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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO 00IIETO 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTEeNbHON IMPOrpaMMBbl 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 XuMuM [OA€T MPENCTABICHHE O WeENAX, OOmeld cTpaTeruu OOy4YeHHs,
BOCIIMTAHUS W pPa3BUTHS OOYJAIOIUXCS CpPEACTBAMHU Y4EOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPEeIyCMaTPUBAET paclpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IMPOTrpaMMBbI TI0 XUMUH, ONPEAeIsieT KOJTUIEeCTBEHHbIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
mporiecca, BO3PaCcTHBIX 0COOCHHOCTEH 00yJaroIuXcs, ONMPEIEIeT BO3MOXKHOCTH MPEIMETa TS
peanu3anyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IMeJed W3y4YeHUs TMpeaMeTa W OCHOBHBIX BHJOB YUeOHO-TO3HABATEIHHOM
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
MPEJCTAaBICHHUS O B3aMMOTIPEBPALCHUAX YHEPTUN U 00 SBOJIFOIMU BEIIECTB B MPUPOJIE, O TYTIX
pemieHusl TIO0ATBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3alli BO3MOXHOCTEH i camMopa3BUTUA U (OPMHUPOBAHHUSA
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUHM, HEOOXOJUMBIX KaKk B IIOBCEAHEBHOW JKHM3HHM, TaK M B
npodeccruoHalIbHOM 1A TEIbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYarOIINXCS;

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

JlanHble HampaBiieHHs B OOYy4E€HUM XMMHH OOECHEeUMBAIOTCS CHEHH(PUKON Coaep KaHUs
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
00y4aroIMMUCs CUCTEMbI NePBOHAYAIBHBIX MOHATUH XMMHH, OCHOB HEOPraHMYECKOW XUMHUH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CHUCTEMbl MOHATHA O XUMHUYeckod peakuuun. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUNA Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KAaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCSA IIOCIEJOBATEIIbHO OT OJHOTO YPOBHA K JIPyromy,
BBITIONTHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHHE MporpamMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHMS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyn u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. 3a7aya y4eOHOTO NpeAMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOT0 XapakTepa, sS3bIka HayKH, B
MPHOOIIEHNH K HayYHBIM METOJ[aM MO3HaHUS [TPU N3YYEHUHU BEIIECTB U XMMHUECKUX peaklui, B
¢bopMHUpOBaHMM ¥ pPa3BUTUU T[IO3HABATEIbHBIX YMEHHH M HMX MPUMEHEHHHM B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpaleHHs ¢ BEIECTBAMHU B IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHM Ha ypOBHE OCHOBHOTO OOILEro oOpa30BaHUs Ba)XKHOE 3HAUYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThbCs K
OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecrieyeHue YCIOBHM, CIIOCOOCTBYIOIMX NPUOOPETEHUIO0 OO0YYaroUIMMMCSA OIbITA
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmell GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATBH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUSA U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, MPUMEHATh MX IpPH pELIeHUH MpolieM B
IIOBCEIHEBHOM JKM3HU U TPYAOBOU AEATEIbHOCTH;

— (hopMupoBaHue y 00y4arOUINXCsl T'YMAaHUCTUYECKUX OTHOIIEHUH, MOHUMaHUs IEHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS M OKPY)KAIOWIEH MPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHU IO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH AajbHEUIIEro 00ydeHHs.



OGmee YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO O6H_IGI‘O
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Heieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEUIECTB. ArperaTHoe coctosiHue BemlecTB. l[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 XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3auMocBs3b KOIM4ecTBa, MacChl 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, 3aMeleHUs, 0OMEHA).

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 Pu3nueckux (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 ONHCAaHME TPU3HAKOB TMPOTEKAHMS XUMHUYECKHMX peakuui (pasiokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszesieHuss cCMeceil: ¢ TMOMOINbI0 MarHuTa, (UIbTpOBaHUE, BbIIAPUBAHUE, ITUCTHILISAIMS,
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. CoctaB Bo3ayxa. Kuciopon — 3iaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelnieHHocTu. KpyroBopot kucnopoga B mpupozae. O30H — ajuioTpomnHas MoaupUKanus
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. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. XumMudeckue cBOWcTBa BOJbl. OcHOBaHUsS. Poiib pacTBOPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B IpHUpoOJE. 3arps3HEHUE NMPUPOAHBIX BoA. OxpaHa U OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyecKue U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

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

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kuciot. @U3NUYECKUe U XUMHYCCKUC
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

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

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB WU OIHMCAHWE WX CBOMCTB, MOJY4YeHHE, COOMpaHWe, pacro3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, uccnenoBaHue 0COOCHHOCTEH PACTBOPEHHS BEHIECTB C PA3IMYHON PacTBOPHUMOCTBIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPHUAJIOB), UCCIEN0OBaHHEe OOpa3lOB HEOPraHMYECKHX BEIIECTB 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, I[OJYyYeHHE HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKHCIUTEILHO-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. llepuomnueckass cucrteMa Xxumuueckux osiaemeHtoB [l U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI FJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepnoauueckoii cucreme . . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



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

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus.  OKHUCITUTEIBHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHCIICHUS U BOCCTAaHOBJICHUSI. OKUCIUTETN U BOCCTAHOBUTEIIH.

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).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeAMETHBIX CBA3EH NPH M3y4YEHUM 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 TOHSTHS: HAaydHbIM (akT, TUMNOTE3a, TEOpHUs, 3aKOH,
aHaluW3,  CHUHTE3,  Kilaccuukanus,  IMEepUOJAUYHOCTh,  HAOIMIOJIEHWE,  DKCIIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (pU3WYecKue BETUUYUHBI, CAUHUIIBI W3MEPEHHS, KOCMOC, TIIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUuMHYecKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepruoanueckoil cucreme U CTpPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BeEIIecTB. XHMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeEIIOBOMY 3(h(deKkTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHsATHEe 0 TOMOreHHBIX M TeTeporeHHbIX peakuusx. llonsrtue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBlI€HME YPABHEHHM OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MexXaHM3M JUCCOLMAllMM BEUIECTB C pa3jIMYHbIMU BUAAMHM XUMHUYECKON CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOJUTHUECKON aucconuanuu. KayecTBeHHblE peakluu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJIOB M HeMeTaluioB (rpadura W anmasa), CIOKHBIX BEIIECTB (XJIOpHAA HATPHS),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOIIUX MPU3HAKK NMPOTEKAHMSI peaklHrii MOHHOTo oOMeHa (oOpa3zoBaHuE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKHX BEUIECTB C IOMOIIbIO Ka4eCTBEHHBIX pEaKIUil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XWMHUYECKHUE CBOMCTBA HA MpHUMeEpe XJopa (B3aMMOACHCTBHE C MeETaJJIaMH, HEMETaJUIaMH,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U UX HaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHHue, (U3MYECKHe M XUMHUYecKue cBoMCTBAa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKallie B OCHOBE IPOMBIIIIEHHOTO cloco0a MOJIy4eHUs CepHOM KHCIOThl. [IpumeHeHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, €ro GU3MUecKue 1 XMMUYECKHe
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
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPATbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xumuueckue cpoiicrsa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcunel yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JACHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
cojiu, UX (pU3MYecKHe M XUMHUYECKHE CBOMCTBa, MOJlyueHHWE W MpuMeHeHue. 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, OJTWUJICH, AalleTWJIEH, STaHOJ, TJMIEpPUH, YKCycHas Kuciora). llpupoaHsie
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, yrieBoJaXx — W HMX pOJIM B KU3HU 4YelOoBeKa. MarepuajlbHOE €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
KpeMHHEBO# kuciaote. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B MPOMBINUICHHOCTH. BaskHeimme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

M3y4yeHue o0pas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI, IPOBEJCHHE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
HCII0JIb30BAHME BHUICOMATEPHUATIOB), O3HAKOMIIEHHE C O0O0pasliaMH XJIOpUIOB (TaJIOreHHJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAYECTBEHHON peakInHu 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, pacrno3HaBaHWE U H3YYCHHE CBOWCTB aMMHUaka, IpPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUATIOB), M3ydYe€HHE MOJeNell KpUCTAIIMUECKUX PeIETOK aimasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJICKHCIIOTO rasa, MpOBEJEHHE KAaueCTBEHHBIX PEaKlUi 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 XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAll HaANpsHKEHUH MeTauioB. DU3MYECKHEe W XHUMUYECKHE
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.

[[lerounble MeTasUIbL: TIOJI0KEHUE B [leproinueckoi CUCTEME XUMUYECKUX AJIEMEHTOB [l.
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.

[IlenoyHO3eMeENbHBIE METAUIBI MAarHUid M KaubUWi: MoJoxkeHue B llepuoamdeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHJI, TUAPOKCU, coyin). JKECTKOCTH BO/BI M CIOCOOBI €€ yCTPaHEHHUS.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoamdeckoid cucrteMe xumuyeckux isnemeHtoB . .
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.

Xumuueckuil 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
BHJICOMATEPUAJIOB), HCCIIEIOBAaHUE CBOMCTB XKECTKOW BOMBI, Ipollecca TOPEHHs XKelie3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne ¥ OMKCAHKE MPOIIECCOB OKPAIIUBAHMS IJIAMEHH HOHAMH HATpH,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHSA U OKpYKAaIIas cpena

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

XUMUYECKOe 3arpsi3HEHHE OKPYKarolel cpepbl (MpeaenabHas TOMyCTHMas KOHIICHTpaIUs
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBSI3€M MPU U3YUYEHHHM XUMHH B 9 Kiacce OCYILECTBISIETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dusmuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUJ, HN30TOIHI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
TUIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHUE BEIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpPUCTAJUIMYECKass pEHIETKA, CIUIAaBbl, (PU3MUYECKUE BEIHMYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

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

l'eorpadus: armocdepa, ruzpocdepa, MuHepanabl, TOPHbIE MOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPAMMbl OCHOBHOTO 00IIero o0pa3oBaHHs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOIIO3HAHMS, CAMOPA3BUTHS M COIMATM3ALIH 00yYarOIINXCSL.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOU MH(MOpPMAIIUEH O MEPeOBBIX TOCTHKECHUSIX H OTKPBITHIX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  TOJIE3HOW,
y4eOHOMCCIIEIOBATEIICKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, 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 TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  MPEACTABICHHS O  BEIIECTBE M  XUMHUYECKOH  peakiuy,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsSI MPUPOJIBI, B3AUMOCBS3SX YEJIOBEKa C MPHPOIHON CPEIOH, O POIIH
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMAIIMOHHON M YUTATEIBCKON KYJIbTYphI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCIENOBATEILCKON NIESITENbHOCTH, K OCO3HAHHOMY BBIOODPY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KW3HH, OCO3HAHHE IOCICICTBUH M HENPUITHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



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

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHHUI0 MPOodEeCcCHil U Tpyaa pa3IndHOTO poJia, yBaAKEHUE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
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:

9KOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KHU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs paBUiI O€30MacHOTO MOBEACHUS MpU paboTe ¢ BeleCTBaMH,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIeM U MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MmerampeaMETHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYMMBbIE UIS (POPMHUpPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaMeTOB GOPMUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBUS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBSA3b C JIPYTUMH MOHATUSAMU), UCTIOJIB30BaTh MOHATUS Ui 00BSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBbEKTaMU W3YyYeHUsl, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHAYKTUBHbBIC, JeTyKTHBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTABICHUS — XUMUYECKUIN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KayecTBE OCHOBBI Ui (OPMHUPOBAHHS THUIOTE3bl IO IPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

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 MPOAETaHHOM 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 TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PA3IMYHbIE METOJIBI M 3aIPOCHI TPH TIOUCKE U 0TOOpe MHPOpMAIHH U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (QOpPMY TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATh B Ipoliecce ydeOHOW M HMCCIIeNOBATEIbCKOM
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OpPMYIHPOBaTH CBOU NPEIIOKEHUS OTHOCUTEIBHO BBITOJHEHHS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1adopaTOPHOrO ONBITA, JIAOOPATOPHOM pPAOOTHI MO MCCIEAOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIacoBaHMs MO3UIMil (0OCyxkaeHus, 0oOMEH MHEHHUSIMH, «MO3TOBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO ONPEENSITh 1eNId AeSATeNbHOCTH, MJIAaHUPOBAaTh, OCYIIECTBIIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aNrOpUTM NEHCTBUN MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHE MCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpeIaraeMble B YCIOBUU 3aJaHUI.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macT «XUMUs», BHUIBI JAEATEIFHOCTH MO TOJIYYEHHUIO HOBOTO 3HAHHSA, €ro

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas JOJsI XHMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peakIuii: peakiuy COSAMHEHUS, PEAKIIMK PA3JI0KEHUs, PEAKIIUU 3aMEIICHU I, PEaKIIUU
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi A0JIs BellecTBa (IIPOLIEHTHASI KOHIIEHTPAIIHs) B PACTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIUM;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajIeHTHasl U MIOHHAs) B HEOPTaHWYECKUX COETMHEHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, MOATBEp)KJas  ONWCAaHME MpUMEpaMU  MOJIEKYJISPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEeMAaTH3AINI0, KIAaCCU(UKAIIUIO, BBISBICHUE MPUYMHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeI0BaTh IpaBWJIaM IIOJb30BAaHUS XUMHUYECKOW MOCyI0ll ©  J1abopaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpPaHHIO Ta3000pa3HBIX BEIICCTB (BOJOPOJAa M KHCIOpPOJA), MPUTOTOBIICHHIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K xoniry obydyenust B 9 kjacce mpeIMETHBIC PEe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCJICHMS, XMMHUYECKas peaklus, XUMU4ecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pPEAKIIHUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, IMpeAeabHO JO0MyCcTHMAas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckas) B HEOPraHMYECKUX COCAMHEHUAX, 3apsij HOHA MO XUMHUYECKOU
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHKe: ONUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTh 0003HaueHHs, KOTOpble HUMEIOTCd B IEpPHOAMYECKOM Tabmuie, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJesIax MalbIX MEPUOJIOB U INIABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3 dexTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMUYECKUX IIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS DJIEKTPOJIUTHYECKOM AUCCOLMAIIMU KHUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
o0OpyJIOBaHHEM, a TaKKe IpaBHja OOpalIeHUs C BEMIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
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;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KonTtpoibHbie IIpakTH4eckue
n/n NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusg — BakHas 00J1acTh
1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 2 bubmmorexa TOK
' P https://m.edsoo.ru/7f41837c
JESITEILHOCTH YEJI0BEKA
bu6moreka [IOK
1.2 BemectBa €CKHeE pea 15 1
HICCTRA 1 XHMHIHCCIHE peakitu https://m.edsoo0.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosayx. Kucnopon. [Tonsarue 06 6 bubnuoreka [JOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
Boaopoa.Ilonstue o kucnorax u bu6mmoreka [IOK
2.2 8 1
COJIIX https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl. [Tonsitue 06 bu6mmoreka [IOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnen 3. Ilepuoguyecknii 3akoH u Ilepnoanyeckas cucrema xumudeckux djaeMenToB JI. . Mennesaeesa. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUHA

3.1

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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XUMUYeCKuX dneMeHToB 1. Y.
MenneneeBa. CtpoeHue atoma

XUMHYECKASA CBA3b.

32 | OwucmtensHo- 8 ftffsﬂ/lff:é{;f r(3/I§f41837c
BOCCTAHOBUTCJIbHBIC pCAKIINN
bubmnoreka [IOK
Hroro mo pasaery 15 https:// m.edSO(])_.[ ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa HOK
https://m.edso00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrtpouasnsie | [IpakTnueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHUE U yriyOiieHne 3HaHuN OCHOBHBIX 5 1 bubnuorexa [JOK
' paszesnoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mr1ast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' PyHbL. 24P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
24 aneMeHTOB |VA-rpynmbl. Yriaepoa u KpeMHUi 8 1 2 bubmmorexa [JOK
' DY PO XD https://m.eds00.ru/7f41a636
U UX COEIMHEHUS
Hroro no paszneny 25

Pa3gen 3. Merajliibl 1 UX COeTUHEHU S
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3.1 OO0mue croiicTBa METAIIIOB 4 bubamorexa LOK
https://m.edso0.ru/7f41a636

3.2 Baxueiimme MeTauibl U X COSTUHCHUS 16 Et?riﬂ;l ;T:cl;saog 8/5 412636

Wroro mo pazueny 20

Paznen 4. Xumus u okpyzamomias cpeaa

4.1 BeniecTBa u maTepualnsl B KHU3HU YEIOBEKA 3 bubmmorexa [TOK
https://m.edso0.ru/7f41a636

Wroro mo pazueny 3

PesepBHOE Bpems 3 Bubnuorexa LTOK
https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE 8 KJIACC

KoanyecTBo 4acos DJIeKTPOHHbIE
Ne Mara ungposbie
Tema ypoka Konrpoasnsbie | IIpakTnuyeckue
n/n Bcero H3ydeHusi | 00pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Posb XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METO1aX MO3HAHUSA B XUMUHU 1 bubmotera [JOK
https://m.edsoo.ru/ff0d227e
[Tpaktuueckast padota Ne 1 «IIpaBmia paboTh
3 B J1a0OpaToOpuu U MIPUEMBI OOpAIICHUS C 1 bubnmorexa [JOK
https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYTI0OBAHUEM)
Uuctele BemecTBa 1 cMecu. CriocoObl bubmuorexa [JOK
4 . 1
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuueckast pabota Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 Bubmmorexa [JOK
pumMep P https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
6 A 1
TOMBLH MOIICKYIIbL https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XUMHYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U ClI0KHBIC BEIECTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa HOK
YP v https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 bubnmuoreka [JOK

Xumnueckas popmyia. BareHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae
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XUMHWYCCKHUX JJICMCHTOB

11 OTtHocuTENbHAS AaTOMHAs Macca. bubnmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO AJIEMEHTA B bubmmoreka [{OK
COCIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo BemecTBa. Mosbs. MossipHast bubnuoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DOuU3NYECKUe U XUMUYECKHE SIBIICHUS. bubmmoreka [{OK
XHAMHU4YECKas peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHNS XUMUYECKHUX bubnuoreka [IOK
peakumit https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUSI MacChl BEIECTB. bubmuorexa [JOK
XHAMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koandecTBa, MacChl BEIIECTBA MO bubmuorexa [JOK
YpPaBHEHUSAM XUMHUYECKUX PEaKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanmsa XxuMudeckux peakimum
18 (coez[I/II;l::HI/I;I],l Pa3IoKEeHMS, SaI\I;eH_[eHI/ISI, bubmorera [IOK
https://m.edsoo.ru/ff0d3f34
oOmeHa)
19 M. B. JIOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. bubnuoreka [JOK
O0001IeHre U cucTeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTtponsnas padora Nel o teme «BermiectBa bubnunoreka [JOK
Y XUMHYECKHE PEaAKIIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CocTaB Bo3ayxa.
21 Knciz);oz[ — 9JIEMEHT U MPOCTOe Bemy;(CTBO. bubmmorexa [IOK
https://m.edsoo.ru/ff0d448e
O30H
du3nyecKrue 1 XMMHUYECKHE CBOMCTBA BuGmiorexa LIOK
22 | kuciopoza (peakluu OKUCIIEHUS, TOPEHHUE).

[TousTue 06 OKCHJax

https://m.edsoo.ru/ff0d4614
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Croco0bl MOJTy4eHUs KUCI0POoa B

23 J1a00PaTOPHH M MPOMBIIIJICHHOCTH Bubmmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TemtoBoit 3¢ (heKT XUMHUECKOHN peaKInH,
24 | MOHATHE O TCPMOXUMHUYCCKOM YPaBHCHUH brbmmorexa [OK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMUICCKHUX PEaAKIIHIX
o5 Tonnuso (HedTh, yroiab U MeTaH). 3arps3HeHne bubnuorexa [JOK
BO3]lyXa, CIIOCOOBI €ro MPeI0TBPALICHUS https://m.edsoo.ru/ff0d4c4a
[IpakTrueckas padorta Ne 3 o Teme
26 «[lonyuenue u coOMpaHKe KUCIOPOIa bubmorexa HOK
yi . P poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE er0 CBOMCTBY
97 Boaopon — sneMeHT u mpocToe BEMIECTBO. bu6moreka [IOK
Haxoxnenne B npupone https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKnue U XMMHUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 I1
OFUITHE O KHCIOTAx 1 coix https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
30 C 0 0
MOCOOBI MOJIyYEHHUS BOJAOPO/Ia B JIAOOPATOPUH httos://m. edsoo.ru/ff0d4ddo
[IpakTuueckas padota Ne 4 o Teme
31 «ITonyyenue u cobupaHue BOIOPOIa bubmorexa HOK
i . p AOPOAE, https://m.edsoo.ru/ff0d4f42
W3YUYEHHE €ro CBOWCTBY
N bubnuoreka [JOK
32 M i 00 .3 A
OIFIPHBI ODBEM TA30B. JAKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
Brruucnenus 00béMa, KOJMYECTBA BEIIESCTBA
33 rasa o €ro U3BECTHOMY KOJIMYECTBY BEIIECTBA bubmmorexa [JOK
. y y Bett https://m.edsoo.ru/ff0d55a0
WM 00bEMY
34 | Boruucnenust 00bEMOB ra3oB 10 YpaBHEHHIO bubnuoreka [IOK
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peaKIuu Ha OCHOBE 3aKOHA 0OBbEMHBIX
OTHOIIEHUI ra30B

https://m.edsoo.ru/ff0d5708

35 DOuU3NYECKre U XMMUYECKHUE CBOMCTBA BO/IbI bubmorexa LHOK
a https://m.edsoo.ru/ff0d587a
bubmmoreka [{OK
36 C i. 11 0
octaB ocHoBaHui. [loHsTHE 00 MHAMKATOPAX httos://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HachiliieHHBIE U
37 Heljllacm epHHme paCTBO bl MaICHCOBaﬂ oIt bubmorexa HOK
B p PBL a https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE
[IpakTiueckas padora Ne 5 o Teme
38 «I[IpuroToBIeHHE PACTBOPOB C OMPEACIEHHOM bubmorexa OK
P N N P p Pt https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA
39 KonTponsnas padora Ne2 no teme «Kucnopo. bubnuoreka [IOK
Boaopon. Bona» https://m.edsoo.ru/ff0d6342
OKcuapl: cocTaB, KiaccuuKausi, bubmuorexa [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune n XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCH(UKAIIHS, bubnmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, Knaccudpukanms, bu6mmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHre U XUMHYECKHE CBOHCTBA KHCIIOT bubmmorexa [JOK
oy https://m.edsoo.ru/ff0dfee2
46 Counu (cpenHue): HOMEHKIATypa, CocoObl bubnuoreka [IOK
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MOJIYYCHHA, XUMHUYCCKUC CBOMCTBaA

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

[Tpaktudeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4 110 TCMCE

bubmmoreka [{OK

47
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIIMHEHUI)
48 ['enernueckas cBsI3b MEXKy KJacCaMHu bubnuorexa [JOK
HEOPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O0001Ienre U cucTeEMaTH3alAs 3HAHUI
m 1 https://m.edso0.ru/00ad9cb?2
50 KonTtponbras padota Ne3 o reme "OcHOBHBIE bubmuorexa [JOK
KJIACChl HEOPraHMYECKUX COECTUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie TOTBITKY KIacCUpUKAITIT
51 XUMHYECKUX dJIeMeHTOB. IloHsATHE 0 rpymmax bubmmorexa [OK
) pyn https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
bu6mmoreka [IOK
52 cHUcTeMa XHMUYecKuX 3jaeMeHToB []. U.
https://m.edsoo.ru/00ada52c
Meuneneena
53 Ilepuoasl, rpyIIIbL, TOATPYIIIIBI Eubmaorexa HOK
p » TPYHTIRL, Py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIJIEP. bubnmuoreka [JOK
H3oTtomsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI0YEK aTOMOB
. bubnuoreka [JOK
55 aneMmeHTOB [lepuoanueckon cucremsl /1. H.
https://m.edsoo.ru/00ada6bc
Menneneesa
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTA 110
56 ero mojoxxeHuto B [lepuoanueckoii cucrteme J, bubmnorexa [IOK
p ' https://m.edsoo.ru/00adag824
H. MenneneeBa
57 | 3nauyenue Ilepuonuyeckoro 3akoHa Juist bubnuoreka [IOK



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada824

pa3BuTus Hayku U npaktuku. [. Y. Mennenees
— Y4€HbII, NEAAror U IPAKIaHH

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

DNEKTPOOTPULIATEIIBHOCTh ATOMOB

bubmmoreka [{OK

58 gf::;:jg;;g:gqoeimw Beepoceniicias L https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 HomHast xmureckas cossb L https:// m.edsocl)_.[ ru/00adac34
60 | KoBaneHTHas MmoJyisipHast XAMUYECKas CBSI3b 1 bubmorexa LOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJssipHas XUMUYECKas CBSI3b 1 Bubnuorexa LTOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TereHb oKHCICHHS L https:// m.edso;I ru/00adae28
63 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITUH 1 Bubmmorexa [JOK
https://m.edsoo.ru/00adb076
bubnuoreka [IOK
64 OxucauTenu U BOCCTAaHOBUTEIHU 1 httos://m.e dsogru 100adb076
65 Kontponbhas padota Ne4 o reme «CtpoeHue 1 bubnuoreka [JOK
aToMa. XMMHUYECKasi CBS3b» https://m.edso0.ru/00adb486
66 PesepBubIit ypok. O6001EeHNEe 1 1 bubnuoreka [JOK
CcHUCTeMaTH3alusl 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuoreka [IOK
cucTeMaTHU3alys 3SHaHUH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoasnsbie | IIpakTnuyeckue
n/n Bcero u3yuyeHusi | oopasoBarejibHbIe
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepronueckas
bubmmoreka [{OK
1 cUcTeMa XUMUYECKuX 35ieMeHToB JI. 1. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBHIX TPEX 1 bubmorexa TOK
p P https://m.edsoo.ru/00adb6b6
MEepUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunel XuMH4yeCcKkoil CBS3U U THUIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme
5 «IToBTOpEHUE U yriyONeHNe 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
6 Knaccudukanus XuMuueckux peakiui 1mo 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN PEaKIIHH.
bubnuoreka [JOK
7 [ToHsiTHE O TOMOTEHHBIX U T€TEPOTEHHBIX 1
https://m.edsoo.ru/00adbe9a
peaxusax
[TonaTHE O XUMUYECKOM PaBHOBECHH.
3 @akTopbl, BIUSAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHUUYECKOHN PEaKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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9 OKHUCIUTETEHO-BOCCTAaHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 2NEKTPONUTHYECKON TUCCOLUALUH. bubnuorexa [JOK
CunbHbI€ U ci1a0ble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Wounrsle ypaBHeHUs peakiui bubmmorexa [TOK

M peaxi https://m.edsoo.ru/00add448
XUMHYecKre CBOMCTBA KUCIOT U OCHOBAHUI
12 B CBETE IIPEACTaBICHUI 00 bubnmorexa LHOK
P . https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKON JUCCOHAIIITT
XUMHYecKHe CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHNI 00 DIEKTPOIUTHUECKOM bubmmorexa [IOK
p p https://m.edso0.ru/00add8b2
IHACCOLMAIN
bu6moreka [IOK
14 ITo eo 0JIM3€E COJICH
FUTHE O THIPOH e https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O00011IeHNE U CHCTEMATH3a 3HAHUH
HICHHE 1 CHCTEMATHSARIT SHAfHH https://m.edsoo.ru/00addd12

16 [Tpaktuueckas padota Ne 1. «Pemenne bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 no teme

17 «DIEKTPOIIUTUYUECKAS JUCCOLIHALIUS bubmorexa LOK

P A HHARIL https://m.edsoo.ru/00addecO
XHWMHYECKHE PEAKIIUU B PACTBOPAX»

18 OO1as XxapakTepuCTUKa raJIoreHOB. bubnunoreka [JOK
XUMHUYECKHE CBOMCTBA HA MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CoasHas KUCIOTA,

19 XI/IMII:I)‘ICCITI/I: cf;[oﬁCTBa MOJIy4YeHHUE bubmorexa LOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
20 IIpaktuyeckas padora Ne 2 o Teme bubnuoreka [IOK

«HOJ’Iy‘ICHHC COJISIHOM KHCJIOTBI, U3YYCHHC eé

https://m.edsoo.ru/00ade348
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CBOWCTB»

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

bubmmoreka [{OK

21 €aKIIMii, €CIIM OJIUH U3 PEareHTOB JaH B
peakt a p A https://m.edsoo.ru/00ade488
n30bITKE
29 OO0mas xapaktepucTuka neMeHToB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AoTpornHBIe MOTU(UKAIIANA CEPHIL.
23 Haxomr;eHHe CepbI I/I(beé coe HHeII){Hﬁ B brmmorexa [OK
P jl https://m.edsoo.ru/00ade64a
pHUpoJie. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBonopo, cTpoeHue, pu3ndeckue u bubmuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3HIECKUE bubmuorexa [JOK
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKHE peaklnu, JIeXkKallle B OCHOBE
26 MPOMBIIIJICHHOTO CTI0C00a MOTydeHUs bubmuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel Cpeibl COEAUHEHUSIMHU CEPhI
97 Beruncnenune maccoBoii 10U BBIXO/1a bubmuorexka [JOK
MPOJYyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepucTuKa 31eMeHTOB VA-
28 rpynmsl. A30T, paclipOCTpaHEHHUE B MPUPOJIC bubmmorexa [JOK
PYTUTRL. » pactpocip . PHPOAE, https://m.edsoo.ru/00adeea6
¢buznueckue U XuMUYeCcKre CBOWCTBA
29 AMMHMaK, ero pu3ndecKkue 1 XUMUYCCKUE bubnunoreka [JOK
CBOMCTBA, MTOJIyY€HHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[Tpaktuyeckas padora Ne 3 o Teme
30 «ITonyyenue amMmmuaka, u3y4yeHue ero bubmmorexa [JOK
. i > 1YH https://m.edso0.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ pusndeckue u bu6mmoreka [JOK



https://m.edsoo.ru/00ade488
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XUMHYECKHUE CBOUCTBA

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

Hcnonp30Banne HUTPATOB U COJIEH aMMOHUS
B KauecTBE MUHEPAIbHBIX Y100pEHUH.

bubmmoreka [{OK

32
XHMHUYECKOE 3arpsA3HEHUE OKPYXKaIoIen https://m.edsoo.ru/00adf518
CpeIbl COSTMHCHUSIMHU a30Ta
dochop. Oxcun dpochopa (V) u pochopuas
33 KHCIIOTA, (GU3MYECKHE U XUMHUECKHUE brbmmorexa [OK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTYYCHHE
Hcnonb3oBanue pocdaTtoB B KauecTBe
34 MUHEPAILHBIX YI0OpeHUi. 3arpsi3HeHune bubmmorexa [TOK
PEILTBIX yAODP AP https://m.eds00.ru/00adfc20
MPUPOAHOM cpenbl hocaTamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJE, bubmuorexa [JOK
(buznyeckrue U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoja, ux pusmdeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHICCKHUE bubmuorexa [JOK
poOJIeMBI, CBSI3aHHBIEC C OKCHUJIOM YyIIepoja https://m.edsoo.ru/00adfebe
(V)
bu6mmoreka [JOK
37 b% &
POTIBHAZ KHCIOTa 1 ee ColH https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme
" bubmuoreka [JOK
38 [TonyueHue yriaekucaoro rasa.
\ https://m.edsoo.ru/00ae027e
KauectBeHHas peakiusa Ha KapOOHAT-HOH
39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnunoreka [JOK
BEILIECTBAaX KAK O COEUHEHUAX yriiepoaa https://m.edsoo.ru/00ae054e
bu6mmoreka [JOK
40 KpemHuuii u ero coennHeHus
P A https://m.edsoo.ru/00ae080a
41 IIpaktuyeckas pabora Ne 5. Pemenue bubnuoreka [IOK

SKCIICPUMCHTAJIbHBIX 3aJia4 IO TCME

https://m.edsoo.ru/00ae0bf2
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«Baxxueime HeMeTaJUIBI U UX COSIUHEHUS))

KonTtponsHas padota Ne3 mo treme

bubmuoreka [JOK

42 «BaxxHeune HeMeTauIbl M UX COSTUHEHUS https://m.edso0.ru/00ae0el8
OO0mmas XxapakTepUCTUKA XUMUYIESCKIX

43 3JIEMEHTOB — METAJIOB. MeTajinueckas bubnuorexa [JOK
CBSA3b U METAJUIMYECKAs! KPUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
peméTka. Pu3nuecKre CBONCTBA METAJIOB
XuMHYECKHEe CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUUYECKUN Psiji HAllPsDKEHU N brbmmorexa [OK

https://m.edso0.ru/00ae1156
METaJIJIOB
OO6mmme cnocoObI MOTYISHHS METAIIOB.

45 CrutaBsl. BerunciieHus o ypaBHeHUSAM bubnuoreka [IOK
XUMUYECKUX PEAKIUH, €CIIN OJIUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

46 [TonsaTHEe 0 KOPPO3UH METAIIIIOB Bubnmorexa [JOK

https://m.edso0.ru/00ae1278
bu6mmoreka [IOK

41 Wenowrie MeTai Ll https://m.edsoo.ru/00ael4b2

48 OKcuIbl ¥ THAPOKCUIBI HATPUS U KAITUS bubmorexa HOK

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

49 Illenoyno3eMeNnbHbIC METAIIBI — KAJIbIUN 1 bubnmuoreka [JOK
MarHuu https://m.edsoo.ru/00ael5e8

. bubnuoreka [JOK
50 Baxueime coequHEHNS KaJIbLIUs
https://m.edsoo.ru/00ael5e8
51 O06o0meHre 1 cucTeMaTru3aus 3HaHUK
n N bubnmuoreka [JOK
52 JXéctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHUs httos://m.eds0o.ru/00ae1886
53 IIpaktuyeckas padora Ne 6 o Teme bubnuoreka [IOK
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"YKécTkoCTb BOJIBI U METO/IBI €€ yCTpaHeHus"

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

. bubnmoreka [JOK
>4 ATIOMHHHH https://m.edsocla_.[ ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
5 Keneso https:// m.edSO(])_.[ ru/00aeld86
57 Oxcunpl, Tuapokcuasl u cosn xkenesa (1) u bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0o0IIeHre U CHCTeMaTH3alns 3HaHUH
[IpakTueckas pabora Ne 7. Pemenue
59 IKCIEPUMEHTATBHBIX 3a/1a4 TI0 TEME bubnmorexa [JOK
«BaxkHeimme MeTaIsl U UX COeTMHEHNS» https.//m.edsoo. n/(0aesded
Borurcnenus o ypaBHEHUSIM XUMHUYECKUX
€aKIui, eclii OJJMH U3 PeareHTOB JaH B
60 fl36blL"HKe’HnH cozI:epmHTILpHMecn. " Bubmmorexa [JOK
BrlunciieHns MacCcoBOM J0JM BBIXO/1Q hitps://m.eds00.0/00ael 750
MIPOJIyKTa PEaKuu
61 O00011eHre U cucTeMaTU3alus 3HAHUI
62 KontponbHas padota Ned4 o teme
«BaxxHeilime MeTauIbl U UX COSIUHEHUSD
63 BemiecTBa 1 maTepualnbl B TOBCEAHEBHOM bu6mmoreka [JOK
YKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYXKarolen bubnunoreka [JOK
cpeabl https://m.edso0.ru/00ae4270
65 Ponp XMMHUM B peIIeHUH SKOJIOTHUECKUX bubnuoreka [IOK
npobaem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK



https://m.edsoo.ru/00ae1ae8
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cUCTeEMAaTU3alus 3HaHUN

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

67 PezepBHblii ypok. O000ICHNE U 1 bubmuorexa [IOK
cUCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHE U 1 bubnuorexa [JOK
cUCTEeMaTH3alMs 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68
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