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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMHUUM Ha YpOBHE OCHOBHOIO 00IIEero o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHU K pe3yiabTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbLHOI TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha oOcHOBe eaepanbHOl paboyell mporpamMmbl
BOCITUTAHUA U C YU4ETOM KOHLETIIMH MPENoJaBaHus yueOHOT0 peaMeTa « X UMHS»
B 00pa3oBaTeNIbHBIX Opranu3anusx Poccuiickoit deneparym.

[Iporpamma mo XuMmuu HAE€T MPEACTABICHUE O MLENsIX, OOIIeld CcTpaTeruu
oOyueHusl, BOCIHUTAHUS U Pa3BUTHI OOYYAIOMIMXCA CpPEICTBAMU Y4EOHOTO
peaMeTa, YCTaHABJIMBAET 00s13aTeNbHOE pEAMETHOE COZIEpIKaHUE,
MpeayCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE IO
pazienaM M TeMaM MPOTrpaMMbl MO XUMHUHU, OMNPEACNACT KOJWYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh H3YUECHHS XHUMUU C Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO TMpoIlecca, BO3PACTHBIX
OCOOEHHOCTEH  00yYaroluxcsi, OIpeAeNseT BO3MOXXHOCTH TIpeaMera s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a TakXKe TpeOOBaHUM K
pesynbTaTamM 00y4YeHUs XUMUU Ha YPOBHE 1IeJIeH U3yUeHUs MPeIMEeTa U OCHOBHBIX
BHJIOB Y4COHO-ITO3HABATEIIBHOW JEATEIHHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKAHUSI.

3HaHWE XWUMHUHU CIY>XUT OCHOBOM i1 (OpMHpOBAHUS MHPOBO33PECHUS
oOyyaronierocs, €ro MpeACTaBICHU O MaTEpUAILHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (POpMUPYEMBbIE€ XUMHEH NPEICTAaBICHUS O B3aMMOIPEBPAIICHUSIX
PHEPTrUd M 00 HSBOJIONMHU BEIICCTB B MPUPOJE, O MYTAX PEHICHUs riao0aabHbIX
npoOJjieM yCTOMYMBOIO pPa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3APaBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTEM  JJIS  CaMOpPa3BUTUA U
dbopMupOBaHUs KYJIBTYpPBI JIHYHOCTH, €€ 00111el U (PyHKITMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ, B ()OPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM y4eOHOM JesATEeNbHOCTH,
DKCIIEPUMEHTANILHBIX W HCCIICIOBATEICKUX YMEHHM, HEOOXOJAMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B IPO(PECCHOHATLHOM IESITEIIbHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHUS, 3aKJIaJbIBaeT OCHOBBI
[[EJTOCTHOTO B3IJIs[a HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHOUN rpaMOTHOCTH 00yYarolInXcs;



crocoOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HaAyYHBIM 3HAHUSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTUYECKOE
o0Opa3zoBaHHE 00YYArOITUXCSI.

JlanHble HampaBlieHHs B OOYYEHHHM XHMHH OOECNedYuBalOTCs CrerupuKon
COJICpKaHUsl  y4eOHOTO  MpPEeAMETa, KOTOPBbIM  SIBISETCS  IMEJarorMuecKu
aIalITHPOBAHHBIM OTpakKeHHEM 0a30BOI HAYKH XMMUHU Ha OMPECIIEHHOM 3Tarie e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00Opa3oBaHUsi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMUM, OCHOB
HEOPraHMYECKOM XHMMHUU U HEKOTOPBIX OTIENbHBIX 3HAYUMBIX TOHSATHM
OPraHUYECKON XUMHUH.

CtpykTypa cojiepskaHus MPOTPaMMbI IO XMMHUHM C(POPMUpPOBAHA HA OCHOBE
CUCTEMHOro mnoaxoja Kk €€ mzyueHuro. Coliep’KaHHE CKJIAJIBIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUNA O XUMUYECKOU
peakiuu. O0e 3TU CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl 110 TMPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMUS,

— Ilepuoanueckoro 3akoHa /[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— YUEHHS O CTPOCHUM aTOMa U XUMHUUYECKOMN CBSI3H;

— TMpeAacTaBleHUd 00 AIEKTPOIUTHYECKON JIUCCOIMAllUM BEIIECTB B
pacTBopax.

TeopeTuuecknue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKH
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJIHOTO
YPOBHSI K JPYroMy, BBINOJHSAS (QYHKIMU OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U TOJy4YCHUs
M3Yy4aeMbIX BEILIECTB.

OcBoeHue MporpaMMbl IO XUMHU  CIOCOOCTBYET  (HOPMHUPOBAHHIO
IIPEJICTABICHNUS O XUMUYECKOW COCTABJISIOIIECH HAYYHOM KapTHUHBI MUpPa B JIOTUKE
e€ CHCTEeMHON NPUPOJIbI, IIEHHOCTHOI'O OTHOIIEHHUS K HAay4YHOMY 3HAHUIO U
MeTOJlaM MO3HaHHWS B Hayke. M3yueHWe XUMUHU OPOUCXOIUT C MPUBJICYEHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Yy4YeOHBIX NpeaMeToB. «OKpYyKaOMMA MUP»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacc».

[Ipy wu3yyeHUM XUMHHM TPOUCXOAUT (QOopMHUpOBaHWE 3HAHUN OCHOB
XUMHUUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
JEATEIbHOCTH 4YE€JOBEKa M KAaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYpHI.
3amadya y4eOHOrO TpenMeTa COCTOMT B (POPMHUPOBAHUU CHCTEMBI XUMHUUYECKHX
3HAaHUN — BaKHEUIMX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX TOJIOKESHHM,
JOCTYIHBIX 000OIIEHUIT MHPOBO33PEHUECKOT0 XapakTepa, S3blka HAyKH, B



OpuOOIIEHNH K HAay4HbIM METOJAM T[IO3HAHHUA TMPU HU3YYCHHHM BEIIECTB U
XUMUYECKUX PEaKInid, B (OPMUPOBAHUHU M PAa3BUTHUU MTO3HABATEIILHBIX YMECHHUHN H
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATEIbHOH U y4eOHO-HCCIIeIOBATEIbCKON
JESTEIIbHOCTH, OCBOCHUHM TIPAaBHJI O€30MacHOro OOpalieHus C BeUIECTBAMHU B
MTOBCEJHEBHOM KU3HHU.

[Tpu u3ydyeHun XMMHHM Ha YPOBHE OCHOBHOI'O O0IEro 0Opa3oBaHHUs Ba)KHOE
3HaYCHHUE MPUOOPETTH TaKUE IEITH, KaK:

— (QopMuUpOBaHHWE WHTEIUICKTyaJlbHO pa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSATEIBHOMY MPHUHATHIO PEIICHUIH,
CTIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOITUMCS YCIIOBHSIM KU3HH,

—  HalpaBJICHHOCTh OOy4YEeHMsI Ha CHCTEMaTHYEeCKOe MpUOOILEHUE
o0y4aroluxcsi K CaMOCTOSATEIbHOM I103HABATEIbHOW JEATENbHOCTH, HAyYHBIM
MeToJlaM TO3HaHUs, (OPMHUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— o0ecreueHne yCaoBUi, CIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YYaIOIUMUCS
OIbITa Pa3HOOOpPa3HON MAEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJTFOUEBBIX KOMIICTEHIIMIA), UMEIONINX YHUBEPCATbHOE 3HAYCHUE IS
pa3IMYHBIX BUJOB JEATEIBHOCTH;

— (dopmupoBanre oOmeld (QyHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM UHCJI€ YMEHHMHA OOBSICHATH W OILEHUBATH SIBICHUSA
OKpY>KaroIIero MUpa, WCIOJb3YysS 3HAHUSA W OMbIT, MOJYYCHHbIE MPU H3yYCHUU
XUMUHU, TPUMEHSATh MX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HHU U
TPYAOBOM JIEATEIBHOCTH;

— (QopmupoBanune y oOyyarommuxcs TYMaHHUCTHYECKHX OTHOIICHUH,
MOHUMAHUS [IEHHOCTH XUMUYECKUX 3HAHUM JJIsi BBIPAOOTKH DKOJOTUYECKU
1esnecooOpa3Horo MOBEACHHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH TPUPOAHON CPEIIbI;

— pa3BUTHE MOTHBAIlMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOCHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(dUIIsS M HANPaBICHHOCTH AAbHEHIIIETO
oOy4eHusl.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJI HM3y4YEeHHS XHMHU Ha YpPOBHE
OCHOBHOT0 00111er0o 00pa3oBanusi, coctarisieT 136 yacos: B 8 kiacce — 68 vacos (2
yaca B Heflelmo), B 9 kimacce — 68 vacoB (2 yaca B HeZIeIIO).



COILEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuu. Ponb XMMUM B )KU3HU YEJIOBEKA. XMMUS B CUCTEME HAYK.
Tena wm BemiecTtBa. Du3nueckue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSHUE
BeulecTB. [loHsATHE O MeTogax MO3HAHUS B XUMHUM. UuCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesieHust cMeceil.

ATOMBI U MOJEKYJIbl. XHUMHYECKHE BJIEeMEHThl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢opmyiia. BaleHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENIBHAs aTOMHas Macca.
OTHOocUTeNbHAsT MOJIEKYJIsipHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHHH.

KomnuectBo Bemectsa. Mosb. MonsipHas macca. B3aumMocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpHBIX eIUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

du3nyecKue U XMMUUYECKUE SBJICHUS. XUMHUYECKasi peakius U €€ Mpu3HaKu.
3aKOH COXpaHEHHWs MacChl BEIIECTB. XMMHUYECKUE ypaBHeHus. Kiaccudukanums
XMMHYCCKUX peakinil (COeTUHEHNUS, Pa3I0KCHHS, 3aMEIIeHuUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu pabOThl B JIAOOPATOPUHU U
npuémMaMu oOpalleHus: ¢ JIabOpaTOpHbIM O0OPYJAOBAaHUEM, U3YUEHUE U ONHUCAHUE
(bu3nuecKkux CBOMCTB 00pa3lioB HEOPraHMYECKUX BEIIECTB, HAOIIOJIEHUE
¢usnueckux (rUIaBicHHE BOCKA, TasHHUE JibJa, PACTUPAHUE caxapa B CTYIIKE,
KUATICHUE W KOHJEHCAIMs BOJBI) U XUMHUYECKHUX (FOPEHHE CBEYH, MPOKATUBAHHE
METHOUM TIPOBOJIOKH, B3aUMO/ICHCTBUE MeJjla C KUCIOTOW) SIBJICHH, HAOIIIOJICHUE U
OIMCAaHKWE TPU3HAKOB MPOTCKAHHS XUMHYECKUX peakimid (paszioxeHue caxapa,
B3aUMOJICMCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, paziioKeHUE THIPOKCHAA
menu (1) mpu HarpeBaHuu, B3auMoaeHCTBHE Kene3a ¢ pactBopom comu meau (1),
U3y4YE€HHE CIOCOOOB pa3leieHHss CMecel: ¢ MOMOIIbI0 MarHura, (GuIbTPOBaHHUE,
BbINIapUBaHUe, AUCTWLISALMSA, XpoMaTorpadusi, mpoBeeHUE OUUCTKU TOBAapEHHOM
COJIY, HaONIOJEHWE W  ONUCAHWE  pEe3yJbTAaTOB  MPOBEACHUS  OINBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl, CO3JaHUE MOJEIEH MOJIEKYII
(1rapocTepIKHEBBIX).

BaxxHelue npeacTaBuTe 4 HEOPraHUYECKHUX BelIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 3jieMEHT U MPOCTOE
BelecTBo. Haxoknenuwe kuciopojga B Mpupoae, (PU3MyecKue U XUMUYECKHE
cBorictBa (peakiuu ropenus). Okcunbl. llpumenenme kucinopoga. CrocoObI



MOJIyYeHHUs] KHCIopoAa B JjabopaTopud W TpoMbINuIeHHOCTH. KpyroBopor
KHcIopoa B mpupoze. O30H — aJuToTpoITHAsS MOAUGUKAIINS KUCIOPOa.

TemnoBolr 3 (ekT XUMHUECKOW peakluH, TEPMOXHMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUYECKHE peaKUuu. TOIUIMBO. yrojlb U METaH. 3arps3HCHUE
BO3/yXa, YCUJIICHHE TapHUKOBOTO 3P (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — anemMeHT um mpocrtoe BemecTBO. Haxoxkaenuwe Bomopoaa B
npupone, GuUMYecKue ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nony4yeHus. Kucnorsl u comnu.

Monsipabiii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM.

dusznueckne CBOMCTBA BOABL. Boma kak pactBopurens. PacTBOpsl.
HacelleHHbIE M HEHACBIIIEHHBIE PAaCcTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10J1 BElIeCTBa B pacTBOpE. XUMHUUECKHE CBOMCTBA BOAbl. OCHOBaHUH.
Ponp pacTBOpoB B IpUpoOJi€ M B KU3HU 4YesioBeKa. KpyroBopot Bojbl B IIPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukanms
OKCHJIIOB.  cosieoOpasyromue  (OCHOBHBIC, KHUCJIOTHBIE, aM(pOTEepHBIE) U
HeconeoOpazyromume. HomeHkiatypa okcupoB. @Dusnueckue © XMMHUYECKHE
CBOMCTBA OKCUIOB. [lonydenne okcuaos.

OcHoBanusa. Knaccupukauuss oCHOBaHMU: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHmil. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [loryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHocTM MmeraimioB H. H. bekerosa.
[Tomy4yeHue KUCIHOT.

Comu. Homenknartypa coneil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[Tosydenue conen.

['eHeTnuecKas CBSA3b MEXKY KJIACCAMU HEOPraHUYECKUX COCAUHECHUMN.

Xumuueckuii IKCnepuUMeHm:

KaUYECTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOPOJa B BO3/IYXE, MOJyUYECHUE,
coOuMpaHue, pacro3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpPOJAa, HaOI0aeHne
B3aMMOJEUCTBUS BEIIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HUKHOBEHUS U
npekpaiieHuss ropeHust (mojkapa), O3HAKOMJIGHHE C O0pas3liaMd OKCHAOB MU
OMKMCAHWE WX CBOICTB, MOJy4YyeHUE, COOMpaHUE, pACIIO3HABAHUE M H3Y4YEHUE
CBOMCTB Bomopojna (ropeHue), B3aumoeiictBue Bogopoaa ¢ okcumom meau (1)
(BO3MOXHO HMCIOJIb30BAaHHE BHCOMATEPHATIOB), HAOIOJCHNE 00pa3llOB BEIICCTB
KoJIMuecTBOM 1 MoJb, HcciaeoBaHHE OCOOCHHOCTEH pacTBOPEHHUs BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHHWE PACTBOPOB C  ONPEACIEHHOU
MacCOBOM J0JIe pacTBOPEHHOTO BEIIECTBA, B3AMMOJCHCTBUE BOAbI C METAJLIAMU
(matpiem wu KambnueM) (BO3MOXKHO  HCIIOJNIB30BaHHE BHIEOMATEPUAJIOB),



WCCJIeIOBaHUE OO0pa3loB HEOPraHWYECKWX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJTFOICHUE M3MEHECHHSI OKPACKU MHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYCH,
uzydyeHue B3ammMozerictBus okcuma meau (I1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KMCJIOT C METaJUIaMH, PEaKIuid HEUTpaau3alluM, MOJyYeHUE HEPaCTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJUIA APYTHMM K3 PACTBOPA COJIM, PELICHUE
AKCIIEPUMEHTAIBHBIX 33/la4 N0 Teme «BaxHeumme Kiacchl HEOPraHUYECKUX
COCIMHEHU».

HHepuoanueckud 3axkoH u Ilepuognyeckasi cucreMa XUMHYECKHX
yiemenToB JI. WM. MengeneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBSI3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIu

[lepBble TOMBITKK KIACCUPUKAIIMU XUMHUYECKUX dJEeMEHTOB. [loHsaTHe o0
IpyIax CXOMHBIX 3JICMCHTOB (IICIOYHBIC M INEI0YHO3EMEIbHbIC METAJLIB,
rajloreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(PpOTEPHBIC OKCHIBI
Y TUJIPOKCUBI.

[Tepnonnueckuit 3akoH. [lepuoanueckast cuicteMa XMMHYECKUX 3JIEMEHTOB /1.
HU. MengeneeBa. KopoTkonepuonHas u  JiuHHONepuoAHas  (OpMBbI
[Tepuoanueckoit cucreMbl XxumMudeckux 3iiemMeHToB J[. . MenneneeBa. [lepruoas
u rpymnbl. OU3NYECKUH CMBICI TOPSAAKOBOIO HOMEpPa, HOMEPOB IEpUOAa U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnsl. Dnexktponsl. CtpoeHue
AIEKTPOHHBIX  00o0jouek aTtomMoB TepBbIX 20 XHUMHYECKHX  DJIECMEHTOB
ITepuonnueckoin cucremnl J[. WM. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosnoxeHuro B [lepuoanueckon cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajJhyca aTOMOB XHMHUYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO TPYIIAM U IEPUOJIAM.

3nauenue [lepronnueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMHUECKUX
JJIEMEHTOB JUJId pa3BUTUs Hayku U npaktuku. . M. MenneneeB — y4y€Hbli U
rpak JaHHH.

Xumudeckass cBsi3b. KoBanenTHas (mojisipHass W HEIMOJSIpHAs) CBS3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHUsd.  OKHUCIMTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Iporiecchl OKUCIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil Ikcnepumenm:

H3yueHHEe OOpa3loB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUJIPOKCHIA IIMHKA C pAacTBOpaMH KHCJIOT W IIEJI0YEH, IMPOBEACHHUE OIMBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIHMMI
(ropenue, peakiuu pa3jaoKeHHs, COCTMHEHUS).

Mesricnpeomemmnbwie ceasu



Peanuzanus MEXNpeaMETHBIX CBS3€H NMPU H3YYCHHH XUMUKW B 8 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIMMUX E€CTECTBEHHO--HAYYHBIX
MOHATHUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LINKJIA.

OOmme ecTeCTBEHHO--HAYyYHbIC TIOHITHS. HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHaJIW3, CHUHTE3, Kilaccu(ukamus, TMepUOIUIHOCTh, HAOII0IeHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUE.

®u3uka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PaJNOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsl, BEIMIECTBO, TENO,
00BEM, arperaTHoe COCTOSHHE BEIECTBA, ra3, (M3WYECKUE BEIUYMHBI, ¢IHHHIIBI
M3MEpPEHUsI, KOCMOC, TJIaHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocuntes, Apixanue, bruocdepa.

['eorpadusi: armocdepa, rugpocdepa, MHUHEpAIbl, TOPHBIE TOPOJHI,
MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

[leprnonnueckuit 3akoH. Ilepuoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kaausd, KaIblUd M UX
COCMHEHUI B COOTBETCTBUM C IMIOJIOKECHUEM 3JIEMEHTOB B Illepuoanueckoit
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUMBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHUYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIUIMXCA K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKUX
COEIMHEHUN, TEHETUYECKAs CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanys XMMUYIECKUX PEaKIUil M0 Pa3IMYHbIM MPU3HAKaM (110 YHCITY
M COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(ddekTy, Mo
W3MEHEHUIO CTEMEeHEeW OKMCIICHUS XMMHUYECKHX AJIEMEHTOB, MO 0OpPaTUMOCTH, IO
YUYACTHIO KaTaau3aTopa). DK30- U HIO0TEPMUUYCCKHE PEAKIIMH, TEPMOXHUMHUYCCKUEC
YpPaBHEHHS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakiuu. [loHsiTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [IoHATHEe 0 TOMOT€HHBIX U T€TEPOreHHBIX
peakuusx. [lonsarue o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOM PEAKIUMU U IOJ0KEHUE XUMHUUYECKOTO
PaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHOM peakiuu. CocraBnenue YpaBHEHUI



OKHCJIMTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  MCIOJb30BAHUEM  METOAA
AJIEKTPOHHOTO OaJlaHca.

Teopus 3AEKTPONUTUYECKON TUCCOLMALUMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M OHCCOLMAIMU BEMIECTB C PA3JIMYHBIMU BUJIAMHU
xuMHuueckoi cBsa3u. Ctenenpb quccounanvi. CUIbHBIC U CIa0bIe 3JIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. Y clIOBUS MPOTEKAHUS PEAKIIUA HOHHOTO OOMEHaA,
MOJIHBIE M COKpalI€HHbIE HWOHHBIE YpaBHEHUsA peakiui. CBOICTBAa KHUCIOT,
OCHOBAaHMM W COJIEM B CBETE MPEACTaBICHUNH 00 DICKTPOJIUTHYCCKON
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IoHATHE O TUapOIN3E CONeil.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKHUX
BCIIECTB — METAUIOB M HeMeTauioB (rpadura W anmasa), CIOXHBIX BEIICCTB
(xyopuaa HaATpUs), MCCACIOBAaHKE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peaKiuu
OT BO3JEUCTBUSL pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIIEKTPOINPOBOTHOCTU
pacTBOpPOB BEIIECTB, IMpOIECCa AUCCOUMAIMUA KHUCJIOT, WIEJIOYEd H COJeH
(BO3MOXKHO  HCITOJIb30BaHWE BHJICO MaTepHAIOB), TPOBEIACHHE  OIIBITOB,
WUTIOCTPUPYIONIUX ~ NPU3HAKK  TPOTEKaHWS  peakluii HOHHOro  oOMEHa
(oOpasoBanue ocajaka, BBIJCICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropenue, peaknuu paslIoKCHHS, COCIMHCHHS), PACIO3HABAHUE HEOPTAaHHMUCCKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pPEAKUMW HA HOHBI, pPELICHUE
AKCIEPUMEHTAIIbHBIX 3a]1a4.

HeMmeTaynibl B X COeIMHEHU S

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTpPOCHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKME CBOWCTBA HAa MpUMEpEe  XJjopa
(B3amMopelicTBHE € MeTalylaMH, HEMETaUIaMH, IesiodyamMu). XJIOPOBOIOPO/I.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, IOJYyYEHHUE, NPUMEHEHHE. [lelicTBue
XJIOpa U XJOPOBOIOPOJAa HA OPraHU3M 4YeJlOBeKa. BakHeWinme XJIOpUabl U UX
HaXOXJICHUE B MPUPO/IE.

O6mras xapaktepuctuka 31emMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNeHH okucieHus. CTpoeHue M (pu3myeckue CBONCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U Cephbl. AJIIOTPOIHBIE MOAU(PUKAIIUN KUCIOPOIa
U cepbl. XuMHUUYecKrue cBoicTBa cepbl. CepoBOIOPO, CTpoeHHe, (HU3NYECKue U
XUMHUYECKHEe CBOMCTBA. OKCHUIBI cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB.
CepHast KHCIIOTa, (U3MYCCKHE M XHUMHUYECKHe CBoiicTBa (oOmpme Kak
NpeJCTaBUTENS Kjlacca KHCIOT W crneruduueckue). XUMHUYSCKUE pEakIlnu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO Croco0a MOJMYy4YeHUs CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KucnoTel. Coau CEpHOW KUCIOThI, KAY€CTBEHHAs peaKLMs Ha



cynabdar-uoH. Haxoxzaenue cepbl M €€ COCIMHEHUH B MpUpoJe. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIMIEH Cpeabl COSAMHEHUSMH Cepbl (KUCIOTHBIC JIOXK[IH,
3arps3HEHUE BO3lyXa U BOJOEMOB), CITIOCOOBI €T0 MPEI0TBPAILCHHSI.

OO6mast xapakrepuctuka 3jeMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacHpoCTpaHEHUE B MPHUPOJE,
duznyeckre u XxuMu4yeckue cBoiictsa. KpyroBopot a3ora B mpupojae. AMMUak, ero
bu3nUecKkue 1 XuMHUYECKHUE CBOMCTBA, MoJydeHue U npumeHeHue. Conu aMMoHus,
ux (pU3UUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3MYECKue U XUMUYECKUe
cBolicTBa (0OmIMEe Kak TpEACTABUTENs Kiacca KHCIOT M CIeU(pUUEcKue).
Hcnonb3oBaHWEe HUTPATOB U COJIEM aMMOHHMSI B KaueCTBE MHHEPaIbHBIX
yao0peHuil. XuMHU4YecKoe 3arps3HEeHIE OKPYIKAIOIIeH Cpelibl COeTMHEHUSIMU a30Ta
(kMCTIOTHBIC TOKIM, 3arpsA3HEHHE BO3AyXa, IMOYBBI W BOJOEMOB). Docdop,
ajuioTponHeie Monudukanuu ¢docdopa, puznueckue M XUMUYECKHE CBOICTBA.
Oxcun pochopa (V) u pochopHas kuciora, GU3HUSCKAE U XUMUICCKHE CBOMCTBA,
nostyyeHue. Mcnonas3oBanre GpocdaToB B KaYECTBE MUHEPATbHBIX YI0OPEHU.

O6mas xapaktepuctuka 31emMeHTOB IVA-rpynmnbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHUS.  YTIEpoJd,  aJUIOTPOIIHbIC
Moau(dUKaIMKM, PpaclpoOCTpaHEHHE B TpUPOJe, (PU3NUECKUe U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosoport yriepona B npupoae. Okcuabl yriepojaa, ux
dbuznyeckue W XMMHUYECKHE CBOMCTBA, JEHCTBUE Ha KUBBIE OPTraHU3MBI,
MOJIyYeHUE W TMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa ri100ambHOTO TMOTEIUIEHHS KIIMMAaTa, ITapHUKOBBIM
abdexT. YronbHas kucinoTa v €€ coiu, uxX (PU3NYecCKue U XMMUYECKHUE CBOMCTBA,
nojlyueHue U TpuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-UOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIhCKOM
XO3SIMCTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCIUHEHUSX
yriepoja (MeTaH, dTaH, dTHJICH, alleTHJICH, dTAHOJI, TJIUICPUH, YKCYCHAs KUCIIOTA).
[TpupoaHbIC HMCTOYHHUKH YIJEBOAOPOAOB (yrojb, MPUPOIHBIA Ta3, HEPTH),
NPOAYKThI MX TepepaboTku (OCH3MH), WX POJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, YIJIEBOIaX — U UX
poluM B OKM3HM 4eJoBeKa. MarepuaibHOe €AMHCTBO OPraHUYECKUX W
HEOPTraHUYECKUX COCITMHECHUMU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJYy4YeHUE U
npumeHenne. CoeauHeHUsT KpeMHUs B mpupoze. OOmme mnpeacraBieHus 00
okcuae kpemuus (IV) u kpemuueBoi kuciore. CHIUKATBI, UX UCIOIb30BAHUE B
ObITYy, B IMPOMBIIUICHHOCTU. BakHei1lne cTpouTellbHbIe MaTepuaibl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobaeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IIOBCEAHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

U3y4YeHue 00pa3O0B HEOPTaHMUYECKUX BELIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPAKAIOIMKEC (PU3NUESCKHE M XUMHYECKHUE CBONCTBA
rajJOrCHOB W WX COCIUHCHUH (BO3MOXKHO KCIIOJIb30BAHUE BHJICOMATEPUATIOB),
O3HAaKOMJICHHE C oOpasiamMu XJOpuUI0B (TajJOreHHUIOB), O3HAKOMJICHHE C
obOpasmlaMu  ceppl ©U €  COCAMHCHUSMH  (BO3MOXHO  HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), HAOIIOJACHHUE TMpollecca OOYTIIMBAHUS caxapa IT0J JCHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHON CEPHOM KUCIOTHI, TPOBEICHUE KAUYECTBEHHOM peakiuu Ha Cyib(art-
WOH W HaOIoJieHWe TpHu3HakKa e€ MPOTEKaHUs, O3HAKOMIIEHHWE C (HU3UYECKUMU
CBOWCTBaMH a30Ta, ¢ochopa W uX coenuHeHHN (BO3MOXKHO HCIIOJIb30BaHHE
BUICOMATEPUAIIOB), 00pa3amMu a30THBIX U (OCHOPHBIX YIAOOpPEHMIA, MMOTydICHUE,
coOupaHue, paclio3HaBaHHME W M3y4YeHHWE CBOMCTB aMMHakKa, IIPOBEICHUE
KAueCTBEHHBIX PeaKklUii Ha MOH aMMOHUS U PocdaT-uOH U U3yYeHHE MPU3HAKOB
WX IPOTEKaHMsl, B3aUMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IIO
(BO3MOXKHO HCMOJIb30BaHUE BHJICOMATEPHAJIOB), M3y4YECHUE MOJIeIen
KPUCTAUIMYECKUX PpeIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOWCTBOM TIPOTHBOrasa, MOJy4YeHHE, COOMpaHue, PACcTO3HABAHUE U H3YyUCHHE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHbl M W3YYEHUE TMPU3HAKOB MX TMPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIIMEN CHJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE 3SKCIEPUMEHTAIbHbBIX
3a7a4 1o TeMe «BakHenme HeMETAJUIbl M UX COCITMHEHUS».

MeTaJLibl U X COeIMHEHU S

OO6mras xapakTepUCTUKa XMMHUUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TnonoxeHus B llepuomnyeckor cucremMe XUMHYECKUX 3yeMeHToB [, .
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtannmyeckas CBSI3b U
METAJJIMYeCKasi  KpUCTaJUIMUecKass  pemeTka.  DIEKTPOXUMHUUYECKUU  psif
HaMpsHKEHUN MeTauioB. OU3NUYecKre U XUMUYECKHE CBOMCTBa MeTayioB. OOmue
criocoObl ToyueHusi MeTtauioB. [loHsATHE O KOPpPO3WHM METAIOB, OCHOBHBIC
CHocoObl 3amuThl WX OT Koppo3uu. CruiaBel (CTanb, YYryH, JIOPATFOMHHHH,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenounsie MeTambl: nonoxeHue B llepuoanueckor cUCTEME XMMHUYECKUX
sanemeHToB JI. 1. MenneneeBa, CTpO€HHME UX aTOMOB, HaXO0XJCHUE B IPUPOIE.
dusnueckrue U XUMUYECKHUE CBOMCTBa (Ha mpumepe Hatpus U Kanus). OKCUIbI U



TUIPOKCUABI HaTpus W Kanud. [IpuMeHeHne mEenoYHbIX METAIOB U UX
COCJIMHCHUH.

IllemoyHO3eMeIbHBIE METAJIbl MarHuii W KajJdbIUi: IIOJIOXXKEHHE B
[Tepuomnueckon cucreme xumudeckux snemeHtoB . 1. MenaeneeBa, crpoeHue
VX aTOMOB, HaXOXJEHUE B NpUpoje. PU3ndecKre 1 XUMHUYECKUE CBOMCTBA MAarHUs
U Kanplws. BakHelmme coenmuHeHUs KaibIUsa (OKCHI, THIPOKCHJ, COJIH).
JKEcTroCTh BOJIBI M CITOCOOBI €€ yCTpaHEHUH.

AJITOMUHUN: TI0J105keHKE B [IeproandecKoi cucteMe XUMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpOEHUE aTOMa, HAXOXICHUE B Ipuponc. PU3UYECKUE U
XUMHYECKHE CBOMCTBA amOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCHUA U THAPOKCUAA
aJIIOMHHHUS.

Kenezo: nonoxenue B [lepuoauueckoit cucreMe XuMHYECKUX dJIeMEHTOB [1.
. MenpneneeBa, CTpo€HME aToMa, HaxOXJIeHuWEe B mnpupone. Duszmyeckue u
XUMHYECKHE CBOMCTBA keiie3a. OKCUIbl, THAPOKCHIBI U coiu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (PU3MUECKUMH
CBOMCTBaMHM, H3Y4YCHHE  PpE3YJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHJIA
KaJbllUsl W HATpusg C BOJOW (BO3MOXKHO HCITOJIb30BAHHWE BHUICOMATEPHAJIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS KEJIE3a B KUCIOPOJIE
(BOBMOXXKHO  HCIIOJIB30BaHHME  BUIACOMATCPHATIOB), IPH3HAKOB  IPOTCKAHUS
KAaYE€CTBEHHBIX PEAKIIMA HAa WMOHBI: MArHus, KajablUs, aJIIOMUHMS, [IMHKA, KEJe3a
(1) u xenesza (111), menu (1), HaOmOaEHUE M ONMKCAaHUE MPOIIECCOB OKPALTUBAHUS
IUTAMCHH HWOHAMM HATpHs, Kaiusd W Kajablusd (BO3MOXKHO HCITOJIb30BaHHE
BHCOMATEPHAIIOB), UCCIIEI0BaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
Y TUAPOKCHU/IA [IMHKA, PEIICHUE YKCIIEPUMEHTAIIBHBIX 3a]1a4 M0 TeMe « BaxxHenmue
METAaJIJIbl U UX COCTMHCHUSY.

XuMHA M OKPYKAKOLIASA Cpeaa

Bemectsa u Marepuanpl B IOBCEIHEBHOW JXU3HU 4YeEJIOBEKAa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momonrs npu
XAMHYECKUX 0KOTax U OTPABJICHUSIX.

XHUMHYECKOE 3arpsi3HEeHUE OKpysKaroleld cpeasl (MpeaeibHas A0MyCTHMAast
KOHIICHTpalus BeriecTs, aanee — [1JIK). Poib XuMuu B peleHnn 3KOJ0THISCKUX
mpooIeMm.

Xumuueckuil IKcnepumenm:

u3ydeHue o0pasioB MarepuanoB (CTEKIO, CIUIaBbl METAJJIOB, MOJUMEPHBIC
MaTepHaJIbI).

Mesricnpeomemmnbwie ceasu



Peanuzanus MEXNpeaMETHBIX CBS3€H NMPU H3yYCHWH XUMUKW B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIONB30BAaHME KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATHUM, TaK W MOHSTHH, SBISIONIUXCS CUCTEMHBIMHU IS OT/ACJIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAYYHOT'O ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS. HAyYHBIH (DaKT, TUMOTE3a, 3aKOH,
TEOpWs, aHalu3, CHUHTE3, KiIacCUPUKANKs, TMEPUOIUIHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHKUE, HU3MEPEHHEe, MOJIeNb, SIBJICHHUE, MapPHUKOBBIM
3 PeKT, TEXHOJIOTHS, MaTECPHAIIBI.

dusuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOIbl, PaJUOAKTUBHOCTb, MOJICKYJa, JJICKTPUUYECKUIN 3apsij, HTPOBOJIHUKH,
MOJYTIPOBOJTHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHME BEIeCTBa, T'a3, pacTBOP, PACTBOPUMOCTD, KPUCTAINIMUECKAS
pemérka, CIUIaBbl, (PU3MYECKHWE BEIIMYMHBI, CAUHUIIBI U3MEPEHHUS, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢dorocunres, npixaHue, Ouocdepa, IKOCHUCTEMA, MHUHEpaTbHbIE
yA00peHUs, MUKPORJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbBIC BEIIECTRA.

['ecorpadms: armocdepa, rtuapocdepa, MHUHEpaANbl, TOPHBIC IOPOJIHI,
MOJIC3HBIC NCKOMAaeMbIe, TOTUIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA INTPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPaMMBI OCHOBHOTO OOIIETo
o0pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOydeHUs XUMHHM B €IMHCTBE y4YeOHOW u
BOCIIUTATEJILHOMN JACSATEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COIMOKYJIbTYPHBIMA M JAYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIlleCTBE TMpaBWJIaMd M HOPMaMH TOBEICHHSI M CIIOCOOCTBYIOT TpoIleccaM
CaMOITO3HAHUsI, CAMOPA3BUTHUS U COLUATIU3AIUN 00yYArOITUXCSI.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYYarOUIUXCS
PYKOBOJCTBOBAThCS CHUCTEMOM TO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTALMH U
pacIIMpPEHUE OIbITA IESITETBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY
M HAy4YHOMY HACJIEAWIO, MOHUMAHMS 3HAYCHUS XHUMHUYECKONM HAyKU B >KU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpPHOW HMH(oOpMaruen o
MEPEIOBbIX JOCTHMKEHUSIX U OTKPBITUSIX MHUPOBOM U OTEUYECTBEHHOW XUMMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKAaHCKOT0 BOCTIUTAHUSI

MPEJICTaBJICHUSI O COLUAIBHBIX HOpMax W TpaBWiIaX MEKIMYHOCTHBIX
OTHOIIICHUI B KOJUIGKTUBE, KOMMYHHUKATUBHON KOMIIETCHTHOCTH B OOIIICCTBEHHO
MOJIE3HOM,  y4yeOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM U JAPYTHX  BHAAX
JEeATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHON JEATEIbHOCTH MpHU
BBITIOJTHEHUHM Y4YeOHBIX, TI03HABATEIbHBIX 3aJiad, BBIMOJHEHUH XHUMHUYCCKHUX
AKCTICPUMEHTOB, CO3JaHUN YUSOHBIX IIPOCKTOB, CTPEMJICHUS K B3aUMOITIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpoIecce JTOM y4eOHOU MAesATEIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJEHME M TIOCTYNKHM CBOUX TOBApUIEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSI MOCIICICTBUI MTOCTYIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE TIPEJICTABICHUS O BEIIECTBE M XMMHUYECKOM pEeaKInH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTABIISAIOILINE
OCHOBY JIJIsI TIOHUMAaHUsSI CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEJACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
MIPUPOJTHOM CPEAOH, O POJIM XUMHUHU B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOoAUMBIE sl OOBSICHEHHUS HAOJIOJaeMbIX MPOILIECCOB U SIBJICHUH,
MO3HaBaTeNbHON, MH(OPMALIMOHHOW W YUTATEJIbCKON KYJIbTYpbl, B TOM YHCJIE
HAaBBIKOB CaMOCTOSITEIbHOW pabOThI € Y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, MOCTYMHBIMH TEXHHYECKHUMHU CpEACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH,

HHTEpeC K OOYyYEeHHIO M TIO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  MCCIEA0BATEIbCKOU
JEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTU W YPOBHS OOy4YEeHUS B
JaJIbHEHNIIeM;

4) opMUpOBAHHA KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 37I0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJICACTBUU U
HENPUATHE BPEIHBIX NPHUBBIYCK (YIIOTPEOIICHHS aJIKOTOJIsI, HAPKOTHUKOB, KYPCHHUSI),
HEOOXOJIUMOCTH  COOMIOJICHUST TMpaBui O€30MaCHOCTH TIpu  OOpallleHUH ¢
XUMHUYECKUMH BEIIECTBAMH B OBITY W peaIbHOM KU3HH,

5) TPy10BOT0 BOCTIMTAHUSI :

MHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TTpodeccuil U Tpyaa pa3inyHOIo poja,
YBOKEHUE K TPYIy U pe3yjbTaraMm TPYJOBOM JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHHUSI TPEAMETHBIX 3HAHUN 10 XHUMHHU, OCO3HAHHBIA BBIOOD
WHJUBUAYJIBHOU TPACKTOPUH TIPOJIOJIKEHUS 00pa30BaHMsA ¢ YYETOM JIMYHOCTHBIX
HHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIemHoN Npo(ecCuoHaTbHON NESITEILHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON Cpe/Ie;

6) 3K0J10rHYecKOro BOCIMTAHUA:

AKOJIOTHYECKH IIeJIECOOOpa3HOe OTHOIICHHUE K NPHUPOJIC KaK HCTOYHHKY
JKU3HM Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHUE IIEHHOCTH 3I0POBOT0O U
O0e3omacHoro oOpasza >KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYECKOMY U TCUXMYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTHU COOJIIOICHUS
MpaBHII 0€30MMaCHOTO TTOBEICHHS TIPH pabOTe ¢ BEIIECTBAMH, a TAKKE B CUTYaIIHX,
YIPOXKAIOIIMUX 3JI0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJydaeMble MPU U3YUYCHUU XUMHH, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEU NMPUPOIHOU CPEIOU, ISl TIOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HaHUS TIJI00AJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH MX PEeIIeHUs TMOCPEJICTBOM METOJ0B XHUMUH,
HKOJIOTHYECKOI0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHON U COLUAIIBHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrtaBe wMeTanmpeaMETHBIX pPE3yJIbTAaTOB BBIACISIOT 3HAYUMBIE JUIS
(GbopMHpOBaHHS MHUPOBO33PEHUS OOIEHAY4YHbIe TMOHATHA (3aKOH, TEOopHH,
NPUHII, THIIOTe3a, (akT, CHCcTeMa, MPOIECC, IKCIEPUMEHT U IPYroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpeAMEeTax W IO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ITHX MPeIMETOB (OPMHUPOBATH IMPEJCTABICHHE O IEJIOCTHOM



HAY4YHOU KapTHUHE MUpA, U YHUBEPCaJIbHbIC yUeOHbIe AeCTBUS (IT03HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYJSITHBHBIE), KOTOpbIe oOecneunBaioT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIBHOMY IUIAHUPOBAHUIO U OCYIICCTBICHUIO YYEOHOM
JeSITEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHMBePCcAJIbHbIE YUeOHbIe JeliCTBUS

Ba3oBble Jioru4ecKkue JAeiicTBUA:

YMEHHS HUCTOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHUI. PACKPBIBATh CMBICT XMMHYCCKUX MOHATUN (BBIACIATh UX XapaKTEPHBIC
NPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C JPYTMMHU TMOHSATHSAMH), HUCIOJIb30BATh
TOHSITUS JJI1 OOBSICHEHHSI OTJCNbHBIX ()aKTOB U SIBJICHUM, BRIOMPATh OCHOBAHUS U
KpUTEpUU N7 KJIaCCU(PUKAIMKA XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIH,
YCTaHABIIMBATh IMPUYMHHO-CJEACTBEHHbBIE CBSI3M MEXIY OOBEKTaMHU H3Y4YECHHS,
CTPOUTH JIOTHYECKHE PACCYXIeHUs (MHIyKTHBHBIC, JICAYKTUBHBIC, M0 aHAJIOTUH),
JIeNaTh BBIBOJIBI U 3aKJIIOUCHUS,

YMECHHE TPHMEHSATh B TMPOIECCe TO3HAHUS TOHATUS (TPEAMETHBIC U
METaIpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMHUH,
peoOpa3oBbIBATh MIMPOKO NPUMEHSIEMbIE B XUMUU MOJIENIbHBIE NPEACTABICHUS —
XAMUYCCKUI 3HaK (CUMBOJ 3JIEMEHTa), XHMHU4Yeckas (opMmyla W ypaBHCHHE
XUMHYECKON PEaKINH — MPU PEIIeHNH y4eOHO-TIO3HABATEeNbHBIX 3a7a4, ¢ yU4ETOM
ITHX MOJENBHBIX MPEACTABICHUN BBISBIATh U XapaKTePU30BaTh CYIIECTBEHHBIC
IPU3HAKU U3YyYaEMBIX OObEKTOB — XUMUYECKUX BEUIECTB U XUMUUYECKUX PEAKIIHH,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B U3yUaEMbIX MPOIIECCAX U SIBICHUSX.

Bba3oBble uccienoBare/bCcKie 1eiCTBUSL:

YMEHHE HCMOJIb30BaTh MOCTABIECHHBIC BOIMPOCHI B KAaueCTBE WHCTPyMEHTa
NO3HAHMUS, a TakKe B KadecTBE OCHOBBI M1 (OPMHUPOBAHMSI THUIOTE3Bl IO
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHre OmbITa MO TUIAHWPOBAHUIO, OPTaHM3AIMH W TPOBEACHUIO
YUYEHUYECKUX OJKCIEPUMEHTOB, YMEHHE HaONIoAaTh 3a XOJIOM IIpollecca,
CaMOCTOSITENIbHO TIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OpMyIHpoBaTh 000OIIEHUS U
BBIBOJIbI IO pe3yJIbTaTaM MPOBEIEHHOTO OMbITa, UCCIEIOBAHMs, COCTABIATh OTUET
O MPOJIeTIaHHOM padoTe.

Pabora c nnpopmanueii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH M WHTEPIPETHPOBATH WHOOPMAIIHIO
pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHUKOB
(Hay4dHO-TIOMYyJISIPHASL  JIMTEpaTypa XHMHUYECKOTO COJCP)KAHHS, CIPABOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTHUYSCKH OICHHBATH MPOTHBOPEUYUBYIO U
HEJOCTOBEPHYIO HH(POPMAITHIO;



yMEHHE MPUMEHATh Pa3InYHbIe METOJBI U 3aMpOChl MPU MOUCKE U OTOOpE
UHGOPMAllMd U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOJUMBIX IJI BBINOJHEHUS
y4eOHBIX W TO3HABATEIbHBIX 3aJlay ONMpPENeNEHHOTO THIA, TPUOOPETEHUE OMNbITa B
00JaCTH  HMCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O MCITOJIb30BAHUS PA3INYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTHUMANIbHYIO (POpMY MpeacTaBieHrs HHPOpMaAIUU 1
WUTIOCTPUPOBATh pEIlIaeMble 3aJayll HECIO0XHBIMH CXEMaMH, JHarpaMMaMHu,
apyrumu ¢hopmMaMu rpaduKy U UX KOMOUHAITUSMH;

yMEHHE UCIOJNIb30BaTh MW aHAJM3UpOBaTh B IIpollecce Yy4yeOHOM u
UCCIIEIOBATENIbCKON N1eATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOPTa HA COCTOSIHUE OKpYXKaloled MNpUpPOAHOU
Cpe.bl.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMCHHUS 3aJaBaTh BONpPOCHl (B Xozie jauanora W (WJIM) JIHUCKYCCHH) IIO
CyliectBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS PEITI0KEHHON 3a/1auH;

YMEHHUSI  NOPEACTaBIATh  IMOJYYEHHBIE  PE3yJbTaTbl  IO3HABATEIbHOU
JEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; [€JaTh MPE3CHTALUIO
pE3yIbTATOB BBIMOJIHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abOpaTOpHOTO OIIBITA,
71a00paTOPHOM pabOTHI IO UCCIICIOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MPOCKTA);

yMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIIEOBAaTEIbCKOM  JACATENBHOCTH  IPU  PELICHUH
BO3HUKAIOIIUX NPoOJieM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIACOBAHHUSA
no3unuii (00CykIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPAUHAIIMS
COBMECTHBIX JICCTBUHM, ONPEIACICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITTOJIHEHHOW paOOTHI U IpyTHE).

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBHS:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIH JAESITeIbHOCTH, IUIAHHPOBATH,
OCYUIECTBJISITh, KOHTPOJIMPOBATh M NMPU HEOOXOJIUMOCTU KOPPEKTHUPOBATH CBOIO
NesTEeIbHOCTD, BBIOMpaTh Hanbosee 3PGeKTUBHBIE CIOCOObI pellieHns Y4eOHbIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOSATENBHO COCTAaBISATh WIH KOPPEKTUPOBATH
MPEJUIOKEHHBIM  aNTOPUTM JEWCTBUM NPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJIyYeHHUS] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTaxX — BEILIECTBAX W PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yibTaTa 3asiBICHHOW IIeJId, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUH 3aJJaHU.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeAMETHBIX pE3yJbTAaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
COJIEp’KaHMs, YCTAaHOBJIEHHOTO JaHHOW (eaepanbHOM pabodeit mporpaMMmoHu,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI



NEUCTBUM, crnenupudIecKkue s MPeAMETHOW o007acTu «XUMUS», BHUIBI
JNEATEIbHOCTH IO  IOJYYEHHWIO HOBOTO  3HAaHWS, €ro  HHTEPIPETaluH,
peoOpa3oBaHUIO U TPUMEHEHHIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIUX.

K xoHiy oOy4eHus B 8 kjacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHUINA:

e PpACKpBIBATh CMBICT OCHOBHBIX XMMHUYECKHX TMOHATHI. aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOHAS ¥ HEOJHOPOHAS), BAJCHTHOCTh, OTHOCUTCIIbHAS aTOMHAS 1
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBas IO XUMUYECKOTO 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTA, OCHOBAaHHE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHCJICHMs, XUMHYECKas peakius, Kiaccu(puKaius peakiuid. peakiuu
COCJIMHECHUSA, PEAKIMU PA3JIOKECHUS, PEAKIMU 3aMEIICHUs, PEAKIIUU
oOMeHa, 2K30- U HAOTEPMHUYECKUE PEAKIUH, TEII0BOM 3PPEeKT peakuuu,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aroma, aToMHas OpOuTallb, PaaUyC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAA W HEMNOJISIPHASA KOBAJCHTHAs CBS3b,
HWOHHAasl CBsA3b, UOH, KaTMOH, aHMOH, PacTBOp, MaccoBas J10Js BEIIESCTBA
(mpolieHTHAs KOHIIEHTPAIIHs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATUM U
MPUMEHSThH ATU TOHSATHUSI TIPU ONMCAHUU BEILIECTB U UX MPEBPAICHUN;

e HCIOJIB30BaTh XHUMHUUYECKYIO CHMBOJIUKY JUISI COCTaBJICHHUS (HOpMYyII
BEIIECCTB U YPABHEHUN XMUMUYECKUX PEAKIINM;

e OIpENEIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCJIMHEHUSX,
CTENEHb  OKHCJICHUSI  DJICMEHTOB B  OMHApHBIX  COCJUHEHMUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COEAUHEHUU 10
dbopMyiiaM, BHA XHMHYECKOH CBs3u (KOBajJCHTHAass W HOHHAs) B
HEOPraHUYECKUX COCIMHCHUSX,

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TIEPUOJUYECKON 3aBHCHUMOCTH CBOWMCTB
XMMHWYECKUX BJIEMEHTOB OT MX MoJioxkeHus: B [lepumoamyeckoil cucreme,
3aKOHOB COXPaHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTraJipo;

e OINWCBHIBATh U XapakTepu3oBaTh TaONuuHyr0 ¢Gopmy Ilepuoandeckoit
CUCTEMbl XHMHMUYECKHUX DJJEMEHTOB. pa3jiuyaTh TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymma)» u «modounas noarpymnmna (b-rpyrmma)», manbsie u
OOJIbIINE TICPUOJBI, COOTHOCHUTH OOO3HAYCHHS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMHYeCKHX d3iemeHToB J[. U
MenzeneeBa» € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOECHHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB | 3aps sIpa, o0IIee YHCIIO AICKTPOHOB
U pacrpeesieHHe UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUITUPOBATh XUMHUYECKHE SJIEMEHTHI, HCOPTaHUUYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIIMU
BEIIECTB, 110 TEIIOBOMY P PEKTY);

XapaKTepu30BaTh (OMKMCHIBATh) OOIIME XUMHYECKHE CBOKWCTBA BEIICCTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKAasl OMMMCAHNUE MMPUMEPAMH MOJIEKYJISIPHBIX
YpaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH IPOTCKAHHWS XUMHYCCKHX IIPEBpAlICHHA B
Pa3IUYHBIX YCIIOBUSAX;

BBIYUCIIATH OTHOCHUTEIIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOTOo JJIeMEeHTa 10 (opmyrie
COEMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEaKIUH;

IPUMEHSTh OCHOBHBIC ONEPAIlUU MBICIUTCIIBHON JCSITCILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHUE, 00O0IICHHEe, CHCTEeMAaTHU3AIHIO, KJIaCCHU(UKAIIHIO,
BBISIBJICHHE TPUINHHO--CICACTBCHHBIX CBSI3CH — NIl M3YUCHHS CBOWCTB
BCIICCTB M XHMHUYCCKHUX pEaklHi, CeCTCCTBCHHO-HAYYHBIC METOIbI
NO3HAHUS — HAOJIOJICHUE, M3MEPEHUE, MOJACTUPOBAHHUE, DKCICPUMEHT
(peanbHBIN ¥ MBICJICHHBIH);

ClIeIOBaTh ~ TpaBWJaM  IIOJIb30BAaHHSI ~ XMUMHYECKOH  TIOCYIOW W
nabopaTopHbIM 000pYy/IOBaHHWEM, a TakKe TMpaBWiaM OOpalieHus ¢
BCIIICCTBAMH B COOTBETCTBUHM C HMHCTPYKIMSMH IO  BBITOJHEHHUIO
7a00pPAaTOPHBIX XMMHUYCCKHX OIBITOB IO IOJIYYCHHUIO W COOWPAHHIO
razoo0pa3HbIX BemiecTB (BOAOpPOAa M KHCIOPOZA), NPHUTOTOBJICHHUIO
pacTBOPOB € OMPEACIEHHOW MacCOBOW J0JIEM PACTBOPEHHOIO BENIECTBA,
IUTAHUPOBaTh W TNPOBOAWTH  XUMHYECKHE  OKCIICPUMECHTBI  TIO
pacro3HaBaHUIO PACTBOPOB MIETOUEH W KHUCIOT C TIOMOIIBIO WHANKATOPOB
(maxmyc, penondranenH, METUIOPAHXK U APYTHUE).

K xoniy oOydenus B 9 kiiacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHUM!

pacKpbhIBaTh CMBIC] OCHOBHBIX XHMHWYECKHUX TMOHATHUH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KAaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJ0KHOE BEUIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasl PeaKIus, XUMUYECKasl CBSA3b, TEIJIOBOU A HEKT
peakinu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJIEKTPOJIUTHI, DJICKTPOJIUTHYECKAS HUCCOLMALMS, PEAKUUU HOHHOTO
oOMeHa, KaTajiu3aTtop, XHMHYECKOEe paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBbIE PEAKINK, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJUTENIb,  BOCCTAHOBHUTEJIb, OKHUCJICHHME M  BOCCTAHOBJICHHE,
aIJIOTPOIHs, aM(POTEPHOCTh, XMMHUYECKas CBsA3b (KOBaJICHTHAs, HOHHAad,
MeTaJJIn4ecKas), KpUCTaUIMYecKass periérka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XHMHYECKOW pEAKIUH, MPEACIbHO AOMyCTUMAs
koHuenTpauus [1/IK Bemecrna,

WJUTIOCTPUPOBATH B3aUMOCBSI3b  OCHOBHBIX XUMHMYECKMX IOHATUU U
MIPUMEHATH 3T MOHITUA MPU OMTMCAHUU BEIIECTB U UX MPEBPAIICHUN;
HCIIOJB30BaTh XUMHYECKYIO CHMBOJIMKY [UJII COCTaBJeHUS (OpMYyI
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHCHUAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
onpeneIéHHOMY KJlacCy COCIMHEHUH 1o (opMysaM, BUJ XUMHYECKON
cBsi3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHWYCCKHX
COCIMHEHUSIX, 3apsA]l MOHA MO0 XUMUYECKo (hopMyiie, XxapakTep Cpeibl B
BOJIHBIX PAaCTBOPaX HEOPTraHUYECKUX COEAUHEHUW, TUI KPUCTAIIMYECKON
PEMETKNA KOHKPETHOTO BEIIIECTBA,;

packpsiBath cMbica [lepumommueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IMOHUMAHHWE. ONHUCHIBATH M XapaKTEPU30BATh
Tabnuunyto (popmy Ileproguyeckoid CUCTEMbI XUMHYECKHX DJIEMEHTOB!
pasauyaTh TMOHATHSA «riaBHas noarpymnma (A-rpymma)» u «mobodHas
noarpynna (b-rpymma)», maneie W OoNbIIME IEPUOABI, COOTHOCHTH
0003HaYCHUs, KOTOpPhIE MMEITCA B IEPUOJWYSCKOM Tabmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOECHUS  aTOMOB  XUMHYECKHUX
9JIeMEHTOB (CocTaB | 3apsii  sapa, OOIIee YHCIO JJICKTPOHOB M
pacmpeneseHHe HX T0 DJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB JJIEMEHTOB M UX COCIMHCHUM B
Mpejiesiax MaJbIX MEPUOJIOB U TJIABHBIX MOJATPYNI ¢ YYETOM CTPOCHUS HUX
aTOMOB,

KJIaCCU(UIIMPOBATH XUMHUUECKHE DJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XMMHYECKUE peakiuu (M0 YUCITy W COCTaBy Y4YacCTBYIOUIMX B PEaKIUH
BEIIECTB, N0 TEIIOBOMY 3P (HEKTy, 0 M3MEHEHHUIO CTEMEHEH OKUCICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHEHU(PUICCKUE XUMHYCCKHE
CBOMCTBAa MPOCTBIX M CJIOKHBIX BEIIECTB, MNOATBEPKIAsi OINHUCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX WM HOHHBIX YPAaBHEHHUU COOTBETCTBYIOILIHUX
XAMUYECKUX PEAKIINM;

COCTaBJISITb YPABHEHUSI DJICKTPOJIUTUUYECKOM JUCCOIMALIMM  KHUCIIOT,
1IEJIOYEHN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, ypaBHCHHs peakluid, MOATBEPKIAIONIMX CYIICCTBOBAHHE
TCHETHYECKOH CBSI3M MKy BEIIECTBAMHU PA3IMUHBIX KJIaCCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PCaKIIUN
MIOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHca ATUX PEaKIIHA;
IIPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAaHUS XUMHYCCKHX IPEBPAIICHUNH B Pa3IUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYISPHYIO W  MOJISIDHYIO MacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOrO 3JIEeMEHTa 110 (dopMyJie
COCTMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOAMTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEaKITnH;

coO0aTh  MpaBWa  IOJB30BAaHHS  XHMHYCCKOM  TOCYIOH |
7a00paTOpHBIM  O0OpPYJOBAaHMEM, a TaKXKe IMpaBWia OOpalleHHus C
BCIIICCTBAMH B COOTBETCTBUHM C HMHCTPYKIMSIMH I10  BBITOJIHCHHUIO
7a00paTOPHBIX XMMHYCCKHX OIBITOB II0 IOJYYCHHUIO W COOWPAHHIO
ra3000pa3HbIX BellecTB (aMMHaKa M YIIIEKHCIIOTo rasa);

IPOBOJIUTh  PCAKIHMM, IOJATBEPIKJAIOIIMNEC  KAYCCTBEHHBIH  COCTaB
pa3lIMYHBIX BEIIECTB. PACIO3HABATH OIBITHBIM IYTEM XJIOPHJI-, OPOMU/I-,
uoaua-, kKapOonat-, docdar-, cwiMkar-, cyiabdar-, TUIPOKCUJI-UOHBI,
KaTHOHBI aMMOHHWS M HOHBI M3YYCHHBIX METAJIJIOB, NMPUCYTCTBYIONIUC B
BOJHBIX PaCTBOpPaX HEOPIaHUYECKUX BEIIECTB;

MPUMCHSATHh OCHOBHBIC OIEPAlMHA MBICIUTCIHPHOM JIEITEIbHOCTH — aHaJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTEMAaTH3alldi0, BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — U1 M3YYCHHS CBOWCTB BEILICCTB M
XUMHYECKMX pPEaKIUil, €CTeCTBEHHO-HAyYHBIC METOJbI ITO3HAHUSA —
HAOII0ICHUE, M3MEPEHHE, MOJIEIUPOBAHUE, DKCICPUMEHT (peaabHbIH H
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJmn4yecTBO 4acoB
Ne HaumeHoBaHue pa3aeioB H DuekTponHbie (udppoBbIe)
KonTposabHbie IIpakTuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI
Pa3nen 1. [lepBoHavanbHble XUMUYECKHE TIOHATHS
Xumus — BakHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubnunoreka LIOK
' MPAKTUYECKOU IeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMuueckue 15 1 bubmmoteka [IOK
' peaxImn https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pazgen 2. BaxkHeiinue npeacTaBuTe 1M HEOPTrAaHUYECKMX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [JOK
' 00 okcuaax https://m.eds00.ru/7f41837¢c
Bonopoa.Ilonsatue o kucinorax but6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBAHHAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIC KJIaCChI 11 1 1 bubmuoreka [IOK

HEOPraHUYECKUX COCTMHEHUIN

HWroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. llepuoanueckuii 3axkoH u [lepuoauyeckasi cucremMa xumudeckux djemMeHToB JI. U. MenneneeBa. CTpoeHue aTOMOB.

Xumuueckasi cBsizb. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu



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

Ilepronnueckuii 3aK0H U

31 [lepnonuueckas cucrema 7 Bu6muoreka [JOK
XUMHYECKUX deMeHToB /. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XuMHu4ecKas CB3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIC PEAKITUU
bubnuoreka [{OK
Hroro o pasaerty 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/n P Kontposbnble IlpakTHueckue (wicp )
NMPorpaMmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoThI
pecypcbl
Pa3jnen 1. BemecTBO M XUMHYeCKHe peaKIIuu
11 [ToBTOpenue u yriyOiaeHue 3HaHUu 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHS. 3 1 1 bubmmorexa [JOK
' XHUMHUUYECKUE PEAKLIUU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTaibl M UX COeTMHEHUS
51 OO6m1as XxapaKTepuCTUKa XUMHUUECKUX 4 1 bubnnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTeprucTUKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 Bubnmorexa [IOK
' py P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast XapakKTepUCTHKa XUMUYISCKUX
2.3 anemMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubnmorexa LHOK
' PyHHAL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX Eub OK
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 nosmoreka [

erMHI/Iﬁ N UX COCOAUHCHUA

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

Hroro mo pazneny 25
Pa3znea 3. MerajLiibl M MX COCIUHEHHUA
bubnunoreka LIOK
A I 4
3 Obmue cBoficTsa MeTAIIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxxneiine MeTajuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u okpy:kawuias cpeia
4.1 BerecTBa 1 MaTepualibl B )KU3HU YEJIOBEKA 3 buGnuorexa LIOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubnuorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosauvecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara undgposbie
Tema ypoka KonTpoabsubie  IIpakTHueckue
n/m Bcero u3yueHusi  odpa3zoBaTe/ibHbIE
padoThbI padoThI
pecypcsbl

1 [Ipenmer xumuu. Ponp XxuMuu B KU3HU 1 bubnuorexa [JOK
yejioBeka. Tesa U BelecTna https://m.edsoo.ru/ff0d210c

2 [TonsTre o MeToax MO3HAHUS B XUMUU 1 bubmmorexa LOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «[IpaBuna

3 paboThI B 1a00OpaTOPUU U PUEMBI 1 bubnnorexa [JOK
oOpariieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 Yucteie BemecTBa 1 cMecH. CiocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTudeckas padora Ne 2

5 «Pasnenenune cmeceit (Ha mpumMepe 1 bubmnorexa [IOK

. PUMED https://m.edsoo.ru/ff0d28c8
OYHCTKH TTOBAPEHHOM COJIN)»
bu6mmoreka [JOK
A 1

6 TOMBE I MOy Rt https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuoreka [JOK
(cMMBOJTBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CIOXKHBIE BEIIECTBA 1 bubmoreia OK

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

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [JOK

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 IMOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK
10 X .B
umieckas popmya. Bazentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JJIEMECHTOB
1 OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas goj1s1 XUMHYECKOT0 bu6mmoreka [IOK
3JIEMEHTA B COEIUHECHUNU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bu6mmoreka [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XMMUYECKHE SIBICHMS. bubmuoreka [JOK
XuMUYeCcKask peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NpOTEKaHUs bubnuorexa [JOK
XUMHUYECKUX PEaKUi https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHHUs MacChl BEIECTB. bubnmnoreka [JOK
XHWMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust koiuuecTBa, MacChl
17 BEIIECTBA [0 YPABHEHHUAM XUMHYECKUX bubmorexa HOK
- . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamums xuMruaeckux peakiui
18 (coe I/IHqE):HI/I}IH a3JI0KEHUSI e bubmorexa HOK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoneauct. O600IeHHE 1 bubmorexa LHOK
& T, Hf https://m.edsoo.ru/ff0d40c4
cUucTeMaTH3als 3HaHUI
20 KonTponbnas pabora Nel o teme bubnmorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKIIHI» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucnopog — anemenr u

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

npoctoe BeuecTBo. O30H

dusnueckre 1 XUMHYECKHUE CBOMCTBA

22 Kucaopoaa (peakiui OKUCICHUS bubmorexa LHOK
oA t ! https://m.eds00.ru/ff0d4614
ropenue). ITousatre 06 okcumax
CriocoOsI MOTy4eHHS KHCIIOPO/Ia B
23 J1a00paTOPHH M IMPOMBIIIJICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne KucIOpoaa
TermnoBoii 3¢ ekt XuMUIecKou
24 peaKkIiu, MOHATHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCCKUX PEAKIIHIX
Tornueo (HedTh, yroib U METaH).
25 3ar 5[3H€I-EI/IC(11;03 yxa CIIOCOOBI Zro bubmmorexa [JOK
P AR, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpakTuyeckas pabora Ne 3 o Teme
26 «ITonmydenne u coOupaHue KuciIopoaa bubmmorexa [JOK
Y N p PO, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTB»
97 Bonxopon — aneMeHT U mpocToe bubnnorexa [JOK
BemecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKknue U XMMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
2 IT
o OIIITHE © IHETOTAX 1 COBIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTydeHusT BOJ0OPO/Ia B bubnmorexa [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
[TpakTuyeckas pabora Ne 4 o Teme
bubmuoreka [JOK
31 «ITonydyenue u cobupanue BOAOPO/a,

W3yYEHHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

MounsipHbiii 00BEM ra3oB. 3aKOH

bu6mmoreka [JOK

ABorajapo https://m.edsoo.ru/ff0d542e
Brruucnenus 00b€Ma, Koau4ecTBa
33 BEIIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
B MY https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brrunciienus 00EMOB ra30B 110
34 ABHCHMIO PEaKIIMH HA OCHOBE 3aKOHA bubmorexa LHOK
7P N peai . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B
35 DOU3NYECKUE U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITonsitue 00 bubmuoreka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HachiienHbIe
37 u HI;HaCBIpeHHBIE aCTBOPBI MH;.CCOBaSI bubmorexa HOK
m p pBL: https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE pacTBOPOB C bubnnorexa [JOK
ONpeAeIEHHON MacCOBOU JT0IEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
39 KontponsHas pabora Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KiaccupuKarus, bubnmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue u XMMUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUSA: COCTaB, KJIacCU(PUKAIIHS, bubmuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiraccudukanms, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne U XUMHUYECKUE CBOWCTBA bubmumorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue). HOMEHKIIATypa,
46 CHOCOéLII) 0T q)eHm{ XI/IMI/I‘IZSKI/IG bubmmorexa [JOK
N y ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTuueckas padbora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3374 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUIT»
48 ['eneTnueckas cBSI3b MEXKIY KIaCCAMU bubnmnorexa [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0600611eHre U crucTeMaTu3alus 3HaHu!
B 1 https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX bubmmorexa [OK
wn P https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBBIe OMBITKH KIIAaCCUPUKAITIN
51 XUMHYECKHX dNieMeHTOB. [ToHsATHE O bubmmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX SJIEMEHTOB
[Tepronnueckuii 3aKOH 1
bu6mmoreka [JOK
52 [Tepnoanueckast cuCTEMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. . Menaeneena
bubnmorexa [JOK
53 [Tepuoapl, TpynIbI, MOATPYTIIIBI nommoreka L{

https://m.edsoo.ru/00ada52c¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 saaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
55 aToMoB 3JieMeHTOB [leproanueckoit Bubmorexa ITOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepUCTUKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHS HAyKU U npakTuku. [I. 1. bubnuorexa [JOK
MeneneeB — yu€Hbli, IEAaror u https://m.edsoo.ru/00ada96e
rpaxIaHuH
58 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnuorexa [JOK
XAMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xiireckas cosisb https://m.edsoo.ru/00adac34
60 KoBasienTHast monsipHasi XuMuaeckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHasi XUMHUYECKas bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTeneH OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE bubnnorexa [JOK
peakuuu https://m.edsoo0.ru/00adb076
64 OKucauTen 1 BOCCTAHOBUTEIIU bubmorexa HOK
https://m.edso0.ru/00adb076
65 Kontponbnas padota Ned o teme bubmuorexa [JOK
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«CTpoeHue aToMa. XUMHUYECKasi CBS3b»

https://m.edsoo.ru/00adb486

66 PesepBubiit ypok. O600mieHue u 1 bubnmoreka [JOK
cUcTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBueiit ypok. O600mIeHNE U 1 bubnmorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHeiit ypok. O600IICHNE 1 1 bubnnorexka [JOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie  IIpakTHueckue
n/m Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchbl
[Tepnonnueckuii 3aKoH.

1 [lepuoauueckas cuctema 1 bu6mmoreka [IOK
XUMUYECKHX 351eMeHToB []. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa LOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanms 1 HoMeHKIaTypa 1 bubnmnoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMU4uecKo# CBSI3U U TUIIBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o reme

5 «IToBTOpEeHuE U yriayOiieHue 3HaHuiH 1 1
OCHOBHBIX pa3zeNioB Kypca 8 kiacca»

6 Knaccudukanus XumMuueckux 1 bubnnorexa [JOK
peaKIuil o pa3INnYHbIM NPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUUYECKOM

7 eaknuu. [loHsATHE O TOMOTEHHBIX U 1 bubmorexa OK
PEAKIL. https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHSIX
[TonsATHE 0 XMMUYECKOM PaBHOBECHUHU.

Bbu6mmoreka [JOK

8 @DaKTOpHI, BIUSIONINE HA CKOPOCTh 1

XUMHUYECKOM pCaKkuu U MOJI0KCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'O0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bubmuoreka [JOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIIUTUYECKOU
10 nucconuaiyu. CHIbHBIE U CIIA0bIE buGnnorexa LIOK
' https://m.edsoo.ru/00adcd68
3JICKTPOJIMTHI
11 HoHHble ypaBHEHUS PEAKIINN bubmmorexa LIOK
yp peaKt https://m.edsoo.ru/00add448
XMMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubmmorexa LOK
pu https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JTUCCOITHAITIN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 bubnnorexa LIOK
pedl . https://m.edsoo.ru/00add8b2
AIIEKTPOIUTUICCKON JUCCOITUAITTT
14 TTousTie o runpoaunze coyien bubmnorexa [IOK
Ap https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaThu3aus bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
ITpaktuueckas padora Ne 1.
16 <(IE)CH_IGHI/IC 3I<cnpe NUMEHTAJIBHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHas pabora Ne2 o teme
17 «DIEKTPOIIUTAYECKAS TUCCOIIHAIINI bubmmorexa LOK
p a HHATHL. https://m.edsoo.ru/00addec0
XVUMUYECKUE peaKIU B pacTBOpax»
OO6m1as xapakTepucTHKa rajJoreHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa LIOK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHast KMCIOTa, bubmuorexa [IOK
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XUMHUYECKHUE CBOMCTBA, MOTYUYEHHE,

https://m.edsoo.ru/00adel104

PUMCHECHUE
[TpakTrueckas padota Ne 2 o Teme
20 «IloxyyeHue CoNSTHON KUCIOTHI bubmmorexa [JOK
y . B ' https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBONUCTB»
Boruncnenus mo ypaBHEeHUSIM
21 XUMHUYECKUX PEAKLIUN, €CII OUH U3 bubnmorexa LOK
P ' https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
99 OO6m1as XxapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymrbt https://m.edsoo.ru/00ade64a
AnnoTpornHble MOAU(HUKALINN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTMHEHUI bubnnorexa [JOK
B IIpUpOJIe. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopos, CTpoeHHE, bubnmnoreka [JOK
bu3HYecKre U XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHas KUCIOTA,
25 (1)1/131/1116010/112 " XHI\EI)HIIeCKHe CBOIICTBa bubnmorexa LHOK
' https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMUYECKUE PEAKIUH, JIEeKAIIUE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnorexa [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaloIIeH cpe/ibl COeAUHEHUSIMU
cepbl
97 BrrunciieHue MaccoBO JOIU BBIXOJ1a bubmuorexa [JOK
NPOIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO6m1as XxapakTeprucTHUKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynnsl. A30T, pacipocTpaHeHHE
B Iipupoae, GpU3nIecKue u
XUMUYECKHE CBOWCTBA

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

AmMMmuak, ero pusndyeckue u

bu6mmoreka [IOK

29 XMMHYECKHE CBOMCTBA, MOJIYUEHHE U
Y https://m.eds00.ru/00adf004
IPUMCHCHHE
[TpakTuueckas pabora Ne 3 o Teme
30 «[loyueHne aMMHaKa, U3yueHHe ero bubmotexa [JOK
Y Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, €€ hu3nueckue u bubnuorexa [JOK
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcmosib30BaHne HUTPATOB U COJICH
aMMOHHSI B KQUeCTBE MUHEPATHHBIX

32 nobOpennii. XuMHUIECKOe bubmmorexa LOK
YAORP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIb
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 @ocgo pHaSI KI/ICJ'I((l))Ta q)q)prl)sn(qe)cxne u bubmorexa HOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOHCTBA, TOTYICHHE
Hcnons3oBanue pochatos B

34 KaueCcTBE MHUHEPAIBHBIX YI00pEHUH. bubnmorexa [JOK
3arpsi3sHEHUE TIPUPOTHOU CPEIBI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B

35 npu gne gmﬂr‘){ecxie U XUMUYECKHUE bubmorexa HOK

PHPOAS, https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxkcupsl yraepoaa, ux Gusndeckue u bubnnorexa [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJorn4ecKune mpoodIemsl,
CBsi3aHHBIE C OKcHoM yriepoaa (1V)

37 VYrosnbHas KUcia0Ta U €€ cColn bubmmorexa LHOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme
"[lony4yenue yriaekuciaoro rasa. bubnuoreka [IOK

38
KauecTBennas peakiusi Ha KapOOHAT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
40 Kpemuuii u ero coenHeHus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5. Permenue

41 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnnoreka [JOK
«BaxHeiie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHEHUSI»

Kontponbnas paborta Ne3 mo teme
42 «BaxxHel1me HeMeTauIbl U UX bubmmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUSI»
OO01mast XapakKTepUCTHKa XUMUYISCKUX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bu6mmoreka [IOK
MeTaJUIMYeCcKasi KpUCTANINYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nueckue CBOMCTBA
METaJIIOB

44 XuUMHUYECKUE CBOMCTBA METAJIIIOB. bubmuorexa [JOK

DNEKTPOXUMHUYECKUM psif

https://m.edso0.ru/00ae1156
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HaIPSKEHUN METaJUIOB

OO0mre crnocoObI MOTyYEHUS
MmeTauioB. CrutaBel. Beruucienus mo

45 aBHEHMSIM XUMHUYECKUX PEAKIIUI bubmmorexa [IOK
P PeaKti, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKUT
PUMECH
46 ITonsiTrie 0 KOPPO3UU METAIOB bubmorexa LOK
PP https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47
Ilenounpie MeTai bl https://m.edso0.ru/00ael14b2
48 OKcubl ¥ THAPOKCUJIBI HATPUS U bubnnorexa [JOK
KaJTus https://m.edso0.ru/00ael14b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnorexa [JOK
KaIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxkneiime coeTUHEHUS KaJIbIUS bubmorexa [TOK
a H https://m.edsoo.ru/00ael15e8
51 O00011eHNe U CUCTEMATH3AIHS
3HAHUHU
59 JKEcTkoCcTh BOABI M CIOCOOHI €€ bubmuoreka [JOK
YCTpaHEHUSA https://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTH BOJBI 1 METOLI €6 bubnmorexa LIOK
N A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuoreka [JOK
54 A 5
JTOMIHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmorexa [IOK
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https://m.edsoo.ru/00aeld86

Oxcujipl, TMIPOKCHUIBI U COJIU JKEJIe3a

bu6mmoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O000111eHHE U CUCTEMATU3ALUS
3HaHUU
[TpakTuueckas pabota Ne 7. Pemenue
59 JKCIIEPUMEHTAIBHBIX 3324 10 TEME bubnuorexa [JOK
«BaxxHeHme MeTaJibl U UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS»
Brrauciienus mo ypaBHCHHSIM
XUMHYECKHUX PEaKINii, eCIu OJUH U3
50 pEareHToB JIaH B U30BITKE WIIH bu6mmoreka [IOK
COIEPKUT IpUMeECH. Beruucnenus https://m.edso0.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MPOTyKTa
peaknun
61 O06o0011eHre U cUCTeMAaTH3aINs
3HAHUU
KonTpoasHnas padora Ned o Teme
62 «BakHEWITEe METAJUTBI i HX
COCTMHCHUS»
63 BemectBa u maTepuansl B bubmuoreka [JOK
MMOBCETHEBHOM KU3HH YeIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE bubnnorexa [JOK
OKPYXaIoIIEeH Cpeabl https://m.edso0.ru/00ae4270
65 Ponb xumMuu B perieHuu bubnnorexa [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublii ypok. O6001eHne u bubmuorexa [IOK

CUCTEMAaTU3alus 3HaHUU

https://m.edsoo.ru/00ae0d0a
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Pesepeusbiit ypok. O0o0mIeHHE 1
crucTeMaTu3alurs 3HaHUI

67

PesepBHbIil ypok. O6001IeHNE 1
cUCTeMaTH3aIlHs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

68

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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