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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 0011ero o0Opa3oBaHUS
COCTaBJ€HA HAa OCHOBE TpeOOBaHUU K pe3yidbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHOM paboyell TporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMY MPENOJaBaHus y4eOHOro mpeamMera « XUMUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma 1mo Xxumuu Ja€T TpEACTaBICHHE O LENAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIMIUXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
peayCMaTPpUBAET pACOpPEICICHUEe €ro Mo KilaccaM U CTPYKTYPUPOBAHUE IO
pazgenaM M TeMaM MpPOrpamMMbl IO XUMHH, OMNPEACISET KOJWYECTBEHHBIE U
Kaue€CTBEHHbIC XapaKTePUCTUKU CoZIepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XHUMHU C Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro Mmpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXxcs, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHON 0Opa3oBaTeIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBbHOCTH OOYYaloUulerocs IO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHH CIY>)KUT OCHOBOW i (OPMHPOBAHUS MHPOBO33PEHHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpYEMbIE XUMHUEH TMPEACTABICHUS O B3aWMOIPEBPAIECHUIX
SHEPIrud M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHS TI00aIbHBIX
npoOjieM YCTOWYMBOTO Pa3BUTHUS UYEJIOBEYECTBA — CBHIPHEBOM, SHEPrEeTHUYCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEM IS CaMOpa3BUTHUA |
dbopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 00IIel 1 (PyHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON S TEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IVIS1a HA €IMHCTBO MPUPOABI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATUM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAep:kaHusl MPOrpaMMbl MO XUMHHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uzyudeHuto. CoaepikaHue CKJIaJbIBA€TCAd M3 CHCTEMBbI
MOHSATUN O XUMUYECKOM JJIEMEHTE W BEIIECTBE U CUCTEMbI IIOHATHI O XUMHUYECKOU
peakiuu. OO0 OSTH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHIIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona J[. I. MeHeneeBa Kak OCHOBHOTO 3aKOHA XMMHH;

— YUYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBICHUN 00 AIIEKTPOIUTHYECKON AHMCCOLMallid BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCS Ha OCHOBE ASMIHUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIIUU OOBSCHEHHUS U MPOTHO3ZUPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydyeHue XUMHU MPOUCXOJHUT C MPUBICYECHUEM
3HAHMM W3 paHee M3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKPYXKaIOMUNA MHPY,
«buonorus. 5—7 knacce» u «Pu3MKa. 7 KIacey.

[Ipy wW3ydeHWHM XUMHHM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUW OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKUX TOT0KEHUH,
JOCTYMHBIX O0O0OIIEHUI MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM TO3HAHUS TPH W3YUYEHUU BEIIECTB U
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOM M Yy4eOHO-UCCIEN0BATEIbCKON
AESITeNbHOCTH, OCBOCHHMU TPaBUI OE€30MacHOrO OOpalleHHs C BEUIECTBAMH B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKue I, KaK:

— (¢GopMUpOBaHHWE WHTEIJIEKTYyadbHO pA3BUTON JHUYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIILHOMY NPHUHSATHIO PEIICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOYyYeHHs Ha CHCTEMaTHYECKOe MPHOOIICHHE
O0yJarolMXcs K CaMOCTOSITENIbHOW TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOoZlaM TIO3HaHUsA, (HOPMUPYIONIUM MOTHBALMIO M Pa3BUTHE CIMOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCclIOBUiA, CIOCOOCTBYIOUIUX NMPUOOPETEHUIO 00YUarOIIUMUCS
OIbITa Pa3HOOOpPA3HON MAESATETHPHOCTH, TIO3HAHUS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETCHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE IS
pa3IMYHBIX BUIOB JESATCIHHOCTH,

— (¢opmupoBaHue oOmEed (YHKIUOHAIBHOM M €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH, B TOM UHUCJI€ YMEHUH OOBICHATH U OLEHUBATh SBJICHUS
OKPY’>KaloILEro MHUpa, HCIOJb3Yysl 3HAHUS U OMbIT, MOJYYEHHBIE NPU H3YyUYEHUU
XHUMUH, TPUMEHATh HUX IpH pEIIeHHH NpoOJieM B MOBCEIHEBHOM JXKU3HU U
TPYAOBOH €SATEIbHOCTH;

— (QopmupoBaHue y O0O0y4arOIIMXCS TyMaHUCTUYECKUX OTHOIICHUH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUM i1 BbIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUS CBOETO 3/10POBbS U OKPYKAIOIIEH IPUPOTHON Cpeibl;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHUsI.

OOmiee 4WCIO 4YacoB, OTBEACHHBIX I H3YYEHUS XUMHUM Ha YpPOBHE
OCHOBHOT'0 001ero 00pa3zoBaHus, coctaBiseT 136 dacoB: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKAHHUE OBYUYEHUA

8 KIIACC

IlepBoHaYanbHbIE XUMUYECKHE IOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HAYK.
Tena wm BemectBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHYECKHE OdJIeMEHThl. CHMBOJIBI XUMHUUYECKUX
3neMeHTOB. [IpocThie U CIIOXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckass ¢Gopmyna. BajaeHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAsT aTOMHas Macca.
OtHocuTeNbHAsT MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisi XMMAYECKOTO JJIEMEHTa B
COEMHEHHH.

KomuuecTBo BemiectBa. Mosib. MonsipHast macca. B3anMoCBsI3b KOJIMUYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IuWHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMHUYECKHUE SBIICHHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs MacChl BeHIECTB. XUMHUYeckue ypaBHeHus. Krnaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHBIM 00OpYIOBaHHUEM, U3yUYE€HHUE U OIUCAHUE
GU3MYECKUX CBOMCTB 00paslloB HEOPraHWYECKHX BEIIECTB, HAOJIOJICHUE
¢usznueckux (TUTaBICHHE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KHCJIOTON) SIBJICHUM, HaOJIOICHHE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakuuil (pa3iokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIAPOKCHIIA
menu (II) mpu HarpeBaHuu, B3auMoAEHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB Pa3fCICHHs] CMECEH: ¢ MOMOIIbI0 MAarHuTa, (UIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MPpOBEJCHUE OUYUCTKH MOBAPEHHOU
COJIM, HAOIIOJEHHE W  ONHCAHUE  pPe3yJbTaTOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3[IaHUE MOJEIIEM MOJIEKYII
(IIapOCTEPIKHEBBIX).

Ba:xHeiilue npeacTaBUTE/IM HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JeMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kuciopojga B mpupone, (GU3MYecKue M XUMHUUYECKHUE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucinopoga. CrocoObl



MOJIy4YeHUsT KUCIOpoJa B Jaboparopud H TIpombliuieHHOCTH. Kpyrosopor
KHciopoza B mpupoie. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEKT XUMUYECKON pPEaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- U DSHJAOTEPMHUYECKUE peakUuu. TOIIMBO: yrojib M METaH. 3arpsi3HEHHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — nsnmemeHT M mpoctoe BewmecTtBo. Haxoxkaenue Bomopoaa B
npuposie, Gu3MUecKkue W XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00bEM ra30B. Pacu€Thl 10 XUMHUYECKUM YPaBHEHUSIM.

®dusznyeckue CBOMCTBA BOABL. Boma kak pacTBoputenb. PacTBOpbL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpuposie U B KU3HU 4eaoBeka. KpyroBopoT BOAbI B MpPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syromnie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenkiatypa okcuaoB. Dusznueckue MW XUMHYECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPUMBbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XUMHUYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctm MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @u3n4eckue U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue comnei.

I'eneTnyeckas cBsI3b MEXKIY KJIAaCCAMH HEOPTAHUYECKUX COCTUHEHU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJICHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpalieHnsi TopeHust (moxapa), O3HAKOMJIEHWE C oOpasllaMH OKCHIIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pACNO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BAHUE BUIACOMATEPHAJIOB), HAOIIOACHUE OOPA3I[0B BEIIECTB
KOJIMYECTBOM | MOIIb, HCCIEOBAaHHE OCOOEHHOCTEW PACTBOPEHHsS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJNIAMHU
(HatprieM ©  KaibliieM) (BO3MOXXHO HCIOJb30BaHUE BHUIECOMATEPHUAIIOB),



uccienoBaHue oOpa3lOB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
uzydeHue B3auMmozeiicTBuss okcuga meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI,
KUCJIOT C METAJUIAMH, PEaKUWid HEUTpalu3aluM, MOJYYEHHE HEPaACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PACcTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BaxkHelmune Kiaacchl HEOPraHUYECKUX
COCIIUHEHUIY.

IHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHUMHYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAIUM XUMUYECKUX dJieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIIEMEHThI, KOTOpbIe 00pa3yroT aMGOTEPHBIE OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasl cuicTeMa XMMAYECKUX 3JI€MEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuoas
u rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB NE€puUoJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. MeHnneneea. XapakTepucTUKa XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XUMHUYECKHX AJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoguyeckoit CUCTEMbI XUMHUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W mnpaktuku. [[. . MeHngeneeB — y4€HbIM H
rpakIaHUH.

Xumnueckass cBsA3b. KoBaneHTHass (MOJiApHAasT W HEMOJISIpHAsi) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucneHus. OKHCIUTENbHO--BOCCTAHOBHUTENIBHBIE  PEAKIUU.
IIporecchl okuceHus: 1 BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMN
(ropenue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemmuuie ceazu



Peanuzamus MeXnpeaMETHbIX CBA3CH NpU M3YYEHHMM XUMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIOIINXCS CUCTEMHBIMU JJII OTIEIIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIM (PakKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUM 3apsi, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MUHEpATbI, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHUYeCKasi peaKkIus

[Tepuonnueckuii 3akoH. [lepuoauueckasi cuicTeMa XMMAYECKUX AJIEMEHTOB [l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWMCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPUOAOB, Kalldsd, KajdblUusig M UX
COCIMHEHUII B COOTBETCTBHM C IIOJOXEHUEM »3JIeMEHTOB B Ilepumoanueckoit
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUJBI XUMHUYECKOM CBSI3U. THIIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCKMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALNIMYECKON PEIIETKUA U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K Pa3IWYHbIM KjaccaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKuX peakiuii o pa3IundHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3 (deKTy, Mo
W3MECHEHHUIO CTETICHEW OKMCIECHUS XMMHYECKUX AJIEMEHTOB, MO OOPaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). JK30- U 3HAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUUYECKHE
YpaBHEHUS.

[TorsiTue 0 ckopocTH xXUMHUYeCKOW peaknuu. [loHsTHE 00 00paTUMBIX H
HEOOpaTUMBIX XHUMHYECKUX peaknusx. [IoHSTHEe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. [lonstue o karammse. [loHssTHEe 0 XUMHUecKOM paBHOBecuU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUUYECKOW pPEAKIUMU W TOJIOKEHUE XHMHUYECKOrO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJINTEbHO-BOCCTAHOBUTEIBHOW  pEaKIIUU. CocraBnenue YpaBHEHUU



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust HIEKTPOIIUTUYECKON JUCCOIUALNU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKAHUS peaKIUiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii 3kcnepumenm:

O3HAKOMJICHME C MOJAEISIMH KPUCTAUIMYECKUX PEHIETOK HEOPTaHMYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura M anMasa), CI0XKHBIX BEIICCTB
(x;mopuma HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE AIICKTPONPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCA AUCCOIMALMU KHUCIOT, IIEJOYEd U COJIeH
(BO3MOXKHO  HCIIOJIb30BAaHME BHJCO MAaTEpUANIOB), TIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  TNPOTEKAHUS  peaklWii  HOHHOrO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3za, oOOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiMu pasioKEeHHs, COCIMHEHUs), Paclo3HABaHWE HEOPTraHWYECKHUX
BEIIECTB C IIOMOILIBK)  KA4YECTBEHHBIX pEAKIMHA HA HOHBI, pELICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 4 MX COeIUHEHUA

OO6miast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpUMEpPE  XJopa
(B3auMoOz€iCTBUE C METallaMH, HEMeTaulaMH, LIeJo4aMu). XJIIOPOBOJIOPO/I.
CongHas KHCIIOTa, XMMHYECKUE CBOMCTBA, MOJy4YeHHE, NpUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHU3M YEJIOBEKA. BakHeHIIne XJIOpUIAbl U HUX
HaXO0X/CHHUE B IIPUPOJIE.

OO6mrast xapaktepuctuka anneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucienus. CTpoeHue U (pu3MyecKkue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa ceprl. CepoBOIOpOA, CTpoeHue, Puzndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CEepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmcioTa, (QuU3HYEeCKMe H XHMHYCCKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT W chenududeckne). XUMUUYECKHE pEaKIuu,
Jexanme B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUsSI CEPHOM KHUCIIOTHI.
[Ipumenenune cepHor KUcIOThl. CoJIn CEPHOM KUCIOTBI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U e€ COeIMHEHUN B mpupoge. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUS. A30T, pacHpOCTpPaHEHHUE B MPHUPO/IE,
dbu3nUecKkue U XUMUYECKHe CBOMCcTBa. KpyroBopoT a3ora B mpupojie. AMMHUAK, €ro
dbu3nYecKue U XUMUUYECKUE CBOMCTBA, MoJaydeHue u npumeHenue. Coau aMMOHUS,
ux (pu3nyYecKre U XUMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, € ToyiydyeHue, (PU3NYecKrue U XUMHUUYECKHe
cBoiicTBa (0OlIME Kak MpeJCcTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonw3oBaHue HUTPATOB MW COJIeM aMMOHMS B KaueCTBE MHHEPAIbHBIX
ynoopeHuil. XMMUYECKOe 3arpsi3HEHHE OKPYXKalollel cpelibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arps3HeHUe BO3Ayxa, MOYBBI M BOJ0EMOB). Docdop,
ajutoTporHbie Moaudukanuu (pocdopa, Puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u pochopras kuciiora, pusnveckre U XUMHUSCKHAE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHM  OKUCIEHUS.  YTJIEpoJ,  aJUIOTPOIIHbIE
MoIU(UKALIMK, PACHPOCTPAHEHHE B TPHUPOJAE, (PUINYECKUE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCUabl yriepoja, ux
¢usznueckre W XUMUYECKHE CBOWMCTBA, [EHCTBUE Ha KUBbIE OpPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYEeCKHEe MPOOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1ino0anbHOrO NOTEIUICHUS KIMMaTa, MMapHUKOBBIM
addekr. YronpHas KUCI0Ta U €€ coiu, X GU3NIECKUEe M XMMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHune. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH M CEIBHCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHMYECKHUX BEIIECTBaX KaK O COCAMHEHHSIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, STAHOJI, TJIMIEPUH, YKCYCHAsI KHCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yroib, NTPHUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJb B OBITY W TMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: KUpaX, OelKax, yriieBoJgax — u UX
polii B OKM3HM 4YeJOBeKa. MarepuaibHOe €AMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBONCTBa, IMOJIYyYEHUE U
npumeHenue. CoenuHenus kpemHus B npupoxae. OOmme mpencraBieHus 00
okcuse kpemuus (IV) m kpemHueBoit kuciore. CHUIMKAThl, UX UCIOJIB30BAHUE B
OBITY, B MIPOMBILIJIEHHOCTU. BakHelIne CTpouTeIbHbIE MaTepuasbl: KEpaMuUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobdreMbl 0e30mMacHOTr0 HMCMHOJIb30BaHUS
CTPOUTENBHBIX MAaTEPUATIOB B MOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHMs, ONBITHI, OTpaxkaromue (U3NIECKHUE U XUMHUUYECKHUE CBOMCTBA
rajJjloreHOB M HUX COCJUHEHHM (BO3MOXKHO HCIIOIB30BaHUE BHUJACOMATEPHUAIIOB),
O3HAKOMJICHHE C oOpa3lamMu XJOPUAOB (TajJOTr€HHUJIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCIMHEHHSMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMaTepuasoB), HaOMOICHUE Mpolecca OOyIJIMBaHUS caxapa Mo/l JeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3Y4YCHUE XHMHUYECKHUX CBOWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHNE KaUeCTBEHHON peaKIuu Ha CyJbdarT-
MOH W HaOIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MuecKuMu
cBolicTBamMu a3zoTa, ¢dochopa M HUX coeaUHEHHH (BO3MOXKHO HCIOJb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOChHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHUE W M3YYCHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHE MPU3HAKOB
UX IPOTEKAHUS, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUe Mozenen
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, ¢QyiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOICTBOM MPOTUBOTas3a, MoJlyueHHe, cCOOMpaHue, pacro3HaBaHUE U M3YyYCHHE
CBOMCTB YIJIEKHCIIOT'O ra3a, IpOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3az1a4 0o teme «BakHeHIne HeMeTaJUIbl U UX COETUHEHUA)).

MeTaJibl 1 MX COeIMHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nojioxkeHus B llepmogmueckod cucreme XumMuyeckux diaemeHto . .
MenpneneeBa u cTpoeHusi atToMoB. CTpoeHHne MeTaioB. MeTtamndeckasl CBsi3b U
METAJUIMYECKasi ~ KpHUCTa/UIMYecKass  peme€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crnocoObl TonyyeHus MeTauioB. [loHATHE O KOppO3WHM METAIJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTajlb, YYryH, IIOPaTIOMUHUUI,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJIoKeHUE B [lepruoamyeckon cucteMe XMMUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIbl U



TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHue IIeNnOoYHBIX METauloB U MX
COCUHEHUN.

IllenouyHO3EMENBHBIE METAAABl MarHMi MW KaJblMH: IOJ0XXEHHUE B
Ilepuonnueckon cucrteMe xumudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJeHue B npupoae. uznueckne 1 XMMHUYECKUE CBOMCTBA MAarHus
U Kanblus. BaxkHelmume coequHeHHUs Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHUi: nojioxkeHue B [leproanueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHUE aToMa, HAXOXIAEHHE B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA afOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
N. MengeneeBa, CTpOEHHE aTOMa, HAXOXJEHUE B mpupoae. DU3MYECKUE U
XHUMHUYECKHE CBOMCTBA kese3a. OKCuIbl, THAPOKCH LI U cou skene3a (I1) u xenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumMenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB M CIUIaBOB, WX (PU3NUYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJICHCTBUS OKCHJIA
KaJupllusi W HaTpus C BOAOW (BO3MOXHO WHCIIOJB30BAHHWE BHJIEOMATEPHUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HWCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  IPOTEKAHUS
KAUYECTBEHHBIX PEAKLMW HAa MOHBI: MarHus, KajbLMs, AJIOMUHUSA, LIMHKA, )Keje3a
(IT) u xene3a (II1), meau (II), HabmroneHNE M ONMMCAHUE TIPOIIECCOB OKPAITHBAHMUSI
IUITAaMEHU HMOHAMHU HATpus, Kajlusg M KaiblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HcCleoBaHNE aM(OTEPHBIX CBONCTB TUAPOKCHIA ATFOMHHHS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxneniune
METAJUIBI U UX COCAUHEHUS.

XUMHS U OKPYKAKOUIAs cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakmnuii B ObiTy. [lepBas momoms mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXalleil cpeabl (MpefenbHas I0MmycTUMas
KOHIIeHTpanus Beulects, nainee — [IJIK). Ponbp xuMun B pelieHH 3K0IOTHYECKUX
mpooeM.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTEepUANIOB (CTEKIJIO, CIUIaBBI METAJJIOB, TIOJUMEPHBIC
Martepuaibl).

Mexcnpeomemnule ceéazu



Peanuzanmss MEXIpeaMETHBIX CBS3€H NMpU W3YYCHHH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHME Kak OOMIMX eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHUS: HAydHBIM (DaKkT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUA, IEePUOJTUIHOCTh, HAOJIOIEHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJICeb, SBICHUE, ITapPHUKOBHIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIIHUII,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJA, DSJCKTPUYCCKUN 3apsji, MPOBOJIHHKH,
MOJYNPOBOIHUKH, JTUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, pACTBOP, PACTBOPUMOCTbD, KPUCTATITUNIECKAS
pemérka, CruiaBbl, (PU3MYECKHE BEIMYUHBI, CIUHUIIBI M3MEPCHHS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, Ouocdepa, I3KOCHUCTEMa, MHHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBICE MOPOIHI,
MIOJIC3HBIC NCKOIIAEMbIC, TOIIJIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHUA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUralOTCAd B XOJ€ OOy4YeHHMs] XUMUU B €JAMHCTBE Y4eOHOH WU
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHbIMU W JYXOBHO-HPaBCTBCHHBIMU II€HHOCTAMH, TPUHSITHIMU B
oOllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEJCHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUaIOIINXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOUIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTALMH U
paclIMpeHue OMbITa IESITEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) mnaTpuoOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIICHUSI K OTEUECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJIeINI0, TTOHMMAaHUS 3HA4YEHUS XUMHUUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTH BJIAAETh JOCTOBEPHON HH(OpMaiuen o
MEPEIOBbIX JOCTMXKEHUSAX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpa)IaHCKOT0 BOCIIMTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H MpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTHBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIEeIOBATEIbCKOM, TBOPYECKOM W JIPYyrux  BHUIAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW EATEIbHOCTH TMpHU
BBIMIOJTHEHUU Y4E€OHBIX, TO3HABATEJNbHBIX 3aJlay, BBHINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YUEOHBIX MTPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpoIecce OITOW y4eOHOM NeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUME M TMIOCTYINKH CBOUX TOBApUILEH C TO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUSI NIOCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEUIECTBE M XMMHUYECKOM PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAyKH WM COCTABJISAIOLIME
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBS3SIX 4YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHUW 10
XAUMHH, HEOOXOIUMBIC I OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATEIbCKOW KYJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOATEJIbHOM pabOThl € y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypPOr, JTOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TIO3HAHUIO, JHO0O3HATENIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa3oBaHWIO, TPOEKTHOH W  HCCIEAOBATEIBbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JIATbHEUIIIEM;

4) opMupoOBaHHUSI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICICTBUNA H
HENIPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJNIIOZICHUs TMpaBwil OE30MAaCHOCTH TIpU  OOpallleHUH ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHUS TPCJAMETHBIX 3HAHWUH 110 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOIOJDKCHHS 00pa30BaHUs ¢ YIETOM JTMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIeHON MpodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAHKHE IIEHHOCTH 3[J0POBOTO U
Oe3omacHoro oOpasza JKWU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3nueckoMy M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOACHUS
npaBWJI 0€301MaCHOTO MOBEJCHUS MPH pabOTe C BEIIECTBAMH, a TAKXKE B CUTYaIUsX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJHON CPENOH, ISl IOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYPBI, OCO3HAaHUS TJOOATBHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM W MyTeH WX pelieHUs MOCPEJCTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEIAMETHBIE PE3YJIBTATHI

B cocraBe wMerampeaMETHBIX pPE3YNbTATOB BBIICISIOT 3HAYUMBIC TS
dbopMupoBaHUS MHPOBO33pEHHSI OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIINAT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOe.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaX W IO3BOJSIOT Ha
OCHOBE 3HAHHMH W3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHHUE O ICIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHbBIEC, PETYJATUBHBIE), KOTOpbIE 0O€CneunBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBJICHHIO y4eOHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMN: PACKPBIBATh CMBICI XMUMHUYECKHX TMOHSATUN (BBLACIATh MX XapaKTEPHBIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTHMMHU TOHSITHUSAMH), HCIOJIL30BATh
MOHSITHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHi,
yCTaHABJIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3M MEXKIY OOBEKTaMHU H3y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, 10 aHAJIOTHUN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CAMBOIMYECKHUE (3HAKOBBIE) MOJICTH, UCIIOJIb3yEeMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas ¢GopMmylia W ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHHUI BBIABIATh U XapaKTEPU30BATh CYUIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

ba3oBrble ucciieoBare/ibCKue 1eHCTBUS .

YMEHHUE MCIIOJIIb30BATh IOCTABICHHBIE BOIPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KAadyeCTBE OCHOBBI /i (DPOPMUPOBAHMS THUIIOTE3BI TIO
POBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHWIO, OpPraHW3alldd U TPOBEJCHUIO
VUYCHHUECKHX OJKCIIEPUMEHTOB, YMEHHE HaOMIoAaTh 3a XOJOM IpoIliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTat, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPHPETHPOBATH HWHOOPMAIHIO
pPa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOTYyYAEMYIO U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XHUMHUYECKOTO COAEPKAHUS, CIPABOYHBIE
mocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPECUYMUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh PAa3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX [JISi BBITOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHHUS ~MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O MUCIOJIb30BAaHUS PA3IUYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIbHYIO (OPMY MpEACTABICHUS UHPOPMALIUU U
WUIIOCTPUPOBATh pELIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
IpyruMu popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIU3UPOBATH B TMpolecce ydyeOHOU W
UCCJIeI0BATEIBCKON JESITENIbHOCTH UH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOpPTAa HA COCTOSIHUE OKpYXalolled NPUPOIHOM
CpEbl.

KommyHuKkaTHBHBIE YHUBepCcaJbHbIe y4eOHbIe 1elCTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaaeMod  TeMmbl, (opMynupoBaTh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYYEHHbIE  pe3yibTaTbl  MO3HABaTEIbHOM
NESTENbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JieJaTh MPE3CHTALNIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUUYECKOTO JKCIEepUMeHTa (J1abopaToOpHOro OIbITa,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOr0 COTPYIHHMYECTBAa CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HCCIIEIOBATENIbCKOM  NEATENbHOCTH TNPU  PELICHHUU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COIJIACOBAHMUS
no3uiui (00CyXJeHns, 0OMEH MHEHUSMH, «MO3TOBBIE MITYPMBbI», KOOPIWHALIUS
COBMECTHBIX JCHCTBHI, OINpENEJeHUEe KPUTEPHEB IO OIEHKE KauyecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIC YHHBeEpCaJIbHbIe y4eOHbIE 1eCTBHA:

YMEHUE CaMOCTOSITEILHO ONPENENATh LEAN JEATEIbHOCTH, IUIAHUPOBAThH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI pelIeHUs] yueOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSATENIBHO COCTABIIATh WIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEUCTBUUA MPU BBINOJHEHUN 33JaHUM C YUYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOI'O pE3yJIbTaTa 3asBICHHON LU, YMEHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB [0 OCBOCHHUIO 00s3aTEIBHOrO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM (denepanbHOM paboueil Mnporpammoit,
BBIICJIAIOT: OCBOEHHBIE OOY4YarOIIMMMCS Hay4yHbI€ 3HAHUS, YMEHHUS M CIOCOOBI



nercTBuil, crnenuduyUeckue i OpeAMETHOM  o6nactu  «XUMHS», BHJbBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWs, €ro HHTEpHpeTaluy,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEMIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHAS ¥ HEOJIHOPOJIHAS ), BaJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISpHAs Macca,
MaccoBasi JI0Js1 XUMUUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJIb, 3JEKTPOOTPHUILIATENBLHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKasi peaxius, KiacCupUKaIUs peakiui: peakiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUS, PEAKIHMH 3aMEIICHUsl, PEaKInu
oOMeHa, K30- U IHJOTEPMHUUECKUE PEaAKINH, TeTIOBOM d(DPEeKT peakiuu,
SAPO aToMma, SJIEKTPOHHBIM CJIOM aTroMa, aTOMHas OpOWTalb, PagUuyC
aToMa, XMMHYECKasi CBs3b, MOJSPHAS W HETMOJspHAs KOBAJICHTHAs CBSI3b,
WOHHAs CBSi3b, MOH, KaTHOH, aHUOH, PacTBOp, MAaccoBas J0Js1 BEIIESCTBA
(poI1ieHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCIMHEHMSIX,
NPUHAJIE)KHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCYy COEIMHEHUH IO
dbopMynaMm, BHI XHUMHYECKOM CBs3U (KOBaJeHTHass W HOHHAasi) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHHUMAHUE NEPUOJANYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX 3JIEMEHTOB OT UX mojioxkeHus B llepuoguyeckoil cucreme,
3aKOHOB COXpPAHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHUS, 3aKOHAa ABOTaipo;

e ONHUCHIBATH M XapakTepu3oBaTh TaOnmuHyto (opmy Ilepuogndeckoit
CUCTEMbl XUMHUYECKUX DJJIEMEHTOB: pa3iudaTh IMOHATUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y», maneie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMHYecKux djaemernToB J[. .
MeHnneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00llee YUCI0 3JIEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(HUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKkUuuu (MO YHCIYy U COCTAaBY YYaCTBYIOIIHMX B pPEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOJATBEPKAAsl ONMCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XUMHUYECKUMX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIUHMCIISIT OTHOCUTEIBHYIO MOJEKYJIAPHYIO M MOJISIPHYKO MaccChl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »3jeMeHTa 1o Qopmyie
COEIMHEHMS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPALMd MBICIUTEIbHON AEATEIBHOCTH — aHAJU3
U CUHTE3, CpaBHEHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KiacCUu(PUKaluIo,
BBISIBICHUE TMPUYMHHO--CJIEJACTBEHHBIX CBA3EH — Uil M3y4YEHUS CBOMCTB
BEIIECTB W XHMHUYECKUX PpEAKUUNA, €CTECTBEHHO-HAYYHbIE METOMBI
MO3HAHUS — HAOJIOIEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenoBaTh  NIpaBWjaM  IOJb30BaHUA  XMMHYECKOM  TOCYyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TakXKe TMpaBUjiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHUSMHU 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUI0O U COOMpPaHUIO
ra3oo00pa3HbIX BEIIECTB (BOJOpOAA M KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C OMNPEACIEHHOM MAacCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCHEPUMEHTHl IO
PaCIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT C ITOMOIIBIO WHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xonmy oOydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX MOHSATHUNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, AaHWOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTb, CTENEHb
OKHUCJICHHSI, XUMUYECKasi PeaKIlis, XUMUIECKasi CBSA3b, TEIJIIOBOU d(PHEeKT
peakiuu, MOJlb, MOJSPHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS] JUCCOLMAIMUS, PEAKUUU HOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBecHe, oOOpaTuMmble U



HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBUTENb, OKUCIEHHE W  BOCCTAHOBIICHME,
ajioTponus, aMm(pOTEepHOCTh, XMUMHUUECKasi CBSI3b (KOBAJICHTHAsi, MOHHAS,
METaJNIMYeCcKasi), KpHUCTaJUIMYecKas pemeérka, KOppo3us METaIoB,
CIJIaBbl, CKOPOCTh XHMMHYECKOW pEaKUHWH, MPEAeIbHO IOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUUYECKYID CHUMBOJUKY JUIsi cocTaBieHus Gopmyn
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA,

ONpPEAEsATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX Pa3JIMYHOTO COCTaBa, MNPHUHAIEHKHOCTh BEIIECTB K
OnpeNeIéHHOMY KJacCy COEIMHEHUU 1o (opmynaMm, BUA XUMHUYECKOU
CBs3U (KOBAJICHTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUSX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCJAMHEHMH, TUM KPUCTAUTUYECKON
peLIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici [lepuomnueckoro 3akonHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINHUCHIBATh M XapaKTEepU30BaTh
Tabiuunyto ¢opmy Ilepronnueckoil CUCTEMBI XUMUYECKHX 3JIEMEHTOB:
paznuyarh TOHATUSL «rJaBHas mnoarpynmna (A-Tpynma)» U «mobouyHas
noarpynmna (b-rpynma)», Maneie W OOJbIIME TEPHOIbI, COOTHOCUTH
0003HaueHusl, KOTOpblE HMEIOTCS B MEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XMMHUYECKHX
AMIEMEHTOB (COCTaB H 3apsij sapa, oOIiee YWCIO DJIEKTPOHOB W
pacrpefielieHie HMX 1O DJJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCIMHEHUU B
npeaenax MajblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO YUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIMU
BEIIECTB, MO TEIIOBOMY 3(h(EKTy, M0 M3MEHEHUIO CTETCHEW OKHUCIICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAAsA OMNUCAHUE
npuMEpaMy MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YpPaBHEHUS DJEKTPOIUTUYECKOW JIHCCOLMAIIMU  KHUCIOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHUs pPEaKIHi, MOATBEPKAAIINX CYIIECTBOBAaHHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHHs XHUMHUYECKUX TMPEBPALICHUA B pa3IMUHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJCKYISIPHYIO © MOJSPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO JJIeMeHTa 1o ¢opMmyie
COCIUHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBujia  MOJIb30BAHUS ~ XMMHMYECKOM  MOCyAoH
nabopaTopHbIM OOOpYyIOBAaHMEM, a TakkKe TpaBuia OOpalIeHus C
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB IO TIONYYEHHIO M COOMpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlUU MBICIUTEIbHON JAESTEIbHOCTH — aHaJINu3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEMATU3allUI0, BBIIBICHHE
IPUYMHHO-CIICJICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIui, eCTeCTBEHHO-HAYYHbIE METOAbl TMO3HAHUS —
HAOJIIOIeHNe, M3MEpPEHUe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHBIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBo yacoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/m TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE peCypchl
padoTbI padoThI
Pazgea 1. IlepBoHayaibHble XMMUYECKHE TOHATHSA
XuMusg — BaykHast 00/1aCThb
11 €CTECTBO3HAHUSA U 5 0 5 bubnuoreka [IOK
' MIPAKTHUYECKON JIEATEIBHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
BemecTBa 1 xXumMmnueckue bubmmoreka [JOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimme npeacrtaBuTe/ M HEOPraHUYeCKHX BelIeCTB
21 Bosznyx. Kucnopon. [lousitue 5 0 1 bu6mmoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837¢
Bopaopoa.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 0 1
H COJIIX https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [IOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axon u [lepuoanueckasi cucrema xumnueckux 3jaeMmeHToB [I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKUX diemeHToB /. 1. https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue aromMa
XuMH4IecKas CBS3b.

3.2 OKI/ICJ'II/Ie”:eJ'IaI)H(C:)- : 8 bubmmorexa [OK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC PCAKIINN
bubmmoreka [JOK
Hroro o pasnieny 15 https://m.edso;_.[ruﬂf418370
PesepBHOE Bpems 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3/1e/ioB U TeM uugpoBbie
Ne n/m P Konrpoabsubie | Ilpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIMH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3ZIeioB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 0 0 bubnuoreka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIHAITHS. 8 1 1 bu6mmoreka [JOK
' XUMUYECKUE PEAKIIUU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Paznen 2. HemeTranibl M MX coeIMHEHUSA
21 OO6mras xapaKTepUCTUKa XUMUYECKHUX 4 0 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['agorenst https://m.edsoo.ru/7f41a636
OO1as XapaKTepUCTUKa XMMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmorexa [TOK
' I https://m.edso0.ru/7f41a636
COCJIMHEHUS
OO1as XxapakTepuCcTUKa XUMUYECKIX
2.3 anemeHTOoB VA-rpymimsbl. A30T, pochop u ux 7 0 1 bubmorexa [OK
' PYHHEBL ’ P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO1as xapakTepuCTUKa XMMHUECKUX
2.4 3neH1\ieHTo§ IVAl?r nbl. YTIIepoa u 8 1 2 bubmorexa [OK
' B PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25



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

Pazgen 3. Merajliibl 4 UX COCAMHEHUA

. bubnuoteka [IOK
31 Obmue CBOHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxneiiime Metamisl ¥ UX COEIUHEHUS 16 https://m.edso00.ru/7f41a636
Wroro mo paznery 20
Paznen 4. Xumus v okpy:Kawiuas cpeaa
41 B CTBAa ¥ MaTepHAJILI B )KU3HU YEJIOBEKA 3 bubnmorexa [JOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesenBHOE BhEMs 3 bu6mmoreka [JOK
pBH P https://m.edso0o.ru/7f41a636
OBIIEE KOJIJMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KoauuecTBo yacoB DJIEeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Konrpouabusbie | IlpakTuyeckue
n/n Bcero H3y4YeHHusI odpa3oBaTeJibHbIE
padoThI padoTbl
pecypcbl

1 [Ipenmer xumuu. Posib XuMHUM B )KU3HU 1 0 0 bubmmoreka [JOK
genmoBeka. Terna u BemecTna 06.09.2023 | https://m.edsoo.ru/ff0d210c

9 IlonsaTtue o MeToMaxX MO3HAHUS B 1 0 0 bu6mmoreka [JOK
XUMHUHU 07.09.2023 | https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padota Ne 1 «IIpaBuna

3 paboThl B 1a6OPaTOpUU U MPUEMBI 1 0 1 bubnuoreka [IOK
oOpallieHus ¢ J1abopaTOPHBIM 13.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 Uucrtele BemecTBa 1 cMecH. CriocoObl 1 0 0 bubnuoreka [IOK
pasneneHus cMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «Paznenenue cmeceii (Ha mpumepe 1 0 1 bubmorexa [TOK

8 . DHMEP 20.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [IOK
6 A 1 0 0
TOMBL H MOSCIYIH 21.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 0 0 bubmuoreka [IOK
(CMMBOJIBI) XUMHYECKUX DIIEMEHTOB 27.09.2023 | https://m.edsoo.ru/ff0d2be8

bubnuroreka [JOK

8 I1 1 0 0

POCIRIC | GHOXEHRIC BefllctTra 28.09.2023 | https://m.edsoo.ru/ff0d2a6c
bu6nmoreka [JOK

9 A - 1 0 0

TOMHOMOIICIYILIpHO® yaetue 04.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSIHCTBA COCTaBa BEIISCTB.

10 Xumnueckas popmyina. BaneHTHOCTD bubmorexa LIOK
pMyIIa- 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX JIEMECHTOB
1 OTtHocuTenbHAast aTOMHas Macca. bubnuorexa [IOK
OTHOCHUTETBHAS MOJICKYIISIPHASI Macca 11.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 70151 XUMHUYECKOTO bubmmoreka [JOK
JJIECMEHTa B COCTMHECHUHT 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KommaecTso BemecTBa. MoJib. bub6mmoreka [JOK
MoutsipHas Mmacca 18.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOu3nvecKre 1 XUMHUICCKUE SIBICHUS. bu6mmoreka [JOK
XuMUYecKas peakius 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBHs NPOTEKAHUS bubnnoreka [IOK
XUMHUYECKUX PEaKIuit 25.10.2023 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUsI MacChl BELIECTB. bubnuoreka [IOK
16
XVUMHYECKUE YPABHCHHS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruucnenus koiamdecTBa, MacChl
17 BEIIECTBA 110 YPABHCHHUSIM XUMHUYCCKUX bubmmorexa [IOK
t N P 08.11.2023 | https://m.edsoo.ru/ff0d5708
peakuuii
Kiaccudukanus XuMrUaecKuX peaxkiui
18 (coemuHeHMs, pa3IoKEHUSI bubmorera [OK
’ ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHUs, OOMEHA)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHre 1 bubmmorexa [IOK
H AHCT. Hf 15.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtposnpHas padora Nel o teme bu6nuoreka LIOK
«BerecTBa 1 XUMUYECKUE PEAKITHID) 16.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka LIOK
Bo3nyxa. Kucinopon — anemeHT u 22.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusznueckre 1 XUMHYECKUE CBONCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmmorexa [OK
posAa tpeaitt ’ 23.11.2023 | https://m.edso0.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
C 0
23| naoparoput u mposrerocri BuGaorexs LIOK
patop p ’ 29.11.2023 | https://m.edsoo.ru/ff0d497a
[TIpumenenue kuciopoaa
TemoBoit 3pPexT xumMmuueckoit
peaxiuu, IoHATHE O bubnuoreka [IOK
24
TEPMOXUMHUYECKOM YPaBHEHUH, K30~ U 30.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUSCKUX PEAKITHIX
T .
55| sampmmemenmne conoom ar Bumonosa LIOK
p Ayxa, 06.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIICHUS
[TpakTrueckast pabota Ne 3 o Teme
26 «[Tony4yeHne u coOOMpaHUe KMUCIIOPOIa brbmmorexa [IOK
e - P poAa, 07.12.2023 |  https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpocToe bubnuoreka [IOK
BelecTBo. HaxoxxaeHue B mpupoie 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 du3nyYecKre U XUMUYECKHE CBOMCTBA bubmuoreka [IOK
BoJiopoJia. [IpumeHeHne Boaopoia 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCIIOTAX U COJIIX bubmorexa [JOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI OMy4eHHs BOAOPO/Ia B bubnunoreka [IOK
nabopaTopun 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
IT 6ota Ne 4
3| lonysenie n cotpane soopora BuGaotexa LIOK
i P HOPOAd, 27.12.2023 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MomnsipHblii 005EM Ta30B. 3aKOH

bubmuoreka [IOK

32
ABorajpo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienns 00pMa, KOJIHYECTBA
33 BEII[ECTBA ra3a II0 €ro M3BECTHOM bubnmorexa [OK
MY 10.01.2024 | https:/m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA WK O0BbEMY
Brrunciaenust o0EMOB ra3os 10
34 aBHEHMIO pEAKIMH Ha OCHOBE 3aKOHA bubmmorexa [JOK
P . P . 11.01.2024 | https://m.eds0o.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKue 1 XMMUYECKHIE CBONCTRA bubmmoreka [JOK
BOJIBI 17.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonsatue 06 bubnuoteka [IOK
WH/INKATOpax 18.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopma kak pactBopuresnbs. HacelmeHnabie
37 " HI;HaCI)III_:leHHBII; aCTBOPEI B bubmmorexa [JOK
p phL. 24.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 10151 BEIIECTBa B PacTBOPE
[IpakTrueckast padota Ne 5 mo Teme
38 «IIpurotoBieHue pacTBOPOB C bubnuoreka [IOK
onpeeIEHHON MacCOBOM JI0JICH 25.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas padora No2 o teme bubnunoreka [IOK
«Kucmopoa. Bogopo. Boga» 31.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KilaccupUKaIus, bu6nmoreka [JOK
HOMEHKJIaTypa 01.02.2024 | https://m.edsoo.ru/ff0d664e
ITonyuenne n XxuMHUecKue CBOMCTBA
41 KI/ICJ'I}:{THLIX OCHOBHBIX 1 aM(OTEPHBIX bubmorexa [OK
’ P 07.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusl: cOCTaB, KIacCHUpUKAIuS, bubnmoreka [JOK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tosyuenune U XUMUYECKUE CBOMCTBA

bubmuoreka [IOK

43
OCHOBaAHUI 14.02.2024 | https://m.edsoo.ru/ff0d67ca
m KucnoTsl: cocras, kinaccuduxanus, bu6mmoreka [JOK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHnue u XUMHYECKUE CBOUCTBA bubnuoreka [IOK
KHCJIOT 21.02.2024 | https://m.edsoo.ru/ff0dfee?
C : )
15 | cnentmmonyem e buGmorexa L1OK
N ¥ ’ 22.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[Mpaktrudeckas padota Ne 6. Pernenne
47 AKCIEPUMEHTAIBHBIX 3374 110 TEME bubnuoteka [IOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX 28.02.2024 | https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnueckas CBsI3b MEXKY KJlacCaMu bubnuoreka [IOK
HEOPraHMYECKUX COCTMHCHUI 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o001meHNEe B CHCTeMaTH3 IS bubmuoreka [IOK
3HAHMHI 06.03.2024 | https://m.edsoo.ru/00ad9ch?2
K 6ota Ne3
50 "Ochomme rracom Heopraccr buGmorexa LIOK
o P 07.03.2024 | https://m.edsoo.ru/00ad9ela
COEIMHEHU N
[TepBbie MOMBITKU KiIacCUPUKAITAN
51 XUMHYECKUX 3JIeMeHTOB. [ToHsaTHE O bubmorexa OK
) 13.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U
52 Ilepnoauueckas cucTeMa XUMHUYECKHX bubnnorexa [JOK
P 14.03.2024 | https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
53 Ilepuoasl, rpyImbl, HOATPYIIIEI bubnnorexa [JOK
PHOAEL, TPYITIEL, TOATPYIT 20.03.2024 | https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [IOK

54
sep. M3otomsl 21.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 2y1eMeHTOB [ leproaudeckoi bubmmorexa [OK
proa 03.04.2024 | https://m.edsoo.ru/00ada6bc
cucremsl Jl. 1. Menneneesa
XapakTeprucTUKa XUMHUIECKOTO
3JIEMEHTA 110 €r0 TMOJIOKEHHUIO B bu6mmoreka [JOK
56 .
[epnomnyeckoit cucteme /1. U. 04.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoamaeckoro 3akoHa
57 JUISL pa3BUTHUA HAyKu U npakTuku. /1. WM. bubnuoreka [IOK
MenieneeB — y4€HBIH, TIeIaror u 10.04.2024 | https://m.edsoo.ru/00ada96e
TrpaKIaHUH
58 DJIEKTPOOTPUIIATETLHOCTH aTOMOB bubnuoreka [IOK
XUMUYECKUX JIEMEHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
59 " . CBAAL bu6mmoreka [JOK
OHHAT XUMITHCECKAT 17.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentnas nonspHasi Xumuyeckas bubnuoreka [IOK
CBSI3b 18.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHast XuMHuecKast bubnunoreka [IOK
CBSI3b 24.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS Bubmmorexa LIOK
25.04.2024 | https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE bubmuoreka [IOK
peaKIin 02.05.2024 | https://m.edsoo.ru/00adb076
64 OKucauTenn U BOCCTAaHOBUTEIU bubmmorexa [IOK
08.05.2024 | https://m.edsoo.ru/00adb076
65 KonTtposneHas padora Ne4 o teme bubnuoreka [IOK
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«CtpoeHue atoma. XHMHUYECKast 15.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHbiit ypok. O600mIeHNE U 1 bubmmoreka [IOK
cCHCTEeMaTH3aIHs 3HAHUH 16.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6o0meHne u 1 bubmoreka [IOK
CHUCTEeMaTH3alns 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O600111€HNE U 1 bubnnorexka [IOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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9 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
Ne Tema ypoka Kontpoabnbie | IIpakruyeckue Aata uuppossie
n/n Bcero H3Y4YeHUus
padoTbI padoThI o0pa3oBaTe/IbHbIE
pecypchbl
[Ieproanueckuii 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnuoreka [IOK
XUMUYeCcKux anemeHToB /1. 1. 05.09.2023 |  https://m.edsoo.ru/00adb59e
Meneneesa
3aKOHOMEPHOCTHU B U3MEHEHUH

2 CBOMCTB XHMHUYECKUX IJIEMEHTOB 1 0 0 brbmmorexa [TOK

- 06.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HoMeHKIIaTypa 1 0 0 bubnnoreka [IOK
HEOPraHMYECKHUX BEIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buael XuMnueckoM CBSI3U U THIIBI 1 0 0 bubmmoreka [JOK
KPUCTATMICCKHUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel mo teme

5 «IToBTOpeHue u yriyOneHne 3HaHuM 1 1 0 19.09.2023
OCHOBHBIX pa3/IesioB Kypca 8 kiaccay

5 Knaccudukanus XaMu4ecKux 1 0 0 bubnunoreka [IOK
PEeaKIMi Mo pa3IuYHBIM ITPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbchb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 peakiuu. [ToHsATHE O TOMOTEHHBIX U 1 0 0 bubmorera [OK

26.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[TonaTre 0 XUMHUYECKOM

3 paBHOBecuH. DaKTOPBI, BIKAIOLINE 1 0 0 bu6nuoreka LIOK

Ha CKOPOCTb XUMUYECKOU PEAKIIUU U 27.09.2023 | https://m.edsoo.ru/00adc28c

ITOJIOXKCHHUE XUMHUYCCKOI'O
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paBHOBeCHSs

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6mmoreka [JOK

9
peaxkuuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teo SJIEKTPO eCcKoll
10 ncf: 21/1;1 ;(;pCJZI;TI:Ie II/(I CI;IIa6I>I€ bubnmorexa [OK
A THHAITHH. 04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHUS pEAKIINN bubmmorexa HOK
P peakit 10.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCIOT U
12 OCHOBAHMU B CBETE MPEICTABICHUI bu6mmoreka [JOK
00 AJIEKTPOIMTHICCKOM 11.10.2023 | https://m.edsoo.ru/00add5d8
JIUCCOLIAAIINI
XHUMHYECKHE CBOMCTBA COJIEH B
13 CBeTE IIpeACTaBICHUI 00 bubmorexa [IOK
pelt N 17.10.2023 | https://m.edso00.ru/00add8b2
ANEKTPOJUTUUECKOU JUCCOITUAITII
14 ITousarue o rugpoause coieit Bumorexa HOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o01eHre 1 CUCTEMaTH3 AL bu6mmoreka [JOK
3HAHUN 24.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pemienue rkcriepuMeHTaIbHBIX bubnnorexa [JOK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3a1au)
KonTtponsnas padora No2 o teme
17 «DIEKTPOSIUTHYECKAS TUCCOLIAALNAS bubnnorexa [JOK
p A QLA 07.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllui B pacTBOPaxX»
06 .
ceKme cBomc paMepe 08.11.2023 | https://m.edsoo.ru/00addfe2

XJiopa
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Xnoposogopoa. ConsHast KHCIIOTA,

19 XMMUYECKHUE CBOWMCTBA, MOTyYeHHUE bubmorexa LIOK
’ ’ 14.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHEHHE
[IpaxTnueckas padota Ne 2 1o Teme
20 «[lonydyeHnue constHON KUCIOTBI Bubnuorexa LIOK
. ’ 15.11.2023 | https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTB
Berarcnenus o ypaBHEHUSAM
21 XUMHYECKUX pealfl)nﬁ €CJIN OJINH U3 bubmmorexa [OK
’ 21.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XapaKTepruCTHUKA YIIEMEHTOB bubnuoteka [IOK
VIA-Tpymist 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PHUKAIIUN CEPBHI.
23 Haxoxnenue cepbl v €€ coeAMHEHUI bu6mmoreka [JOK
B MpUpPOJie. XUMHUUYECKHE CBOMCTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoa, CTpOEHHUE, bubnnoreka [IOK
(bu3UYeCKre 1 XUMUYECKUE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHasi Kuciora
25 (bnmjecxni " XI/II\];/:I/I‘ICCKI/IC ’ Bubmmorexa LIOK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKaIIUE B
OCHOBE MPOMBIILIIEHHOTO criocoba
26 MOJYYEHUS] CEPHOM KUCIOTHI. bubnuoreka LIOK
XUMHUECKOE 3arps3HEHUE 06.12.2023 |  https://m.edsoo.ru/00adec8a
OKpY’KaroIlel cpe/ibl COeTMHEHUSIMU
cepbl
97 Brruncienue MaccoBOM JOJIM BRIXOAa bu6nmoreka [JOK
IIPOJIyKTa peaKuu 12.12.2023 | https://m.edsoo.ru/00adec8a
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OOm1ast XapaKTepUCTHKA YJIEMEHTOB
VA-rpynmsl. A30T,

bubmuoreka [IOK

28
pacmpocTpaHeHUe B IPUPO/IE, 13.12.2023 | https://m.edsoo.ru/00adeea6
(du3HUecKre 1 XUMUICCKUE CBOMCTBA
AmMHEaK, ero pu3nIecKue u
29 XUMUYECKHE CBOMCTBA, MOJTYYCHHUE U brbmmorexa HOK
> HOAYH 19.12.2023 | https://m.edsoo.ru/00adf004
MIPUMECHEHHE
[IpaxTrueckas padota Ne 3 o Teme
30 «[Tony4yeHne aMmmMuaKa, U3ydeHUE ero Bubnuorexa LIOK
. i > T3YH 20.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB
31 A3OTHas KUCJIOTA, €€ GU3NIECKUE U bu6mmoreka [JOK
XHUMHYECKHE CBOMCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEH
aMMOHMSI B KA4eCTBE MUHEPATbHBIX
32 00peHnii. XUMUIECKOE bubmorexa [JOK
YAobp ' . 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCIMHEHUSIMH a30Ta
®ochop. Okcup dpochopa (V) u
33 (bocg)o pHa;I Kncf[ng)Ta (z)lfmfle()mne u Bubmmorexa LIOK
P o 09.01.2024 | https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOJTyYCHHE
Hcnonws3oBanue docdaToB B
34 KaueCTBE MUHEPAIBHBIX yI0OpEHHIA. bubmuoreka [IOK
3arpsi3HeHue MPUPOTHON CPEJIbI 10.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHe B
35 pu I(j Iel (II))I/ISI/II‘JIGCKieI/IXI/IMI/IHeCKI/Ie bubmiorexa LIOK
P P 7% 16.01.2024 | https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcunpl yriaepona, ux puznyeckue u bubmorexa LIOK

https://m.edsoo.ru/00adfebe
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XMMUYECKUE CBOMCTBA.
DKosorndyeckue mpoOIeMsl,
CBsI3aHHBIC ¢ OKCHIOM yriepoaa (1V)

17.01.2024

37 VYroapHas KUCIIoTa U €€ CoJn bubmmorexa [OK
23.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpaxTueckas padota Ne 4 o Teme

38 "[lonydeHue yriekucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakius Ha KapOOHAT- 24.01.2024 | https://m.edsoo.ru/00ae027e
HOH"

[TepBoHavaNbHBIE TIOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
30.01.2024 |  https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
40 Kpemuwuii u ero coequHeHHs bubmmorexa LIOK
31.01.2024 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.

41 Penrenne sxcniepuMeHTaIbHBIX 3344 bubnuoreka [IOK
1o TeMme «BakHeHIe HeMeTallIbl 1 06.02.2024 | https://m.edsoo.ru/00ae0bf2
HX COCIHHCHHS
KontponsHas padota Ne3 no teme

42 «Baxueiinie HEMETAIbI U UX bubmorexa [JOK

07.02.2024 |  https://m.edsoo.ru/00ae0el8
COCAMHCHUSDY
OO6mras xapakTepucTuKa
XUMHYECKUX AJIIECMEHTOB —

43 METaJIJI0B. MeTamndeckas CBSI3b U bu6nmoreka [JOK
MeTaJIn4yecKasi KpucTauindecKkas 13.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJIOB

44 XUMHYECKHE CBOMCTBA METAILIIOB. bubmmorexa [IOK

https://m.edso0.ru/00ae1156
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DNEKTPOXUMHUYECKUH PsiJT
HaIIpSHKEHUH METaJUIOB

14.02.2024

OOmire cnocoObl MOTyYeHUs
metauioB. CiiaBel. Beruucnenus no

45 aBHEHUSIM XUMHWYECKHUX PEaKUU bubmmorexa LHOK
yP PCEAKIIIH, 20.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
MIpUMECH
46 IloHsiTHE O KOPPO3UHU METAJIIOB bubmmorexa [OK
pp 21.02.2024 | https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47
[enounsie meTaLib! 27.02.2024 | https://m.edsoo.ru/00ae14b2
48 OKcHbl ¥ TUAPOKCUTBI HATPUS U bubnuoteka [IOK
Kaaus 28.02.2024 | https://m.edsoo.ru/00ael4b?2
49 [IlenouHO3EMENBHBIE METATIIBI — bubnuoreka [IOK
KaJIBIUI U MarHui 05.03.2024 | https://m.edso0o.ru/00ae15e8
50 Baxxueiimme coe qUHEHUS KanbLUs bubnmorexa [JOK
g A 06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O06001IeHrEe U cucTEMAaTH3ALNAA
3HAHUN 12.03.2024
JKécTkocTh BOJIBI M CITOCOOBI €€ bubmuoreka [IOK
52
YCTpaHEHHUS 13.03.2024 | https://m.edsoo.ru/00ae1886
I1 §] Ne 6
55 | "Keorkooms som mweromm cE BuGaworera LIOK
| o A 19.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
N bubmuoreka [IOK
54 An
FOMITHIH 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bubnuoreka LIOK
THJIPOKCHIA 02.04.2024 | https://m.edsoo.ru/00aelc64
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bubmuoreka [IOK

% Keieso 03.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH Kelle3a bubnuoreka [IOK
(1) u xene3a (1) 09.04.2024 | https://m.edsoo.ru/00ae35e6
58 g{i?g;e}me fcHcTeMatHsat 10.04.2024 https://m.edsoo.ru/00ae3f50
[IpakTnueckas padora Ne 7.
59 Pemrenne sxcniepuMeHTaIbHBIX 3a4a4 bubnuoreka [IOK
o TeMe «BakHeHIme MeTauTbl U UX 16.04.2024 | https://m.edsoo.ru/00ae3de8
COCIMHEHUSD)
Berurcnenus o ypaBHEHUAM
XHUMHYECKUX PEAKITUH, €CITU OJTUH U3
60 peareHTOB JaH B M30BITKE WIIH bubnuoreka [IOK
COJICPXKUT IpUMeCH. Berancnenus 17.04.2024 | https://m.eds00.ru/00ael1750
MaccoBOM JJOJU BBIX01a IPOAYKTA
peaxiu
61 O06001IeHrEe U cuCTEMAaTH3AINAA
3HaHUI 23.04.2024
KontponsHas padota Ne4 o teme
62 «Baxxneilime MeTalIbl U UX 94.04.2024 https://m.edso0.ru/00ae3f50
COCIIMHEHUSD)
63 Bemectsa u marepuaisl B bubnunoreka [IOK
IOBCEIHEBHOM XKM3HHU YEJIOBEKA 30.04.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHNE bu6nuoreka LIOK
OKpYXarollen cpebl 07.05.2024 |  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemiennn bu6nuoreka LIOK
HKOJIOTHYECKUX MpolieM 08.05.2024 |  https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001meHue u bubnuoreka LIOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

CHCTEMATH3aIIUs 3HAHHI 14.05.2024 | https:/m.edsoo.ru/00ae0d0a
67 PesepBHbiit ypok. O600111€HNE U 1 bubnuoreka [IOK
CUCTeMAaTH3aIis 3HAHUH 15.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYHEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 knacc/ I'abpuensn O.C., OctpoymoB WU.I'., Cnankos C.A.,

AKLII/IOHepHOG O6H.I€CTBO ((HSI[&TCHBCTBO «HpOCBCHlCHI/IC»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

Xumus. 8 ki1.: KoHTposbHbIe 1 TpoBepoUHbIe paboThl K yueOHuky O. C.
I"abpuensaua «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yinakosa
u ap. - M.: llpoda, 2007.

INa6puensn O. C., Bocko6oitaukosa H. I1., Slmykosa A. B. HacTonpHas kHura
yunrtens. Xumus. 8 KiI.: Meroaudeckoe nocooue. - M.: IIpoda, 2011.
[Na6puensn O. C., SmykoBa A. B. Pabouas tetpans. 8 ki1. K yuednuky O. C.
INabpuensna «Xumus. 8.» - M.: [lpoda, 2008.

INa6puensn O. C., Amykosa A. B. Pabouas terpans. 9 k. K yueouuky O. C.
INabpuensna «Xumus. 9. — M.: JIpoda, 2008.

INabpuensn, O. C. Metonuueckoe nocobue k yueOnuky O. C. I'abpuensiHa
«Xumusy. 8 xiacc / O. C. IN'abpuensa. — M. : [lpocda, 2018. — 109.
INabpuensn, O. C. Metonuueckoe nocobue k yueOnuky O. C. I'abpuensna

«Xumusy. 9 kiacc / O. C. IN'abpuensa. — M. : JIpoda, 2018. — 108.



IMa6puensn, O. C. Metonuueckoe nocodue Xumust 8-9 knacc
I"abpuensn, O. C. Xumus 8-11 kiacc. Metonuyeckue peKkoMEHAAINHN U

pabouasi mporpamma

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-

gabrielyan/

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d227e

https://m.edsoo.ru/ff0d23dc

https://m.edsoo.ru/ff0d26ca

https://m.edsoo.ru/ff0d26ca

https://m.edsoo.ru/ff0d2a6c¢

https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-

gabrielyan/

https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-

posobiel461/

https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-

rekomendacii-i-rabochaya-programma/

https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-

gabrielyana-khimiya-9-klass/



https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-rabochaya-programma/
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-rabochaya-programma/
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya-9-klass/
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya-9-klass/
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