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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO 00IIETO 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIUU MPENOIaBaHMsI Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xuMuu [Oa€T MpPEACTAaBICHHE O IENsAX, OOIIeH crparermu OOydeHus,
BOCIIMTAHUS W pPa3BUTHS OOYJAIOIUXCS CpPEACTBAMHU Y4EOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPEeIyCMaTPUBAET paclpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE 10 pa3zieiaM ¥ TeMaM MPOTPaMMBbI IO XUMHH, OTIPEIEISIET KOJTHIECTBEHHBIC
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
mporiecca, BO3PaCcTHBIX 0COOCHHOCTEH 00yJarOIUXCs, OMPENENIeT BOBMOKHOCTH MPEIMETa JUIs
peanu3anyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHIOB Yy4eOHO-TIO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MIPEJCTAaBICHUI O MaTEPUAIEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAIICHUSX YHEPTUU U 00 SBOIIIOIUH BEIIECTB B MPHUPOJIE, O IYTIX
pemieHusl TIO0ATBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealu3aliii BO3MOXHOCTEH s camMopa3BUTUS U (OPMHUpPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccruoHalIbHOM 1A TEIbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1a HA €IUHCTBO MPUPObI U YETIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TAarioM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4arOIIUXCS;

CHocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOy4e€HUM XMMHH O0OECHeuMBaIOTCS Crenu(pUKON coaepiKaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SIBIISETCS TMEJaroruuyeckd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOii HAYKH XUMUU Ha ONPECIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIUMUCs CUCTEMbI NEPBOHAYATIBHBIX MOHATHH XHMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ mizydeHuro. ConepkaHHe CKIAAbIBAETCS M3 CHUCTEMBl MOHATHH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUNA Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;



— [lepuonnueckoro 3akoHa /[[. 1. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTpUBAIOTCd Ha OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBITIOJTHAS (DYHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS M BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMMbl IO XHMHH CIIOCOOCTBYET (POPMHPOBAHHUIO TIPEICTABICHUS O
XMMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METOJaM [03HaHUA B Hayke. M3ydyenne xumuu
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX MPEeIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEbHOCTH YeJOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3ajaya y4eOHOTO NpeAMEeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHOOIIEHNH K HayYHBIM METOJaM MO3HAHUS IPH U3YYEHHUH BEIIECTB U XUMHUUYECKUX peaKkuil, B
(GbopMHUpOBaHMM ¥ pPa3BUTUU T[IO3HABATEIbHBIX YMEHHH M HMX NPUMEHEHHMHM B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy W3ydyeHHHM XMMHUU HAa YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUCHHE
MpUOOpENTH TaKue 1EeJH, KakK:

— (popmMHpOBaHUE MHTEIUIEKTYalbHO PAa3BUTON JIMUYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYeHHs Ha CHCTEMaTHYecKoe MpuoOIIeHre oOyJaroumxes K
CaMOCTOSITEJIbHOM ~ MMO3HABaTENbHON  NIEATENIBHOCTH,  HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— ofecrnieyeHue YCIOBHM, CHOCOOCTBYIOIIUMX MPHOOPETEHHI0 OOYYaIOLIUMUCS OIIbITa
pazHooOpa3HON AeATeIbHOCTH, MO3HAHUA U CAMOITO3HAHHUSA, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

— GopmupoBanue o0mIell PyHKINOHAIBHON U €CTeCTBEHHO-HAYYHOH TPAMOTHOCTH, B TOM
4yclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPA, HCIOIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBIE MPU HIYYCHUH XUMHUHU, MPUMEHATh HMX MpPU pPELICHUH MpoOieM B
MOBCEITHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— GopmupoBaHue y 00y4aromuxcsi TyMaHUCTUYECKUX OTHOLICHHUM, TOHUMAaHUS [ICHHOCTH
XMUMHYECKUX 3HAHUM Al BBIPAOOTKU SKOJOTHYECKU II€JIeCOOOPa3HOro MOBEJIEHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH JAajbHEUIIero 00ydeHus..

OO11ee 4nciio 4acoB, OTBEACHHBIX ISl M3YYEHHs] XUMUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemiecTBa. Pu3znueckre CBOWCTBA BelIECTB. ArperaTtHoe coctosiHue BemiecTB. [lonsarue o
METOJ1aX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass (popmyna. BaleHTHOCTP aTOMOB XHMHYECKUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumocBs3b KOJIMYEeCTBa, MAacchl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccuukanus XMMHUUECKUX PeaKIuil
(coenuHeHwms, pa3IoKeHUS, 3aMelIeHns, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHe Pr3nuecKuX (TUTaBJICHUE BOCKA, TasHUE JIbA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
U ONHUCAaHME TPU3HAKOB TMPOTEKAHMS XUMHUYECKHMX peakuui (pas3iokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
pasnenieHuss cCMeceil: ¢ TMOMOINbI0 MarHuTa, (UiIbTpOBaHUE, BbIIAPUBAHUE, ITUCTHILISAINS,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — sieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoga B mpupozae. O30H — ajuioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputenbs. PactBopbl. HackiueHHsle u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa W OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss oCHOBaHMIA: WIETOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa kuciot. P aktuBHoctn metamuioB H. H. bekerosa. Ilosmydenue kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEICHUE COJIEpPKaHUsl KUCIOpoia B BO3yXe, MOJyYeHHe, coOupaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasmaMu OKCHUJIOB W OIMCAHME WX CBOWCTB, TOJIyYCHHE, COOMpaHHE, pPAaClO3HABaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, uccnenoBaHuEe OCOOEHHOCTEH PACTBOPEHMs BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOPA COJIH, PEIICHUE SKCIEPUMEHTAIbHBIX 3a]a4 110 TeMe «BakHeine
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomuueckas cucremMa Xumuueckux ssemeHtoB J[. U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctraB aroMHbIX szaep. M3oromsl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHUSI PaJInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAILTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanientnas (monstpHast u HETOJISIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus.  OKHUCITUTEIBHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meosrcnpeomemmnnie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMMX EeCTECTBEHHO-HAyYHBIX TIOHATHUNM, TaK U TOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAay4YHBIM (akT, TUNOTE3a, TEOpHUs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, JJICKTPUYECKUN 3apsij, BEIIeCTBO, Tello, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MuUHEpalbl, TOPHBICE TOPOABI, TOJIC3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOIOB, KallWs, KaJblUi U HUX COCIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPHUCTAUIMYECKOM PEIIETKH U BHAA XUMHUYECKOM
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukaius XMMHUYECKUX PEakIUil MO pa3IMYHBIM MPU3HAKAM (110 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuueckoil peakuuu. [loHarre 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMHUYECKON PEaKUU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHH OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON NUCCOLMALNU. DJINEKTPOIMUTHI U HEIEKTPOJIUTHl. KaTHOHBI,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUS peakiuil. CBONCTBa KUCJIOT, OCHOBAaHUI U COJiell B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, IIejo4Yed M cojie (BO3MOXHO HCIOJIb30BaHUE BHUJEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (FOpeHHe, peaklUuu pa3ioXKeHHUs, COCAUHEHMUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHu okucieHuss. CTtpoeHue M (PU3NYECKHE CBONCTBA IMPOCTBIX BELIECTB — TaJOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleficTBre XJ1opa U XJI0pOBOJOPOIa HAa OPraHU3M 4YeloBeKa. BaxkHenmue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPOIHbIE MOJUGUKAILIMA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmme kak MpeacTaBUTENs Kiacca KUCIOT M crneuuduyeckue). XUMHYECKHE pEaKIHH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B Ipupoae. XHMHYECKOE 3arps3HEHUE OKPYKAIOLEH Cpenbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHHSA. A30T, pacnpocTpaHEHHWe B MpuUpoie, (QHU3HMUECKHe WU
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3JyXa, MOYBBI M BOJOEMOB). Docdop, ammoTponHble MOIU(PHUKALNAN
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoie, pu3nvecKkre U XUMHUIECKHE CBOMCTBA. AncopOmmsi. KpyroBoport yriepoaa B Mpupoe.
Oxcunpl yriaepona, ux GU3NUYECKUE ¥ XUMHUYECKHE CBOICTBA, JICHCTBUE HA JKUBHIE OPTaHU3MBL,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
CONM, WX (pU3MUECKHe W XMMHYECKHE CBOICTBa, IMOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, 9TaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TIJUUEPUH, YKCycHas kuciota). I[Ilpupoansie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueJoBeka. MarepuaibHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEBOU kucaote. CHIIMKATBI, UX UCIOJIB30BaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaxkHeime
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3y4yeHue oO0pas3l[0B HEOPraHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
WCII0JIb30BAHME BHUEOMATEpPHANIOB), O3HAKOMJIEHHME C O0pa3namMu XJIOpPUAOB (TaJOreHHIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCIIOTBI, TIPOBEJICHHE KAaYeCTBEHHOU peakiuu Ha cynb(arT-uoOH W HaONIOJIeHUE MpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOupaHue, pacro3HaBaHUE M HU3YUYEHHE CBOWCTB amMMHakKa, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUATIOB), M3yUYE€HHE MoOJeNel KPUCTANIMYEeCKUX PeIEToK anamasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJICKHCIIOTO rasa, MpOBEJEHHE KAaueCTBEHHBIX peakiMii Ha KapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XWMHUYECKUX D3JIEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psll HaNpsHKeHUH MeTauioB. Dusnmyeckne M XUMUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lesrouHbIe MeTAILIBL: TIOJIOKEHUE B [leproanueckoi cUCTEME XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAJIBI MAarHUM W KalblLMil: moJioxkeHue B [lepuoauueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coiH). JKECTKOCTh BOABI M CIIOCOOBI €€ YCTPAHEHHUS.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
aTFOMUHMS. AM(OTEpHBIE CBONCTBA OKCH/IA ¥ THUIPOKCHIA AITFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHHe ¥ OMKCAHUE MPOLIECCOB OKPALIMBAHMS IIAMEHH MOHAMM HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHellne MeTaibl U UX COCTMHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMUYeCcKOe 3arpsi3HEHHE OKPYKarolIel cpepbl (MpeaenbHas A0MyCcTUMasi KOHIICHTpAIHs
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaiust MexnpeAMETHBIX CBSA3EH NMPH M3YYEHHH XUMHH B 9 Kiacce OCYILECTBIISIETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOmie ecTecTBEHHO-HAYYHBIC MOHATUSA: HAYYHBIM (pakT, ruUmoresa, 3aKOH, TEOPHS,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaAMOaKTUBHOCTb, MOJIEKYJA, OJJIGKTPUYECKUM 3aps], M[POBOJHUKH, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, ColHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIae€Mbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTUTAIOTCS B X0Ji¢ OOYUCHHsI XMMHUU B €AMHCTBE Y4eOHOU M BOCIHMTATEIILHOM JIESITEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pe3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

IIECHHOCTHOTO OTHOIICHUS] K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H HAYIHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSAX
MHUPOBOI M OTEUECTBEHHON XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpoOiicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHOMCCIIIOBATEIIBCKON, TBOPYECKOW W JPYI'MX BHIAaX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBApHIICH C IO3WLIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABJISIOIINE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBI, HANPABJICHHbIC HA IOJIyYCHHE HOBBIX 3HAHMH MO XHMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOMN JIUTEPATYpOH, JOCTYIIHBIMH TEXHHYECKHMMH CpEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HaIpaBJICHHOCTH U YPOBHS 00y4eHUs B TaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KWU3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIS, HAPKOTHUKOB, KYpEHHs), HEOOXOIMMOCTH COOIIOACHHUS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
Tpyly W pe3yjbTaraM TPYJOBOH IEATEIBHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMECHECHHS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3J0pPOBOr0 M 0Oe30macHoOro odpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, TMOJyYaeMble MPU H3YYEHUU XUMHH, IS PEIICHHS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XHUMUH, IKOJOTHIECKOTO MBIIIJICHHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlLIeHAYYHbIE MOHATUS (3aKOH, TEOpHUs, MPUHIUI, TUNOTe3a, QakT, cucrema,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U YHUBEpcalbHble ydeOHbIE NEHCTBHUS (IIO3HABaTENIbHBIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUIEHUS 0OPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIIENbHBIX (PAKTOB U SBJICHUI, BBIOMPATh OCHOBAHUS M KPUTEPUH Ui KiacCUPUKALUU
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHATh B Mpollecce MO3HAHUS MOHATHS (IIPEIMETHBIE W METAlpeAMETHEIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peaklud — TpU peHIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJCHUI;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITH OTYET O MPOACTaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHBIE TIOCOOMS, pecypchl VHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUTA, MPHOOpPETeHHE OIbITa B 00JACTH WCIIOJB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpMAIMY W WITIOCTPUPOBATh pElIaeMble 3a/ladd HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHON CPEIBI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUsI IPECTABIATh NOJyYeHHbIEC PE3yAbTaThl TO3HABATENBHOMN AEITEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4eOHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JICHCTBHI, ONpeaeNieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAEATEIbHOCTh, BBIOMPATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUN € y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPeAIaraéMble B YCIOBUH 3aJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTEIBHOTO COJCPIKAHMS,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
NpeaMeTHON oOmacTh «XUMUS», BHIBI JEATEIBHOCTU MO TOJIYYEHHIO HOBOTO 3HAHMSA, €r0
UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.

K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

® pDacKpbIBaTh CMBIC]I OCHOBHBIX XHMHUYECKHX IOHSATUH: aTOM, MOJIEKYJa, XUMHUYECKUUN
JJIEMEHT, IMPOCTOE BEIIECTBO, CJO0XHOE BELIECTBO, CMeCh (OQHOpPOJHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpPHAas Macca, MaccoBas JIOJsI XUMHUYECKOTO
JJIEMEHTAa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuuxarus
peaxkiuuii: peakiuu COeAMHEHUS, peakuu pa3IoXKeHHs], PEaKIIMK 3aMEIIeHUs], peaKkLun
o0MeHa, 9K30- U SHIOTEPMHUECKHUE PEaKLnH, TEIUIOBOM APdEeKT peakiuu, 1Ipo aToMa,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJEHTHAas CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas J0Js BellecTBa (MPOIeHTHAs KOHIIEHTPALKsl) B PACTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUH W MPUMEHSTH 3TU
MOHSTHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHI;

® IICTII0JIb30BATh XUMHUYECKYIO CHMBOJIUKY Ui COCTaBiIeHUS (OpMyNl BEIIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

® OIIPENIENIATh BaJIEHTHOCTh ATOMOB JJIEMEHTOB B OWMHApHBIX COEAMHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIci Ilepuogmyeckoro 3akona [l. M. MenpaeneeBa: IeMOHCTpUPOBATh
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHHsI, 3aKOHAa ABOraJpo;

®ONUCHIBATh M XapakTepu3oBaTh TabmuuHyo Qopmy Ilepuoanueckoil cucremsl
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuie «llepronuueckas cuctemMa XUMHUYECKHX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

® KJTacCCU(UIIMPOBATh XUMHYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
dbdexry);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOICTBA BEIIECTB Pa3IMYHBIX
KJIacCOB,  IOATBEpPXKJas  ONMCAHME IPUMEpPAaMHM  MOJIEKYJSIPHBIX ~ ypaBHEHUH
COOTBETCTBYIOIIUX XMMUYECKUX PEAKIIN;

® [I[POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HMX Kaue€CTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX NIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;

® BEIYHCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (GopMysie COeTUHEHHUS, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBoOpe, NPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOHN peaklnu;



® [I[PDUMEHATh OCHOBHBIE OIE€pallMM MBICIUTEIbHOW AEATEIbHOCTH — aHaIU3 U CHHTES,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3aIHI0, KIacCu(UKAIUIO, BBISBICHHE MPUYHUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

eClIeZIOBATh TPAaBWIAM TOJB30BAHUSA XHMHUYECKOH TMOCyaod ©  JabopaTopHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIIIOJIHEHUIO J1a00OPAaTOPHBIX XUMUYECKUX OIBITOB MO MOJYyYEHHUIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAaCCOBOM J10JI€H pACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEIOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHy o0yueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

® PACKpBIBATh CMBICT OCHOBHBIX XHMHMUYECKHX TMOHATUM: XWMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENLHOCTh, CTENEHb OKUCIICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAaKIUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeAesbHO J0NmycTUMas
koHueHntpamus [1/IK Bemecta;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATUH W MPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

® IICTII0JIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY Ui COCTaBiIeHUS (OpMyNl BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

® OIIPEIENIATh BAJIEHTHOCTh M CTENEHb OKUCIICHUS! XUMUYECKHUX AJIEMEHTOB B COCTUHEHHSIX
pPa3IMYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K OMNpeAeNEHHOMY Kiaccy
COeIMHEHUN 1o QopMmynaM, BHUJ XUMUYECKOW CBsI3M (KOBaJICHTHas, HOHHA,
MeTajinyeckasi) B HEOPraHUYECKUX COCAMHEHUAX, 3apsiji HOHA [0 XHMHUYECKOU
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

e packpbiBaTh cMbich [lepuoaunueckoro 3akona JI. 1. MenzeneeBa u 1eMOHCTPUPOBAThH €r0
MOHMMAaHKe: OIMHUCHIBATh U XapakTepu3oBaTh TabnuuHyio Gopmy Ilepuonnyeckoii
CUCTeMBbl XMMHUYECKHUX DJIEMEHTOB: pa3lnyaTh TMOHATUS «TJaBHas monarpymma (A-
rpynma)» u «mnobounas moarpynmna (b-rpymma)», maneie u  OOJNBIIME TMEPUOIBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COCIMHEHUH B MpeJesiax MajblX MEPUOJOB M TJIABHBIX MOATPYII C YUYETOM CTPOCHHS
HX aTOMOB;



.KHaCCI/I(bI/H_[I/IpOBaTB XUMHUYCCKHUEC JJICMCHTLI, HCOPraHUYCCKHUEC BCIICCTBA, XMUMHYCCKUC
peakuuu (10 YMCIy W COCTABY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);

® XapaKTepU30BaTh (OMHCHIBATh) OOIKME U CHeHU(PHUECKUE XUMUYECKHE CBOWCTBA
IMPOCTBIX U CJIOKHBIX BCIICCTB, NOATBECPKAAA ONMCAHNUEC IPUMEpPpAMU MOJICKYJISIPHBIX W
HNOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHHﬁ;

® COCTABJIATh YPABHEHUS AJNEKTPOJIUTUUYECKON IUCCOUMALMU KUCIIOT, IIEJIOYEd U COJIEH,
IIOJIHBIE U COKPAILLEHHBIE YPaBHEHUS PEAKIMI MOHHOIO OOMEHa, YpaBHEHMs peaKLUid,
MOATBCPXKAAOMUX CYHICCTBOBAHUC T'€HETUYECKOU CBS3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KJIACCOB;

® paCKpbIBaTb CYHIHOCTb OKHCIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MmoCpeaACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ITHX PEaKIIHii;

® [IPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHUSA, BO3MOKHOCTH
IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX YCIOBUAX;

® BEIUUCIIATE OTHOCUTEJIBHYIO MOJIEKYIIPHYIO M MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO JIEMEHTa 10 (popMysie COeTMHEHNsI, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKIINK;

ecoOMIONATh MpaBWia TOJIb30BAHUS XHMHUYECKOW TIMOCYIOW W  JIaopaTOPHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
HUHCTPYKIUAMH IO BBIITIOJTHCHUTIO .]'Ia60paTOpHBIX XUMHUYECKHUX OIIBITOB IO ITOJIYYCHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

® [IPOBOJIUTH PEAKIMU, IMOATBEPIKAAIONINE KadeCTBEHHBIH COCTAB PA3UYHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;

® [I[PUMEHSITh OCHOBHBIE OIEpallMM MBICIUTEILHOW AEATEIbHOCTH — aHalu3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEJICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B pACTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBa ¥ MaTEPHUAIILI B )KU3HU UEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC

N KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE

w/n Tema ypoka Beero Konutposabueie | IlpakTuueckue = 00pasoBaTe/ibHbIE
padoTsbI padoThI pecypcel

1 [Ipeamer xumun. Posib XuMuHU B )KU3HU 1 bubnuorexa [JOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAX TIO3HAHMS B XUMUHU 1 bubmorexa HOK

https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
3 B J1a0opaTopuu 1 IPUEMBI OOpaIICHUS C 1 Bubamorexa [IOK
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)

4 Uuctele BemecTBa u cMech. CriocoObl 1 bubnuorexa [JOK
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue

5 cMmecell (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 bubmorexa [TOK

https://m.edsoo.ru/ff0d28c8
COJIH )»
bu6mmoreka [JOK

0 ATOMBI H MOTEKYIEL L https://m.edsoo.ru/ff0d2a6¢c

7 XUMUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnunoreka [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmnorexa [IOK

https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmuoreka [JOK
Xumnueckas popmyina. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae



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
https://m.edsoo.ru/ff0d2eae

XUMHWYCCKHUX 3JICMCHTOB

11 OTHOcUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas /10J1s1 XUMHYECKOT0 3JIeMEHTa B bu6mmorexa [IOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo BemecTBa. Mosibs. MossipHast bubnuoteka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XHUMHUYECKash peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHNUS XUMUYECKHUX bubnuoreka [IOK
peakumit https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUS MaCCHI BEIIECTB. bubnuotexa [JOK
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA 110 bubnuorexa [JOK
YpPaBHEHUSAM XUMUYECKUX PEAKIUIA https://m.edsoo.ru/ff0d5708
Knaccudukanuss XauMUuecKuX peakinii
18 (coennHEHMS, pa3JIOKEHUS, 3aMEIICHHUS Bubmmorexa [IOK
A > P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
19 M. B. JIoMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. bubnuorexa [JOK
O06o01eHre U cucTeMaTru3amus 3HaHUH https://m.edsoo.ru/ff0d40c4
20 Kountponsnas padora Nel mo teme «BemectBa bubnuoreka [JOK
U XUMHYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocTaB Bo3ayxa.
21 Kncizxozl — BJIEMEHT U [IPOCTOE Be?]ly;(CTBO bubmorexa [IOK
P P ' https://m.edsoo.ru/ff0d448e
O30H
du3nueckrue 1 XMMUYECKHE CBOMCTBA
bu6mmoreka [JOK
22 KHCIOpoa (peakiuu OKUCIICHUS, TOPCHUE).

[TousTue 06 OKCHJax

https://m.edsoo.ru/ff0d4614



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
https://m.edsoo.ru/ff0d4614

Cnoco0bl ONTy4eHus KUCI0poa B

23 J1a00paTOPHH M MPOMBIILICHHOCTH bubamorexa LOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TemoBoit 3 (hekT XUMHUECKON peaKInH,
24 MOHATHE O TEPMOXUMHUICCKOM ypaBHEHUU bubamorexa LOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMUYCCKHUX PEaKIIHIX
o5 TonnuBo (He(d Tk, yroias U MeTaH). 3arps3HeHne bubnuorexa [JOK
BO3]lyXa, CIIOCOOBI €ro MpeI0TBPALICHUS https://m.edsoo.ru/ff0d4c4a
[IpaxTnueckas padota Ne 3 o Teme
26 «[Tony4yeHne u coOMpaHue KHCIOpo/Ia bubmmorexa [TOK
yi . P poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE ero CBOMCTBY
97 Bonopox — aneMeHT U MpoCTOe BEIIECTBO. bubnuoreka [IOK
Haxoxnenue B nmpupone https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkrue U XMMHUYECKHE CBOMCTBA bubnuorexa [JOK
Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
29 I1
OFPITHE O KHCIOTax 1 colix https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
30 C 0 0
OCOOBI MOJTyYSHHSI BOJAOPOA B JIa00OpaToOpuu httos://m.edsoo.ru/ffod4ddo
[IpakTrueckast pabota Ne 4 o Teme
31 «ITonmyuenue u coOupaHue BoI0poOIa bubmmorexa [JOK
ya . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3yUYEHHE €ro CBOWMCTBY
N bubnuoreka [JOK
32 M i 00 .3 A
OIUIPHEBIH ODBOM T30B. JAROH ABOTAAPO https://m.edsoo.ru/ff0d542e
Brruncnenust 00bEMa, KOTMUECTBa BEIIECTBA
33 ra3a 1o ero u3BeCTHOMY KOJIMYECTBY BEI[ECTBA Bubmmorexa LIOK
. y y Bet https://m.edsoo.ru/ff0d55a0
WIH 00bEMY
34 Beruncnenus 00bEMOB ra3oB 110 ypaBHEHHUIO bubnuorexa [IOK



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
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

peakiy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOUIEHHUI ra30B

https://m.edsoo.ru/ff0d5708

35 ®Ou3nvecKue U XMMHUYECKHUE CBOMCTBA BO/IbI bubmorexa LHOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [{OK

36 C i. 11 0

octaB ocHoBaHu#. [loHsTHE 00 HHAMKATOpPAX httos://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HachlilieHHBIC U
37 Helilacm fHHHe paCTBo bl MaziOBaﬂ oIt bubmorexa HOK
B p PBL a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOpE
[IpakTnueckas padota Ne 5 o Teme
38 «IIpuroToBiICHHE PACTBOPOB C OMPEACIEHHOM brbmorexa [IOK
P N N P p pei https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA»

39 KonTponbnas padora Ne2 no teme «Kucnopo. bubnuoreka [IOK
Bopaopon. Bona» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, Kiaccudukaus, bubnuorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosnydyenne u XMMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX bubmorexa HOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuoreka [[OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyyeHue u XUMHUYECKUE CBOKCTBA bubnuorexa [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnoter: cocraB, knaccudukanms, bu6mmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonydenune u XMMHU4YECKUE CBOMCTBA KUCIOT bubmmorexa [JOK

oy https://m.edsoo.ru/ff0dfee2
46 Counn (cpentHue): HOMEHKIIATypa, ClocoObl bubnuorexa [IOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

MMOJIYYCHHA, XUMHUYCCKUC CBOMCTBA

https://m.edsoo0.ru/00ad9474

[Ipaktudeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 10 TECME

bu6mmoreka [{OK

47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHECHUI)
48 ['eHeTnueckas cBsI3b MEXKY KJaccaMHu bubnuotexa [JOK
HEOPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O0001Ienne U cucTeMaTH3ans 3HAHAN
m 8 https://m.edso0.ru/00ad9cb?2
50 KonTtponbnas pa6ora Ne3 no teme "OcHOBHbIE bubnuoreka [JOK
KJIACChl HEOPraHMYECKUX COECTMHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUpUKAITIH
51 XUMHYECKUX dJIeMeHTOB. IloHsaTHE 0 rpymmax bubmmorexa TTOK
’ Pyl https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
bu6moreka [IOK
52 crucTeMa XUMHU4YecKuXx 3jeMeHToB /1. U.
https://m.edsoo.ru/00ada52c
Meunneneena
53 Ilepuoasl, rpyIIIbL, TOATPYIIIIEI Eubmorexa HOK
p » TPYHTIRL, pym https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuoreka [[OK
M3oTtomsl https://m.edsoo.ru/00ada342
CtpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB
. bubmuoreka [JOK
55 aneMmeHTOB [lepuoanueckon cucremsl Jl. U.
https://m.edsoo.ru/00ada6bc
Menneneesa
XapakTepucTuKa XMMHUUYECKOTO 3JIEMEHTA 110
56 ero nojoxxeHuto B [lepuoanueckoii cucreme JJ bubmorexa [IOK
p ' https://m.edsoo.ru/00adag824
H. MenneneeBa
57 3nauenue [lepuoanueckoro 3akoHa st bubnuorexa [IOK
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pa3BuTHs Hayku U npaktukd. /. . Mennenees
— Y4€HBII, NEAAror U IPAXKIaHUH

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

DNEeKTPOOTPULIATEIBHOCTh ATOMOB

bu6mmoreka [IOK

%8 gg:::;?:;g:g:imw Beepoceniicras 1 https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 Hontast Xumirieckas cBsh 1 https:// m.edsocl)_.[ ru/00adac34
60 KoBasneHTHas moJisipHasi XAMUYECKas CBSI3b 1 bubmrorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHasi XUMUYECKas CBSI3b 1 bubamorera LOK
https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 (CTenet OKHCIeHILA 1 https:// m.edso;I ru/00adae28
63 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITUH 1 bubmorexa [IOK
https://m.edsoo.ru/00adb076
bubnuoreka [IOK
64 OxucauTenu ¥ BOCCTAaHOBUTENU 1 httos://m.e dsogru 100adb076
65 KontponbHas padota Ne4 o reme «CtpoeHue 1 bubnuorexa [JOK
aToMa. XMMHUYECKasi CBS3b» https://m.edso0.ru/00adb486
66 Peseprubiit ypok. O6001eHNE 1 1 bubnuorexa [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0o01IEHNE U 1 bubnuorexa [IOK
cUCTEMAaTHU3alys 3SHAaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHbli ypoOK. O6o61ueHI/Ie U 1 bubnuorexa [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [leproanueckas
bubmmoreka [{OK
1 cucTeMa XMMHYEeCKuX 3yiemeHToB JI. W. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 brbmorexa [TOK
P p https://m.edsoo.ru/00adb6b6
MEepUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6moreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiaccay
6 Kiaccudukanus XuMu4ecKuX peakiui 1mo 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECKOH PEaKIUu.
bubmuoreka [JOK
7 [ToHATHE O TOMOTEHHBIX M T€TEPOTEHHBIX 1
https://m.edsoo.ru/00adbe9a
peaKImsIX
[loHATHE O XUMHUYECKOM PABHOBECHUHU.
3 @®akTOphl, BIUAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHUUYECKOM PEAKIMU U MOJIOKEHUE https://m.edsoo0.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

bubnuoreka [IOK

9 OKHUCIUTEIHLHO-BOCCTAHOBUTE € peak
HCIHTEIRHOBOCCTAHOBHTEIILHRIC peaiilitn https://m.edsoo.ru/00adcade

10 Teopus 2NEKTPOIIUTUYECKON JUCCOLMALINY. bubnuorexka [JOK
CunbHbIe U cl1adble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HMounrle ypaBHeHus peakiui bubnmorexa [TOK

P peaxi https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT Y OCHOBAHHUH B
12 CBETE IIPEACTABICHUI 00 IEKTPOIUTHYECKOM bubmmorexa [TOK
pel p https://m.edso0.ru/00add5d8
IMCCOLIHAIINHT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIEHHNA 00 DIIEKTPOIUTHUECKON bubmmorexa T[TOK
et p https://m.edsoo.ru/00add8h2
IUCCOLIHAIINT
bu6moreka [IOK
14 Ilo €0 0JIN3e CcoJIei
HUITHE O THpOJIH fren https://m.edso0.ru/00add9d4
bu6moreka [IOK
15 00600 7|
ODIICHHE 1 CHCTEMATHAIHA SHAHHIH https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [JOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHas padoTta Ne2 o teme

17 «DIEKTPOJIUTHYECKAS TUCCOLIMALNA Eubmorexa HOK

p A ’ https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)

18 OO11as XapakTeprUCTUKa raJIOreHOB. bubnuoreka [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CosHas KUCIOTA,

19 XHMII/:quIfH: CIB[oﬁCTBa MOJIyYeHUE bubmorexa LIOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 IIpaktuyeckas padora Ne 2 o reme bubnuorexa [IOK

«IlonmydeHue CONAHON KUCIOTHI, U3ydEHUE €€

https://m.edsoo.ru/00ade348
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CBOWCTB»

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

bu6mmoreka [{OK

21 €aKIUH, €CITM OJTMH U3 PEarcHTOB JaH B
peakt A p A https://m.edsoo.ru/00ade488
n30BITKE
29 OO6mas xapakTepucTuka 31eMeHToB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIC MOTU(DUKAIIH CEPHI.
23 Haxomr;eHHe cepol I/I(beé coe I/IHe}imﬁ B bubmmorexa [TOK
P UH https://m.edsoo.ru/00ade64a
pHUpoie. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubnuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3HIECKUE bubnuorexa [JOK
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE pPeaKlnH, JIekKAIINe B OCHOBE
26 MIPOMBIIIJICHHOTO CTI0C00a MOJyYeHUsT CepHOI bubnuoreka [IOK
KUCJIOTHL. XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaIolllel Cpeibl COeAUHEHUSIMHU CEPhI
97 Brruncnenune MaccoBoii 101 BBIXO/1a bubnuoreka [JOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO6mras XxapakTepucTuka 31eMeHToB VA-
28 rpymsl. A30T, pacIpoOCTPaHEHUE B IIPUPOIE Eubmorexa HOK
PYHIIBL - paclipoctp . PHPOJC, https://m.edsoo.ru/00adeea6
(busznuecKkrue U XMMHUYECKUE CBOMCTBA
29 AMMHMaK, ero pu3ndecKkue U XUMUICCKUE bubnuoreka [JOK
CBOMCTBA, MTOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
IIpaktuyeckas padora Ne 3 o reme
30 «IlonyueHne aMmmmuaka, U3y4eHue ero bubmmorexa [JOK
N ya » MY https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucjoTa, e€ pusndeckue u bu6mmoreka [JOK
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XUMHYECKHUE CBOUCTBA

https://m.edsoo.ru/00adf306

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS
B KaueCTBE MUHEPAIbHBIX YA00pEHUN.

bu6mmoreka [IOK

32
XHUMHUUYECKOE 3arps3HEHUE OKPYXKaIOIen https://m.edsoo.ru/00adf518
Cpelbl COeIMHCHUSIMU a30Ta
dochop. Oxcun pocdopa (V) u pochopuas
33 KHCIIOTA, GU3MYECKHE U XUMHUECKUE bubmmorexa [OK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTYYCHUE
Wcnonb3oBanue pocdaTtoB B KauecTBe
34 MUHEPAJIBHBIX YIOOpEHU. 3arpsi3HEHNE bubnmorexa LOK
PAIBHBIY YAOOP AP https://m.edso0.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHEeHHE B IPUPOJIE, bubnuorexa [JOK
(buznueckrue 1 XMuMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubnuorexa [JOK
poOJIeMBbI, CBSI3aHHBIEC C OKCHUJIOM YyTJIepoja https://m.edsoo.ru/00adfebe
(Iv)
bu6mmoreka [JOK
37 0% &
POTIBHAT KHCIOTa 1 ee COlH https://m.edsoo.ru/00ae006¢c
[IpakTrueckast padota Ne 4 o Teme
" bubmuoreka [JOK
38 [Tonyuyenue yriaekucaoro rasa.
\ https://m.edsoo.ru/00ae027e
KauecTBeHHas peakius Ha KapOOHAT-HOH
39 [IepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnuoreka [JOK
BEILIECTBAaX KAK O COEIMHEHUSX yriepoaa https://m.edsoo.ru/00ae054e
bu6mmoreka [JOK
40 Kpemnuuii u ero coennHeHus
P A https://m.edsoo.ru/00ae080a
41 IIpakTtuyeckas pabora Ne 5. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/ia4 10 TCMC

https://m.edsoo.ru/00ae0bf2
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«Baxkueime HeMeTaJUIBI U UX COEIUHEHUS)

KonTtposneHas padota Ne3 mo teme

bubmuoreka [IOK

42 «BaxkHeune HeMeTauIbl U UX COSTUHEHUS https://m.edso00.ru/00ae0el8
OO6mast XxapaKTepUCTUKAa XUMUYECKHUX

43 3JIEMEHTOB — METAJUIOB. MeTajinueckas bubnuorexa [JOK
CBSI3b U METAJUIMYECKask KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nUecKre CBOMCTBA METAIOB
XUMUYECKUE CBOMCTBA METAJIIOB.

44 DNEKTPOXUMHUUECKUN Psijl HANlPSDKEHUH bubmmorexa [OK

https://m.edso0.ru/00ae1156
METaJIIOB
OO6mme cnocoObI MOTYISHHS METAIIOB.

45 CrutaBsl. Berumnciienys no ypaBHeHUSAM bubnuoreka [JOK
XUMUYECKUX PEAKIUH, €CIIN OJIUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

46 [TonsaTHE O KOPPO3UU METAJLIOB Bubmmorexa [IOK

https://m.edsoo.ru/00ae1278
bu6moreka [IOK

41 WenowHie MeTan Ll https://m.edsoo.ru/00ael4b2

48 OKcHIbI ¥ THAPOKCUIBI HATPUS U KU bubmorexa HOK

https://m.edsoo.ru/00ael4b2

49 Illenoyno3eMenbHbIC METAIIIBI — KAJIbIIUI U bubmuoreka [JOK
MarHuu https://m.edsoo.ru/00ae15e8

. bubnuoreka [JOK
50 Baxneiue coefuHEHUS KaJIbLU
https://m.edsoo.ru/00ael5e8
51 O06o0meHre U cucTeMaTr3amus 3HaHUHA
N N bubmuoreka [JOK
52 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUs httos://m.eds0o.ru/00ae1886
53 IIpaktuyeckas padora Ne 6 o reme bubnuorexa [IOK
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"YKécTkoCTb BOJIbI ¥ METO/IbI €€ yCTpaHeHus"

https://m.edsoo.ru/00aelae8

. bubnuorexa [JOK
>4 AdtiomiiHi https://m.edsocla_.[ ru/00aelc64
. bubnuorexa [JOK
95 AmboTepHBIE CBOWMCTBA OKCHUJIA U THIPOKCH A httos://m.e dSO(I)_.[ru 100ae1c64
bubnuotexa [JOK
% Keneso https:// m.edSO(])_.[ ru/00aeld86
57 Oxcunpl, TuaApoKcu bl 1 costn xkenesa (1) u bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0o0IIeHre U CHCTeMaTH3alns 3HaHU N
[IpakTueckas padota Ne 7. Pemenue
59 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME brbmorexa [TOK
«BaxxHelmme MeTauIbl ¥ UX COSIUHEHUS» https://m.eds00.1/00aeBde8
Boruncnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIui, eclii OJJUH U3 PeareHTOB JaH B
60 5136L?TKe’HnH coz?epmml;pHMecn. " bubmorexa [TOK
BrrunciieHus MacCOBOM JOJIA BBIXO1A hitps://m.eds00.ru/00ae1 750
MIPOJIyKTa peaKuu
61 O06o01eHre U cucTeMaTru3amys 3HaHUHA
62 KontponbHas padota Ned4 o Teme
«Baxxneiilme MeTamuIbl U KX COSIUHEHUSD
63 BemniecTBa u maTepuanbl B TOBCEAHEBHOM bu6mmoreka [JOK
JKU3HU YeJIOBEKa https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE OKPYXKarolen bubnuoreka [JOK
Cpelsl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHNH SKOJIOTHUECKUX bubnuoreka [IOK
npobiaem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O00O1IEHNE U bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaHUHI

https://m.edsoo.ru/00ae0dOa

67 PezepBubiit ypok. O0o0IIeHNE U 1 bubnuorexa [JOK
CUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBubiit ypok. O0o0IICHNE T 1 bubnuorexa [JOK
CUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus: 8-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3/IaHUE,
nepepadborannoe, 8 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
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METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



