa/UIMuecKass  peum€Tka.  JJIEKTPOXUMUYECKUH  psll
HaMpsHDKeHUH MeTaoB. OU3NYECKHe W XUMHUYECKHUE CBOWMCTBA MeTaiuioB. O01mme
crnocoObl mony4yeHus MeTawioB. [loHATHE O KOppO3WHM METAIJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CmaBbl (CTallb, YYTyH, JIOPaTFOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: noJiokeHue B llepmognueckonl cucreMe XMMHYECKHX
snementoB JI. M. MenaeneeBa, CTpoeHHME MX aTOMOB, HaXxOXJIEHUE B MPUPOJE.
®usnueckue U XUMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKcuasl u



TUAPOKCHABI HATpus W Kanus. l[IpuMeHeHue IIEeNOYHBIX METaIOB HU  HX
COCAVUHEHUN.

IllenoyHO3EMENBHBIE METAXJABl MAarHui MW KajJblHMH: IIOJO0KCHHUE B
Ilepuonnueckon cucreMe xuMudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaxOXJeHue B npupojie. Duznveckue u XMuMUYECKUEe CBOMCTBA MarHus
U Kanblus. Baxknelmue coequHeHHs KaiblUs (OKCUI, THUIAPOKCHUI, COJIN).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHui: onoxxkeHue B [lepronanueckoil cucteMe XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHHUE aroma, HaxoxzaeHue B Ipupone. dusznueckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHIA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuognyueckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJIE€HUE B Tmpupoae. Dusnueckue u
XHUMHYECKUE CBOMCTBA kese3a. OKCuabl, THAPOKCHABI U comu xenesa (1) u xenesa
(ITT), ux cocraB, CBOIMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C oO0pa3llaMd METAJIOB U CIUIABOB, UX (DU3NUYECKUMU
CBOMCTBaMH, M3Yy4€HHE  PE3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEUCTBHS OKCHUIA
KaJIbLIUSI M HATpUs C BOAOM (BO3MOXHO HCIIOJIb30BAHUE BUEOMATEpPUAJIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJbI, IIPOLECCA TOPEHUS Keje3a B KUCIOPOJE
(BOBMOXXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEPHANOB), MPU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAaKLUHUM HAa WOHBI: MarHus, KaJbLUs, aJOMUHHUS, LUHKA, XKeje3a
(IT) u xene3a (II1), meau (1), HabmrogeHNE W OMHMCaHWE MTPOIIECCOB OKPAITUBAHUS
IUITAaMEHU HOHAMHU HATpus, Kalusg M KaiblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM()OTEPHBIX CBONCTB THIPOKCUIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «Baxxnenmue
METAJUIbI U UX COCAUHEHUS.

XuMHS U OKPY KaIIas cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peaknuii B ObiTy. IlepBas momoris mnpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkKawlied cpeabl (MpeaenapHas IO0MyCcTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTMYECKHUX
mpooeM.

Xumuueckuiit IKCnepumenm:

U3y4eHre 00pasioB MaTepHaIOB (CTEKJIO, CIUIABBI METAIUIOB, MOJTMMEPHBIE
Martepuaibl).

Mexcnpeomemunie ceazu



Peanuzanmst MEXNpeAMETHBIX CBSI3€H MpPU W3YYCHWH XUMHUU B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAaYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMH IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHSA: HAyYHBIH (pakT, rumores3a, 3akKoH,
TEOpHUs, aHajdu3, CHHTE3, KIaCCH(PUKALUSA, IEePUOJIUIHOCTh, HAOJIOIEHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJICIb, SBICHUE, ITapHUKOBBIN
3 PeKT, TEXHOIOTUS, MAaTEPUAIIBI.

dusnka: Marepus, aToMm, D3JCKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIHUI,
M30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJA, DSJCKTPUYCCKUN 3apsiji, TPOBOJIHHKH,
MOJYNPOBOIHUKH, JTUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, PaCTBOP, PACTBOPHUMOCTH, KPUCTAJUTHUYECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIMYUHBI, CIUHHUIIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, NbIXaHHWE, OWMocdepa, IKOCHUCTEMA, MUHEPATbHBIC
yJI0OpEHUSI, MUKPOA3JIEMEHTBI, MAaKPOAJICMCHTHI, TUTATCIIbHBIC BEIESCTBA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATbI, TOPHBIC IOPOJIHI,
IOJIC3HBIC NCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3ybTaThl OCBOCHUSI MPOrPAMMBI  OCHOBHOT'O OOIIETo
o0pa3oBaHusl JOCTUTalOTCAd B XOJ€ OOyYeHHs] XUMHUU B €IMHCTBE y4eOHOU WU
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU U JTYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOliecTBe MpaBWJIaMM U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTHUBHBIX IEHHOCTHBIX OPUEHTAIMHA W
pacuIMpeHue OMbITa JESITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIICHUSI K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJIEINI0, TOHMMAHUS 3HA4YEHUS XUMHUUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJAAETh JOCTOBEPHON HMH(OpMaiuen o
MEPEIOBbIX JOCTMXKEHUSAX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2) rpaIaHCKOTr0 BOCIIMTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeIOBAaTEeNbCKOW, TBOPYECKOM U JAPYTUX  BHJAAX
JESTEIBbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW EATEIbHOCTH TpHU
BBITIOJTHEHUW Y4YEeOHBIX, TIO3HABATEIbHBIX 3a/1ad, BBIMIOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IaHNN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpolecce JTOW y4eOHOM NeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBApPHUILEH C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HeHHOCTH HAYYHOT 0 MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsSI HAyKH WU COCTABJISAIOLIME
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU MO
XAUMHH, HEOOXOIUMBIC Jisi OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATEIbCKON KYJIBTYpPbI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM paboThl ¢ y4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYpPOr, JOCTYIMHBIMA TEXHHUYECKHUMH CPEACTBAMHU HH(DOPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHMIO M TIO3HAHUWIO, JI0003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHHMIO, MPOCKTHOW ©  HCCIEIOBATEIHCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOYYCHHS B
JIATbHEUIIIEM;

4) popMupoOBaHUS KYJbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370POBBIM 00pa3 JKW3HHM, OCO3HAHWE IOCICICTBUNA U
HENIPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJ 0OE€30MacCHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUSI:

HUHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAY W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIA BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJTOKCHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAILHON CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH 1EJIECO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MTOHUMaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
duznueckoMy M TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAaHUE IIEHHOCTH COOIIOACHUS
paBUJI 0€30MACHOTO MOBEJCHUS MIPH pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIIHX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUHU XUMUH, IS
pELIeHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOIIEH IPUPOJTHON CPENON, ISl TTOBBIICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HAaHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W MyTeH WX pemieHus MOCPEJCTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON TPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MerampeaMEeTHBIX pPE3yNbTATOB BBIIEISIOT 3HAYMMbBIC IS
dbopMupoBaHUST MHPOBO33pEHHS OOIIECHAYyYHbIE TIOHSITHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUYEOHBIX MPEIMETaxX W MO3BOJISIIOT Ha
OCHOBE 3HAHWW W3 ITHX MPEIMETOB (OPMHUPOBATH MPEJCTABICHUE O IEIIOCTHOU



HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCaAIbHbIC yueOHbIE NeHCTBUS (TIO3HABATEIbHbBIE,
KOMMYHUKATHBHBIE, PETYISATHBHBIE), KOTOpbIE O0ECIEeYuBalOT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY IUIAHHUPOBAHUIO M OCYLIECTBJICHHUIO y4eOHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE AelicTBUS

ba3zoBble JiornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TP OCBOCHUHU
3HAHUMW: PACKPBHIBATh CMBICI XUMHUYECKUX TMOHATUM (BBIACISTH UX XapaKTEpHbBIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), WCIOIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUMN, BEIOUPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIIHM,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3y4YeHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, 10 aHAJIOTHUN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpolleCCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOJIB3yeMbIC B XUMUU,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYeckas ¢GopMmylia W ypaBHEHUE
XUMHYECKOW peakiuu — MpU pelIeHUH y4eOHO-IT03HaBATEeIbHBIX 3374, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUN BBIABIAT M XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble nccienoBarejbckue 1eicTBUSA.

YMEHUE MCIOJIb30BATh IMOCTABICHHBIE BOINPOCHI B Kauy€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI IO
POBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHHE ONBITa MO IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEACHHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YyMEHHE Ha0momaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro pe3yJbTat, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 mpojeiaHHol padorte.

Pabora ¢ undgopmanueii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpXKaHHUS, CIPaBOYHbIC
nmocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIEHWBATH TNPOTHBOPEUHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHATh PA3JIMYHBIE METOJBl U 3alpoChl MPU MOHUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJi1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIAeMble 3aJayd HECIOXXHBIMU CXEMaMH, JuarpaMMami,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCIOJb30BaTh M AaHAJIM3UPOBATH B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON ACATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOpPTAa HA COCTOSIHUE OKpY’Kaloled MPUPOIHOU
CpEbl.

KomMmyHuKkaTHBHBIE YHHBepcalbHbIe YdeOHbIe 1eiiCTBHA:

yMEHHs 3aJaBaTh BOINPOCHl (B XoJe auanora M (Wiad) JUCKYCCHM) IIO
cymecTBy  oOcyxaaeMod  TeMbl, (GOPMYJIHpPOBAaTH  CBOM  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBISATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIBHOU
NESTENbHOCTH B YCTHBIX W TNHCBMEHHBIX TEKCTax; JejaTh MPE3CHTAIHNIO
PE3YJIBTATOB BBHIMOJHEHUS XUMHUYECKOT0 HKCIepUMEHTa (1abopaTOpHOTO ONBITA,
1abopaToOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJIbHOM WU MCCJIEAOBATENbCKOW  JIESITENBHOCTH  MpPU  PEUICHUU
BO3HUKAIONIMX MPOOJieM Ha OCHOBE Yu€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JCHCTBHI, ONpENEICHUE KPUTEPUEB IO OILIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHUE CAaMOCTOSITENIBHO OMNPENENATh UEIN JEATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 3 PeKTUBHBIC CITOCOOBI pelIeHUs] yUeOHBIX U
II0O3HABATEIBHBIX 3a/Ja4, CaMOCTOSTEIBHO COCTAaBJISATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUUA INIPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTyYEHUs] HOBBIX 3HAHHUN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUAX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO PE3yJIbTaTa 3asBICHHON LIE€IU, YMEHHUE
HCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHUIO 0053aTEIBLHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW QeaepaibHON paboueld MporpamMmoi,
BBIJICJIAIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBuil, crnenuduyueckue i OpeAMETHOM  o0nactu  «XUMHS», BHJbBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro HHTEpHpeTaluy,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry o0yuenus B 8 kiacce npeaMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

*PACKPBIBATh CMBICI OCHOBHBIX XHUMHUYECKHUX TMOHSTHUI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi JIOJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPHUILIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKas PEaKIus, KiIacCUPUKAIUS PEaKIUil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, PEAKIUH 3aMEIICHUs, PEaKInu
oOMeHa, HK30- U SHJIOTEPMUUECKHE PEAKIINH, TEII0BON A (EKT peakiuu,
SAPO aToMa, JJIEKTPOHHBINM CJIOW aToma, aTOMHas OpOWTallb, paguyc
aToMa, XMMHUYECKasi CBs3b, MOJISIPHASI W HEMOJIApHasi KOBAJEHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PACTBOP, MACCOBasl JOJIsl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

¢ WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKMX TIOHSATUH H
OPUMEHATH 3TH HOHITHUS MPY ONMCAHUH BEUIECTB U UX MIPEBPALLICHUN;

* ICTI0JIH30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJIsi COCTaBlIeHUs (hOPMYJT BEIIECTB
Y YpPaBHEHUN XUMUUYECKUX PEAKIINIA;

e ONIPENIECTISATh BAJECHTHOCTH ATOMOB 3JEMEHTOB B OWMHApHBIX COEIWHEHUSX,
CTENIeHb  OKHCJCHUS  DJJEMEHTOB B  OWHAapHBIX  COEJUHEHUSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBajJeHTHass W HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpbiBaTh cmbich llepuommueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJIOKeHUsI B Ilepuoanueckor cucreme,
3aKOHOB COXPAHEHHMSI MAcCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaApO;

e ONUCHIBATh M XapakTepw3oBaTh Tabmuunyro dopmy I[lepuogndeckoii
CHCTEMBl XMMHMYECKUX OJJEMEHTOB: pAa3JIN4aTh TMOHSTHS  «TJIABHAS
noarpymnmna (A-rpynmna)» u «mmobounas noarpynna (b-rpymma)y», maneie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMmudeckux siaemernToB [J[. .
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00IIee YUCIO 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

* KJIACCU(PUIIMPOBATh XMUMHYECKUE DJIEMEHThl, HEOPraHMYECKUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBy YYacTBYIOIIUMX B PEAKIUU
BELIECTB, MO TEIIOBOMY 3D DEKTy);

e XapaKTepHu30BaTh (OMHUCHIBaTh) OOIIME XWMUYECKHE CBOICTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

* IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TNPOTEKAHUS XUMHUYECKUX TMpEBpalIeHUN B
Pa3IUYHbBIX YCIOBUSX;

* BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOrO »JJieMeHTa Mo (opMmyse COeIUHEHHS,
MacCOBYIO [IOJIIO BEIECTBA B pacTBOpPE, MPOBOJUTH pacUEThl IO
YPaBHEHHIO XUMHUYECKOM peaKiny;

e IPUMEHSATH OCHOBHBIEC OMNEPAIIUU MBICIUTEILHON NESITEbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHCTeMAaTHU3aluio, KiaccudUKaIuio,
BBISIBJICHUE TMPUYMHHO--CJICJACTBEHHBIX CBSI3€H — 11 M3y4Y€HHUs CBOMCTB
BEIIECTB W XHMHUYECKUX PpEAKUUNA, €CTECTBEHHO-HAyYHbIE METO/bI
NMO3HAHUSI — HAONIOICHHE, W3MEpPEHUEe, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIICZIOBATH MPaBUJIAM TOJB30BAHUS XUMUYECKOU MOCYI0M U J1a00paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuWiaM oOOpalleHusi C BelIeCTBaMH B
COOTBETCTBHM C HWHCTPYKIMSIMH TIO BBIMOJHEHUIO JIa0OPaTOPHBIX
XUMHYECKUX OTBITOB IO TMOJYyYEHUIO U COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOJAa M KHUCJIOpPOAA), MPUTOTOBIECHHUID PACTBOPOB C
ONPENICIIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA, IUIAHUPOBATH
U MPOBOJIUTh XUMUYECKUE SKCIIEPUMEHTHI M0 PaCIO3HABAHUIO PACTBOPOB
MIeJIOYe U KHUCIOT C MOMOIINBI0 MHAMKATOPOB (Jlakmyc, (heHondTanens,
METHJIOPAHX U APYTHe).

K xoniy oOyuenus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

*pPaCKpbIBAaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHATUM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHWOH, IPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTh, CTEIEHb
OKHCIICHUS, XMMHUYECKas PeaKlMs, XUMUYEeCKasi CBsI3b, TEIUIOBOU 3(PdeKT
peakiuu,  MOJb,  MOJSPHBIE  O00BEM,  pacTBOp,  DIIEKTPOJIMTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAST JUCCOLMALMS, PEAaKLHH HOHHOIO
oOMeHa, Karajau3aTop, XUMHUYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE U  BOCCTAHOBJIEHUE,
ajioTponus, am(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAs, MOHHAs,
METaJNIMYecKasi), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTb XHMMHYECKOM pEAKUHH, MPEAEIbHO JOMyCcCTUMAast
koHueHtpauus [1/IK BemecTsa;

¢ WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHUYECKHX TOHATHH W
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAICHUI;

* ICTIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJIsI COCTaBJIeHUs] (POPMYJT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

* OIIPENICIISITh BAJICHTHOCTh M CTENEHb OKUCJICHHS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIAacCy COeQuHEHUuM mo ¢dopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOW (opmylie, XapakTep Cpeabl B
BOJIHBIX PAaCTBOpPAX HEOPTaHWUYECKHUX COCAMHEHMM, THUI KPUCTAJIMYECKOU
peLIETKM KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbICH Ilepuognueckoro 3akona JI. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OINHUCHIBATH U XapaKTepU30BaTh
Tabiuunyto Gopmy Ilepuonuyueckoit CUCTEMBl XMMHUYECKHUX 3JIEMEHTOB:
paznuyarTh TMOHATUS «rjaBHas noarpynmna (A-Tpynma)» U «modouyHas
noarpynmna (b-rpynma)», Maneie U OoJbIIME MEPUOJBI, COOTHOCHUTD
o003HaueHusl, KOTOpPhIE HMEIOTCS B TEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsij sapa, OOINee YHUCIO DJIIEKTPOHOB U
pacrpefieiecHie HX 1O DJJICKTPOHHBIM CJI0SIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeaenax MajblX MEPUOJ0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

e KJIACCU(PDUITUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTraHWYECKUE BEIICCTBA,
XUMHUYECKHE peakuuu (M0 YUCIYy M COCTABY YYACTBYIOIIUX B pPEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHIO CTETICHEW OKHMCIICHUS
XUMUYECKUX PJIEMEHTOB);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIMIME H CHEIUPUISCKUE XUMUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKIAsA ONUCAHUE
IPpUMEPAMU MOJIEKYJSPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

¢ COCTABJISATh YPABHEHUS JIEKTPOJIUTAYECKONW JUCCOUHUALMU KUACIIOT, IET0YEn
U COJIe, IOJIHBIE U COKPAIEHHbIC YPABHEHUS peaKluii HOHHOTO 0OMEHa,



YpaBHEHHS PEaKIUi, MOATBEPKIAIOIINX CYIICCTBOBAHUE TE€HETHYCCKOU
CBSI3M MKy BEIICCTBAMHU PA3IUIHBIX KIACCOB,;

ePaCKphIBaTh  CYINIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKITUi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIU;

* [IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TIPEBpPAIICHUNH B Pa3IUIHBIX
YCIIOBUSX;

e BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO JJIeMEeHTa Mo (OopMysie COCIMHCHHS,
MAacCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE, MPOBOAUTH PACUETHI IIO
YPaBHCHHIO XMMHYECKOUN pEaKIIvH;

¢ COOJTFO/IaTh MPaBWJIA MOJIH30BAHUS XMMHYECKOW MOCYI0W M 1ab0paTOpHBIM
o0opyaoBaHMEM, a TaKXKe TMpaBWia OOpalleHWsT C BEIIeCTBAMU B
COOTBETCTBHM C WHCTPYKIHMSIMH TI0 BBIMOJHCHUIO JIaOOPAaTOPHBIX
XHMHYECKUX OIBITOB [0 TOJYyYECHHUIO W COOMPaHHUIO Ta3000pa3HBIX
BEIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

* [IPOBOJIUTH PEAKIIMH, MOATBEPIKIAIONINE KAYSCTBCHHBIM COCTAB Pa3IMUHBIX
BEIICCTB: PACIO3HABATh ONBITHBIM TYTEM XJIOPUA-, OpOMHI-, WOIMI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METaJUIOB, NMPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHSATH OCHOBHBIEC OTEPAIIUU MBICIUTEILHON NESITENTbHOCTH — aHAIU3 U
CUHTE3, CpaBHeHHE, O00O00IIeHne, CHCTeMAaTU3alio,  BbISBICHUE
NPUYMHHO-CIICJICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, eCTECTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HaOJII0IeHNe, M3MEpPEHUe, MOJCIMPOBAHHUE, IKCIIEPUMEHT (pEasibHbIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
KoaudecTBo yacoB
Ne HaunmeHoBaHMe pa3esioB U DuieKTpoHHbIe (U poBHIE)
n/n TeM NMPOrpamMMblI Bcero Kourpoububie IpakTyeckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [lepBoHayanbHbIe XUMUYECKHE MOHSTHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bubnuotexa [JOK

' MPAKTUYECKOM IS TETbHOCTH https://m.edsoo.ru/7f41837c

YyeJIoBeKa

12 BemiecTBa 1 xXumMmnueckue 15 1 bu6mmoreka [IOK

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

Hroro mo pazaeny 20

Pa3nen 2. Baxkneiinue npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB
21 Bosznyx. Kucnopon. [lousitie 5 bubmuoreka [IOK

' 00 oKkcHax https://m.edsoo.ru/7f41837c
29 Bopaopoa.Ilonsarue o kuciorax 3 1 bu6mmoreka [IOK

' U COJIAX https://m.edsoo.ru/7f41837c
93 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 1 1 1 bubmmoreka [IOK

’ HEOPraHMYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c

Wroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u Ile

Xumn4ieckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peaKkuuu

puoanyeckasi cucreMa xumuiecknx 3j1emeHToB /I. M. MenaeneeBa. CTpoeHue aToMoB.

3.1

[Iepronnueckuii 3aKOH U
[lepuoanueckas cucrtema
XUMHUYECKUX AneMeHToB /1. 1.
Menpnene-eBa. CTpoeHue
aToMa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c



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

XUMHYECKAA CBA3b.

3.2 OKHCIIUTENBHO- 8 bub6norexa IIOK
BOCCTAHOBHTEIIHHBIC PEaKIHH https://m.edso0.ru/7f41837¢c
Hroro no pasneiy 15 Eﬁggﬁ?ﬁiﬁiﬁ%ﬁmwn
PesepBHOE Bpems 3 BH6H.HOTeKa LOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KUIIACC

KoauyecTBo yacoB DJIEeKTPOHHBbIE
Ne ni/m HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
B NMPOrpaMMbI Bcero KO; TPOJILHEBIC HpﬁaKaneckne o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paspnen 1. BemiecTBo 1 XUMHYeECKHE peaKIMU
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuoreka [IOK
: OCHOBHBIX pa3/Ie/IoB Kypca 8 Kiracca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuoreka [IOK
: peaknuit https://m.edso0.ru/7f41a636
13 DIIEKTPOJUTUYECKAS TUCCOLIHAITHS. 8 1 1 bubnmuotexa [JOK
: XUMHUYECKUE PEaKkIMK B PaCTBOPax https://m.edso0.ru/7f41a636
Hroro mo pazneny 17
Pa3nen 2. Hemera/uibl M UX COCIUHEHUA
21 OO6mras XapaKTepUCTUKA XUMUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amoreHst https://m.edsoo.ru/7f41a636
06
o | e S ; B LK
' ' https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubnuorexa [JOK
VA- A
23 OTICMEHTOB FPYMIIEL. ASOT, Gochop 1 ux ! 1 https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as xapakTeprUCTUKa XMMHUECKUX
bubmuorexa [JOK
IVA- .
24 DJCMCHTOB VA-TpyMIEL. Yriepoa 8 1 2 https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25
Paszgen 3. MeraJLiIbl M UX COCIMHEHUS
N bubmuorexa [JOK
3.1 Obuwe cpojicTsa MeTalI0B 4 https://m.edso0.ru/7f41a636
3.2 Baxneiimme MeTanisl ¥ UX COSIUHCHHS 16 1 2 bu6mmoreka [IOK



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

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

Wroro mo pazneny 20
Pasznen 4. Xumus u okpykaionias cpeaa

41 B 3 bubnuotexa [JOK
. CIICCTBA U MAaTCpHaJIbl B )KU3HHU YCIIOBCKA httDS://m.edSOO.I’u/7f41a636
Wroro mo paznery 3
P 3 bu6mmoreka [IOK

C3CPBHOC BpEMA https://m.eds00.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHUE

8 KJIACC

Ne KosmmiecTBo 4acoB Jara DJIeKTpOHHbIe HU(POBBIE

/i Tema ypoka Beero Kontpoabnubie | IIpakruyeckue W3ydeHus o0pa3soBaTe/bHbIe
padoTbI padoThI pecypceel

1 [Ipenmer xumuu. Poss xumuu B 1 bu6mmoreka [IOK
JKH3HU YeioBeka. Tea v BenecTa https://m.edsoo.ru/ff0d210c

5 ITonsaTtue o MeToAaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHHA https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padota Ne 1 «IIpaBuna

3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubnuorexa [JOK
oOparreHus ¢ 1ab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 Uuctele BemecTBa u cMecH. CrtocoObl 1 bubmuorexa [JOK
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas pa60“Ta No 2 Bu6muorexa IJOK

5 «Paznenenue cmeceii (Ha mpumepe 1 hitps://m.edsoo.ru/ff0d28c8
OYHUCTKH [TOBAPEHHOM COJIN)» T '

6 A . 1 bu6moreka [IOK

TOMBI M MOJICKYJIBT https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmuorexa [JOK

8 [IpocThie U CI0KHBIE BElIeCTBA 1 https://m.edso0.ru/ffod2a6e

bu6mmoreka [IOK

9 ATOMHO-MOJICKYIIAPHOE YICHHE 1 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa

10 BelecTB. XuMuueckas hopmya. 1 bubmmoreka [IOK
BasleHTHOCTh aTOMOB XUMHUYECKHUX https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2be8
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OrtHOCHUTEIbHAd aTOMHAs Macca.

bu6mmoreka [IOK

11 OtHOCUTENbHASI MOJICKYIISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XHMHUYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCIMHCHUHU https://m.edsoo.ru/ff0d350c
13 Konunuectso BemecTtBa. MoJib. bu6moreka [IOK
MosipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOuU3NYECKre U XUMUYECKHE SIBICHHUS. bu6moreka [IOK
XuMHUYECKasi peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycinoBus NPOTEKAHUS bubnuoreka [IOK
XAMHUYECKHX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHsI MaCChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
g | B B 10K
t P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKITUN
18 | peasai (coommenn, pastoncrna BuGunorea LIOK
peail P ’ https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa)
19 | swumronemer. Ovobuenen Bumiorera LIOK
1 AHCT: . https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIus 3HAHUH
20 KonTponsnas padora Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMHUYCCKUE PEAKITUNY https://m.edsoo.ru/ff0d4290
o | e e Coe ——
Ayxa. P https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
| e ol B LOK
POXia \peakt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonarue 06 oxcunax
23 CriocoOsI moTyueHust KUCI0poia B bubmuorexa [JOK

Ha60paTOpI/II/I W IPOMBIIIIJICHHOCTH.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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IIpumeHeHue kuciopoaa

TennoBoit 3¢ pexT XuMHIecKoi
peaKiuu, IOHATHE O

bu6mmoreka [IOK

24 TEPMOXUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYCCKUX PEAKITUSIX
TormBo (HedTh, yroib U METaH).

bu6moreka [IOK
25 3arps3HeHne Bo3ayxa, CIOCOObI €ro )
NpeIOTBPAILEHUS] https://m.edsoo.ru/ff0d4c4a
sy | e plom oS 1o v B LOK
. P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJ1a, U3y4EHHUE €T0 CBOWCTBY

97 Bonmopox — anemeHT u nmpoctoe bubnuoreka [IOK
BerecTBo. HaxoxeHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0

o8 dOu3nvecKue 1 XMMUYECKHIE CBONCTBA bubmuotexa [JOK
Boziopoaa. [IpumMeHenune Boaopoaa https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK

29 [TonsiTHE O KUCIOTAX U COTAX hitps://m.eds00.ru/ffod50d2

30 Crioco0OblI oJTydeHust BOAOPO/Ia B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTruueckast pabota Ne 4 o Teme Bu6muorexa IIOK

31 «[Tomyuenue u cobnpanue BOJAOPOIA, hitps://m.edsoo.ru/ff0d4f42
W3YUYEHHE €r0 CBOWCTBY T '

39 MouisipHblii 00bE€M ra30B. 3aKOH bubnuoreka [IOK
ABorapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béma, KOJIMYECTBA

33 BEILIECTBA ra3a MO €ro U3BECTHOMY E,[I;I(SH_I//I/OTeIéa U’OK/ﬁO 45540
KOJIMYECTBY BELIECTBA WU 00BEMY D=1, 05001 a
Brruncnenus 006EMOB ra3oB 1o BuGmorexa LOK

34 YPABHEHHMIO PEaKiit Ha oCHoBe https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIICHUH Ira30B — '

35 dOu3nyecKrue 1 XUMUUECKHE CBOMCTBA bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4790
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BOJIBI

https://m.edsoo.ru/ff0d587a

Cocras ocnoBanuil. [Tonsarue 06

bu6moreka [IOK

36 MHJIMKATOPax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTEb.
37 HaceiiienHbie ¥ HEHACHIIIICHHBIS bu6moreka [IOK
pacTBOpbI. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpaxTrueckas padota Ne 5 o teme
38 «IIpuroToBieHHE PaCTBOPOB C bubnuotexa [JOK
oTpeenEHHON MacCOBOH JT0JIeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KounTponsnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: coctaB, KilaccupuKaIms, bubmuotexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
o | momemen comos o B 10K
’ https://m.edsoo.ru/ff0d664e
aM(bOTEepHBIX OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KJIacCU(DUKAIHUS, bubmuotexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tosnydenune u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnoter: coctas, kiraccudukanms, bubmuorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue u XuMu4YecKre CBONCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
46| cnocotm nomywemna, ximaeckr Bu6miorera LIOK
N i ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
47 IIpaktuyeckas padota Ne 6. Perenue bubnuorexa [LIOK

OKCHICPUMCHTAJIbHBIX 3aJia4 1O TCMC

https://m.edsoo.ru/00ad9b7¢c
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«OCHOBHBIE KJIACChI HEOPTaHUYECKUX
COETMHEHUI)

I'enermueckas CBSI3b MCKIOY

bu6moreka [IOK
48 fJ1accamit HeoprafHHeckux https://m.edso0.ru/00ad9a50
COCIMHCHUI
49 O06o01IeHre U cuCTeMaTH3aIUs bubmmoreka [JOK
3HAHHUH https://m.edso0.ru/00ad9cb2
KonTponbras padota Ne3 1o Teme
50 "OCHEBHHG KJ'IIZlCCI)I HEOPraHMYeCKUX bubmmorexa [IOK
o https://m.edsoo.ru/00ad9ela
COCIMHECHU I
[TepBbIe MOTBITKA KIIACCH(PUKAITAN
51 XUMHYECKUX deMeHTOB. [loHsTre o E;IS;II//I/(;:ZEE;OL;?IUSO% doffa
rpynmnax CXOAHBIX JIEMEHTOB
[Tepuonnyueckuii 3aKOH U
59 [Tepuonnueckas cucrema bubnuoreka [IOK
XMMHYECKHX diieMenToB J]. 1. https://m.edsoo.ru/00ada52c
MeuneneeBa
53 [Iepuoapl, TPYIIIEL, IO ITBI bubmorexa LIOK
PUOJBL, TPYIIIBL, TIOATPYT https://m.edso00.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuoreka [IOK
saep. M3otomsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 060J10qu“ BuGmorexa LOK
55 aToMoB AeMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTuKa XHMHUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHHUIO B bubmuorexa [JOK
[Mepnoauueckoii cucreme /. U. https://m.edsoo.ru/00ada824
MeHnaeneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTHS HAyKU U MpakTUKu. /1. bubnuorexa [LIOK

H. MenneneeB — y4€HbIi, I1e1aror 1
IpakJJaHuH

https://m.edsoo.ru/00ada96e
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58 DNEeKTPOOTPULIATEIILHOCTH AaTOMOB 1 bubnuorexa HOK
XUMUYECKUX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Monmas xumuieckas CBAsk 1 https://m.eds00.ru/00adac34
60 KoBanenTnas nossipHast XuMu4aeckast 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenoJisipHast 1 bubnuotexa [JOK
XUMUYECKasi CBA3b https://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 Crenenp okmccHHA 1 https://m.edsoo.ru/00adae28
63 OKHCITUTENBHO-BOCCTAHOBUTEIIBHBIE 1 bubnuoreka [IOK
peakiu https://m.edsoo.ru/00adb076
64 0 1 bu6moreka [IOK
KHCITUTEIIA ¥ BOCCTAHOBHUTEIIH hitps://m.eds00.ru/00adb076
o KgHTpoanaﬂ pa6o)T<a Ne4 o teme . BuGnuotexa LIOK
(L TPOCHHE aTOMa. AMMHHCCKad https://m.edsoo.ru/00adb486
CBSI3bY
66 Pesepsubiit ypok. O600611eHNE 1 1 bubnuoreka [IOK
CHCTEeMaTH3allMsl 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBubiit ypok. O600611eHNE 1 1 bubnuoreka [IOK
CHCTEMaTH3allMsl 3HAHUI https://m.edsoo0.ru/00ad9cb2
68 PezepBHblit ypok. O6001eHue U 1 bu6nuoreka [IOK
cHCTEeMaTH3alMsl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KoaudecTBO 4acon

DJIeKTpOHHbIe HU(POBHIE

N Tema ypoka K I Hata o0pa3oBare/ibHbIE
/i Yp Beero OHTPOJIbHbIE PaKTHYeCKHE H3ydennst P
padoThI padoThI pecypcel
[lepnoandeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XMMHYECKUX di1eMenToB J]. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUH

2 CBOICTB XII/)IMI/I'-IGCKI/IX DJIEMEHTOB 1 bubmaorexa LIOK

.. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Krnaccudukanus u HoMeHKIIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpr xuMu4ueckoi CBS3U U TUIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUAX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padota Nel o teme

5 «[loBTOpEHue u yrioyonenue 1 1
3HaHUH OCHOBHBIX pa3/IesoB Kypca
8 Kiacca»

6 Knaccudukanus xuMmuaeckux 1 bubnuoreka [IOK
peaKIui 1Mo pa3IMYHbIM IPHU3HAKAM https://m.edsoo.ru/00adbcb0
ITonaTtue o CKOPOCTH XUMUYECKOUN

7 peakuuu HOHSII”:I)“I/IG 0 TOMOI'€HHBIX U 1 bubanorexa LIOK

' https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEaKLHIX
[TonaTHe 0 XUMHYECKOM
aBHOBecuH. DakTOpbI, BIUAIOIINE
8 ia CKOPOCTH XI/IMI/IHECKOﬁ eaKIiIlHH 1 Eubmiorexa LOK
p P https://m.edsoo.ru/00adc28c
U MOJIOKEHNE XUMUYECKOTO
paBHOBeCHS
9 OxucnurensHo- 1 bubnuorexa [LIOK

BOCCTAHOBHUTCJIbHBIC PCAKIIUU

https://m.edsoo.ru/00adcade
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Teopus 3IEKTPOTUTUYECKON

bu6mmoreka [IOK
.C 0
10 AMCCOMHMAITH. LAUIBHBIC 1 CTADBIC https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMouHble ypaBHEHHS peaKIdil bubmorexa LIOK
yp peaxit https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUH B CBETE NPEJACTaBICHUIN bubnuoreka [IOK
00 IIEKTPOUTHUECKOM https://m.edsoo.ru/00add5d8
JIACCOITHAITAN
XUMHYECKHE CBOMCTBA COJICH B
. bu6moreka [IOK
0
13 cBeTe MPEACTARIEHII O https://m.eds00.ru/00add8b?
ANEKTPOJIUTUUECKON TUCCOIUAITAN
14 IlousTue o ruapon3e cojien bubmorera [IOK
ot 1 https://m.edsoo.ru/00add9d4
15 O06001mIeHNEe B CHCTeMaTH3AITUS bubmuotexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
16 EE:;IZT{;ZC;{IigHI;a?A?\I:HJ:Z;;HBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3a/1a49
KontponbHas padorta Ne2 o teme
17 «NEKTPOJIUTHYECKAS bubmuotexa [JOK
nucconnanus. XUMHUYECKUE https://m.edsoo.ru/00addecO
peaKIuK B PaCTBOPAX»
OO6m1ast XapaKTepruCcTHKA TaJIOTCHOB.
18 XI/III;]/[-II/I‘IGCKI;/IG CBI())FICTBa Ha npuMmepe bubmzorexa LIOK
https://m.edsoo.ru/00addfe2
xJiopa
X .C ,
19| summsccxre cmoiterna, moryuere BuGorexa LIOK
’ ’ https://m.edso0.ru/00ade104
MIpUMEHEHHE
IIpakTuueckas pa60Tva Ne 2 o teme Bubnnotexa LIOK
20 «[lony4yeHnne constHON KUCIIOTHI,

HU3yYECHUE €€ CBOKMCTBY»

https://m.edsoo.ru/00ade348
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Beruncienus 1o ypaBHeHHUIM

21 XUMUYECKUX PEaKLUi, €CJIU OJIUH E;I@I_I//I/OTeI;a HOK/ 00ade488
W3 pEeareHTOB JaH B U30BITKE pS.//m.edso0.ruiuade

29 OO611ast XapaKTepruCTHUKA HIIEMEHTOB bubnuotexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKAIIIH CEPBI.

23 Haxoxnaenue cepsl u eé bubnuoreka [IOK
COEIMHEHUH B IPHUPO/IC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoa0po1, CTPOCHHUE,

bu6moreka [IOK
3U4ECKHE €CKHe

24 P PTICCIHE 1 XHMITHECKH https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepol. CepHasi KUCITOTA,

bu6mmoreka [IOK
3U4ECKUE eCKHe

25 P PIHICCICE T XyITHeci https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XHUMHUUYECKUE PEAKIUH, JIEKAINE B
OCHOBE MPOMBIIIJIEHHOTO criocoba

2% MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubmuorexa [JOK
XUMHYECKOE 3arpsI3HCHIE https://m.edsoo.ru/00adec8a
OKpYXaIoIEen cpebl
COCIMHEHUSIMU CEPBI

7 Brruncnenune maccoBoii 10111 bubmuotexa [JOK
BBIX0/Ia TIPOJIyKTa PEaKIUU https://m.edsoo.ru/00adec8a
OO01as xapakTeprCTUKA DIIEMEHTOB
VA-rpymmsl. A30T,

28 pacnppo};r;paHeHHe B IpUpoIe, bubmzorexa LIOK

https://m.edsoo.ru/00adeeab
(buznuecKkrue u XuMUYeCcKHe
CBONCTBA
AMMHMaK, ero pusuyeckue u
29 XUMHYECKHE cclta)oﬁCTBa, IOJIy4YEeHUE Eubmiorexa IOK
https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
30 IIpaktuyeckas padora Ne 3 o Teme bubnuorexa LIOK
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«IIonmyueHne aMmmuaka, U3y4eHHe
€ro CBOMCTB»

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

A30THas KUCIOTA, e€ hu3ndeckue u

bu6mmoreka [IOK

81 XUMUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH
aMMOHWSI B KQUECTBE MUHEPAIbHBIX
. bu6moreka [IOK
0 . X
32 YAOOPCHITH. AHMIHECKOC https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Oxeun pocdopa (V) u
33 (bocgorl))Haﬂ KI/I():IJ'Ig)Ta q()i)pinflec):xne " Bubnrorexa LIOK
N https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTRBA, IMOJTyUeHUE
Ucnonb3oBanue pocdaTtos B
34 KauyeCTBE MUHEPAIBHBIX bubnuoreka [IOK
yao0peHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
pUPOIHO#H cpeabl pocharamu
h%
% | npupoe, duuriccruen BuGanotexa LIOK
’ o https://m.edsoo.ru/00adfd9c
XUMHYECKUE CBOMCTBA
Oxcunpl yraepoaa, ux pusndeckue
3% | ronormscerne npodievs Bufimiorexa LIOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM YTIIEpoa
(Iv)
37 VYroJbHAs KUCHOTA U €€ COIU bubsmorera [IOK
https://m.edsoo.ru/00ae006¢
IIpaktuyeckas pa6ota Ne 4 o reme
38 "[lomy4eHne yriaekucioro rasa. bubnuoreka [LIOK
KauecTBenHas peakius Ha https://m.edsoo.ru/00ae027e
kapOoHaT-noH"
39 [lepBoHayvanbHbIE MOHATHUS 00 bubnuorexa LIOK

OpraHN4YCCKUX BCIICCTBAX KAK O

https://m.edsoo.ru/00ae054e
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COCAMHCHUAX YIJiCpoJa

40 Kpemuuii u ero coeiMHEHUS bubmorexa LIOK
P i https://m.eds00.ru/00ae080a
[IpakTtuyeckas padora Ne 5.

41 Pemenue sxcriepuMeHTaIbHbIX bubnuotexa [JOK
3ama4 1o Teme «BaxHeitmme https://m.edsoo0.ru/00ae0bf2
HEMETaJUThl U UX COSTUHCHHS

| o paors X2 o e Butmorera 10K

https://m.edsoo.ru/00ae0e18
COCJIMHEHUS
OO01as XxapakTepucTuKa
XUMHYECKHX AJIIEMEHTOB —

43 MeTaJIjI0B. MeTannudeckas CBsI3b U bu6moreka [IOK
MeTaUTHYeCcKas KpUCTAUTHIeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckre CBOMCTBa
METAJJIOB
XUMHUYECKUE CBOMCTBA METAIJIOB.

. bubmuorexa [JOK
DIIEKTPO ec

44 /ICKTPOXIMHICCKIH AL https://m.edso0.ru/00ae1156
HanpsHKEHUM METaioB
OO6mre crnocoObl MOTyYCHUS
MetaiuioB. CriiaBbl. Berancienus

45 10 YPaBHEHUAM XUMUYECKUX Bubmrorexa LIOK

. https://m.edsoo.ru/00ae1156
peaKIuii, €CJIu OJIUH U3 PEareHTOB
COJEPKUT IPUMECH
46 [TonsaTHE O KOPPO3UU METAILIOB bubmorexa LIOK
pp https://m.edso0.ru/00ael1278
bubmmoreka [IOK

47 [Henourbie meTanbl https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ THAPOKCHIBI HATPUS U bubmmoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2

49 [IenrouyHO3EMENBHBIE METAILIBI — bubnmoreka [IOK

KaJBIIUA U Maruui

https://m.edsoo.ru/00ae15e8
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bu6mmoreka [IOK

S0 BaxHeHIINE COCMHCHNS KaTblus https://m.edsoo.ru/00ae15e8
51 O06o01IeHre U cHCTeMaTH3aIUs
3HAHUU
59 JKécTkoCcTh BOIBI M CITOCOOBI €€ bu6moreka [IOK
yCTpaHEHHs https://m.edsoo.ru/00ae1886
I1 0
[ paKTHIecKas pabota Ne 6 mo Teme BuGmorexa LIOK
53 AKECTOCTS BOJIKI H MCTOZL €8 https://m.edsoo.ru/00aelae8
ycTpaHeHus" E— '
. bubnuorexa [JOK
54 Amomminii https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOIICTBA OKCUA U bubnuoreka [IOK
THPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 HKeneso https://m.eds00.ru/00ae1d86
57 OKcu b1, TUAPOKCUIBI U COJIU bubnuoreka [IOK
xenesa (II) u xemnesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U cuCTEMAaTH3ALNAA
3HAHUU
[IpakTrueckas padota Ne 7.
59 Pemenue sxcriepuMeHTaIbHBIX bubnuoreka [IOK
3aja4 110 TeMe «Bakueiiime https://m.edsoo.ru/00ae3de8
METaJUTBI M UX COCTHCHUS
Bbruunciienus o ypaBHEHUSIM
XUMUYECKUX PEAKIIHH, €CIIU OTUH
50 U3 PeareHToB JIaH B U30BITKE WK bubnuoreka [LIOK
COJICPXKHT MpUMecH. Brruuciienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIX0JIa TPOYKTa
peaxiu
61 O06o001eHne U cucTeMaTH3aIus

3HAHUN
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KonTtponsnast padota Ne4 o teme

62 «Baxueime MeTaJlIbl U UX 1
COCITMHCHUSD)
63 BemectBa u maTepuansl B 1 bubnuotexa [JOK
MMOBCETHEBHOM )KM3HH YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHUE 1 bubnuotexa [JOK
OKpYKaloIIeH cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B perieHnn 1 bubnuoreka [IOK
9KOJIOTHYECKUX MTPOOIeM https://m.edso0.ru/00ae4270
66 PesepsHbiit ypok. O6006111eHNE U 1 bubnuoreka [IOK
cHCTEeMaTH3alHsI 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepsHbiit ypok. O6006111eHNE U 1 bubnuoreka [IOK
cHCTEeMaTH3alHsI 3HAHUI https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O600611eHNE 1 1 bubnuoreka [IOK
CHCTEMAaTHU3alus 3HAHUI https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




	Первоначальные химические понятия
	Химический эксперимент:

	Важнейшие представители неорганических веществ
	Химический эксперимент:

	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции
	Химический эксперимент:
	Межпредметные связи

	Вещество и химическая реакция
	Химический эксперимент:

	Неметаллы и их соединения
	Химический эксперимент:

	Металлы и их соединения
	Химический эксперимент:

	Химия и окружающая среда
	Химический эксперимент:
	Межпредметные связи

	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:

