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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMHUK Ha YPOBHE OCHOBHOTO o00IIero oOpa3oBaHMs
COCTAaBJICHA HA OCHOBE TpeOOBaHUN K PE3yJbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBarenbHON IPOrpaMMBI OCHOBHOTI'O o0mero o0Opa3oBaHus,
npencrasieHHbix B ®I'OC OO0, a takxke Ha ocHOBe (enepalibHON paboyeit
IpOrpamMMbl BOCHUTAHUS M C Y4YETOM KOHIICNIIMM TMpPENnojaBaHusi y4yeOHOTro
npenmera «XuMHs» B 00pa3oBaTelIbHbIX  oOpraHuzanusx Poccuiickoit
denepanum.

[Iporpamma nmo xumuu Aa€T MPECTABICHUE O LENSIX, OOIIe cTpareruu
oOy4eHMs, BOCIIHTAHHMS M Pa3BUTHS OOYy4YaIOIIMXCA CPEACTBAMHU Y4YEOHOTrO
MpeAMeTa,  YCTAaHABIMBAECT  00S3aTebHOE  NPEIMETHOE  COJEpIKaHUE,
npeAycMaTpUBaeT pacIpeleieHue €ro mo KiaccaM U CTPYKTypHpPOBAaHHUE IO
pazzienaM M TeMaM MpPOrpaMMbl MO XHWMHH, OINPEIETSECT KOJIUYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEA0BATEIbHOCTh HM3YYEHUS XUMHUH C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBs3€H, JIOTUKHM Y4eOHOro TMpollecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommuxcsi, OMpeleseT BO3MOXKXHOCTUA MpeaMeTa IS
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEILHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUsl, a TakKe TPeOOBaHUIMA
K pe3yipTaTaM OOydYeHHs XMMHUU Ha YPOBHE IeJied M3ydeHUs NpeaMera H
OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEILHON JESITEIIBHOCTH OOYYaromierocs Mo
OCBOEHUIO yUE€OHOTO CO/IepKAHMSL.

3HaHUWE XUMHUM CIIYKUT OCHOBOM Jyisi (hOPMHUPOBAHUSI MUPOBO33PECHUS
oOy4Jaromerocs, ero NpeaCTaBleHud 0 MaTEPUAIIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTPAIOT (POpMUpPYEMBIE XUMUEH TPEACTaBICHUS O B3aHUMOMPEBPAIICHUIX
SHEPTUU U 00 DBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TJIOOATBHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHUS UEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOI M KOJIOTHUECKOM 0€30MaCHOCTH, MPOOJIeM 3IpaBOOXPAaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peanu3alMi  BO3MOXKHOCTEH Ui CaMOpa3BUTUS U
dbopMupoBaHUsS KYJbTYpbl JHUYHOCTH, €€ oOmed u (PYyHKIMOHAIBHOU
IrPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNUE MBIIUICHUS U TBOPUYECKHUX CITOCOOHOCTEH
0oOy4JaroIuxcsi, HABBIKOB WX CAMOCTOSTENBHOW y4eOHON eATeTbHOCTH,



AKCIEPUMEHTAIIbHBIX M HCCIEOBATEIbCKUX YMEHHI, HEOOXOIUMBIX KakK B
MTOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHATBHOU AEATEILHOCTH;

3HAKOMUT CO CNEHM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI
LEJOCTHOTO B3MIsiAa HA E€IWHCTBO MPUPOJABI W  YEJIOBEKA, SBISAETCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH
oOyyJarommxcs;

croco6cTByeT (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
Hay4YHbIM 3HAHUAM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJaJ B
AKOJIOTHYECKOE 00pa3zoBaHuEe 00yHYarOIIUXCS.

JlanHbie HarpaBiieHUs B 00YYEeHUH XUMHHU 00EeCTIeunBaIOTCs Crienu(puKoit
collepKaHUsi y4eOHOro TmpeaMeTa, KOTOPbIA SBISETCS TMEeAarornuecku
aJanTHUPOBAHHBIM OTpaKEHHEM 0a30BOM HAYKH XMMHUU Ha ONPE/IETIEHHOM dTare
€€ pa3BUTHAL.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00IIero oO0pa3oBaHHsI OPUEHTUPOBAH
Ha OCBOCHHME OOYYalOIIUMHCS CHUCTEMbI MEPBOHAYAIBHBIX MOHATUN XUMUH,
OCHOB HEOPTraHUYECKON XWMHHU M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHATHMA
OPTraHUYECKON XUMHH.

CtpykTypa cofepkaHus MpOrpaMMbl 10 XUMHUHU c(HhOPMHUPOBAHA HA OCHOBE
CUCTEMHOI0 Mojxojaa K €€ uzyuenuro. Coaep:kaHue CKIAIbIBACTCA U3 CUCTEMBI
NOHATUA O XMMHUYECKOM JJIEMEHTE M BEIIECTBE W CHCTEMbI MOHATHI O
XxuMuueckol peakuuu. OO 3THM CUCTEMBbl CTPYKTYPHO OPraHW30BaHBI IO
MPUHLKIY TOCAEA0BATEILHOIO Pa3BUTUSI 3HAHMM HAa OCHOBE TEOPETHUUECKUX
MPEACTABICHUI PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuomnyeckoro 3axkona [[. M. MenmeneeBa kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpPEACTaBJICHUN 00 DSIEKTPOJUTUYECKOM AMCCOLMALMUA BELIECTB B
pacTBOpax.

TeopeTudeckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE AMITMPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS IOCJIECIOBATEIHHO OT
OIHOTO ypPOBHS K JPYrOMYy, BBINOJHAS (PYHKIUU OOBICHEHHS W
MIPOTHO3UPOBAHUSA CBOWMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MOTYUYEHHS U3YYaeMbIX BEUIECTB.

OcBoeHue mporpaMmMbl 1O XHMHHU CHOCOOCTBYET (HOPMHPOBAHUIO
NPEACTABICHUAS] O XUMHUYECKOM COCTAaBISIONIEH HAYYHOM KapTUHbI MHpa B



JIOTHKE €€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOT'O OTHONIECHUS K HAYYHOMY 3HAHUIO
Y METOJiaM IMO3HaHUA B Hayke. M3yueHrne XMMUu IpOUCXOUT C MPUBIICUEHUEM
3HAHUM M3 paHee HM3YYECHHBIX YYEOHBIX MpeAMeToB: «OKpyXKaloluid MUp»,
«buonorus. 5—7 knacce» U «PU3nKaA. 7 KIacc.

[Ipy wu3yyeHUHM XUMUHU TPOUCXOIUT (POpMUpOBaHUE 3HAHUI OCHOB
XUMUYECKOM  HAyKM Kak o00JIacTU  COBPEMEHHOIO  €CTeCTBO3HAHWUS,
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa W KaK OJHOTO U3 KOMIIOHEHTOB
MHPOBOW KYJBTYpHI. 3ajada y4eOHOTO TpeaMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUN — BaXKHEUIMX (haKTOB, MOHATHMI, 3aKOHOB U
TEOPETUYECKHUX TOJIOKEHUHN, JOCTYIMHBIX OOOOIICHUIT MHPOBO33PEHUYECKOTO
XapakTepa, si3bIka HayKHu, B MPUOOIICHUU K HAYYHBIM METOJaM MO3HAHUS MPHU
U3YYCHUH BEIIECTB M XUMHUYECKUX peakiuii, B (GOpPMHUPOBAHUU U PA3BUTHH
MO3HABATENILHBIX YMEHUW WU UX TPUMEHEHUU B Y4eOHO-TIO3HABATEIHHOU W
y4eOHO-UCCIIEI0OBATEIbCKONM JEATEIbHOCTH, OCBOCHUM IMpaBW 0€30MacHOro
oOpallleHHsI C BEIECTBAMU B MOBCEIHEBHOM KU3HMU.

[Ipy w3ydeHHMM XUMHH Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
BXHOE 3HAYCHUE MTPUOOPEIIN TaKue e, KaK:

— (GOpMHpOBaHUE WHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HAampaBJCHHOCTh OOYYEHUS] Ha CHUCTEMAaTH4YeCKOe MPUOOIIEHUE
oOy4Jaronmxcst K CaMOCTOSITEIbHOM MO3HABATENIbHOM JIESITENbHOCTH, HAYYHBIM
METOJIaM MO3HaHUsI, (OPMUPYIOIIUM MOTUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUH;

—  of0ecrieyeHWEe  YCJIOBHM,  CIOCOOCTBYIOIIUX  MPUOOPETCHUIO
OoOyJaroOIMMUCs  OMbITa  pa3HOOOpa3HOW  NEATENbHOCTH, TO3HAHUS W
CaMOITO3HAHUS, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETECHIINI), WUMEIOIINX
YHUBEPCAJIBHOE 3HAYEHUE JIJIS1 Pa3IMYHBIX BUIOB ACATEIbHOCTH;

— ¢opmupoBanue o00ImEeH (QPYHKIMOHATBHOW W €CTECTBEHHO-HAyUYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHHUM OOBSCHSATH U OLICHUBATH SIBJICHUS
OKPY’KaroIIEero MUpa, UCTOJIb3ysl 3HAHUS U OIBIT, MOJIYyYCHHbIC MPU U3YyUYECHUH
XUMUH, TPUMEHATh WX TPH PEIICHUH TPOoOJeM B TOBCEAHEBHOM >XU3HH U
TPYAOBOM JEATENBHOCTH;

— (dopmupoBaHre y O0Oy4YaIOIMMUXCA TyMAaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS IEHHOCTH XWMHYECKUX 3HAHUW IS BBIPAOOTKH DKOJIOTHYECKHU



1[e1eCO00pa3HOro TMOBEJACHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B HEISIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOWIEW PUPOIHOMN CPENBL;

— pa3BUTHE MOTHBALMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOCHHMS OOLIEYETIOBEUECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tmpoduiss M  HalpaBlIE€HHOCTU
JaJIbHENIIET0 O0yUYeHUS.

OOmiee 4McnO 4YacoB, OTBEACHHBIX [UJISI M3yYEHHUS XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctapisieT 136 gacos: B 8 kiacce — 68 4acoB
(2 yaca B Hezento), B 9 kacce — 68 yacoB (2 yaca B HEJEINIO).



COILEPKXAHUE OBYYEHUAA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE IOHATHUS

[Ipenmer xumuu. Poiib XMMHM B JKM3HM 4YE€IOBEKa. XUMHS B CUCTEME
Hayk. Tenma wu BemecTBa. @DU3NUECKHE CBOWCTBA BELIECTB. ATrperaTHoe
cocTtosiHue BemiecTB. [loHATHE O MeToax IMO3HAaHUSA B XUMHH. YUCThIE
BenecTBa U cMecu. CriocoObl pa3iesieHust CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas (popmysna. BajneHTHOCTh aTOMOB XUMUUYECKUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHasi Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBast JoJIsi XUMUYECKOT0 AJIEMEHTA
B COC/IMHCHHH.

KomnuectBo BemectBa. Monb. MomsipHass macca. BzauMocBs3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX €AUHUII BEHIeCTBAa. Pacyérel 1o
dbopmysiaM XUMHUYECKUX COETUHEHUM.

duznyeckue M XUMHUYECKHUE SBICHMUS. XHUMHYECKas peakiuss u ee
MpU3HAKU. 3aKOH COXPaHEHUs MacChl BeENIECTB. XUMHUYECKHE YpaBHEHMS.
Knaccudukanus xuMuyeckux peakiui (COeIUHEHUS, Pa3IOKECHHS, 3aMEeIICHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0H, MpaBHiaMi padOTHI B J1abopaTopuu
u npuémamu oOpamieHus ¢ J1abOpaTOpHBIM OOOPYIOBAaHUEM, H3Yy4YEHUE U
onvcaHue (U3NYECKUX CBOWCTB 0Opa3llOB HEOPTraHWYECKUX BEIIECTB,
HaOmoeHue pusnyeckux (TIaBieHUe BOCKa, TasHUE JIbJa, pacTUpPaHUE caxapa
B CTYIKE, KUIIEHWE U KOHAEHCAlMs BOAbl) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAaHUE MEJAHOW MPOBOJIOKH, B3aMMOJECHCTBUE MeJIa C KHCJIOTOM)
SBJICHUM, HAOJMIOJICHUE ¥ OMNHCAaHUE TPU3HAKOB MPOTEKAHUS XWMHUUYECKHUX
peakuii (pa3yioKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (II) npu HarpeBaHuu, B3auMoJeCTBHE
xesesa ¢ pactBopoM coiu meau (I1), uzyuenne cnocoO0OB pas3iesieHus: CMECei: ¢
NOMOIIbI0 ~ MarHuTa,  (QUWIbTPOBAHWE,  BbIMApPUBAHUE,  JUCTUIUISIIMS,
xpomatorpadus, TpPOBEICHHE OYHWCTKM MOBApEHHON coiu, HAOIIOACHHE U
ONKMCAHUE PE3YyJIbTaTOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIET0 3aKOH
COXpaHEHUs MacChl, CO3/1aHUE MOJEIJIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).



Ba:xHeiue npeacTaBUTeIM HEOPrAaHUYECKHX BELECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — anemMeHT u mpocrtoe
BemiecTBO. HaxokzeHue kuciopoga B MpUpoje, PU3NYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoaa. CrnocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpMM W MPOMBINUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — auioTpornHas MoAUGHUKAIIIS KACIOPOaa.

TemnoBoit 3pPexT XUMUYECKON peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- M 3HIOTEPMHUYECKUE peakUuH. TOIUIMBO: yroib U METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJICHHE MApHUKOBOT0 3P eKTa, pa3pylieHHe 030HOBOT'O CIIOS.

Bonopon — snmeMeHT M mpocTtoe BemiecTBO. HaxokaeHue Boxopona B
npupojie, (U3NYECKUEe W XUMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOObI
noJsryaeHust. Kuciaotsl u comnm.

Mousipablit 00BEM razoB. Pacu€Tbl 10 XUMUYECKUM YPaBHEHUSIM.

Odusnueckne CBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpEI.
HacellieHHbIE M HEHACBIIEHHBIE PACTBOPHI. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass nonsg BemiecTBa B pacTBOpPE. XHMMHUYECKHME CBOWCTBA BOJIBL.
OcHoBanus. Ponb pacTBOpOB B MPHUPOAE W B XKU3HU 4enoBeka. Kpyrosopor
BOJBI B IPUPOJIE. 3arpsi3HEHUE NMPUPOIHBIX BOJA. OXpaHa M OYHCTKA IPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHeHuit. Oxcuanl. Knaccudukanms
OKCHUJIOB: coJieoOpa3ytomiue (OCHOBHBIC, KHUCIOTHBIE, aM{OTEpHBbIE) U
HecosieoOpazyromue. Homenknatypa okcuaoB. DuU3MyYecKHue W XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanusa. Knaccudukanuss OCHOBaHMIA: IIENOYM M HEPACTBOPHUMBIE
ocHoBaHus. HomeHkmarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHUE CBOMCTBA
ocHoBaHuM. [lomydyeHne OCHOBaHUM.

Kucnoter. Knaccudpukanus kucnor. Homenknatypa kucinor. Ousnueckue
U XUMHUYECKHE CcBOMcTBA KUCIOT. Psag aktmBHocTH MeTtauioB H. H. bekerona.
[Tomy4yeHnue Kucor.

Comu. Howmenknatypa comneid. Pu3MUYECKME€ W XUMHUYECKHE CBOMCTBA
conei. [lonyuenue comen.

I'eneTnueckas cBs3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COAEpKaHUsA KHUCIOpOAa B  BO3AYXe,
MOJIyYeHUE, COOMpaHHE, PACIO3HABAHME M H3YyYEHUE CBOMCTB KHCIIOPOJA,
HAOJIOICHHE  B3aUMOJCHCTBUSL  BELIECTB C  KHUCJIOPOJOM M YCIIOBHS



BO3HMKHOBEHHS M TMIpEKpallleHuss TopeHus (moxkapa), O3HAKOMJIEHHUE C
oOpa3naMi OKCHJIOB U OINHUCAaHHE WX CBOWCTB, IOJy4eHHUE, COOUpaHue,
pacno3HaBaHWE€ M M3Yy4YEHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJACHCTBUE
Bogopoa ¢ okcuaoM meau (1) (Bo3MOkKHO HCTIOIB30BaHKE BUEOMATEPUATIOB),
HaO/oIeHHe O00pa3lloB BEIIECTB KOJUYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTEW pPAcTBOPEHHS BEHIECTB C PA3IMYHONM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MAaCcCOBOW JIOJIEWM PAaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBHE BOJBI C METaulaMu (HATPUEM U KaJbLIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB), HUCCIEAOBAHHE O0Opa3IoB
HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHUS
OKpacKd HWHIMKATOPOB B pPACTBOpPAaX KUCIOT M  IIEJIOYEH, HU3YYCHHE
B3aumozeiicteust okcuna mMeau (II) ¢ pactBopom cepHOW KHUCIOTBHI, KUCIOT C
MeTaJNIaMH, PEAKIUil HEUTpaIN3aliH, TOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITCCHEHHE OJHOTO MeTajula JpPyTMM M3 pacTBOpa COJH, PEIICHHE
DKCIEPUMEHTAIBHBIX 3a/ad N0 TeMe «BakHeWIne KIacChl HEOPTaHUYECKUX
COEAMHEHUID.

Hepuonuyeckuint 3axkoH u Ilepuoamuyeckasi cucreMa XUMHYECKHX
jemeHToB JI. . MenneneeBa. CTtpoeHue aromMoB. XUMH4YeCKasi CBS3b.
OKHCIUTEJBHO-BOCCTAHOBUTEIbHBIC PEAKIIUT

[lepBble MOMBITKUA KJIACCU(UKALNUKA XUMHUYECKHUX 3JIeMeHTOB. [loHsATHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE W IIEJIOYHO3EMEIbHbIE METaJUIbI,
raJIOr€Hbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT am(pOTEpHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnonnueckuit 3akoH. [lepuoanueckas cucremMa XUMHYECKUX DIIEMEHTOB
H. W. Menneneea. KopoTkomepuomHas u JIMHHONEPUOAHAS (OPMBI
[lepnomnueckort cucrembl xumuueckux diemeHToB [l WM. Mengeneena.
[Tepuoasl u rpynnbl. PU3HMYECKUN CMBICH NOPSAKOBOIO HOMEPA, HOMEPOB
NIEPUOJA U TPYNIBI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI0UYEK aTOMOB TEpBhIX 20 XUMUUECKUX DJIEMEHTOB
[Tepnomnueckon cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMUAYECKOTO
AJIEMEHTA I10 €ro noJjiokeHuro B Ilepuognyeckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HM3MEHEHHUs PaJnyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METaJUIMYE€CKUX U HEMETAJUIMYECKUX CBOMCTB MO IPynIaM U NEPUOIAM.



3nauenue llepuogmyeckoro 3akoHa U Ilepuonnueckoid  CUCTEMBI
XMMHUYECKUX 3JIEMEHTOB JUUIA Pa3BUTHUS Hayku U npaktuku. [. Y. Mennenees —
YUYEHBIN U TPaXKIaHVH.

Xumuueckasi cBs3b. KoBaneHTHast (mojispHas M HEMOJISIpHAsA) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX AJ1EMEHTOB. IOHHAs CBA3b.

Crenenp okuciaeHus. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
ITponecchbl okuciieHnst 1 BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3yueHHE O0pa3lioB BEIIECTB METAJJIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUIPOKCHUAA LIMHKA C PacTBOPaMU KHUCJIOT U IIEJIOYEH, IIPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHI  OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKLIUN
(ropenue, peakiiu pas3iokKeHUs, COSTUHEHNUS).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MeXnpeaMEeTHBIX CBA3€H NPU M3YYEHUM XUMHH B 8 Kiacce
OCYILIECTBIISIETCA Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUWA, TaK W TOHATUH, SBJSIOMIMXCS CUCTEMHBIMH JJISI OTAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmume ecTecTBEHHO-HAyYHbIE TIOHSATHS: HAy4dHbIM (akT, THUIOTE3a,
TEOpUsl, 3aKOH, aHajdu3, CHUHTE3, KilacCu(uKaus, TEePUOAUIHOCTD,
HaAO0JII0ICHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETIh, SIBJICHUE.

®dusuKa: Marepusi, aroMm, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIU],
W30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUYECKUN 3apsjl, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBa, Ta3, (PU3MYECKUE BEJIUYWHBI,
€MHUIBI U3MEPEHHUS, KOCMOC, TIIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOIHI,
MIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKasl peaKkuus

ITepuonnyeckuit 3akoH. Ilepronnueckas cucreMa XUMHUYECKUX JIEMEHTOB
. . MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTHU B U3BMEHEHUU CBOWCTB
XUMUYECKUX DBJIEMEHTOB TNEPBBIX TPEX NEPUOAOB, KaJIMsl, KAJIbLUS H UX
COCMHEHUN B COOTBETCTBHUH C TMOJIOXKEHHEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.



CrpoeHue BellecTBa: BUIbI XUMHUUYECKON CBSI3U. THIBI KPUCTAIMUECKUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH
Y BHUJIa XUMHYECKOM CBA3U.

Knaccudukanus v  HOMEHKJIATypa  HEOPraHMYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Ppa3IUYHBIM KJaccam
HEOPraHWUYECKUX COEANHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMAYECKHX peaknuid MO Pa3IuvHbIM MpU3HAKaM (110
YUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIIOBOMY (D QeEKTy,
[0 W3MEHCHUIO CTEINEHEW OKHUCICHUS XHMWUYECKHX  DJIEMEHTOB, IO
0o0paTUMOCTH, TO YYacTHIO KaTalau3aropa). ODK30- U OSHIOTEPMUUYECKHE
pEaKUKH, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOW peakiuu. [loHsTre 00 0OpaTUMBIX U
HEOOpaTUMBIX ~ XUMUYECKMX peakuusx. [loHsiTHE O TOMOTEHHBIX W
reTepOreHHbIX peakuusx. llonarue o karanuze. [loHATHE O XHUMHYECKOM
paBHOBecuU. DaKTOPHI, BIMSAIONIME HA CKOPOCTh XMMHYECKOW peakiuu |
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIPHBIE  PEAKIMM, JJIEKTPOHHBIM  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakiuu. (CocTaBieHUE  ypaBHEHHM
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIMKA C HCHOJIb30BAaHUEM METOAA
AJICKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTUYECKOM  JUCCOILMALIMHU. DIIEKTPOIUTEL U
HEAJIEKTpoauThl. KaThoHbl, aHMOHBI. MeEXaHu3M JUCCOLMALIMM BEUIECTB C
pa3IMYHBIMHU BUIAMU XUMUYECKON CBsA3U. CreneHb auccouuanuu. CUIbHBIE U
c1a0bIe 3JIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeEHa. YCIOBHS TPOTEKAHHWS PEAKIUHA HOHHOTO
oOMeHa, TIOJIHBIE W COKpalI¢HHbICE HOHHBIE YpaBHEHUs peakiuii. CBoWCTBa
KHCJIOT, OCHOBAaHUW W COJIeH B CBETE MPEICTABICHUNA 00 AJIEKTPOIUTUUECKOMN
nucconmannu. KauecTBeHHbIE peakiiny Ha MOHBIL. [[OHSATHE O THAPOIU3E CONEeH.

Xumuyeckuii IKChepumeHnm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAIIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJVIOB U HEMeTauioB (rpadura W ajiMaza), CIOKHBIX BEIECTB
(xsiopuaa HaTpUs), MCCIEAOBAaHUME 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM
peaknmuu  OT  BO3JCUCTBUS  PA3NUYHBIX  (DAKTOPOB,  HCCIICIOBAHUE
3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, IpoLEcca AUCCOLUUALMUA KHUCIOT,
Iea04e v coJield (BO3MOXKHO UCIOJIL30BAHUE BHIE0 MATEPHUAIIOB), MPOBEICHHUE
OMbBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEAKIUHA MOHHOTO OOMEeHa



(oOpazoBanue ocanka, BBIACICHHE Tra3a, oOpa30BaHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKUCIHMTEIbHO-BOCCTAHOBUTENIBHBIX —PEAKIUN
(ropenue, peakiuu pa3ioKeHus, COEJIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C TMOMOIIBI0O KAYECTBEHHBIX PEAKIMi Ha HOHBI,
pelIeHne SKCIePUMEHTAIbHBIX 3a/1a4.

Hemeranbl 1 ux coeiuHeHUs

OOmrast xapakTepucTHKa TaloreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucineHus. CTpoeHue U PU3NYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOreHOB. XMMHUYECKHE CBOMCTBA Ha TMpUMEpe XJjopa
(B3auMozielicTBUE C MeTaJUlaMH, HEMEeTallJlaMH, Iejdo4amH). XJIOPOBOAOPO/I.
ConsHas KucaoTa, XUMUYECKUE CBOWCTBA, ITOJIyYeHUE, IpUMEHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpraHM3M 4YeJIoBeKa. BakHeWume XJI0opuabl U UX
HAXO0XKICHUE B IPUPOJIE.

O6mas  xapakrtepuctuka aneMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEHN OKUCIeHus. CTpoeHue u pu3nuecKue
CBOMCTBa TNPOCTHIX BEIIECTB — KHUCIOpPOJAa H  Cepbl. AJUIOTPOIHbBIE
MoAU(PUKALIMKI KACTOPOAa U cepbl. XUMUYECKHUE CBOMCTBA cepbl. CepoBOAOPOI,
CTpoeHHe, (u3NUecKue U XuUMHUYeckue cBoMcTBa. OKCHABI Cephl  Kak
NpEICTaBUTENIN KHUCIOTHBIX OKCHAOB. CepHas KHUCIIOTa, (QU3NYECKUE U
XUMHUYECKHE CBOWcTBa (00IIME Kak MpEeACTaBUTENs Kiacca KHUCIOT U
cnenupuyeckre). XuMUYECKUE PEaKIUH, JIeKAIIUEe B OCHOBE MPOMBILIIEHHOTO
cnoco0a moiy4yeHus: cepHoil kucioThl. IIpumenenne cepHoit kuciaotel. Conu
CEpHOM KHUCIJIOThI, KAUeCTBEHHAs! peakuus Ha cynbdaT-uoH. HaxoxneHue cepsl
1 €€ COCMHEHUU B MpUpPOJe. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl
COEIMHEHUSIMU Cepbl (KUCIIOTHBIE JOXIH, 3arpsI3HEHHE BO3AyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mrast xapakTepucTuka 31eMeHTOB VA-rpymimbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTEMEHU OKHUCICHHsS. A30T, pacnpoCcTpaHEHUE B
npupojie, Gpu3ndecKkre U XMMU4YecKue cBoiicTBa. KpyroBopot azora B mpupoe.
AMMHaK, ero pu3nyeckne U XUMHYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Comn amMMoHMS, UX (U3MYECKHE W XUMHUYECKHE CBOWMCTBA, NpPUMEHEHHE.
KauecTBeHHas peakuusi Ha HOHbI aMMOHUS. A30THasl KUCJIOTA, €€ MOJIy4YEHUE,
¢usznyeckue M XUMHUYECKHE CBOMCTBa (OOIIME Kak MpEeACTaBUTENsS Kiacca
KUCIIOT U crneuuduueckue). Vcnonap3oBaHME HUTPATOB U COJEH aMMOHUS B
KaueCcTBE MHUHEPAJIbHBIX yJ00peHHil. XUMHUUECKOe 3arps3HEHHUE OKpYKaroIlen
Cpelibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE TOXKAM, 3arpsI3HEHUE BO3yXa, MOYBBI



u BogoémoB). docdop, amnorpornHbie Mogudukauu Gochopa, dpuzndeckue u
xumudeckne cBoictBa. Oxcun docdhopa (V) u  docdhopHas KuCIOTa,
du3nueckre 1 XMMHUYECKUE CBOMCTBA, nosydyeHue. Mcnonb3oanue docdaros B
KaueCcTBE MUHEPAIbHBIX yIO0OPEHUH.

O6mas  xapaktepuctuka oaneMeHToB [VA-rpynmel.  OcoOGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpPHbIC CTENEHU OKHUCICHUS. YTIEPOJ, ajNIOTPOITHbIE
MoauUKAIMK, PacHpOCTpaHEHUE B MpUpose, (U3HUECKHE U XHUMHUYCCKUE
cBoricTBa. Ancopbuus. Kpyrosopot yriepona B npupojse. Okcuasl yriepoaa,
uX (U3NUECKHE W XHMHYECKHE CBOWCTBA, JEHCTBHE HA JKWBBIC OpPTaHU3MBI,
MOJIYYCHHE U MPUMEHEHHE. DKOJIOTHUECKHE MPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rio0ambHOTO MOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YronpHas kuciora u e€ coiaM, UX (UIMUECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YyeHHWE M MpuMeHeHue. KauecTBeHHas peakiys Ha KapOoHaT-
noHbl. Mcmonp3oBanne kapOOHATOB B OBITY, MEAUITMHE, TTPOMBIIIUICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHBIE TIOHATHS OO0 OpPraHUYECKHMX BEIIECTBAX Kak o
COCIUHEHMIX yriepoaa (MeTaH, dTaH, dTWJICH, alleTUJICH, dTaHOJ, TIUIEPUH,
yKCyCcHasi KucioTa). [lpupopHble HCTOYHHKK  YIIIEBOJOPOAOB  (YroJb,
PUPOAHBIN ra3, HeTh), TPOIYKTHI UX TepepadoTKu (OEH3MH), UX POJb B OBITY
U TPOMBINIIEHHOCTH. [loHATHE 0O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPAX,
Oenkax, yrieBojax — U UX POJIM B KM3HU YeJIOBEeKa. MaTepuaabHOE SAMHCTBO
OpTraHUYECKUX M HEOPTAHUUECKUX COCTMHCHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYYECHHE M
npuMmeHenue. CoenuHeHus: KpeMHUs B mnpupoje. OOmue npencraBieHus 00
okcujie kpeMuus (IV) u kxpemHueBoi kucnote. CHUIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTH. BaxHeimre cTponTeIbHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. IIpobiieMbr 6€301acHOTO HCIOIb30BaAHUS
CTPOUTEIHHBIX MAaTEPHAIOB B IIOBCETHCBHOW YKU3HH.

Xumuyeckuii IKChepumeHnm:

U3ydeHue O0Opas3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISIHOU
KHUCIIOTBI, TIPOBEJACHHE KAYECTBCHHBIX pEaKIUi Ha  XJIOPUA-HOHBI M|
HaOII0ZICHNE TPU3HAKOB UX MPOTEKAHMS, OMBITHI, OTpaXkaronue GU3nIecKue u
XUMUYECKNE CBOMCTBA TAJIOTEHOB M X COSAMHEHHH (BO3MOYKHO UCITOJI30BAHUE
BHJICOMATEPHAIIOB), O3HAKOMJICHHE C OOpasliaMu XJOPUIOB (TAJOTCHHIIOB),
O3HaKOMJIEHHE ¢ oOpa3namMu cepbl U €€ COEIUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), HaOIOeHHE TMpolecca OOyIJIMBaHUsS



caxapa IIOJ JECMCTBHEM KOHILICHTPUPOBAHHOM CEPHOM KHCIOTHI, W3y4YCHHE
XUMUYECKUX  CBOWCTB  pa30aBICHHOW CEPHOM  KHCIOTBHI, TPOBEICHUE
KaueCTBEHHOM peaklud Ha Ccynb(paT-uOH U HAOJIOJEHUE TpU3HaKa e¢
IPOTEKaHMs, 03HaKOMJIEHHUE C (PU3UUECKUMHU CBOMCTBaMU a30Ta, ¢pocdopa U ux
COCIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 00Opa3amu
a30THBIX U (POCPOPHBIX yIOOPEHUI, OIyYeHHEe, COOMpaHre, paclio3HaBaHUE U
M3y4YCHHE CBOMCTB aMMHAKA, IPOBEICHHUE KAaYECTBEHHBIX pEaKUUMid HAa HOH
aMMoHMA U (QocdaT-uOH W H3yYEeHHE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEbI0 (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), H3YUYEHHE MOJENEH KPUCTAIUIMUECKUX
pemi€rok anMmasa, rpadura, QyuiepeHa, O3HAKOMJIEHHE C IPOLECCOM
a7copOIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIJIEM U yCTPONUCTBOM
OPOTUBOrasa, IMOJy4YeHHE, COOMpaHue, PAclO3HABAHWE M HU3yYEHUE CBOMCTB
VIJEKHUCIIOro Ta3a, MPOBEJCHUE KAayeCTBEHHBIX pEakUuid Ha KapOOHAT U
CUJIMKAT-UOHBl W H3yYEHUE IIPU3HAKOB MX MPOTEKaHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHOW IPOMBIIIJIEHHOCTH, PELIICHHE JKCHEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxxHenime HeMeTauIbl U UX COEAUHEHUSD.

MeTtajuibl 4 MX COCAMHEHMS

OOmrast xapakTEepUCTHKAa XHUMHYECKUX OJJIEMEHTOB — METAUIOB Ha
OCHOBAHHHU UX INOJIOKEHHUS B llepnonnueckon cucteMe XMMUYECKUX DJIEMEHTOB
. . MenneneeBa u ctpoeHust atoMoB. CTpoeHre MeTauioB. Merauindeckas
CBSI3b M METAJUIMYECKAsh KPUCTAIUIMYECKAS PEMIETKA. DIEKTPOXUMUYECKUMN Psif
HalpsOKEHUM MeTaioB. PU3MYECKHE M XMUMUYECKHE CBOWCTBA METAJUIOB.
OO6mume crnocoObl mMmoiayyeHus MeTawioB. [IoHATHE O KOpPpPO3UMM METALIOB,
OCHOBHBIC CITOCOOBI 3amlUThl WX OT Kopposuu. CruiaBel (CTanb, YYTYH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U TPOMBIITUICHHOCTH.

[Ilemounble  MeTayuibl: MoOJIO)keHWE B lleproamueckor  cucteme
xumuueckux aiemeHToB JI. . MenaeneeBa, CTpOEHUE UX ATOMOB, HAXOXKICHUE
B mnpupoje. Puznyeckrue W XHMMHUYECKHE CBOMCTBA (Ha MpUMEpEe HATpUs U
kanus). OKcuabl W TUAPOKCHIABI HAaTpusi W Kanus. lIpuMeHeHue NIeNIoYHbIX
METAIJIOB U UX COCIMHCHUM.

[[lenouyHO3eMeENbHBIE METAJUIBI MAarHuid W KaJbLUW: IIOJIOKEHUE B
Ileppnoguueckonn cucreme xumuueckux osnemeHros JI. WM. Menneneesa,
CTPOEHHE HMX aTOMOB, HaxoxXkAcHue B mpuponae. OHU3NYECKUE U XUMHUYECKHE
CBOMCTBAa MarHus W Kaiblius. BakHeWIne COeIUHEHUS Kajablus (OKCH],
TUAPOKCU]I, coiin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHUS.



AmomuHni: nosiokeHne B llepuonnueckonm cucreMe  XMMHYECKHUX
anemeHTOoB JI. 1. MenneneeBa, CTpOCHME aTOMa, HAXOXKJCHUE B MPUPOJE.
duznyueckre M XUMHUYECKHE CBOMCTBA amtoMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUJIA aJTFOMUHUA.

Keneso: nonoxenue B [lepuognyeckon cucTeMe XUMUYECKUX AJIIEMEHTOB
. 1. MenneneeBa, CTpOCHUE aTOMa, HaXOXKIACHUE B npupojie. Pusndeckue u
XUMUYECKUE CBOMCTBaA xene3a. Okcuabl, ruipokcuabl u conu xeneza (1) u
xenesa (III), ux coctas, cBOMCTBA U MOTYUYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00pas3laMHd METaUIOB M CIUIABOB, MX (PU3NYECKUMHU
CBOMCTBaMM, U3Y4YEHUE PpE3yJbTAaTOB KOPPO3UH METAUIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KallbllUg U HATpHUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHWE BUCOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB JKECTKOM BOJIBI, ITPOIIECCA TOPEHUS KeJle3a B KUCIOPO/Ee
(BO3BMOXKHO HCIIOJB30BAaHUWE BHUACOMATEPHUATIOB), MPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMil HA MOHBI: MarHus, KaJabllUsl, AIFOMUHUS, [ITHKA, JKeie3a
(Il) m xeneza (III), memu (II), nHaOmogeHWE W OMUCAHUE TMPOIECCOB
OKpallMBaHUSl IUIAMEHUM HWOHAMHM HATpUs, Kaausg W KalblUs (BO3MOXKHO
UCIIOJIb30BAHUE BUJIEOMATEPHAIIOB), UCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS U TUAPOKCUIA LIMHKA, PEIICHUE IKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHelme MeTasibl U UX COEIUHECHUSD.

X¥MHUS M OKPY:KaOLIas cpeaa

BemecTBa 1 Marepuranbl B OBCEJHEBHOW JKM3HU 4elnoBeka. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMUYECKUX peakuuil B ObITy. [lepBas momoipb npu
XUMUYECKUX 0KOraxX M OTPABIICHUSIX.

XHUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIel cpebl (MpeefbHast JOMyCcTUMas
KOHIleHTpaiusi BemiectB, jganee — I[IJIK). Ponp xumuum B pelnieHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

U3ydeHue O0Opa3lloB  MaTepuanoB  (CTEKJIO, CIUIaBbl  METAJLJIOB,
MOJIMMEPHBIE MaTepUaJbl).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXnpeaMeTHbIX CBSI3€i MpU M3YYEHUU XUMUH B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATUH, SBIAIONIMXCS CUCTEMHBIMU JJISI OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'0 LIUKIIA.



OO01ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYUHBIN (haKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaIMU3, CHUHTE3, KiIaccu(UKalus, MEePUOTUIHOCTh, HAOII0ICHHE,
AKCIEPUMEHT, MOJCIMPOBAHUE, WU3MEPEHUE, MOJEINb, SBICHHE, MapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHAIIBI.

@dusnka: marepus, aToOM, 3JIEKTPOH, MPOTOH, HEHUTPOH, HMOH, HYKJIHI,
M30TOMBI, PaTUOAKTUBHOCTb, MOJIEKYJIA, HJIEKTPHUUECKUN 3apsii, MPOBOAHUKH,
MOJIyIPOBOJIHUKH, JTUAIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe  COCTOSIHME  BEIECTBa, ra3, pacTBOpP, PacTBOPUMOCTH,
KpUCTAJTIMYECKasi peméTka, CIUIaBbl, (U3UYECKHEe BETUYMUHBI, €IUHHIIBI
U3MEPEHMSI, KOCMUYECKOE MTPOCTPAHCTBO, MIaHETHhI, 3BE3/1b1, COHIIE.

buonorust: porocunres, npixanue, Ouocdepa, 3KOCUCTEMa, MUHEPATIbHBIE
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocepa, ruapocdepa, MHUHEpanbl, TOpPHbIE MOPOJIBI,
MOJIE3HbIE UCKOTIaeMbIe, TOTUTNBO, BOJHBIC PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOT' O OBIIET'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHSI MPOrpaMMbl OCHOBHOIO OOILEro
0o0pa3oBaHUs JOCTUTAIOTCA B XOJ¢ OOy4YeHHUS XMMHUU B €IMHCTBE Yy4eOHOU U
BOCIIUTATEILHOW  JIEATEIBHOCTA B  COOTBETCTBUM C  TPaJUIMOHHBIMU
POCCUMCKUMHU COIIMOKYJIBTYPHBIMU U JAYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU,
MPUHATHIMA B OOILECTBE MPaBWJIAMU U HOPMaMHU TOBEIEHUS U CIIOCOOCTBYIOT
MPOLIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS M COLIMATTM3ALIMHI O0yYarOIINXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOyYaroLIUXCs
PYKOBOJICTBOBaTbCS CUCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTALUM U
pacIIMpeHre OMbITa AESTEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprMoTH4YeCKOro BOCIMTAHUA:

IEHHOCTHOTO  OTHOUIEHHWA K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIUIO0, MOHMMAaHUs 3HAYEHUS XUMHYECKOU
HayK{ B KU3HH COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOMH
nHpopmared o0 TEepPeoBbIX JOCTHXKEHUSAX UM OTKPBITUSIX MHUPOBOH H
OTEYECTBEHHOW XHWMHWH, 3aUHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00
yCTPONCTBE MUpPa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEICTABICHUS O COIMMAIBHBIX HOPMAax W TpaBUIaX MEKIUYHOCTHBIX
OTHOLIEHUI B  KOJUIEKTUBE, KOMMYHHKAaTHUBHON  KOMIIETEHTHOCTH B
OOILECTBEHHO TMOJE3HOH, y4eOHOMCCIEI0BaTEIbCKOM, TBOPUYECKON U JIPYTrUX
BUJIAX JICSITEIBHOCTH, TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOM JI€ITEIbHOCTH
P BBITIOJTHEHUH YUE€OHBIX, TO3HABATEIbHBIX 33J1a4, BBIMOJHEHUH XUMUYECKUX
OKCIIEPUMEHTOB,  CO3JIaHUM  YYEOHBIX  TIPOEKTOB,  CTPEMJICHUS K
B3aMMONIOHMMAHWIO W  B3aMMOIIOMOIIM B  TIpollecce OTOM  yueOHOi
NEATEeIbHOCTH, TOTOBHOCTH OIICHUBAaTh CBOE MOBEICHUE U TOCTYNKUA CBOUX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIECTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 O3HAHUA:

MHUPOBO33PEHYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKHW U COCTABIIAIOIIME
OCHOBY J/Isl TOHMMAaHUS CYIIIHOCTH HAYYHOW KapTUHBI MUPa, PEICTABICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHSA MPUPOJBI, B3aUMOCBA3SIX YEJIOBEKA C
MPUPOJHON CPEION, O POJIM XMMHUH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHBBI, HAINlpaBJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU
N0 XUMHUH, HEOOXOoAuMble HJisi OOBSCHEHUs HaOII0IaeMbIX IPOILIECCOB H
SBJICHUM, MO3HABATENbHON, MH(POPMALMOHHON M YUTATEIbCKON KYJIbTYpbI, B
TOM YHCIIE HaBBIKOB CaMOCTOSTENIbHONM padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATypoOil, JIOCTYIHBIMHU  TEXHUYECKUMHU  CPEACTBAMHU
nH()OPMAITMOHHBIX TEXHOJIOTH;

MHTEpeC K OOYUYEHUIO W TO3HAHUIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTP K CaMO00pa30BaHUIO, IPOEKTHOM U  HCCIEN0BATEIbCKON
JESTEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTU U YPOBHS O0yUeHUS B
JlaJbHEHUIIIEM;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HaHWE LIEHHOCTU HU3HHU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKU Ha 30POBBI 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUI U
HETIPUSITUE BPEAHBIX NPUBBIYEK (YMOTPEOJCHUSI aJKOroJisg, HApPKOTUKOB,
KypeHHUs), HEOOXOAUMOCTH COOJIIOJIEHUS TpaBUi  OE30MAaCHOCTH  MpH
oOpaIieHn ¢ XMMAYECKUMH BEIIECTBAMU B OBITY M peabHOM KU3HU;

5) Tpy10BOIro BOCIUTAHUSA:

UHTEPEC K MPAKTUYECKOMY HM3Yy4EeHHIO NMpodeccuil U TpyAa pa3iIudHOro
poJia, YBaKEHUE K TPYY U pe3yJbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHHMS MPEJIMETHBIX 3HAHUW MO XWMHH, OCO3HAHHBIM BBIOOD
WHIUBUyaIbHOM  TPA€KTOPUU TMPOJOJDKEHHS O0pa3oBaHUA C  Yy4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U
MOTPEeOHOCTEH, YCHENTHOW MPOQPECCUOHATILHON JESITEIIbHOCTH UM Pa3BUTHS
HEOOXOJAMMBIX yYMEHUH, TOTOBHOCThH aJalTHPOBATHCS B MpodecCHOHATBHON
cpexne;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA :

AKOJIOTUYECKU I1€JeCO00pa3HOe OTHOIIEHHWE K MPHUPOAEC KaK HMCTOUHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIlIeCTBOBaHUS, TOHUMAHUE IEHHOCTHU 370POBOTO
u Oe3omacHoro odpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3nYeCKOMY U MCUXUUYECKOMY 370POBbIO, OCO3HAHNE LEHHOCTU COOJIOICHUS
npaBusl 0€30MacHOrO TOBEAEHUs MpU padboTe ¢ BEIIeCTBaMHU, a TaKXKe B
CUTYyalUsX, YyTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, TOJTyYaeMble MPU U3YYCHUU XUMUU, JJIS
pelieHusl 3aJay, CBSI3aHHBIX C OKpYXalolled MPUPOJHOM cpenou, s



MOBBIIICHUS] YPOBHS JKOJIOTHYECKOW KYJIBTYpPhI, OCO3HAHHUS TJI00aJbHOTO
XapaKkTepa HSKOJOTHMUYECKHX MpOOJIeM M IMyTeH WX PEIICHUS TOCPEICTBOM
METOJI0OB XMMHUH, FKOJOTUUECKOTO MBIIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM
B [103HABaTEJIbHOM, KOMMYHHUKATUBHOM U COIUAJIBHON MPAKTHUKE.

METANPEIAMETHBIE PE3YJIbTATHBI

B cocraBe MeranpenMETHBIX pPE3YyJIbTATOB BBIICISIOT 3HAYMMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHUST OOIICHAYYHBIC TOHSATHS (3aKOH, TEOpHs,
MPUHIUII, THUMOTe3a, (akT, CUCTEMa, MPOIECC, SKCIEPUMEHT U JPYroe.),
KOTOPBI€ HCIOJB3YIOTCA B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeaMeTax M
MO3BOJIAIOT HAa OCHOBE 3HAaHUM M3 JOTUX TPeAMETOB  (POpMHpOBATH
IpeACTaBlIeHUEe O IEJOCTHOM HaydyHOW KapTHHE MHUpa, W YHUBEPCAIbHBIC
ydeOHbIC JEUCTBUS (ITO3HABATENIbHBIC, KOMMYHHUKATHBHBIC, PETyJISATHBHBIC),
KOTOpBIE 00ecreunBalOT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
IJITAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM JeATeIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBrble Jjoruueckue 1eMcTBUA:

YMEHUS MCIIOIL30BaTh MPUEMBI JIOTHYCCKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUUYECKUX TOHATHH (BBIJACIATh UX XapaKTEPHBIC
IPU3HAKU, YCTAHABIMBATH B3aMOCBS3b C IPYTHUMU IMOHITHSMH ), HCTIOJIH30BATh
MOHATHS I OOBSICHEHUS OTACIBHBIX (PaKTOB U SIBIICHHM, BEIOMPATh OCHOBAHUS
U KPUTEPUHM I KJIACCU(UKAIMA XHMHYECKUX BEIIECTB W XUMHUYCCKUX
peaKIuii, yCTaHABIMBATh MPUIMHHO-CIEACTBEHHBIC CBSI3U MEXKIYy OOBEKTaMHU
W3Y4YCHUS, CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC, NCTyKTUBHBIC,
10 aHAJIOTHUH ), JIeJIaTh BHIBOJBI M 3aKIIOUCHUS,

yMEHUE TPUMEHSTh B MPOIECCe TMO3HAHUS TOHATHS (MPEAMETHBIC U
METaNpeIMETHBIE), CHUMBOJUYECKUE (3HAKOBBIE) MOJENIH, HCIHOJIb3yEMbBIE B
XUMHH, TPeoOpa3oBbIBaTh IMHPOKO IPUMEHSIEMBbIE B XHUMHH MOCIHHBIC
peACTaBICHUS] — XUMUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYecKas (hopMmyia
U ypaBHCHUE XUMHUYCCKON pEaKIMK — IPH PEIICHUH Y4eOHO-TTO3HABATCIIBHBIX
3amady, ¢ y4€TOM OTHUX  MOJCIBHBIX  TPEJICTABICHUNA  BBISBIATH U
XapaKTepu30BaTh  CYIIECTBEHHbIC TIPU3HAKM M3Y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHYECKUX  PEaKIWW, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3M W MPOTHUBOPEUUS B
M3y4aeMbIX MPOIECCAX U SBJICHUSX.

ba3oBble ncciieaoBare/bCKHe TeiiCTBUS:



YMEHHUE HCIOJIb30BaTh MMOCTABJIEHHBIE BOIPOCH B KAY€CTBE MHCTPYMEHTA
MO3HAHMUS, a TaKXKe B KayeCTBE OCHOBBI i (POPMHUPOBAHHUS THUIOTE3BI IO
IIPOBEPKE MPABUIIBHOCTU BBICKA3BIBAEMBIX CYKJICHH;

OpUOOpETEHNE OMbITa MO IUIAHWPOBAHMIO, OPTaHU3ALMU U MPOBEICHUIO
YUYEHHYECKUX OKCIEPUMEHTOB, YMEHHE HaOM0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO NPOTHO3UPOBATh €T0 pe3ynbTar, GOpMyJINpOBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIEAOBAHMS, COCTABIAThH
OTY€T O MpoAeTaHHON padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BbIOMpATh, aHAJIM3UPOBATb U HMHTEPIPETUPOBATH HMHGOPMALIUIO
pa3aMuYHBIX BHUAOB M (OPM MPEACTABICHUS, IMOJIy4aeMyl0 M3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsL JMTEepaTypa XUMHUYECKOIO COJEep>KaHus,
CIpaBOYHbIE TMOcCOOus, pecypchl IHTepHeTa), KpPUTUYECKH OLIEHUBATh
MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(OPMAIIHIO;

YMEHUE NPUMEHTh Pa3InyHble METO/ABI U 3aPOCHI IPU MTOUCKE U 0TOOpE
MH(OpMAMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMUMBIX JJIsi BBINOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33]1a4 ONPEACIIEHHOIO TUIIA, TPUOOPETEHUE OTbITA
B 00JIaCTH HCIIOJIb30BaHUS HMH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHAE KYJbTYpOH AaKTUBHOI'O HCIIOJb30BAHUS PA3JIMYHBIX ITOWCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAalbHYIO (OpMYy MpeACTaBICHUS
MH(pOpMaMU W WUIIOCTPUPOBATH pELIAEMbIE 33JaYM HECIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu (popmamu rpaduku U 1X KOMOWHALUSIMU;

YMEHUE WCIONb30BaTh W aHAIM3UPOBATH B Mpouecce y4yeOHOH U
HCCIIEIOBATEIbCKON JEATEIIBHOCTH uH(pOopMaIuIo 0 BIIMSTHUU
IIPOMBILUIEHHOCTH, CEJIbCKOIO0 XO3SMCTBAa M TPAHCIOPTAa HA COCTOSTHUE
OKPYXarUEHl NPUPOTHONU CPENBI.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe AeHCTBHSA:

yMEHUsl 337aBaTh BOMPOCHI (B Xoj€ Auanora M (WiIM) AMCKYCCHM) TIO
CYLIECTBY 0OCyKnaeMoil TeMbl, (GOpMYJIUpOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEAJIOKEHHON 3a/1a4u;

YMEHUS MPEACTaBIATh TMOJY4YEHHbIE pe3yJbTaThl MO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeNarTh MPE3CHTALMIO
pE3yNbTAaTOB  BBIMOJIHEHUS XUMHUYECKOTO S3KCIepUMEHTa (J1abopaTOpHOro
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOICTB BELIECTB, Y4€OHOTO
IIPOEKTA);



YMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MMO3HABATEIIbBHOW W HMCCIICOBATEIBCKON  JEATEILHOCTH TIPU  PEUICHUHU
BO3ZHUKAIOIIUX MPOOJEM Ha OCHOBE yu€Ta OOLIMX MHTEPECOB U COTIACOBAHUS
no3unuii  (oOCyXJeHus, OOMEH MHEHHUSIMH, «MO3TOBbIE  IITYpPMbI»,
KOOpJIMHAIIMS COBMECTHBIX JCHCTBUH, OINpEIETICHHEe KPUTEPUEB IO OIECHKE
KaueCTBAa BBIIIOJIHEHHOW pabOThI U IpyTHe).

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS:

YMEHHE CaMOCTOSITEIIHHO OMPEACISITh eI JASSTEIHbHOCTH, TUIAHUPOBATH,
OCYIIIECTBIIATh, KOHTPOJMPOBATH U TIPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTD, BEIOUpaTh Hauboiee 3pheKTUBHBIE CIIOCOOBI pelIeHUsT YIECOHBIX
U TIO3HABATENIbHBIX 337]a4, CAMOCTOSITEILHO COCTaBIISATh WJIM KOPPEKTUPOBATH
PEAJIOKEHHBIA aJITOPUTM JICUCTBUIM TPU BBIMOJTHEHUHM 3aJaHUN C y4ETOM
MOJIYYECHHSI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OIICHWBATh COOTBETCTBHE IOJYYCHHOTO pe3yjIbTaTa 3asBICHHOU IIEJH, YMCHHE
WCIIOJIB30BaTh W aHAIM3UPOBATh KOHTEKCTHI, TMpejiaraéMble B YCIOBUHU
3alaHUI.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yJbTATOB IO OCBOCHHUIO OO0SA3aTEIHHOTO
coJiepKaHus, YCTAHOBJIEHHOTO JaHHOUM (denepaibHONW pabouelt MmporpaMmMon,
BBIJICJIIIOT: OCBOCHHBIC O0YUYaIOIIUMHUCS HAy4YHbIC 3HAHMS, YMEHHS U CIIOCOOBI
JNEUCTBUN, BHABI JCATEIBHOCTH TIO TIOJYyYEHUIO HOBOTO 3HAHHS, €T0
MHTEPIPETAINH, TPEOOPa30BAaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX U
HOBBIX CUTYyaIUsX.

K konmy oOydenums B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX TOHSTHIA: aTOM, MOJICKYJa,
XUMUYECKUN DJIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh
(omHOpOHAS M HEOTHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEIIBHASI aTOMHAs
¥ MOJISKYJISIpHAsI Macca, KOJMYECTBO BEIeCTBa, MOJIb, MOJISIPHAS Macca,
MaccoBas JIOJS XUMHUYECKOTO JJIEMEHTa B COCIWHEHWH, MOJISIPHBINA
00BEM, OKCHA, KHUCIOTa, OCHOBAHHE, COJb, AIEKTPOOTPHUIATEIHLHOCTD,
CTENEHb OKHCIICHUS, XUMUYECKAsl PEaKIns, KIacCHU(PUKAIMSI PEaKIU:
peaKkIMy COSAMHEHUS, PEaKIMU Pa3JIOKEHUsS, PEaKIMu 3aMereHus,
peaknmu OOMEHa, 5K30- WM DSHIOTEPMHUYECKHE PpEaKIMH, TEIUIOBOM
ahdexT peakmuu, SAPO aToOMa, DJIEKTPOHHBIM CJIOW aTOMa, aTOMHAs
opOuTanb, paguyc aToMa, XUMHUYECKasl CBSA3b, MOJISIpPHAS M HEMOJIApHas



KOBaJICHTHAsl CBsI3b, MOHHAsA CBSI3b, WMOH, KAaTHOH, AHWOH, PacTBOP,
MaccoBasi J10Jisl BeHIeCTBa (MPOIEHTHAs] KOHILIEHTPAIIUs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMUYECKHUX TMOHSATUU U
NPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEUIECTB U UX MPEBpaICHUM;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY Il COCTaBleHUs (Gopmyi
BEIIECTB U YPABHEHUN XUMHUECKUX PEAKIINA;

OTpeneNnsaTh  BaJEHTHOCTh  aTOMOB  3JIEMEHTOB B  OHMHApHBIX
COCIMHCHMSIX, CTCMCHb OKHUCJICHHWS  DJIEMEHTOB B  OMHApHBIX
COCMHEHUSX, TMPUHAIJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY Kiaccy
COCIMHEHUI 10 (QopMyliaM, BUJ XUMHUYECKOW CBSI3U (KOBAJICHTHAs U
MOHHAs) B HEOPTaHUUECKUX COCAMHEHUSX;

packpbiBaTh cmbicn Ilepuogumueckoro 3akona JI. M. MenneneeBa:
JEMOHCTPUPOBATh MOHWMAaHUE NEPUOJNYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX DJIEMEHTOB OT WX mojioxkeHus B [lepuoauyeckoii cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUsI, 3aKOHAa ABOTaJipo;

OMUCBHIBATh U XapakTepu3oBaTh Tabmuunyo (opmy Ilepuoanueckoit
CUCTEMbl XHUMHUYECKUX OJJIEMEHTOB: pa3iNyaThb MOHATUSA «IJIaBHAs
noarpynmna (A-rpynmna)» u «mnobouynas noarpynma (b-rpynma)», manbie
U OOJbIIKME TEePUOJIbI, COOTHOCUTh 0003HAUEHUS, KOTOPhIE UMEIOTCS B
tabnuue «llepuoanueckas cucrema xumudeckux osnemeHtoB JI. U.
MeHnneneeBay ¢ YKMCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij  siapa, oOIIee YHucIio
AJIEKTPOHOB U pacrpeieieHue UX MO0 JIEKTPOHHBIM CJIOSIM);
KJIacCU(PUIIMPOBATh ~ XUMHYECKHE  DJIEMEHTBI,  HEOPTaHUYECKHE
BEIIIECTBA, XUMUYECKHE peaKkuu (110 YUCTY U COCTaBY YyYaCTBYIOLIUX B
PEaKIMK BEIIECTB, 10 TETUIOBOMY 3P heKTy);

XapaKkTepru30BaTh (OMUCKHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJAcCOB,  TOATBEpXKAas  ONHUCAaHUE  MpUMepaMu
MOJICKYJISIPHBIX YPaBHEHUIH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIHA;
MPOTHO3UPOBATh  CBOMCTBA BEHIECTB B  3aBUCHUMOCTH  OT  HUX
KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX
MPEBPAILEHUN B Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JOJIO XHMHYECKOTO JJIEeMEHTa T0 ¢opMyIie



COCIMHEHHSI, MACCOBYIO JIOJIIO BELIECTBA B pPAcTBOpPE, IPOBOJUTH
Pacy€Thl IO YPABHEHUIO XUMHUECKON PEaKIINH;

e MPUMEHATH OCHOBHBIC OIEPALMH MBICIUTEIbHON JACSATEIBHOCTH —
aHalM3 M CHUHTE3, CpaBHEHHE, OO0O0OIleHHe, CHCTeMaTH3alHUIO,
KJ1acCU(UKAIMIO, BBISIBJICHUE MPUYUHHO-CIICJCTBEHHBIX CBSI3€d — A
U3YYEHHUSI CBOMCTB BEUIECTB M XHMHYECKHX PEAKIUH, €CTECTBEHHO-
HAayyHbIE  METOABbl  [O3HAHUS —  HaONMIOJIeHHWEe, HU3MEpeHHE,
MOJIETTUPOBAHUE, IKCIEPUMEHT (peanbHbIN U MBICIICHHBIN);

e CJIENOBATh NpPaBWIAM  IIOJb30BAHUS  XMMHUYECKOM TIOCYIOM U
1abopaTOpHbIM 00OpyZOBaHHEM, a TakXKe IMpaBWIaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMH TIO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TMOJYYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BENIECTB (BOJOpOAa M KHCJIOPOJa), MPUTOTOBIICHHUIO
pPacTBOPOB C ONPEAECIEHHON MAacCCOBOM JIOJEN PACTBOPEHHOTO BEIIECTRA,
IJAHUPOBAaTh W MPOBOAUTH  XUMHUYECKHE  HKCHEPUMEHTHI IO
pacno3HaBaHMIO PpPAaCTBOPOB INEJIOYEH M KHUCIOT C IOMOIIBIO
MHJUKATOPOB (JaKkMycC, (heHON(PTaNIeHH, METUIIOPAHXK U APYTHE).

K koniy oOydenus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUI:

e PpACKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHUNA: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTUOH, aHWOH, MPOCTOE BEUIECTBO,
CJIO)KHOE BEILECTBO, BAJIEHTHOCTh, AJEKTPOOTPUILIATEILHOCTh, CTENEHb
OKHCJICHMS, XUMHUYECKasi peakius, XUMHUYECKas CB3b, TEIJIOBOM
s dekT peakuuu, MOJb, MOJSPHBIM OOBEM, PACTBOP, JIEKTPOJIUTHI,
HE3JIEKTPOJUTHI, JIEKTPOJIUTHYECKAsT TUCCOLMALINS, PEAKIIMH HOHHOTO
oOMeHa, KaTaiuM3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIIMU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKUCJIUTENb, BOCCTAHOBUTENb, OKHUCJIEHHE U  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTepHOCTh, XUMHUYECKasl CBsI3b (KOBaJICHTHAsI, HOHHAS,
METaNInYecKasi), KPUCTANIMYECKasi pelIETKa, KOpPpO3Usl METAJIJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKON peaKIuu, MpeAeNbHO AOMyCTUMAs
koHuenTpauus [1JIK Bemecrsa;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHYECKUX TOHATUH U
MPUMEHSTh 3TU MOHATHUSI TIPU ONKMCAHUU BEILIECTB U UX NPEBPAICHUN;

e HCIOJH30BATh XWMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS (HOPMYI
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIMII;



ONpENENIATh BAJICHTHOCTh U CTENEHb OKHUCICHHUS XUMHUYECKUX
AJIEMEHTOB B COCIUMHEHUSX PA3IUYHOTO COCTaBa, MPUHAIJICKHOCTh
BEILIECTB K OMNpPEACIEHHOMY KJaccy COeAMHEHUH mo QopmyiiaMm, BHI
XUMUYECKON CBsi3M  (KOBaJIeHTHasi, MOHHAs, MeTajulMuecKasi) B
HEOPTraHUYECKUX COCAMHEHMSX, 3apsij MOHA M0 XUMHUYECKOW dopmyie,
XapakTep cpenbl B BOAHBIX PACTBOPAX HEOPTraHMYECKUX COCIUHEHUH,
TUMN KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbIcia llepmogmueckoro 3akona /[[. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 TMOHUMAHHME: ONUCHIBATH M XapaKTEPU30BaTh
Tabiunyto ¢hopmy [lepuonuyueckoi CUCTEMBI XUMUYECKHUX DJIEMEHTOB:
paznuyaTh TOHSTHS «IJIaBHas moarpymmna (A-rpynmna)» U «1moOodHas
noarpynmna (b-rpynma)», manbsie u OonblIME€ MNEPUOIbl, COOTHOCUTH
0003HauEHHUsA, KOTOpbIE HMEIOTCS B TMEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB  XHUMHYECKUX
AJIEMEHTOB (COCTaB M 3apsA]l sAjpa, oOIlee 4YUCIO HJICKTPOHOB U
pacrpeneneHde uX IO DJIEKTPOHHBIM CIIOSIM), OOBSICHSTH OOIue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U UX COCIUHEHUM B
npeAenax MajblX MEPUOJOB U TJIABHBIX MOATPYHI C YYETOM CTPOECHUS
UX aTOMOB;

KJacCu(UIIMPOBATh ~ XUMHUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKHE
BEIIIECTBA, XUMUYECKHUE peakIuu (10 YUCTY U COCTaBY YyUaCTBYIOUIUX B
peakIuy BEIIECTB, MO TEIIOBOMY 3 (eKTy, M0 U3MEHEHUIO CTeNeHen
OKHCJICHUS] XUMUYECKHUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME U ClieU(PUUESCKUE XUMUUYECKUE
CBOWCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOATBEPXKAasi ONUCAHHE
MpUMEpaMHu MOJEKYISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHM;

COCTaBJIATh yPAaBHEHUSI JJICKTPOJIUTHYECKONW JUCCOIMAIMUA KHUCIIOT,
LIEJI04YEe U COJIEM, TOJHBIE U COKpALEHHbIE YpaBHEHUs peEaKuu
MOHHOTO  OOMEHa, ypaBHEHMS  peaKlMi,  MOJTBEPKIAIOIIUX
CYIIIECTBOBAHUE T'E€HETUYECKOM CBSI3U MEXIY BEIIECTBAMHU Pa3IMUHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN
MOCPEJICTBOM COCTAaBJICHUS JIEKTPOHHOTO OalaHCa dTUX PeaKIThii;



MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHWSI,
BO3MOYKHOCTH TIPOTEKAHUS XUMUYECKHX MPEBPANICHUN B pPa3TMYHBIX
YCIIOBUSX;

BBIUKCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMEHTa 1o (opmyle
COCIMHEHMSI, MAacCOBYIO JIOJIIO BEIIECTBA B pPAcTBOpPE, MPOBOJUTH
pacy€ThI O YPAaBHCHUIO XUMHUECKOU PEaKIINH;

coOnrofaTh  MpaBWia  TOJIB30BAHUA ~ XUMHYECKOW  TOCYIOW U
71a00paTOpHBIM 00OpPYAOBAaHHMEM, a TaKXe IMpaBwia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUAMH TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TMOJYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (aMMHAaKa U YTICKUCIIOTO Tra3a);

OPOBOJUTH  PEaKIMH, MOATBEP)KIAIONIME KAayeCTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OINBITHBIM ITYyTEM XJIOPHI-, OpOMU/I-
, noaua-, kapooHat-, ¢ocdar-, cuImkKar-, cyiabdar-, THIAPOKCUI-UOHBI,
KaTHOHBI aMMOHUSI ¥ MOHBI M3YYCHHBIX METAJUIOB, IPUCYTCTBYIOIINAE B
BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTR;

NPUMEHSTh OCHOBHBIE ONEPAIMA MBICIUTEILHON JEATEIBHOCTH —
aHaJu3 W CHHTE3, CpaBHEHHE, O0O0O0OIICHHEe, CHUCTEMAaTHU3alIUIo,
BBISIBJICHUE MPUYUHHO-CIIEACTBEHHBIX CBSI3€M — /I U3YUYEHHsI CBOMCTB
BCIIECTB M XWMHUYCCKHX pEaKIMi, €CTCCTBEHHO-HAYYHBIC METOIbI
MMO3HAHUS — HAOJIIOJCHHE, M3MEpPEHUEe, MOJCIMPOBAHNE, dKCIICPHUMEHT
(peanbHBI 1 MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoanuyecTBO YacoB
N HaunmenoBanmue DJIeKTPOHHbIE
[
u/ pa3aesioB u (uudpossbie)
IIpakTHYecKHue

In Tem Bcero KonTposabHbie padoTsl P odpasoBaTebHble

NPOrpaMMblI padoTLI pecypcsl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE MIOHSATHS

XuMus —
BakHas 00J1acTh

1. €CTECTBO3HAHUA https://m.edsoo.ru/YNVJX

. 4 0 2

1 U IIPAKTUYECKOUN 660G
NeATEeILHOCTH
yeJIOBEeKa
BemecTBa u

1. R 14 1 https://m.edsoo.ru/ONNX

2 R1VFQ
peakiuu A

Uroro no pazaeny 18

Pasnen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/ONNXR1VF0

Bo3zayx.
Kucnopon. 5 ! https://m.edsoo.ru/DSBOR
IMoustre 00 TY30
OKcHAax
Bonopon.
Ilonsarue o https://m.edsoo.ru/5D61JZ
8 1
KHCJIOTaX U 6PS
COJISIX
Bona.
PacTtBOpbI. 6 1 1 https://m.edsoo.ru/M1315
ITousitre 00 KIBM
OCHOBaHHUIX
OcHOBHBIE
KJIaCCHI 16 1 1 https://m.edsoo.ru/0T5A5
HEOpraHu4YeCKHU MOWT
X COECIUHEHUN
Uroro mo pazaeny 32

Paspnen 3. llepnoanyeckuii 3akoH u [lepuoagnyeckasi cucrema xumnueckux 3jemMeHToB JI. M. MenneneeBa. CtpoeHue
aToMOB. XuUMHUYecKas CBA3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKuu



https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/0T5A5M0WT

[Tepuoauueckuit
3aKOH U
[lepuoanueckas
cHcTeMa
XUMHYECKHUX
31EMEHTOB /.
H. Menneneena.
Crpoenue
aToMma

https://m.edsoo.ru/TCBJB
VWEZ

XuMuueckas
CBSA3b.
OKHUCIMTENIBHO-
BOCCTaHOBHUTEJIb
HBIE peaKIuu

10

https://m.edsoo.ru/F6AOA
8DPF

Hroro no pazneny

https://m.edsoo.ru/LRYW
BJPES

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

68



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/LRYWBJPES

9 KVIACC

KoaudecTBO 9acoB

Ne HaumenoBanue
/ DJIeKTpOoHHbIe (LM (ppoBbIE)
" PAACIOB 1 TEM KourpojbHbie MpakTuyeckue o0pasoBaTe/IbHbIE PeCypChl
n NPOrpaMmblI Bcero
padoThI padoThI
Pa3nea 1. BemecTBo H XuMH4yecKHne peakiuuu
IToBTOpEHME M
nyOieHne 3HaHUM

1.1 YLy 5 1 https://m.edsoo.ru/EQETUT35Z

OCHOBHBIX pa3/ieoB
Kypca 8 Kiiacca

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKHUX PEaKIIHii

https://m.edsoo.ru/AFN4LWG7U



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U

:‘)J'IeKTp OJINTHYCCKaA

HCCOLIHAIUSL.
1.3 A tat 10 https://m.edsoo.ru/KODURS50VV
XHUMHUYECKUE PEAKIIUU B
pacTBopax
Wroro no pazaeny 19

Pa3gen 2. Hemeraaabl M UX COeIMHEHU A

OO61as xapakTepuCcTHKa

2.1 XUMHUYECKHX 3JIEMEHTOB 6 https://m.edsoo.ru/ZTN1F700I
VIIA-rpynnsl. ['anorenst
OO11ast xapakTepuCTHKa
XUMHUYECKHX 3JIEMEHTOB

2.2 5 https://m.edsoo.ru/P3DHMFB09

VIA-rpynmel. Cepa u eé
COCIMHCHUS



https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09

23

OO01as xapakTepuCTHKA
XUMHUYECKHX 3JICMEHTOB
VA-rpynmsl. A3or,
dbocdop u ux
COEIMHEHUS

https://m.edsoo.ru/VOXDOUX2S

24

OO61mas xapakTepucTHKa
XUMUYECKHX 3JIEMEHTOB
IVA-rpynnel. Yrnepoa u
KPEMHHI U UX
COCIMHEHUSA

https://m.edso0.ru/JPJ200VIX

Hroro no pazneny

28

Paznea 3. Mera/iibl M X COeaH

HEHUA

3.1

OO01ue cBoOKCTBA
METAJLIOB

https://m.edsoo.ru/GHV2L6NJ8

3.2

Baxneiime MeTajuibl 1
UX COEOUHEHUS

13

https://m.edsoo.ru/EFKQW9HZI



https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI

Uroro no pazneny

17

Paznen 4. Xumus u okpyxaong

asi cpea

BeH_IeCTBa H MaTCpHrabl

4.1 4 https://m.edsoo.ru/TENBWEF7Y
B )KU3HU Y€JI0BEKa
Hroro no pazneny 4
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo 4acoB
N DJIeKTPOHHbIE
[1]
n/ Tema ypoka KonTtpoan - Hara uugpossie
Bcero HEbIe paKTHiec H3ydeHHs 00pa3oBaTeJbH
n
padoTHI KHe padoThl ble pecypchl

IIpeamer xumuu. Ponb
XHMHH B JKU3HU
yenoBeka. Tena u
BemecTBa. MTO B!
MO3HAHHUSA B XUMUH

https://m.edsoo.ru/
L62DS2CZR

ITpakTnyeckas pabora
Ne 1 «ITpaBuna paGoTsl
B TabOpaToOpuu U
puéMbI 0OpalleHus ¢
1a00paTOpHBIM
000pyI0BaHUEM

https://m.edsoo.ru/
L5EW4353D

YucTele BELIECTBA U
cMmecu. CriocoObl
paszaenenus cMecen

https://m.edsoo.ru/
6TME21FW8



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/6TME21FW8

[IpakTrueckas pabora
Ne 2 «Pa3penenue
cMmecel (Ha mpumepe
OYHCTKHU TTOBApPEHHOU
COJIN)»

https://m.edsoo.ru/
K3LS5MCRY

ATOMBI U MOJIEKYJIBL.
XUMUYECKUE
anemeHTsl. IIpocTeie n
CJIOXKHBIE BEILlECTBA

https://m.edsoo.ru/
BLS04WTBS

3Haku (CUMBOJIBI)
XUMHUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/
AH3D4DNAX

3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB.
Xumuueckas popmya.

BaneHTHOCTh aTOMOB
XUMHUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/
DXJBSTJ95

OTHOCHTENBHAS
aToMHas Macca.
OTHOcHTEeNnbEHAS
MOJIEKYJIsIpHasl Macca

https://m.edsoo.ru/

1MOBJ3QZ5



https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/1MOBJ3QZ5

MaccoBas goist

https://m.edsoo.ru/

1 K
0 XHUMHUYECKOI'0 dJIEMEHTA IMC496FX6
B COCIUHEHUU
KonnuectBo BemecTna.
1 Mous. MosibHas https://m.edsoo.ru/
b MOIAP PIZPCIMDX
Macca
B3anmMocBsa3b
12 KOJIN4YeCTBa, MacChl U https://m.edsoo.ru/
YUCJIA CTPYKTYPHBIX GHVS580OMVE
eJIMHUL] BelllecTBa
dusunueckue u
XHUMHUYECKHE SIBIICHUS.
13 8 T — https://m.edsoo.ru/
p y 368UNLS5Y2
MPOTEKaHUSA
XUMHUYECKUX PEaKIui
3aK0oH COXpaHEHHUs
14 MAaccChI BEIIECTB. https://m.edsoo.ru/

XUMHUYECKHE
YpaBHEHUSA

YZMBS6ATH



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/YZM8S6ATH

Brruncnenuns
KOJIMYECTBa, MacChI

https://m.edsoo.ru/

15 BEIIIECTBA MO N6DVNIKOS
YpaBHEHUSIM N6DVNIKQS
XMMHYECKUX PEaKIUH
Knaccudpukanus
XUMHYECKUX PEaKIUi

16 (coenHenys, https://m.edsoo.ru/

M8DS4IHVM
pa3oKeHus,
3aMeIIeHHs, OOMeHa)
M. B. JlomoHOCOB —
YYEHBIN-3HIIUKIIOTICTUCT.
17 O06001IeHne 1 https://m.edsoo.ru/
cucTeMaTHu3alsl 3HaHuH LUY9U3EQE
o TeMe «BemiecTBa u
XUMHUYECKUE PEAKIINI
KonTponbnas padora
13 Nel mo Teme https://m.edsoo.ru/

«BemiecTBa u

XUMHYCCKUC PCAKIITUN

L480O7LAGB



https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/L48O7LAGB

19

AHasM3 KOHTPOJIbHOM
pa6oTel. Bo3oyx —
cMech ra3os. CocTas
Bo3ayxa. Kucinopomx —
3JIEMEHT M TIPOCTOE
BenrecTso. O30H

https://m.edsoo.ru/
PIWARH3AB

20

duznyeckue u
XAMUYECKHE CBOMCTBA
KHUCJIOpoJia (peakuu
OKHCJICHUSI, TOPEHUE).
Ilonsatue 06 okcugax

https://m.edsoo.ru/
ON62SNERU

21

Crnioco0bl nostyueHus
KHCJI0PO/a B
naboparopuu u
MIPOMBIIIJIEHHOCTH.
IIpumeHeHue
KHCIIOpOJia

https://m.edsoo.ru/
XONONRNI1P

22

TemnnoBoii a3 ekt
XMMHYECKON PEaKInu,
TTOHSITHE O
TEPMOXUMHUYIECKOM
ypaBHEHUH, YK30- U
SHJO0TEPMUUYECKHUX
peakuusx

https://m.edsoo.ru/
FBS1JRKMB



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/FBS1JRKMB

[IpakTrueckas pabora
Ne 3 o Teme

https://m.edsoo.ru/

23 «Tonyuenue n VIWB6AIRD
coOupaHue KUCIOpoa,
HW3YyYEHHUE ETO CBOMCTB)»
Bonopon — snemeHt u

24 IIPOCTOE BELLIECTBO. https://m.edsoo.ru/
Haxoxnenue B PNMKJZHKX
pupoJie
dusunueckue u

25 XAMUYECKHE CBOMCTBA https://m.edso0.ru/

USNY5SUUW2
BOJIOpO/IA.

26 Tloustue o kuciorax u https://m.edsoo.ru/
COJISIX S516UHX3R
CriocoObl mosryyeHust

27 BOJIOpOJA B https://m.edsoo.ru/
naboparopuu. WD392ACWB
[Ipumenenue Bogopoaa
[IpakTrueckas pabota

73 Ne 4 o Teme https://m.edsoo.ru/

«Ilonyuenue u
cobupaHue BOI0po/a,

0SZ28459R



https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/0SZ28459R

HU3YUYCHHUEC €TO CBOMCTBY

Monsipublit 00bEM

https://m.edsoo.ru/

29
ra3oB. 3aK0H ABOTaJIpo TMWNIVC43
Brruncienusa o0néma,
KOJIMYECTBA BEIIECTBA httoss//med /
PS://M.€dS00.1U,
30 rasa 1o ero u3BECTHOMY COTOIUCIP
KOJIMYECTBY BEIIECTBA
WIN 00bEMY
Brruncnenus 006M0B
ra3oB 0 YPaBHEHHUIO
P https://m.edsoo.ru/
31 peaKuru Ha OCHOBE SSIWAX33K
3aK0Ha 00BLEMHBIX
OTHOIIIEHUH T'a30B
dusnueckue u
. https://m.edsoo.ru/
32 XUMHYECKHE CBOMCTBA

BOJIBI

M3KSO10DQ



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/M3KSO1QDQ

33

CocraB OCHOBaHHUH.
TToustue 00
HMHJIUKATOpax

https://m.edsoo.ru/
MXGOY304M

34

Boga xak
pacTBOPHUTED.
Hacrimennsie n
HEHACHIIIIEHHBIE
pactBOpbl. MaccoBas
JIOJIS BEIECTBA B
pactBope

https://m.edsoo.ru/

9TQSAXABY

35

[IpakTrueckas pabora
Ne 5 1o Teme
«IIpuroroBnenue
pacTBOPOB C
ONpeNCIEHHON
MacCOBOM J0JIeH
PacTBOPEHHOTO
BEIIIECTBaY

https://m.edsoo.ru/
7AOGFZK4R



https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/7AOGFZK4R

36

O06o061ieHuE U
CHCTEMAaTH3alHs 3HAaHUI
o remam: «Bo3ayx.
Kucnopon. ITonsitue 06
okcuaax», «Bomopo.
ITonsatue o KMCIOTAX U

cossix», «Boma. PacTBopsl.

ITonsatue 06 OCHOBAHUSIX

https://m.edsoo.ru/
IXB2W6IVL

37

Kontponbnas padora No 2
o TeMaM: «Bo3ayx.
Kucnopon. [Tousitue 06
okcuaax», «Bogopo.
[TonsiTue 0 KucIOTaX U

coisix», «Boma. PacTBOpHL.

TToustie 00 OCHOBAHUIX)

https://m.edsoo.ru/
MKHXPOFH4

38

AHa/IM3 KOHTPOJIbHOM
pa6oTbl. OKCHJIBI:
COCTaB,
KIaccuuKanus,
HOMEHKJIaTypa

https://m.edsoo.ru/
WXUKPAUOA

39

l'[onyquI/Ie OKCH/J OB

https://m.edsoo.ru/
JM7935DRY

40

dusuyeckue cBoiicTBa
KHCJIOTHBIX, OCHOBHBIX
OKCHUJI0B

https://m.edsoo.ru/
STESIINAY



https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/5TFSJJNAY

OcHoBaHUs: COCTaB,

https://m.edsoo.ru/

41 Kinaccuukanus, STAZOYWS2
HOMEHKJIaTypa
42 ITonyyenue ocHOBaHUI hitps://m.edsoo.ru/
e 5U397HU5C
dusuyeckue u
43 . https://m.edsoo.ru/
ngnqecm:Ie CBOMCTBA GD9A2SROE
OCHOBaHUU s
KwucmoTsl: cocTas,
44 KnacenKams https://m.edsoo.ru/
T, Q6U4WEBK7
HOMEHKJIaTypa
45 n https://m.edsoo.ru/
OJIyYEHHE KUCIIOT 72 GCRNASW
dusunyeckue u
46 . https://m.edsoo.ru/
XUMUYECKHe CBOMCTBA ISNUIMOT]
KUCJIOT
47 AmMboTepHbIe OKCU/IbI U https://m.edsoo.ru/

TUJIPOKCH/IbI

S8D13JF7V



https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/58D13JF7V

48

Conu (cpennue):
HOMEHKJIATYypa,
¢busnveckne CBOMCTBA

https://m.edsoo.ru/
YDS6ZRE31

49

[Tonyuenue u
XUMHUYECKHE CBOICTBA
CpEeaHUX COoJei

https://m.edsoo.ru/
S7TBUOEEYN

50

[IpakTnueckas padbora
Ne 6. Pemenne
AKCIIEPUMEHTAITLHBIX
3aJ1a4 I10 TeME
«OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX
COCTUHEHUN)

https://m.edsoo.ru/
AFA7IDULD

51

I'eneTnyeckas CBsI3b
MEXKy KJlaccaMmu
HEOPraHUYECKUX
COE€TMHEHUI

https://m.edsoo.ru/
COoV3CC214

52

O06o06meHue u
CHCTeMaTH3amus
3HaHuH "OCHOBHEIE
KJIaCCHI
HEOPTaHUYECKUX
coenuHeHun"

https://m.edsoo.ru/
X9F1INR3US



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/X9F1NR3U8

53

KontponbHas padora
Ne 3 "OcHoOBHBIE
KJI1acChl
HEOPTraHUYECKHUX
coequHeHnn"

https://m.edsoo.ru/
NOMWWIRXN

54

[TepBbIe TOMBITKH
KJIacCU(PUKALHH
XUMHYECKUX
anemMeHToB. Ilonsarue o
rpymmax CXOTHBIX
3JIEMEHTOB

https://m.edsoo.ru/
IMUDOMRSH

55

[lepuonuueckuil 3aKOH
u [lepronnueckas
CHCTEMa XMMHYECKUX
anemeHToB J[. U.
Menneneena. /1. 1.
MeHneneeB — y4€HBIN,
MeJaror ¥ rpaxaaHuH

https://m.edsoo.ru/
T95YNVEB2

56

CrpoeHne aTOMOB.
CoctaB aTOMHBIX sJIED.
N3oTomsl

https://m.edsoo.ru/
YIP04OMDX



https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/YIP04OMDX

57

Crpoenue
AEKTPOHHBIX 000JI0UEK
aTOMOB XMMHUYECKHX
3JIEMEHTOB
[Tepuonnueckon
cucremsl /. U.
Meneneena

https://m.edsoo.ru/
SZD8XEOQOP

58

XapakTepucruka
XUMHUYECKOI'O 3JI€EMEHTA
10 €ro MOJIOKEHHUIO B
[Tepuoanueckoit
cucreme JI. U.
Menpeneena

https://m.edsoo.ru/

ZCQTRPO8Y

59

9J'IeKTpOOTpI/II_[aTeJ'IBHO
CTb aTOMOB
XUMHNYECKUX
9JICMCHTOB

https://m.edsoo.ru/
FTIZF99WF

60

KoBasienTHas HenosipHas
XUMUYECKas CBS3b

61

KoBanentHas noJjrsipHad
XHUMHUYECCKasA CBA3b

https://m.edsoo.ru/
3SY1RJKVI



https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/3SY1RJKVI

Nonnag xummueckas

https://m.edsoo.ru/

62
CBSI3b EOL3MT2AE
https://m.edsoo.ru/
63 CreneHb OKUCICHUA D
9YVR3FUXI
OKHUCIIUTETBHO- httoss//med /
PS://M.€dS00.1U,
64 OCCTaHOBUTE e
BOCCTAHOBUTEJILHBI RAGCVXME6
peakiuu [ADL VANVIDD
O06001IeHne 1
cUCTEMAaTH3alNs 3HAaHUI
IO TeEMaM
«ITepuogmyeckuii 3aKOH U
[Tepuonuueckas cucrema
65 |XHMMHUECKHX IEMEHTOB https://m.edsoo.ru/

. . Menneneena.
Ctpoenue aToma» u
«XHUMHYECKAs CBS3b.
OKuCIIHTEIIFHO-
BOCCTaHOBUTEJILHBIE
peaxIum»

ZXNCATDOZ



https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/ZXNCA7DOZ

KonTponbnas pabora
Ne 4 o Temam
«ITepnogmueckuii
3aKOH U
IIepnonnueckas
CUCTEMAa XUMHUYECKUX
66
anemeHToB /l. U.
MenneneeBa. CtpoeHue
aToMa» U «XuMHYecKast
CBs3b. OKHCIUTENBHO-
BOCCTaHOBUTEJIbHbBIE

pCaKnuu»

https://m.edsoo.ru/
QPS4675PU

67 AHan3 KOHTPOJIbHOU
paboThI

https://m.edsoo.ru/
4ARH7M35NF

68 PesepBHbIii ypOK.

https://m.edsoo.ru/
7DNRBZ948

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/7DNRBZ948

9 KVIACC

KoaudecTBO 9acoB

Ne
o/ Tema ypoxa Koutpo IMpakTHye Hara DJIeKTpoHHbIe HU(POBbIE
Bce LHLIE CKHe U3ydeHust o0pa3oBaTe/bHbIE PeCypChl
n
ro
padoThI padoTshI
Ilepnonnueckuil 3aK0H.
Ilepuonnueckas cucrema
1 P 1 https://m.edsoo.rt/ECRKA9OAY
XUMHUYECKHX 3JIEMEHTOB
J1. 1. Menneneea
CtpoeHue aToMa.
3aKOHOMEPHOCTH B
2 U3MEHEHUU CBOMCTB 1 https://m.edsoo.ru/GNJPEROFB

XUMHUYECKHUX 3JIEMEHTOB
NEPBBIX TPEX MEPHOJOB



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHMYECKUX
BEIIIECTB

https://m.edsoo.ru/ WTO1WRA2Q

Bunasl xumMnueckoil CBI3U
W TUIIBI
KPHUCTAJUIMYECKUX
pemETOK

https://m.edsoo.ru/UI4Y5CFRV

KonTponbnast padorta Nel
no teme «IloBropenue u
yrayOieHne 3HaHUM
OCHOBHBIX pa3zesioB
Kypca 8 kiiaccay

https://m.edsoo.ru/J4X87ZN212



https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212

AHanM3 KOHTPOJIbHOU
pa6oTbl. Kinaccudukarus

. 1 https://m.edsoo.ru/X8XAE7E2]
XUMUYECKUX PeaKlui 1o
Pa3IMYHBIM MPU3HAKAM
[ToHsiTue 0 cKkOpocTH
XAMHYECKOW PEaKUH.
ITonsiTHE O TOMOTEHHBIX 1 https://m.eds00.ru/6VLXCYY7N

Y TETEPOT€HHBIX
peaKumsax



https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

ITonsTHE O XUMHYECKOM
paBHOBecHuU. DaKTOpHI,
BIIUSIIOIIIME HA CKOPOCTh
XUMHUYECKON peaKkIuy U
ITOJIOKEHHE XMMHYECKOT'0
paBHOBeECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCITUTENBHO-
BOCCTAHOBUTEJILHBIE
peakiuu

https://m.edsoo.ru/648V 11026

10

Teopus
AIIEKTPOIUTUUECKOM
nucconuanuu. CUiibHbIE
U cl1a0ble AJIEKTPOJIUTHI

https://m.edso00.ru/2KCYCLZ16



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16

11

JnekTpodusndeckas
JUCCOIMalMS KMCJIOT,
OCHOBaHUMU U coJiel

https://m.edsoo.ru/VN2SBIN1R

12

HonHbIe ypaBHEHUS
peakuuii

https://m.edsoo.ru/SHH81YVXI

13

XuMHUYECKHE CBONCTRA
KHCJIOT B CBETE
npeCcTaBIeHuN 00
AIIEKTPOIUTUIECKON
JIUCCOITUAITAN

https://m.edsoo.ru/ETD5QTS4G



https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G

14

XuUMHYECKHE CBONCTBA
OCHOBaHHI B CBETE
npecTaBiIeHu 00
ANEKTPOIUTUYECKOMN
JICCOLMAIIAN

https://m.edsoo.ru/9JFRAVESW

15

XuMuyeckue cBOHCTBA
coJiell B cBeTE
MpeACTaBICHUIN 00
ANEKTPOIUTUYECKON
JIHCCOIHAIAN

https://m.edsoo.ru/FEEIZRMBG

16

ITonsaTHE O THIpONIH3E
cosen

https://m.edsoo.ru/7VXTFHIT4



https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4

17

[TpakTuueckas padora No
1. «Pemenue
AKCIIEPUMEHTAIIbHBIX
3a1a4»

https://m.edsoo.ru/9RKLZDNUX

18

O06o061IEHNE U
CUCTEMAaTH3alMs 3HAHUH
10 TeMeE
«INEeKTPOIUTHIECKAS
JIMCCOLMAITHS.
XHUMHUYECKUE PEAKLINHN B
pacTBoOpax

https://m.edsoo.ru/NNYKYZF12



https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12

19

Kontpoinbnas padota No
2 no Teme
«INEKTPOIUTUYECKAS
JIACCOIUAIIUS.
XUMHUYECKUE PEAKIIUU B
pacTBopax»

https://m.edsoo.ru/CWVSHCD2M

AHanm3 KOHTPOJIbHOM

paboter. Obuas 1 https://m.edsoo.ru/PVEXIYWEG
XapaKTEPUCTHKA DJIICMEHTOB

VIIA-rpynmsl

Crpoenue u pusnueckue
CBOMCTBA IPOCTBIX | https://m.edsoo.ru/4BISHO70F

BCIICCTB - T'aJIOTCHOB

XUMHYECKHE CBOMCTBA
1 https://m.edsoo.ru/VMWKERSEP

TaJIOTCHOB



https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP

23

XnopoBogopoa. CosiHast
KHCJIOTA.

https://m.edsoo.ru/CX10EU8PO

24

[Tpaktudeckas padora No
2. llonyuenue coystHOM
KHUCIIOTBI, H3YYEHHE €€
CBOICTB

https://m.edsoo.ru/ECGX2B40W

25

Brraucnenus 1o
YPaBHEHUSAM XUMUYECKUX
peaKkuui, eciii OOUH U3
peareHToB JIaH B U30BITKE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

OO01as xapakTepuCTHKa

26 a51eMeHTOB VIA-rpynmsl. https://m.edsoo.ru/H7FT3NON4
Cepa

27 CepoBosiopon https://m.edsoo.ru/HSJE186WN
Oxkcuppl cepsl. CepHast

28 KHCIOTA: QUIMHCCKHE 1 https://m.edsoo.rt/WAHRMB976

XUMHYECKHE CBOMCTBA,
MIPUMEHEHNE



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976

29

XUMHUYECKUE PEAKIIUU,
JIeXKaIlFe B OCHOBE
MIPOMBIIIEHHOT O
croco6a Moxy4eHus
CEpPHOM KHUCJIOTBHI.
XHUMHYECKOE
3arpsA3HEHUE
OKPYKarOILEeH Cpeabl
COEMHEHUSIMH CEPbI

https://m.edsoo.ru/HZAYESF13

30

Boruncnenne maccoBoit
JIOJTU BBIXO/1a TIPOJYKTA
peaxiuu

https://m.edsoo.ru/JORP641F]



https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

0611as xapaKTepUCTUKA

31 3J1eMeHTOB VA-rpymnmsbl. https://m.edsoo.ru/U2DYEDMYE
A3zoT

32 AMMHAK. https://m.edsoo.ru/SHBKCIQCB

33 Conn aMMOHUA https://m.edsoo.ru/GDQJSO3WP
[TpakTrueckast padborta Ne
3 o teme «llonyuenne

34 TO TEME «IoTyHeHH https://m.edsoo.ru/UAZ3HU65V

aMMHaKa, H3y4eHHEe ero
CBOUCTB»



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V

35

A3OTHas KHCI0Ta

https://m.edsoo.ru/DWOM6SUUL

36

Conur a30THOM KUCIIOTEI

https://m.eds0o.ru/OXQAPGNCF

37

®dochop. Okcnn

docdopa (V) u
docdopHas kuciora

https://m.edsoo.ru/OHQHD6IPA

38

Ucnonp3oBanne
HUTpPaTOB, poc(aToB U
coJIell aMMOHHS B
KaueCTBE MHUHEPATbHBIX
ynoOpeHuit. 3arps3HeHue
MPUPOIHON cpebl
COCTMHEHUSIMU a30Ta U

docdopa

https://m.edso00.ru/G2HZXQGCS8



https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

39

VYraepon

https://m.edsoo0.ru/30TIZ109Z

40

Oxkcupl yriaepoja.
DKOJIOTHYECKHUE
po0JIeMBbI, CBSI3aHHBIC C
okcuoB yriaepoaa (IV)

https://m.edsoo.ru/75JXNHOI8

41

YronpHasg KHCIOTa U €€
COJIn

https://m.edsoo.ru/O7E8D0D7Z

42

[TpakTuaeckast pabota No
4. Ilomyuenue
YTJIEKHUCIIOTO Ta3a,
M3y4YEHHE €r0 CBOMCTB

https://m.edsoo.ru/S85J9UGH3



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3

43

IlepBoHauasbHBIE
IIOHATHS 00
OpraHUYECKUX
BEISCTBAaxX KakK O
COCTMHEHUSX YIiIepoaa

https://m.edsoo.ru/XK1GYPCO1

44

Kpemnuii u ero
COETMHEHUS

https://m.edsoo.ru/Z7YRNPAEW

45

[TpakTuaeckast pabota No
5. Pemenue
AKCIIEPUMEHTAIBHBIX
3a1a4 110 TeMe
«Baxneimme HeMeTaIbl
U UX COCTUHEHUS

https://m.edsoo.ru/G54GDQI2D



https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

O0001EeHue u
cucTeMaTu3alus 3HaHu!

46 no teMe «Baxkneiimne https://m.edsoo.ru/4AFIGDOWOW
HEMETAaJUIbl U UX
COETUHEHUS
Konrtponsnas padora Ne
3 o teme «Baxuermnimne
47 https://m.edsoo.ru/X1B4BPUW2

HEMCTAJIJIBI U UX
COCIUHCHU A



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2

48

AHaM3 KOHTPOJIbHOMN
pabotel. O0mas
XapaKTepUCTHKA
XUMHYECKHX 3JIEMEHTOB
— MeTtaioB. CTpoeHue
U pu3NYECKUE CBOWCTBA
METaJIJIOB

https://m.edsoo.ru/Q4DX0G3U9

49

XUMHYEeCKHE CBOMCTBA
METAJIJIOB.
DIEeKTPOXUMHUYECKUN PSITT
HaIpSHKEHUN METaJlIOB

https://m.edsoo.ru/REOCDYO0K6

50

O01rue croco0nl
MOJTYYEHUST METAIIJIOB

https://m.edsoo.ru/CJRO96CMZA



https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA

ITonsiTHE 0 KOppO3UU

51 https://m.edsoo0.ru/O5SPXGG1BE
MeTaiuioB. CIiaBel

52 [IlenoyHbie METATIIBI https://m.edsoo.rt/WFMBFTTTP
OKcuabl U TUAPOKCHUIEI

53 A AP a https://m.edsoo.ru/NFIROKB8J
HATPHS U Kaaus
[Ienoyno3eMeIbHBIE

54 METaJIBI — KaJIbIUHA U https://m.eds0o0.ru/9ZJ8RD1TV

Mar"aum



https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV

Baxkneiime coefuHeHN
Kajapnud. JKECTKOCTh

55 . https://m.edsoo.ru/NISKIIOQJ5
BOJBI U CIIOCOOEI €8
YCTpaHCHHS
[Tpaktudeckas padora No

56 6. KécTrocTs BOABI U https://m.edsoo.ru/F20NJR5SR
METOJIbI €€ yCTPaHEeHHUS

57 ATIOMUHUN https://m.edsoo.ru/1RTUBLAMP
AmMdoTtepHbIe cBOCTBA

58 https://m.edsoo.ru/NAON6HGKZ

OKCHUa U TUAPOKCHU A



https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ

59

Kemneso

https://m.edsoo.ru/ZN7G0QSMX

OKCI/IZIBI, THAPOKCUIBI U

60 https://m.edsoo.ru/AYD2HESIY
conu xene3a (11 u I1I) PS.LANLEC500-
[TpakTrueckast paborta Ne
7. Pemienne
IKCIEPUMEHTAI

61 KCTECPUMEHTRILHAX https://m.edso0o.ru/B8T9VTKOP

3aJ1a4 110 TEME
«BaxHeuIme MeTajuIbl U
UX COCIUHEHUI)



https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP

62

Brraucnenus no
YpaBHEHUSAM XUMHUYECKHUX
peaKIuii, €ClIi OJIMH U3
PEareHTOB JIaH B U30BITKE
WJIU COJICPYKUT MPUMECH.
Brrancnenns maccoBoi
JIOJIA BBIXOJ1a MPOIYKTa
peakiuu

https://m.edso00.ru/703C804GN

63

O06o06mIeH e U
cHCTeMaTH3aIus 3HaHU!
o TeMe «Baxkueiimme
METaJUIBl U UX
COCTUHCHHUS

https://m.edso00.ru/OFI32JMT0



https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0

64

Konrtponbnas padora Ned
o TeMme «Baxnaenmue
METaJUIbl U UX
COEIMHEHUS

https://m.edso0o.ru/9ANGYEYQI

65

BemectBa u maTepuansl B
MOBCEIHEBHOM JKU3HU
YyeJioBeKa

https://m.edso00.ru/180203Y28

66

XUMHUYECKOE
3arpsi3HEHUE
OKPYXKAaroILEeH Cpeabl.
Ponb xumuu B penieHun
HKOJIOTMUYECKUX MPOOIeM

https://m.edsoo.ru/DT1BAS5U4

67

Pe3epBHBIN YPOK.

https://m.edsoo.ru/P52TJZNXV



https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV

68

PesepBHBIi ypOK.

https://m.edsoo.ru/TMK36TJZG

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/TMK36TJZG

IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJBHON ITPOT'PAMMBI

8 KVIACC
Konx . .
IIpoBepsiemble MpeaMeTHBbIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/bHOI MPOrpaMMbl
pOBEePSAEMOIo
posep OCHOBHOTI0 00111€er0 00pa30BaHus
pe3yJbTara

ITo Teme: «HepBOHa‘{aJ'ILHBIe XUMHNYCCKHNEC ITIOHATHA»

1.1

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMHUYECKHUX TOHSITHH: aTOM, MOJIEKYyJa, XUMHUYECKHH 3JIEMEHT, MPOCTOE
BEII[ECTBO, CIIOKHOE BEIIECTBO, CMECh (OJTHOPOAHASI U HEOJHOPOIHAS ), BaJICHTHOCTh, OTHOCUTENIbHAS aTOMHAas
U MOJEKYJIspHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas A0S XHWMHUYECKOTO
JJIEeMEHTa B COCJAMHEHUU, MOJIAPHBIA OO0BEM, XUMHUYECKas peakius, Kiaccu(UKaius peakiuii: peakiuu
COCIMHEHUS, PEaKIMM PA3TOKEHUs, PEaKIMH 3aMEIIeHUs, peaklud OOMEHa, IK30- U HHAOTEPMUUYECKUE
peakiuu, TerioBoi 3¢ (deKT peakiluu, pacTBOp, MaccoBas JOJs BemecTBa (MPOLICHTHAs KOHIEHTpAIus) B
pacTtBope




HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH U MNPUMCHATH 3THU MOHATUA IIPU ONMCAHHUU

1.2
BEIIECTB M UX MPEBpPAIICHUH

13 UCIOJBb30BaTh XMMUYECKYI0 CHMBOJIMKY JJISi COCTaBJIEHUS (OPMYJT BEIIECTB U YPAaBHEHMHA XHUMHYECKHX
' peaxiuii

1.4 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
' yUYCHHsI, 3aKOHa ABOTAPO

1.5 OIIpeNeNATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX

L6 KJaccu(pUIMpPOBaTh XUMHYECKHE PEaKIUU (MO0 YHCIYy M COCTaBY YYACTBYIOUIMX B pPEAKIUH BEIIECTB, II0
' TeroBoMy 3¢ deKTy)

1.7 BBIUUCIIATH OTHOCUTENILHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB

1.8 BBIUUCIIATH MaCCOBYIO JOJFO XUMHUYECKOTO AJIEMEHTa TI0 (hOpMyJsie COCTUHEHHUS,

1.9 BBIUHCIIATH MAaCCOBYIO JOJIIO BEILIECTBA B PACTBOPE

110 IPUMEHATh €CTECTBEHHOHAyYHble METOAbl TIO3HAHUS — HAONIOZECHHE, W3MEpEeHHe, MOJEIMPOBaHHE,

9KCIIEPUMEHT (peabHbI U MBICICHHBIN)




ITo Teme: «BaxHelmmue MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1 PaCKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TIOHSATHIA: OKCHJI, KUCIIOTa, OCHOBaHUE, COJIb
2.2 OIIPENeNATh PUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COSTUHEHUH 110 (opMysiaMm
2.3 KJ1accu(hUIIMPOBATh HEOPTaHUYECKUE BEIIECTBA
24 XapaKTepu30BaTh (ONMUCHIBATh) OOIME XMMHMYECKHE CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJITBEPKIas
' ONMCaHNE IPUMEPAMH MOJIEKYIISIPHBIX YPABHEHHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLIUN
25 IMPOTHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCUMOCTH OT UX KAYCCTBCHHOI'O COCTaBa, BOBMOKHOCTHU IMPOTCKAHUA
' XUMHUYECKHUX IIPEBPAILCHUN B PA3JIMYHBIX YCIOBHSIX
CleIoBaTh IMpaBWJIaM TMOJIb30BAHUS XHMHUYECKOH MOCyq0i U J1abopaTOpHBIM OOOpYAOBaHHEM, a TakKke
IIpaBHJIaM O6paHIeHI/I$[ C BCIICCTBAMH B COOTBETCTBHMH C HWHCTPYKOHUAMHU I10 BBIITOJIHCHHUIO J'Ia60paTOpHI>IX
6 XUMHUYECKUX OIBITOB MO TOJYYSHUI0O M COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA),

MIPUTOTOBJIEHUIO PACTBOPOB C OMNpEICNEHHONW MAacCOBOHM J10Jiell pacTBOPEHHOTO BEUIECTBA, IUIAHHPOBATH U
MPOBOJINTh XMMHYECKHE DKCIIEPUMEHTHI IO PACMO3HABaHUIO PACTBOPOB IIEJOYEH M KUCIOT C TIOMOIIBIO
MHAUKATOPOB (JTaKMYC, (heHoNI(pTaIenH, METHIIOPAHXK U IPYTHUE)




2.7

MIPOBOJUTH PACUETHI [0 YPAaBHEHUIO XUMHUUYECKOI peakiuu

ITo Teme: «llepuomuueckuii 3akoH u Ilepuogudeckas cucrema xumuuyeckux anemeHTtoB [l. 1. Menneneesa.

3
Crpoenune aToMoB. XumMHuuecKkas cB3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUN
PacKpbIBaTh CMBICI OCHOBHBIX XMMMUECKHUX IOHSATHI: SIpO aTOMa, 3JEKTPOHHBIA CJIONH aroma, aTOMHas
3.1 opbutanb, paguyc aroMa, XHUMHUYECKas CBs3b, IOJSpHAs M  HENOJspHAs KOBAJCHTHAs  CBS3b,
JIEKTPOOTPHULIATEIBHOCTD, HOHHASL CBSA3b, HOH, KATHUOH, aHHOH, CTEIIEHb OKHCICHUS
3.2 KJIACCU(UIIUPOBATh XUMUYECKUE DIIEMEHTHI
ONMMCHIBaTh U XapakTepus3oBaTh TabauuHyro Qopmy Illepuoanueckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB:
33 pas3nuyath MOHATHS «riaBHas noxarpynna (Arpynma)» u «moOouHas noarpymmna (brpynma)», «manbie» u
«OOJIBILINEY TIEPUO/IbI
34 packpeiBath cMbic  Ilepuoguueckoro 3akona J[.M. MenneneeBa: [1€MOHCTpUPOBATH ITOHUMAaHHE

HepHOI[quCKOﬁ 3aBHCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT MX IIOJIOKEHHS B Hepnonnqecxoﬁ CUCTCMC




COOTHOCHUTD 0603Ha‘-I€HI/I5I, KOTOPLIC UMCHOTCA B Ta6HI/ILI€ <<HepI/IO,Z[I/I‘I€CKaSI CUCTEMA XMMHUYCCKUX 3JICMCHTOB

3.5 JI.1. MenpeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsj sapa, o0LIee YUCII0 IEKTPOHOB U PACIPEACICHHUE X TI0 DJIEKTPOHHBIM CII0SM)

3.6 OIIpeNIeNATh CTENIEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEMHEHUSAX

3.7 OIIpEeAEIATh BUJ XUMUYECKON CBA3H (KOBAJIEHTHAsI U HOHHASI) B HEOPIaHUUYECKUX COEIUHEHMSIX




9 KJIACC

Koxa npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUs

[1o Teme: «BemecTBo 1 XuMu4eckasi peakLus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATUH: PacTBOP, 3JEKTPOIUTHI, HEIEKTPOJIUTSHI,
UIEKTPOJIUTUYECKAs JUCCOLMALMSA, peakUM HOHHOrO OOMEHa, KaTalau3aTrop, XHUMHYECKOe
paBHOBecHe, OOpaTHMble U HEOOpaTHUMblE PEAKIMH, OKUCIUTEIbHOBOCCTAHOBHUTEIbHBIC PEAKIIUU,
OKHCIINTENb, BOCCTAHOBUTEIb, OKHCICHHE U BOCCTAHOBICHME, a/UIOTPONUs, aM(pOTEpHOCTD,
XUMHUUYECKas CBA3b (KOBAJIEHTHasl, MOHHAs, METa/In4yecKas), KpUCTAIIIMUYECKas PEIIETKa, CIUIaBBbl,
CKOPOCTb XUMHUYECKON PEaKIIUU

1.2

UJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHYECKMX ITOHATUU U NPUMEHATH OTU IOHATUSA IIPU
ONMCAHUU BEUIECTB U UX MPEBPALICHUI

1.3

COCTABJISITh YPaBHEHUS DJIEKTPOJUTUUECKON IUCCOIMAIMKM KHUCIIOT, IIEJI0Yeld W COJIeH, MOJHBIE U
COKpaII€HHBIC YPaBHEHUS PEaKIIMii HOHHOTO 0OMeHa




PACKpBIBATh CYIIHOCTb OKHCIIMTCIbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ MMoCpCACTBOM COCTAaBJICHUA

1.4
ANEKTPOHHOTO OallaHca TUX peaKlui
1.5 MIPOBOJMUTH PACUEThI [0 YPAaBHEHUIO XUMHUUYECKOI peakiuu
2 [To remam: «Hemerasuibl 1 UxX coequHEHH» U «MeTabl U UX COSAUHEHUS»
XapaKTepu30oBaTh (OMHCHIBATH) OOLIME W crnenu(uueckue XHUMUYECKHE CBOWCTBA MPOCTHIX U
2.1 CIIO)KHBIX BEIIECTB, MOJTBEP)KJas OMUCAaHUE MPUMEPAMU MOJEKYJISPHBIX U HOHHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUil
)9 COCTABJISITh YPaBHEHHUsS pPEaKlMi, MOATBEPKIAIOIIMX CYIIECTBOBAHUE T'€HETHUECKON CBSI3U MEXAY
' BEIIIECTBAMH PA3JIMYHBIX KJIACCOB
)3 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXHOCTHU TMPOTEKAHUS

XUMHUYECKHUX IIPEBPAILECHUN B PAa3JIMYHBIX YCIOBHIX




24

CJIeIOBaTh MpaBUIaM IOJIb30BAHUS XUMUYECKON MOCYIO0N U J1a00paTOPHBIM 000PYAOBAHUEM, @ TAKXKE
MpaBWwiiaM OOpalleHus] C BEUIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU [0 BBIIOJIHEHHUIO
71a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO rasa)

2.5

MIPOBOJUTH PEAKIMU, MMOATBEPHKAAIOIINE KaUeCTBEHHBIM COCTaB pa3jMYHbIX BEIECTB: paclo3HaBaTh
OTIBITHBIM IYTEM XJIOpUJ-, OpoMu[, noaua, kapooHar, ¢pocdar, CHIMKAT, Cyab(ar, THAPOKCHINOHBI,
KaTHOHbl aMMOHMS, MOHBl H3YYEHHBIX METAJUIOB, IPHUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOpPraHUYECKUX BEIIECTB

ITo Teme: «Xumus u OKpYy:Karomias cpeaa»

3.1

PACKPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MMOHATHUH: HI[K BCIICCTBA, KOPPO3Us MECTAJIJIOB

3.2

INPHUMCHATH OCHOBHBLIC OIICpaluu MBICTUTEIBHON JCITEILHOCTH — aHAIu3 H CHHTC3, CpaBHCHHC,
O606H_IGHI/Ie, CUCTECMATU3allUI0, BbIABJICHHUC NPUYNHHO-CICICTBCHHBIX CBsI3eM — mIA HU3YUCHUA
CBOMCTB BEIIECTB U XUMHUYECKUX peaKuHﬁ; C€CTCCTBCHHOHAYYHbIC METOJbI ITO3HAHUSA — Ha6J'IIO,[[eHI/Ie,
HU3MEPCHUC, MOJACIINPOBAHUC, SKCIICPUMCHT (peaJIBHBIﬁ nu MBICJ'ICHHBII\/'I)




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC
Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 [IepBoHayaIbHBIE XUMUYECKHE ITOHSATHUS
11 [Ipeamer xumuu. Posb XMMHUM B )KM3HH 4eIOBeKa. XUMHs B cucreMe Hayk. Tenma m Bemecrtsa. dusnyeckue CBOMCTBA
' BEILIECTB. ATrperaTHOE COCTOSIHUE BEILECTB
1.2 ITonsaTue o Merosax no3HaHus B XuMuM. YucTeie BeuecTBa U cMecu. Crioco0bl pasjiesieHus: cMeceit
13 ATOMBI U MOJIEKYNIBl. XUMHUYECKHE 37eMEeHTbl. CUMBOJIBI XUMHUUYECKUX 3JIeMEHTOB. [IpocThie U CI0OKHBIE BEIECTBA.
' ATOMHO-MOJICKYJISIPHOE YUCHHE
Xumunyeckass (opmyna. BalleHTHOCTh aTOMOB XHMHYECKHX D3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
1.4 OTtHocuTenbHast aToMHass Macca. OTHocuTeNbHasE MOJIEKYJISIpHas Macca. MaccoBast 70 XMMHUYECKOrO 3JIEMEHTa B
COCIMHEHUH
15 KonnuectBo BemectBa. Monb. MonsipHas mMacca. B3auMocBs3b KOJIMYECTBA, MAacchl M YMCIA CTPYKTYPHBIX €IUHUI

BemiecTBa. Pacuérel mo popMynamMm XUMHUECKUX COCMHEHUIN




1.6

dusznuecKkue U XUMHUYECKUE SBICHHsS. XUMHUYECKass peakuus U e€ NMPU3HAKUA. 3aKOH COXPAHEHHS MacChl BEIIECTB.
Xumuueckue ypaBHenus. Kiiaccuuxanus XuMUYeCKUX peakiuil (COeAMHEHUs, pa3IoKeHus, 3aMeIeHUs, OOMEHa)

1.7

XUMHUYECKUI 3KCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYJOH, C MpaBuiIaMu paboThl B JJAOOPAaTOPUHU M MPUEMAMU
oOparieHus ¢ 1a0opaTOpHBIM 000PYJOBaHUEM, U3YyUEHUE U OMKMCcaHue GU3NYECKUX CBOMCTB 00pa3[0B HEOPIraHUYECKUX
BELIECTB, HaOmoJeHue (usnueckux (IJIaBIEHHE BOCKA, TasHUE JbJa, PAacTUPaHUE caxapa B CTYNKE, KUIEHHE U
KOHJICHCALUSl BOJABI) U XMMHUYECKHX (TOpEHUE CBEYM, NMPOKAJIMBAHUE MEIHOI IMPOBOJIOKH, B3aUMOAECUCTBUE Mella C
KHMCJIOTOM) SIBJIEHMH, HAOJIIOJIEHUE U ONMCAHME MPU3HAKOB MPOTEKAHMUS XMMHUYECKUX peakuui (pas3jioKeHHe caxapa,
B3aUMOJICIICTBHE CEPHOW KHCIOTHI C XJIOpUIOM Oapus, pasnoxkeHue rujapokcuna wmenu(ll) mpu HarpeBanuwy,
B3aUMOJIeHCTBHE XKene3a ¢ pacTBopoM conu Meau(Il), usydenue cnoco6oB paszzeneHus cMecei (C IOMOIIBI0 MarHUTa,
¢ubTpOBaHMe, BBINApUBAHUE, TUCTUILIALUS, XpoMaTorpadus), MpoBeJeHne OYMCTKH TOBAPEHHOH COJM, HAOII0JeHUE U
OIMCaHUE PE3YyIbTAaTOB IIPOBEAEHUS OIBITA, MIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3/JaHUE MOJENIEH MOJIEKYII
(1rapocTep>KHEBBIX )

Baxneriuve npencraBuTeN HEOPraHUYECKUX BEIIECTB




Bosnyx — cmech razoB. CocraB Bo3ayxa. Kucimopox — snemeHT U mpoctoe BemlecTBO. HaxoxaeHue kuciopona B
npupose, ¢uznyeckue M XuMudeckue cpoicTBa (peakuuu ropenus). Oxcuabl. Ilpumenenue xucnopona. CrocoObl

2.1
MIOJIyYEHHUsl KUCIIOPOJia B JIAOOPAaTOpUU U MpoMbIluIeHHOCTH. KpyroBopot kuciopoja B npupojae. O30H — aJljIoTpOnHas
Mo uUKaLKs KUCI0poaa
27 TermoBoit 3¢pdekr XUMUYEeCKOH peakIu, TEPMOXUMHUYECKHE YpaBHEHHS, 9K30- M DHIOTEPMHUUYECKHE PEaKIIHH.
' TomnuBo: yrons u MeTaH. 3arps3HeHNE BO3/yXa, YCUICHUE TApPHUKOBOTO 3 deKTa, paspylieHrne 030HOBOTO CIIOS
)3 Bonopox — snemeHt m mpocroe BemecTtBo. HaxoxneHue Bomopozna B Npupoae, (pU3NUECKHE U XUMUYECKHE CBOICTBA,
' [IPUMEHEHHE, CII0COObI oTydeHust. KuciaoTs! u conu
24 MounsipHblii 00BEM Ta30B. Pacu€Thl 10 XMMUYECKUM ypaBHEHUSM
@dusnyeckue cBoiicTBa Boabl. Boma kak pactBopurens. PacTBopbl. HacbllleHHbIE M HEHACBHILIEHHBIE PACTBOPHI.
)5 PactBopuMocTs BemecTs B Boae. MaccoBasi 10y BEIIECTBA B PacTBOpE. XMMHUYECKHE CBOWCTBA BOAbI. OCHOBaHUS.

Ponb pacTBOpOB B npupoze U B xKU3HU yesioBeka. KpyroBopoT BoJibl B pHupoie. 3arpsi3HeHue NpupoaHbiX BoJ. OxpaHa
1 OYMCTKA IPUPOAHBIX BOJ




Knaccudukanus Heopranmdecknx coenuHeHuid. Oxcuapl. Knaccudukamus OKCHAOB: cosieoOpasyromue (OCHOBHBIEC,

2.6 KHUCJIOTHBIE, aM(pOTepHbIe) U HeconeoOpaszytomme. Homenknarypa okcuaoB. dusnueckue M XMMHUYECKHE CBOWCTBA
okcu0B. [lomydyenue okcuios

27 OcnoBanust. Kiaccupukanuss OCHOBaHMIA: IIENOYM M HEPACTBOPHMBIE OCHOBaHMA. HOMEHKIaTypa OCHOBaHMU.
' Pu3nyecKue ¥ XUMHYECKUE CBOMCTBA OCHOBaHUU. 1lomydyenne ocHOBaHUM

)3 Kucnorsl. Knaccudpukanus kuciaor. Homenknatypa kuciaor. Pusndeckue M XUMHUYECKHE CBOMCTBA KHCIOT. Psn
' axtuBHoCcTH MeTaioB H.H. bekerosa. [lonydenue kucnor

2.9 Conu. Homenknarypa coneil. @u3nueckue U XuMuiyeckue cBoiictsa cosel. [lonydyenue coneit

2.10 I'eneTndeckas cBsI3b MEKy KlacCaMU HEOPTraHUYECKUX COCTUHEHUI




2.11

XUMUYECKUI HKCIIEPUMEHT: KaueCTBEHHOE OIpe/esicHHe COJEpKaHUsl KUCIOpoAa B BO3AyXe, MOJIydYeHHe, coOupaHue,
pacrno3HaBaHHe U HU3y4YeHHE CBOWCTB KHUCIOpOJa, HAOIIOJEHUE B3aMMOJEHUCTBHUS BELIECTB C KUCIOPOIOM U YCIOBHS
BO3HUKHOBEHHUS U TpEKpalleHus ropeHus (mokapa), O3HaKOMJIEHHE ¢ 00pa3liaMd OKCHJIOB U ONHCAHHE WX CBOWCTB,
[oJlyueHue, coOupaHHe, pacro3HaBaHUE W M3y4EHHE CBOMICTB Boaopoja (TOpeHue), B3aUMOAECHCTBHE BOAOPOAA C
okcugoMm Mmeau(Il) (Bo3MOXHO HCIOJIB30BaHWE BHUACOMATEpPUAIOB), HAOMIOIEHHE OOpa3lloB BEIIECTB KOJUYECTBOM |
MOJIb, UCCIIEZJIOBAHNE OCOOCHHOCTEN pacTBOPEHUS BEILECTB C Pa3IMYHOI pacCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB
C ompene’aEHHON MacCOBOM JOJel pPacTBOPEHHOIO BEIIECTBA, B3aMMOJICEUCTBHE BOABI C MeTaulaMH (HaTpueMm |
KaJplueM) (BO3MOKHO HCIOJB30BaHUE BHJIEOMATEpPUAIIOB), ONpEAENICHUE PACTBOPOB KHUCIOT M IIENOYEH C MOMOIIBIO
WHIUKATOPOB, HCCIEAOBaHUE OOPa30OB HEOPraHWYECKMX BEIIECTB PAa3JIMYHBIX KJIAcCOB, HAOMIOJEHUE H3MEHEHHS
OKpacKH WHAMKATOPOB B PacTBOpax KHUCIOT M Ienouel, u3ydeHue B3aumojeictBus okcuna meau(ll) ¢ pactBopom
CEPHOU KUCIOTHI, KUCIOT C METAJUIAMU, PEAKIUNA HEUTpaIU3allH, TOTy4YEeHUE HEPACTBOPUMBIX OCHOBAHU, BEITECHEHUE
OJIHOTO MeETajula JAPYTUM M3 PAacTBOpa COJM, pEIICHHE 3KCIEPUMEHTANbHBIX 3a4ady Mo TeMme «BaxHelme Kiaccel
HCOPTraHNYCCKUX COGI[HHCHHfI))

HepI/IO,Z[I/I‘-ICCKI/Iﬁ 3aKOH 1 Hepno;mqecxaﬂ CHUCTEMAa XUMHNYCCKHX 3JICMCHTOB I[I/I Menpaeneena. CTpOCHI/Ie aTOMOB.
Xummnueckas cBsI3b. OKUCIUTEILHO-BOCCTAHOBUTCILHEIC pcaknuu




3.1

[lepBble TOMBITKH KIACCU(PUKAIIMM XUMHUUECKUX 3JIEMEHTOB. [IOHATHE O rpymnmax CXOAHBIX 3JEMEHTOB (LIETOYHBIC U
IEJI0YHO3EMENIbHBIE METAJUIbI, TAJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT am(oTepHbIe OKCHIBI U
TUAPOKCHIBI

3.2

[lepuonnueckuit 3akoH. Ilepuoanueckas cucrema xumuueckux snemeHToB J[.M. MenneneeBa. KoporkonepuogHas u
mmHHOniepuoaHas Gpopmel [leproandeckoit cucrembl xumuueckux semeHToB [[.M. Menneneesa. [lepuossl u rpymnisl.
@U3NYECKUI CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIbI AJIEMEHTA
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Crtpoenune atomoB. CocTaB aTOMHBIX sifep. M3oTomnbl. DnekTponbl. CTpoeHHe IEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xumuyeckux 37eMeHToB [lepunonnueckoit cuctemsl [[.1. MenneneeBa. XapakTepucTuka XUMHUYECKOTO AJIEMEHTA IO
ero noJyioxkenuto B [lepronnueckoit cucreme .M. Menneneera

3.4

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETaJUIMYECKUX CBOMCTB
0 TpymmaM u nepuoaamM. 3Hauenue [lepuognueckoro 3akoHa u [leproaudyeckoil cuCTeMbl XUMUUYECKUX DJIEMEHTOB JIJIst
pa3BuTHUS Hayku U pakThku. .M. MenaeneeB — yu€HbIN U TpaxIaHUH

3.5

Xumudeckas cBsi3b. KoBasieHTHas (MOIsIpHAS ¥ HEMOJISIPHASI) CBS3b. DJIEKTPOOTPHUIATEIIHHOCTh XUMUUECKHUX JIEMEHTOB.
Honnag cBa3b




Crenenb okuciieHus. OKHCIUTEILHOBOCCTAHOBUTEIILHEIC pCaKknuu. HpOI_ICCCbI OKHCJICHHA KW BOCCTAaHOBJICHUII.

3.6

OxucauTeny U BOCCTaHOBUTENN

XUMUYECKUN HKCIEPUMEHT: HM3y4eHHE OOpa3lloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aHMMOJCHCTBUE THUIPOKCHIA
3.7 [MHKAa C pacTBOpaMH KHUCJIOT M IIeJ0Yeil, MpOBEIEHHE OIbITOB, WJUTIOCTPUPYIOUIUX TPUMEPHI OKHUCIUTEIbHO-

BOCCTaAaHOBUTCIIBHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKlu pa3jiOKCHUA, COG,Z[I/IHCHI/IH)




9 KUIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

BCH_IGCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/Ie

1.1

[Tepuonuueckuii 3axoH. Ilepuoguueckas cuctema xumudeckux sneMmeHToB J[.M. Menneneea. CTpoeHue aTtoMoB.
3aKOHOMEPHOCTH B M3MEHEHUHU CBOICTB XMMHYECKHUX 3JEMEHTOB NEpPBbIX TPEX NMEPHOAOB, Kallus, KaJIbLHMs U HUX
COEJIMHEHUI B COOTBETCTBUU C IOJIOKEHUEM JIEMEHTOB B Ilepronueckoii cucteMe u CTpOeHUEM MX aTOMOB

1.2

CrpoeHue BeniecTBa: BUAbBI XUMUUYECKOH CBSI3U. THUIBI KPUCTAJUTMUECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
TUIA KPUCTAUNIMYECKOW PEmETKH M BUAAa XUMHUYecKol cBsi3u. Kiaccupukanus m HOMEHKJIaTypa HEOPraHWYECKUX
BelIeCTB (MEXJIyHApOIHAsd M TpUBUAJIbHAsA). XUMHUYECKHUE CBOMCTBA BEILECTB, OTHOCALIMXCS K Pa3IMYHBIM KiaccaM
HEOPraHUYECKUX COCAMHEHUH, TEHETUYECKAasl CBA3b HEOPraHUYECKUX BEIIECTB




1.3

Knaccudukanus XUMUYECKUX PEaKIUil MO pa3IUYHbIM MpU3HAaKaM (M0 YMCIY U COCTaBy YYacTBYIOIIMX B peaklUd
BEIIECTB, 10 TEIIOBOMY 3P (DEKTY, 10 H3MEHEHHUIO CTENICHEH OKUCICHUS XUMUYECKUX 3JIEMEHTOB, II0 0OpaTUMOCTH, IO
YUaCTHIO KaTanu3aTtopa). JK30- U SHJOTEPMHYECKHE PeaklMM, TepMOXUMHUYecKkre ypaBHeHUs. [loHsATHE O CKOpOCTH
XUMHUYECKON peaKinu

1.4

IToustue 00 O6paTI/IMI)IX u H606paTI/IMI)IX XUMHUYCCKUX PCAKIUAX. ITonsaTHEe 0 TOMOTEHHBIX U TCTCPOrCHHBIX PCAKIIUAX.
ITonsTHE O XMMHYECKOM paBHOBCCHU. CDaKTOpI)I, BJIMAIOIIME Ha CKOPOCTH XHUMHYCCKOU p€akuu M I10JIOKCHHUC
XUMHYCCKOI'0 paBHOBCCHUSA

1.5

OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU, JJICKTPOHHBIN OajaHC OKHCIHMTEIbHO-BOCCTAHOBUTEIBHOM PEaKIIUH.
CocraBieHre ypaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUl C HCHOJIb30BAHUEM METOJA AJIEKTPOHHOIO
OastaHca

1.6

Teopust 2JAEKTPOIUTUYECKON JUCCOLMALMU. OJIEKTPOIUTHI M HEJIEKTPOJIUTHL. KaThOHBI, aHMOHBL. MexaHusm
JMCCOIIMALMU BELECTB C pa3jIMYHBIMU BHJIAMH XUMHYeckod cBsizu. CreneHb aucconuanuu. CUIbHBIE U cia0ble
ANIEKTPOJIUTHL. Peakiuu HOHHOro oOMeHa. Y CIIoBUS MPOTEKaHUs peakliii HOHHOTO 0OMeHa, MOJHbIE U COKPAILIEHHbIE
MOHHbIE YpaBHEHHUs peakiuii. CBONCTBA KHCIOT, OCHOBAaHHUM U cOJIel B CBETE MPEACTABIECHUN 00 AJIEKTPOIUTHYECKON
nuccounanuu. KauecTBeHHbIE peaklini Ha MOHBL. [[oHsATHE O TUApOIM3E coneit




1.7

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMJIGHHE C MOAETSIMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKUX BEIECTB —
METAJIOB ¥ HEMETAUIOB (TrpaduTa M ajaMasa), CIOKHBIX BEIIECTB (XJOpHIa HATPHs); MCCIEAOBAHUE 3aBHCUMOCTH
CKOPOCTH XHMMHYECKOH pEaKIMH OT BO3JICHCTBUS PpA3INYHBIX (HAKTOPOB; HCCIECIOBAHUE 3IEKTPOIPOBOIHOCTH
pPacTBOpPOB  BEUIECTB, Ipollecca JUCCOLUAINU KHCIOT, IIenodeil u comedl  (BOSMOXKHO — HCIIOJIB30BAHUE
BUCOMATEPHAJIOB); TPOBEJIEHHE OINBITOB, WUIIOCTPUPYIOIIUX MPHU3HAKH IMPOTEKAHHWs PEaKIWid HOHHOTO OOMeHa
(oOpa3zoBaHue Ocajka, BbIIEICHHE Ia3a, 00pa3oBaHHE BOJIbI); ONbBITOB, WIIOCTPUPYIOIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuuii (ropeHue, pPeakiuu pa3joKEeHUs, COCAUHEHHs); PACMO3HABAHUE HEOPTraHUYECKHUX
BCHICCTB C IOMOIIIBIO KAYECTBCHHBIX peaKHI/IfI Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramnsr u nx COCIUHCHU A

2.1

OO6mmas xapakTepucTuka raaoreHoB. OcoOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u
¢buznyecKkrue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTEHOB. XMMHUYECKHE CBOICTBA Ha IPUMEpE XJIopa (B3aUMOJICHCTBUE C
MeTallJlaMH, HeMeTallaMu, Inejaodamu). XiopoBogopon. ConsiHas KHCIIOTa, XUMHYECKHE CBONCTBA, MOJYYECHHE,
npuMeHeHue. JleficTBue Xopa U XJIOpOBOAOPOIa HA OPraHU3M YesloBeKa. BaxkHeHe XJI0puasl U UX HaXOXKJICHUE B
pupoIe




2.2

OO0was xapakrepuctuka 31eMeHToB VIA-rpynnbsl. OcoO€HHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIIEHU OKHUCIICHUS.
Crpoenue u pU3n4ecKre CBOMCTBA MPOCTHIX BEILECTB — KUCIOPOJIa U cepbl. AJUIOTPONHbIE MOJU(PUKALIMU KHCI0pOa
U cepbl. XUMHUYECKHe cBoWcTBa cepbl. CepoBOIOPO, CTPOEHUE, (PHU3HUECKHEe U XUMHUYecKHe cBOMCTBA. OKCHIIbI Cephl
KaK MpEeJCTaBUTENIM KHUCIOTHBIX OKcHIoB. CepHas KHUCIOTa, (pu3nyeckre M XMMHUYECKHE CBOHCTBa (00IIue Kak
NPEJCTAaBUTEINS KJacca KUCIOT U crenuduueckue). XUMHYECKHE PEaKIHH, JISKAlMe B OCHOBE IPOMBIILICHHOTO
crioco0a Moxy4YeHus: cepHoi Kucnothl. [Ipumenenue. Conu CepHOM KUCIOTHI, KAYECTBEHHAs peaklus Ha Cyib(ar-moH.
Haxoxnenue cepbl ¥ €€ COeIMHEHNI B IpUpoJe. XMMUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH CPeibl COETMHEHUSMHU CEPBI
(KMCIIOTHBIE 02K, 3arpA3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 NPEA0TBPALCHUS
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OO011ast XxapakTepucTHKa 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe CTENIEHU OKUCIIEHUS.
A30T, pacnpocTpaHeHHe B MpHUpoJe, PU3NUECKUe U XUMHUYecKue cBoiicTBa. Kpyrosopor azora B mpupoje. AMMUAK,
ero (pusmveckre U XMMUYECKHE CBOMCTBA, oJyuyeHue U npumeHeHre. Coiu aMMOHMS, UX PU3NYECKHE U XUMHUECKHE
CBOIicTBa, MpuMeHeHne. KauecTBeHHast peakiys Ha MOHbl aMMOHMsI. A30THasi KUCIJIOTa, €€ MoJlydeHne, Gu3ndeckue u
XUMHUYECKHE CBOMCTBA (0OIIME KaK MPEACTAaBUTENsI Kiacca KUCIOT U cnenuduueckue). Mcnonb3oBanne HUTPATOB U
cojlieili aMMOHHS B KauecTBE MHHEpAJIbHbIX yaoOpeHHil. XUMHYecKoe 3arpsA3HEHHE OKpYKalolled cpeabl
COEIMHEHUSAMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsI3HEHUE BO3/1yXa, IOUBBI U BOJOEMOB)
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®ochop, ammorpomsble Momudukanuu docdopa, usmveckne u xummueckue cpoiictBa. Oxcun ¢ochopa(V) u
docdopHas kucnora, pusMUeckHe W XMMHYECKHE CBOMCTBa, moiydeHue. Mcmonp3zoBanue (ochaToB B KauecTBE
MUHEPAIBHBIX YIOOpEHUM

2.5

O6mmas xapakrepucTtuka 3neMeHToB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepPHbIE CTETICHH OKUCIICHHUS.
Yriepon, amwioTponHbie MOAW(DHKAIMK, pacIpOCTpaHEHHE B MpUPOAC, (HU3MYecKHne W XHUMHUYECKHE CBOWMCTBA.
Ancopoumsi. Kpyrosopot yriepozaa B mpupoje. OKCHIBI yriiepoaa, ux GU3HIecKue U XUMHYSCKUE CBOMCTBA, ICHCTBHE
Ha >KMBBIC OPTraHU3MBI, MTOJIYYECHUE U MPUMEHEHHE. DKOJIOTHYECKUEe POo0IeMbl, CBA3aHHbIE ¢ okcuaoM yriepoaa(lV);
TUIIOTEe3a TJI00aTBLHOr0 MOTEIJICHHS KIIMMaTa; MAPHUKOBBIA AP (eKT. YTolbHas KUCIOTa U e€ COJH, NX (GU3NICCKUE H
XUMHYECKHE CBOKMCTBA, IMOJIydeHHE M TNpHUMEHeHWe. KauecTBeHHas peakius Ha KapOoHaT-uoHBL lcrnosb3oBaHue
KapOOHATOB B OBITY, METUITUHE, TIPOMBIIIJICHHOCTH U CEITbCKOM XO035HCTBE

2.6

HepBOHa‘{aJILHbIe MOHATUSA 00 OpTraHU4YC€CKUX BCHICCTBAX KaK O COCAMHCHUAX YTIICPpOAa (MeTaH, OTaH, 3THIICH,
AllCTUJICH, 3TAaHOJI, TJIHLCPUH, YKCYCHAd KI/ICJ'IOTa). Hx coctaB U XMMHYECKOE CTPOCHHUC. ITonsiTue 0 OMOJIOrUYECKHU
BAXXHBIX BCHICCTBAX: JXHUpaAX, 6em<ax, Yri€eBoJax — W HUX POJIU B KHU3HM YCIOBCKA. MaTepI/IaJ'IBHOG CANHCTBO
OpTaHU4YECKUX U HECOPTraHUICCKUX COC}II/IHGHI/Iﬁ




2.7

KpemHuui, ero ¢usndeckne U XUMHUYECKHE CBOMCTBA, MONXy4YeHUE U NpuMeHeHne. COeMHEHUsI KPEMHHUS B TIPUPOJIE.
O6mue npexacraBneHus o0 okcuae kpemHus(IV) u kpemuueBoil kucnore. CUIMKaThl, UX HCIOIb30BAHHE B OBITY,
MEAMIIMHE, TPOMBIIUICHHOCTH. BakHelilne crTpouTenbHble MaTepHaibl: KepaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [IpobieMbl 6€301acHOr0 MCMOJIB30BAHUS CTPOUTENIBHBIX MAaTEPUajIOB B MOBCEAHEBHON KU3HU




2.8

XUMHYECKUH IKCIIEPUMEHT: H3ydeHHe 00pa3I[0B HEOPraHMUECKUX BEIIECTB, CBOMCTB COJSIHON KHCIIOTBI; IPOBEICHUE
KaUeCTBEHHBIX pEaKlUMid Ha XJIOPUA-UOHBI U HAONIOACHME IPU3HAKOB MX IPOTEKAaHHUS; OIMbIThL, OTPaKAIOIIUE
¢u3nyeckue U XUMHUYECKUE CBOWCTBA I'aJIOTEHOB U MX COEIUHEHUN (BO3MOXHO HCIOJIb30BaHHUE BHUJEOMATEpPUAIIOB);
O3HaKOMJIEHHE ¢ oOpa3lamMM XJIOpPUIOB (TaJIOTeHUJIOB); O3HAKOMIIEHHE C O0pa3liaMu cepbl M €€ COeAMHEHUSIMU
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHAIOB); HAOIIOAECHUE Ipoliecca OOYIJMBaHMs caxapa IIOJ JEHCTBHEM
KOHILICHTPUPOBAHHON CEPHOI KUCIIOTHI; U3YyY€HUE XMMUYECKUX CBOMCTB pa30aBlieHHON CEPHOI KUCIIOTHI, IPOBEIEHUE
Ka4eCTBEHHON peakiuy Ha cyiab(haT-uOH W HAONIOJCHHE TpU3HaKa e€ MPOTEKaHWsS; O3HAKOMIICHHE C (PH3HUECKUMHU
CBOMCTBaMH a30Ta, pocdopa u ux coennHeHH (BO3MOKHO MCIIOIb30BaHIE BUCOMATEPHAIIOB), 00pa3IlaMu a30THBIX U
docdopHBIX ymoOpeHMil; mMmoilydeHue, coOMpaHHe, pacro3HaBaHUE W H3YYCHHE CBOWCTB aMMHAaKa; IPOBEICHUE
KaueCTBEHHBIX peaklui Ha MOH aMMOHHUS M (ocaT-uOH M M3Yy4YeHHE NMPU3HAKOB HUX MPOTEKAHUS, B3aUMOJEHUCTBHE
KOHIIEHTPUPOBAHHON a30THOW KHUCIIOTHI ¢ ME/bI0 (BO3MOYKHO HCIIOJIb30BaHHE BUAECOMATEPHUAIIOB); U3yUeHUE MOJeIeH
KPUCTANIMYECKUX PeIIETOK anMasa, rpaduta, QyriepeHa; o3HaKOMIEHHE C MPOIECCOM afcOpOILUN PacTBOPEHHBIX
BEIIIECTB aKTHUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHBOra3a; MojydyeHue, cCoOOMpaHue, paclio3HaBaHUE M U3yueHHe
CBOWCTB YIJIEKUCJIOIO Ta3a; IMPOBEJCHHE KayeCTBEHHBIX peaklUii Ha KapOOHAaT- M CHWJIMKAT-UOHBl U H3yYeHHE
NPU3HAKOB UX MPOTEKaHWs; O3HAKOMJIEHWE C TPOAYKIMEHW CHUJIMKATHOM TPOMBIIUIEHHOCTH; pEIIeHHe
HKCIIEPUMEHTAIBHBIX 33a4 1o TeMe «BakHel11e HeMeTalIbl U UX COSAMHEHUS




MeTamisl 1 BX COCOIUHECHUA

3.1

O6H_[a$l XAPaKTCPUCTUKA XUMHUYCCKUX IJJICMCHTOB — MCTAJUVIOB Ha OCHOBAHHMH HUX IIOJOKCHHSA B Hepnoxmqecxoﬁ
CHUCTCMEC XUMHUYCCKHUX 3JICMCHTOB I[I/I MCHI[CHGCB& " CTPOCHUA aTOMOB. CTpOGHI/Ie METaJIOB. MeTandeckas CBA3b
N MCTAJUIMYCCKAA KPpUCTAJLINYCCKasa peméTKa. BHCKTpOXI/IMI/I‘leCKI/Iﬁ paa HaHpH)KeHI/Iﬁ METAalJIOB

3.2

duznyeckue M XUMHUYECKHE CBoOMcTBa MerauioB. OO0mue crnocoObl mojyuyeHuss MetamioB. [loHsTue o koppo3uu
METaJUIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppo3uu. CruiaBbl (CTanb, YyryH, IIOPATIOMHHHUHA, OpoH3a) W HX
IPUMEHEHNE B OBITY U IPOMBILIEHHOCTH

3.3

[Ilenounbie MeTauibl: nojoxkeHue B [lepuoanueckoit cucreme xumuueckux snemeHToB [[.M. MenpaeneeBa; ctpoeHue
UX aTOMOB; HaxoJeHHe B npupoje. Ousndeckre 1 XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kainus). OKcuasl U
TUAPOKCHUBI HATPUA U KaJlus. HpI/IMCHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COeI[I/IHCHI/Iﬁ

3.4

[[{enouHO3eMeNnbHBIE METAIIIBI MAarHUM M KaJIbLIMii: mosiokeHue B Ilepuogmyeckoil cucreMe XMMHUUYECKUX JIEMEHTOB
J.1. MeHnneneeBa; CTpO€HHE MX aTOMOB; HAXO0XJE€HUE B mpupoje. OPU3nyeckre U XUMHYECKHE CBOWCTBA MarHusi 1
KanpIusl. BakHeine coeAnHeHnst Kanblus (OKCHT, TUIPOKCU, comr). JKECTKOCTh BOJABI M CIIOCOOBI €€ yCTpaHESHHUS




3.5

Amomunuit: nonoxkenue B Ilepuoauueckoil cucreme xumuueckux snemeHToB [[.M. MenpaeneeBa; cTpoeHHe aroma;
HaXOXJCHUE B pupojie. OU3HUecKre U XUMUYECKUE CBOMCTBA ATFOMHUHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AJTFOMUHUA

3.6

Kenezo: monoxenue B Ilepuommueckoit cucreMe xumudeckux sieMeHtoB J[.MI. MenpgeneeBa; cTpoeHHe aTtoma;
HaxoXJieHue B mpupojae. Puznueckue U XMMUYECKHe CBOMCTBA skene3a. Okcuubl, THAPOKCUabl u conu xeneza(ll) u
xkeneza(lll), ux cocras, cBOMCTBA U MTOTyYEHUE

3.7

XVMUYECKUN 3KCTIICPUMEHT: O3HAKOMJICHHE C OO0pa3llaMi METAJUIOB M CIUIABOB, MX (U3UYSCKUMHU CBOWCTBAMU;
W3y4eHUE pe3yJIbTaTOB KOPPO3UWU METANIOB (BO3MOXKHO HCIIOJIB30BAaHUE BHUEOMATEPHUATIOB), OCOOCHHOCTEH
B3aUMOJICCTBUSI OKCHJIA KaJbIlMs W HATPUsl C BOJOW (BO3MOXKHO HCIOJIb30BaHUE BUJIEOMATEPHAIIOB); HCCIICIOBAHNE
CBOMCTB KECTKOW BOJIBI, TpOIECCa TOPEHUS jKelle3a B KUCTIOpoJe (BO3MOXKHO HCIIOJNIB30BAaHHE BHUAEOMATEPUATIOB);
MPU3HAKOB TMPOTEKaHHUS KAUeCTBEHHBIX peaklMii Ha HMOHBI (MarHus, KaJlblUs, aTIOMHUHMS, UHKa, >xene3a(ll) u
xenesza(Ill), mequ(Il); HaGmroaeHNe U OMKMCaHKE MPOLIECCOB OKPAIIMBAHUS TUIAMEHU HOHAMH HATPUS, KK U KalbIIHs
(BO3MOXKHO HCIOJIb30BaHHE BUIEOMATEPHUATIOB); HCCIENOBAaHUE aM(OTEPHBIX CBOWCTB TUAPOKCHUIA ATOMUHUS W
TUAPOKCH/IA IIMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHen1me MeTaibl M UX COSIMHEHUS

XHUMHS ¥ OKpYXaromas cpeaa




Hosrlie MaTceprajibl U TCXHOJOI'UU. BemectBa n MaTCpHaJibl B HOBCGI[HCBHOI;'I JKM3HU YeJIOBeKa. XUMHUSI U 310pPOBEE.

4.1 be3onacHoe ucnonp30BaHKUE BEIIECTB U XUMHUUYECKUX peakiuil B ObiTy. IlepBas moMols npu XMMHYECKUX OXKOrax U
OTpaBJICHUX
OCHOBBI PKOJIOTMUECKON IPaMOTHOCTH. XUMUYECKOE 3arpsisHeHue okpyskaromei cpensl [1/IK. Poss xumuu B perieHun

4.2 9KOJIOTUYECKUX MpolbsieM. [IpuposHble HCTOYHUKM YIJIEBOAOPOAOB (Yrosb, NPUPOAHBIN ra3, He(Th), MPOJYKTHI UX
nepepaboTKU, UX POJIb B OBITY U IPOMBILLIEHHOCTH

4.3 XVUMHUYECKUI IKCIEPUMEHT: U3yueHue 00pa3oB MaTepHaioB (CTEKIIO0, CIIJIaBbl METAJIJIOB, [TOJIMMEPHBIE MaTEPUAIIbI)




IMPOBEPSIEMBIE HA OI'3 11O XUMWHM TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBHON MTPOI'PAMMBI OCHOBHOT'O OBIIIEI'O OFPA3OBAHMSI

Kon nposepsiemoro IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 0230BOI0 YPOBHSI OCBOCHHS
TpeOoBaHus OCHOBHOI1 00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOI'0 0011ero odpasosanust Ha ocHoBe PT'OC
1 [IpencraBnenue:

O IO3HABAaEMOCTU SIBJICHHUM MNpPHUPOAbI, NMOHUMaHHE OOBEKTUBHON 3HAUMMOCTH OCHOB XMMMYECKOU
HayKHd Kak 00JacTu COBPEMEHHOI'O €CTECTBO3HAHMs, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPAKTUYECKOM
JeSITeIbHOCTH 4YEJOBEKAa B YCIOBHMSX COBPEMEHHOIO OOIECTBAa; NOHMMAaHME MECTa XUMHU Cpeau
JPYTHUX €CTECTBEHHBIX HAyK

1.1

0 HAYYHbIX MCETOHAX IIO3HAaHHUA, B TOM YHUCIIC OSKCICPHUMCHTAJIBHBIX W TCOPCTUUCCKUX MCETOHAAX
1.2 HUCCIICA0OBaHMA BCUHICCTB W H3YUCHUA XUMHNYCCKUX pCaKHHﬁ; YMCHHUE HCIIOJB30BaTb MOJICIN IJId
00BACHECHUS CTPOCHUSA aTOMOB U MOJICKYJI




o chepax mpodeccHoOHATEHON JIEATEIBHOCTH, CBSI3aHHBIX C XUMHEH U COBPEMEHHBIMH TEXHOJIOTHSIMH,
OCHOBaHHBIMHU Ha JOCTHKEHHSIX XHUMHUYECKOM HAyKH, YTO IO3BOJUT OOyUYaIOIUMCS paccMaTpUBAaTh

1.3
XUMHIO Kak cepy cBoeil Oynyiei npodeccrnoHalbHON AeATeIbHOCTH U CIeNaTh OCO3HAHHBIN BBIOOP
XUMHH KaK TpodUIBLHOrO peIMeTa Mpy Nepexo/ie Ha ypOBEHb CpelHero oOIiero oopa3oBaHus

) Bnagenue cucremoil XMMHUYECKMX 3HAHMM M YMEHHE IMPUMEHSATh CUCTEMY XHMHUECKHUX 3HaHUH,

KOTOpas BKIIIO4YacT:




2.1

Ba)KHEHIIME XUMHUYECKUE IOHATHUS: XMMHUYECKMH 3J€MEHT, aTOM, MOJIEKYJa, BELIECTBO, MPOCTOE U
CJIOKHOE BELIECTBO, OAHOPOJIHAS M HEOJHOPOAHAs CMECh, OTHOCHTENIbHBIE aTOMHAs M MOJIEKYJIsIpHast
Macchl, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MOJISIpHbIN 00BEM, OKCHJI, KUCIIOTa, OCHOBAaHUE,
coib (cpenHsis), XMMHUYECKas peakus, peakUud COEAMHEHUS, PEaKLUUU pas3JIoKEHUs,, peakLuu
3aMeIIeHNUs, peakuu 0OMeHa, TeII0BoH 3 (PeKT peakumu, 3K30- U IHTOTEPMUUECKUE PEAKIH, PacTBOP,
MaccoBasi J10Ji1 XMMHUYECKOIO 3JIEMEHTa B COEIMHEHHM, MaccoBasl /10l M IMPOLEHTHAs KOHLIEHTpaLus
BEI[ECTBA B PAacTBOPE, SAPO aroMa, JIEKTPOHHBIN CIIOW aroMa, aTOMHas OpOHTallb, PaAUyC aToMa,
BAJIEHTHOCTb, CTENEHb OKHUCICHUS, XUMHMYECKas CBs3b, JJIEKTPOOTPHULATENIBHOCTb, MOJIIPHAsS MU
HEMOoJIIPHAsT KOBAJIEHTHAs CBsA3b, MOHHAs CBfA3b, METAJUIMYECKAs CBS3b, KpUCTAUIMYECKas peréTka
(aToMHasl, MIOHHAs, METAJUTNYECKasl, MOJIEKYJISIpHAsi), UOH, KAaTUOH, aHHOH, 3JIEKTPOJIUT U HEIIEKTPOJIUT,
NIEKTPOJIUTUYECKAs] JUCCOLMALUS, PEeaKIMU HOHHOIO OOMEHa, OKHCIMTEIbHO-BOCCTAaHOBUTEIbHbIE
pEaKLuy, OKUCIUTENb U BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJIEHHUE, JIIEKTPOJIM3, XUMHUYECKOE
paBHOBecHe, 00paTUMble 1 HEOOpaTUMBbIE PeaKIMK, CKOPOCTh XMMUUYECKON peakuuu, katanuzarop, [1JIK,
KOpPpO3Usl METAJUIOB, CIIJIABbI




OCHOBOITOJIAralOIM€ 3aKOHbl XMMHH: 3aKOH COXPAaHEHUs MaccChl, Nnepuoauueckuid 3akoH J[.U.

2.2
MeHieneeBa, 3aKOH IOCTOSTHCTBA COCTaBa, 3aKOH ABOTapO

2.3 TEOPUHU XUMHUU: AaTOMHO-MOJICKYJISIPHASI TEOPHUS, TEOPUS IEKTPOIUTHICCKON AUCCOIUAIIIH

3 Brnanenue ocHOBaMHM XUMHUYECKOW TPAMOTHOCTH, BKITFOYAFOIIICH:

YMEHHE TMPABWIBHO UCIIOJIH30BaTh M3YUCHHBIC BEIISCTBA M MAaTEpPUAIBI (B TOM YHCJIC MHHEPAIbHBIC
yIoOpeHusi, METaUIbl U CIUIABBI, MPOIYKTH MEepepabOTKU MPUPOTHBIX HCTOYHUKOB YIIIEBOJOPOJIOB

3.1 (yrns, mpupogHoro rasza, HedTH) B OBITY, CEIbCKOM XO3SHCTBE, HA IMPOU3BOJCTBE M IMOHUMAHUE
3HAUEHUS JKUPOB, OCJIKOB, YIJIEBOAOB ]IS OpraHW3Ma 4YeJIOBEKa; YMEHHUE IMPOTHO3HPOBATH BIUSHUE
BEIIECTB M XUMHUYECKUX MIPOIIECCOB HAa OPTaHU3M YEIIOBEKa M OKPYKAIOIIYIO IIPUPOIHYIO CPEIy

3.2 YMEHHE UHTErPUPOBATh XMMHUECKHUE 3HAHUS CO 3HAHUSIMH JIPYTUX YUeOHBIX MPEIMETOB

313 HaJIM4YUe OMbITa PabOTHI ¢ PA3IMYHBIMH UCTOYHHKAMU HH(DOpMAMK 1O XMMHH (HAyYHAs W HAYIHO-

MOMyJIsIpHas IUTEpaTypa, CJI0BapH, CIIPAaBOUYHUKH, HHTEPHET-PECYPCHI)




YMCHHC 00BEKTUBHO OLICHNBATH I/IH(bOpMaI_[I/IIO O BCHICCTBAX, UX IMPCBpAllICHUAX W NPAKTUUICCKOM

3.4 n
MIPUMEHEHUH U YMEHUE UCTIONIb30BaTh €€ JIJIs pelIeHHs yIeOHO-1T03HABATEIbHBIX 3a/1a4
Bnagenne ocHoBaMHM TOHSTUMHOTO ammapara U CHMBOJMYECKOTO S3bIKa XUMHUHU JUJISI COCTaBJICHHS
4 (dbopMyll HEOpPraHWYECKUX BEUIECTB, YpPABHEHUNW XHWMUYECKUX PEaKIHi; OCHOBAMU XHUMHUYECKOU
HomeHknarypsl (IUPAC u TpuBHaibHOI)
YMeHue OOBSACHATH CBSI3b TIOJOXKEHUS DJJeMeHTa B [leprogudeckoll cHCTeME ¢ YHCIOBBIMU
5 XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XHMHUYECKHX JJIECMEHTOB (COCTaB MW 3apsii sapa, oOIee YUcCio
ANEKTPOHOB), paclpeiesieHueM »3JIEKTPOHOB IO JHEPTeTUYECKUM YpPOBHSM aTOMOB TMEpPBBIX TPEX
MIEPHOJIOB, KalUs M KaJIbIIUS
[IpencraBieHre 0 MEPUOJAMUYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKUX JJIEMEHTOB (paJHyCc aToMa,
6 ANEKTPOOTPHUIATEIILHOCTE), TPOCTBIX W  CJIOXHBIX BEHIECTB OT TIOJIOXKCHHS JJIEMEHTOB B
[Teproanueckoii cucteme (B MalbIX MEpUOAaX U TIIABHBIX MOATPYIIAX) U JIEKTPOHHOTO CTPOCHUS
aToMa
7 YmMmenue knaccuuimupoBarh:




7.1

XHUMHUYCCKUEC 3JICMCHTHI

7.2 HEOpraHUYECKUE BELIECTBA
7.3 XUMHYECKUE PEAKIIUHI
8 YMeHue onpeaensiTh:
8.1 BAJICHTHOCTh U CTEIIEHb OKUCJICHUS XUMUYCCKUX DJIEMEHTOB, 3apsl HOHA
8.2 BUJI XUMUYECKOM CBSI3U M TUIl KPUCTAIIMYECKON CTPYKTYPBI B COETUHEHUSAX
8.3 XapaxkTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH )
8.4 OKHCJINTEIbL U BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBath (GU3NUECKHe U XUMUYECKHE CBOMCTRA:
9.1 MPOCTBIX BEIIECTB (KUCIOPOA, 030H, BOAOPO, rpaduT, anmas, KpeMHHU, a30T, ¢ocdop, cepa, Xiop,

HATpUA, KaJauil, MarHuii, KanblUi, aTIOMUHUHR, )KETIe30)




CJIOKHBIX BELIECTB, B TOM UHUCIIE UX BOJHBIX PAacTBOPOB (BOAA, aMMHaK, XJIOPOBOAOPO, CEPOBOAOPOL,
OKCHJBI ¥ TUIPOKCUIBI MeTaIIoB I-11A rpynm, amomunaus, meau (I1), muaka, sxenesa (11 u I11), okcuas

9.2
yraepoaa (II u 1IV), kpemuans (IV), azota u dochopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a3oTHCTad, a30THas1, pochopHas, yrojapHas, KpeMHHUEBAs KMCIIOTa U UX COJIN)
MIPOTHO3UPOBATh U XapaKTepHU30BaTh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT MX COCTaBa M CTPOEHUS,
93 MPUMEHEHHE BEIIECTB B 3aBHUCHUMOCTH OT HMX CBOWCTB, BO3MOKHOCTb IPOTEKAHUS XHUMHUYECKUX
MIPEBPALICHUI B PA3TUYHBIX YCIOBUSAX
10 YMeHue coCTaBIsSITh MOJIEKYJISIPHBIE M HOHHBIC YPABHEHUS PEAKIIUil, B TOM YHUCIIE:
10.1 peakiuii HoHHOro oOMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKLIMI
10.3 WUTIOCTPUPYIOLINX XUMHUYECKHE CBOMCTBA N3YYEHHBIX KIacCOB (TPYI) HEOPraHUYECKUX BEILIECTB
10.4 MOATBEPKIAIOIINX T€HETUUECKYIO B3aUMOCBSI3b MEX/1y HUMU
11 YMeHue BeIYUCIATH (IPOBOIUTH PACUETHI):




11.1

OTHOCHUTCIIBHYIO MOJICKYJAPHYIO M MOJIIPHYHO MacCChl BEIICCTB, MAaCCOBYIO OO0 XHMHYECKOI'O
9JICMCHTA B COCIMHCHNH

11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00hEM Ira30B
114 M0 YpaBHEHHSIM XMMUYECKUX PEaKUUi U HaXOAUTh KOJIMUYECTBO BEIIECTBA, OOBEM M MacCy peareHTOB
' WJTU TIPOJTYKTOB PEAKIIUU
12 Bnanenue (3Hanue OCHOB):
OCHOBHBIMH METO/IaMU HAay4YHOTO MO3HaHUs (HaOII0ieHe, U3MEPEHHE, SKCIIEPUMEHT, MOIETUPOBAHNUE)
12.1 MIPU U3YYCHHUH BEIIECTB M XUMHUYECKUX SBICHUI; yMeHUE cPOPMYIUPOBATH MPOOJIEMY U MPEATIOKUTH
IIyTU €€ peLIeHUs
122 Oe3omacHOil pabOThl C XUMHUYECKUMHU BELIECTBAMH, XHUMHUYECKOW TOCYyI0M U 11abopaTOpHBIM
' 000pyI0BaHUEM
npaBwiaMy Oe30macHoro oOpallleHHsi C BEIIECTBAMM, MCIOJIb3YEMBbIMU B IOBCEIHEBHOH KU3HHU,
123 MIpaBWJIaMH MTOBE/ICHUS B LIESAX COEpEKEHUS 3I0POBbs U OKPYXKAIOIIeH MPUPOAHON Cpe/Ibl; TOHUMaHUE

Bpcaa (OHaCHOCTI/I) BO3ACUCTBUS Ha JKUBBIC OpTraHNU3MBbI OHpeHCHéHHBIX BCIICCTB, CII0CO00B
YMCHBIICHUS U MTPEAOTBpAICHUSA UX BPCIAHOT'O BO3ACHUCTBUS




Hammaue IMPAKTUYCCKUX HABBIKOB INUIAHUPOBAHHA W OCYIHICCTBICHHUA CIACAYIOIUX XHUMHYCCKUX

13
IKCIIEPUMEHTOB:

13.1 HU3YUYCHUC U OIIMCAHUNC (1)I/I3I/II-ICCKI/IX CBOICTB BCIICCTB, O3HAKOMIJICHHUC C (1)I/I3I/I‘-IGCKI/IMI/I U XUMHYCCKUMHN
' SIBIIGHUSIMU; OTIBITHI, WILTIOCTPUPYIOIIKE MTPU3HAKY MTPOTEKAHUS XUMUUYECKUX pPeaKIui

13.2 M3y4YeHue Croco00B pa3ieneHus: cMecen

133 MOJIy4eHUE KHUCIOpPOoJa M H3Y4YEHHE €ro CBOMCTB; MOJYYEHHE BOAOPOJA M H3Y4YCHHE €ro CBOICTB;
' MOJIy4YeHHUE YTIIEKUCIIOTO Ta3a U U3YYEeHHE ero CBOMCTB; MOTYyYeHHEe aMMUAaKa U U3Y4YE€HHE €r0 CBOMCTB

13.4 MPUTOTOBJIEHHUE PACTBOPOB C OMPEAEIEHHON MAaCCOBOM JOJIEN paCTBOPEHHOTO BEIMIECTBA

135 MIPUMEHEHUE MHAMKATOPOB (JTakMyca, MeTujIopanka u (GeHondranenHa) 1isi ONpeaesieHUs] XapakTepa

Cpelbl B pacTBOpax KHMCIOT U IIeJouei




HUCCIICAOBAHHNEC W OIIMCAHHUC CBOMCTB HCOPraHMYCCKUX BCHICCTB pPA3JIMYHBIX KJIIACCOB;, MH3YYCHHC
BSaHMOHCﬁCTBHH KHCJIIOT C METallaMHM, OKCHIaMM METaJIOB, PACTBOPHMMBIMHU H HEPACTBOPHUMBIMU

13.6
OCHOBAHUSIMH, COJISIMH; TTOJIyY€HUE HEPACTBOPHUMBIX OCHOBAHMH; BBITECHEHUE OJHOTO METaJUIa IPYTHM
U3 pacTBOpa COJIM; UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB TMIPOKCUIIOB ATFOMUHUS M [IUHKA
pelleHre SKCIIePUMEHTANBHBIX 3a/1a4 Mo TeMaM: «OCHOBHBIE KJIacChl HEOPTaHUYECKUX COCTUHEHUIN;
13.7 «DneKTponuTHYecKas aucconuanus»; «BaxHeWlne HeMeTalslbl U UX COeAMHEHUs»; «Baxuelmme
METaJUIbI U UX COCTMHCHUS
XUMHAYECKHE SKCIIEPHUMEHTHI, WUTIOCTPUPYIOIINE TPU3HAKK TMPOTEKaHHs PEeaKUuii MOHHOTO OOMeHa;
13.8 KayeCTBEHHBIC PEAKIIMH Ha MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX MOHBI: XJIOPUI-, OPOMHI-, HOTHI-,
' cynbdart-, docdar-, kapOoHAT-, CUITUKAT-aHHOHBI, TUIPOKCUI-HOHBI, KaTHOHBI AMMOHHMS, MarHWs,
KaJbLUsl, aIFOMUHUS, Kene3a (2+) u xkenesa (3+), menu (2+), nuHKa
14 YMeHnue:
14.1 MPECTABIATh PE3yIbTAThl IKCIIEPUMEHTa B (hOpME BBIBOJOB, JI0KA3aTEILCTB, TPAQUKOB U TAOJHUI H

BBIABJIATH OMIIMPUYCCKHUE 3aKOHOMCPHOCTH




14.2

YCTAaHABJIMBATh CBSI3U MEXIY peabHO HAOMIOJAeMBIMH XUMHYECKHUMH SBICHHSMH W IpPOIECcCaMH,
MPOUCXOSAIIMMHU B MaKpO- 1 MUKPOMHUPE, OOBSICHATh MPUYUHBI MHOTOOOpa3Hsl BEIECTB




HEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 [lepBoHaYaIbHBIE XUMUYECKUE TTOHATHUS
1.1 Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMecei
1.2 ATOMBI ¥ MOJIEKYJIbl. XUMHUECKHUE 3JIeMEHThI. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpocThie U ClT0KHBIEC BEIIECTBA.
1.3 Xumuueckasi hopmyna. BaneHTHOCTh aTOMOB XUMUYECKHUX I€MEHTOB. CTEeHb OKUCTICHHS

3aK0H TOCTOSHCTBA COCTaBa BCIICCTB. OtHocurenbHas atromMHas Macca. OTHOCHTEILHAS MOJICKYJIsIpHasA Macca.

1.4
MaccoBas 10711 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHU U
L5 KonuyectBo BemiectBa. Monbs. MomsipHas Mmacca. MomsipHbiii 00EM ra3oB. B3auMOCBsI3b KOJWYECTBA, MACCHl U
' 4YUClIa CTPYKTYPHBIX €OUHUI] BEIECTBA
16 dusnyeckrue U XUMHUUYECKUE SIBJICHUA. XUMHUUYECKas pCaKknusga nu eé IIpHU3HAKH. 3akoH COXpaHCHUA MaCChbl BCHICCTB.

XHWMHUYECKUE YPABHEHUS




[Tepuoanueckuii 3akon u I[lepuoanueckas cucrema xumudeckux snemeHToB .M. MenneneeBa. CtpoeHne aToMOB

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema xumuueckux snemenTos .M. Mengaeneesa. Ilepuoasl u rpynmsl.

2.1
Ou3nYecKuil CMBICI MOPSIKOBOIO HOMEpa, HOMEPOB MEPHUOA U IPYIIIbI JJIEMEHTA
27 Crtpoenue aromoB. CocraB aToMHbIX siaep. M3oTombl. DnekTpoHbl. CTpoeHHEe AJIEKTPOHHBIX O00O0JI0UEK aTOMOB
' nepBbIx 20 xumudeckux anneMeHToB Ilepuonnueckoii cucremsr [I.11. Menzaeneesa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHUOAOB, Kallus, Kalblug (paaunyca
23 aTOMOB, DJJIGKTPOOTPUIIATEILHOCTH, METAJUIMYECKUX M HEMETaJUIMYeCKUX CBOMCTB) M HX COCAMHEHUW B
COOTBETCTBUU C TOJIOKEHUEM JIEMEHTOB B [lepuoandeckoil cucTemMe U CTpOEHHUEM WX aTOMOB
3 Crpoenue BelecTsa
31 Xumndeckasi cBsi3b. KoBaneHTHast (TOJisApHAs M HEMOJSPHAsi) CBA3b. OJIEKTPOOTPUILIATEITBHOCTh XUMHUYECKUX
' anemMeHTOB. MloHHas cBsi3b. MeTamnnueckas CBA3b
319 Tunel KPUCTATUYECKUX PEHIETOK (aTOMHAs, MOHHAS, METAJTUYecKas), 3aBUCHMOCTh CBOMCTB BEIECTBA OT THIA

KpI/ICTaJIJlI/I‘{CCKOﬁ pCHléTKI/I U BUJA XUMHUYECKOH CBI3HU




4 BaxHelilve npeAacTaBuTEN HEOPraHM4ecKkux BemiecTB. Hemeramibl u ux coeauHeHus. MeTaibl 1 X COeAMHEHUS
Knaccudukanus ¥ HOMEHKIATypa HEOPTaHUYECKUX COCAMHCHMIA: OKCHUIOB (coiieoOpa3yromire: OCHOBHBIC,
4.1 KHUCIIOTHBIE, aM(OTEepHBbIE) U HECcoJIeoOpa3yrolye; OCHOBaHWM (IIETOYM M HEPaCTBOPUMBIC OCHOBAHUS); KUCIIOT
(xucnopozacoaepKaime U OECKUCIOPOAHBIE, OJHOOCHOBHBIE I MHOTOOCHOBHEIC); COJIeH (CPEIHMX U KUCIBIX )
47 ®u3nuecKue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOAOPO/IA, XJOpa, KUCIOPOJa, CEphl, a30Ta,
' docdopa, yraepoaa, KpeMHUs
43 dusnueckue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB-METAIUIOB: JIMTHS, HATPHs, KaJlHs, MarHus W KaJbIHs,
' AITIOMUHMS, JKeJe3a. DIEKTPOXUMUYECKUN sl HAPSHKEHUI METaIoB
44 ®u3nueckue U XMMHYECKUE CBOMCTBA BOJOPOJHBIX COEIMHEHHUW HEMETAJIOB: XJIOPOBOJAOPOAA, CEPOBOJAOPOAA,
' aMMHaKa
45 Oduznyeckue W XUMHUYECKHe cBoWcTBa okcuaoB HemetamwioB: cepwl (IV, VI), azora(ll, IV, V), docdhopa(lll, V),
' yraepona(Il, IV), kpemuus(IV). [Tonyuyenne okcu10B HEMETAIIIOB
46 Xumudeckue cBoricTBa okcuaoB: MeTauioB [A—IIIA rpynm, muaka, meau(Il) u xenesa(ll, III). ITomyduenne oxcumos

MCTAJJIOB




XUMHYECKUE CBOMCTBa OCHOBAaHMU M aM(OTEPHBIX THIPOKCHIOB (Ha MpHMEpE TMIPOKCHAOB aIOMUHUS, XKeJesa,

4.7
nuHka). [lonydyenue ocHoBaHU U aM(pOTEPHBIX THIPOKCUIOB
OO0mme XUMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOAHOM, CEPOBOJAOPOJHOM, CEPHUCTOM, CEpHOM, a30THOM,
4.8 dbochopHO, KpeMHUEBOH, yroiabHOH. OcoOble XMMHYECKHE CBOWCTBA KOHIICHTPUPOBAHHON CEPHOM M a30THOM
kucinot. [Tomyuenue kucior
4.9 OO61mue xuMuuecKre cBoicTBa cpenHux conueil. [lonydenue coneit
4.10 [Tomyyenue, coOupanue, pacro3HaBaHue BOJOPOa, KUCIOPO1a, aMMUAaKa, YIJIEKUCIIOTo Ta3a B JabopaTopuu
4.11 [Tony4yenne aMmMuaka, CEpHON M a30THOM KUCIIOT B IPOMBIIIIEHHOCTH. OO0IIHe crioco0bl MOTYYEHUST METAIIOB
4.12 I'eneTndeckas CBA3b MEXKY KJIIACCAMH HEOPIaHUYECKUX COCIMHEHHUN
5 XHWMHYECKUE PEAKIUN
51 Knaccugukarus XuMU4ecKuX peakiyii Mo pa3iuyHbIM MPU3HAKAM: T0 YHCIY M COCTABY YYaCTBYIOIIMX B PEAKIIMU
' BEIIECTB, 110 TEIUIOBOMY 3((eKTy, Mo N3MEHEHHIO CTENIeHEeH OKHCICHUS XUMUYECKUX 3JIEMEHTOB
59 TennoBoil 3¢dexT xuMHUyecKol peakluu, TEPMOXUMHUYECKHE YpPaBHEHHSA. DK30- M IHAOTEPMHUECKUE PEaKIUH.

TepMOXI/IMI/I‘-ICCKI/IC YpaBHCHUA




OKHCIUTEIIFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. OKuCIUTEeIn HW BOCCTAHOBUTCIIH. HpOI.[CCCbI OKHCJICHHUA H

53
BOCCTAHOBJICHHUS. DIICKTPOHHBIN OaJlaHC OKHUCINTEIbHOBOCCTAHOBUTEILHOM Peakuy
54 Teopust snexTpoauTHUecKOl aucconnanuu. KaTWOHBI, aHUOHBI. DJEKTPOJUTHI M HEANEKTPOIUTHl. CHIIBHBIE U
' crabble 31eKTpOIUTh. CTENeHb AUCCOIHALIUH
55 Peakuyun moHHOrO OOMeHa. YCIIOBHS NMPOTEKAaHUs pEaKIMii MOHHOTO OOMEHa, IMOJHBIE M COKpAIIEHHBIE MOHHBIC
' ypaBHEHUsI peaKLuii
6 XUMHS ¥ OKpYKaromas cpeaa
6.1 BemectBa u MaTepuaibl B IOBCETHEBHOW JKM3HHM YelIOBeKa. be3omacHoe MCHOIb30BaHHE BEUIECTB M XMMHUYECKUX
' peakuuii B 1abopatopuu U ObITy. [lepBast moMoIIb MPU XMMUYECKHX OXKOTaxX M OTPaBIECHUSIX
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIeH cpeasl (KUCIOTHBIC JOXKIH, 3arps3HEHUE MOYBBI, BO3IyXa M BOJIOEMOB),
6.2 cnocoObl ero npenotrBpaienus [IpenensHast nomyctumas koHuentpamus semect (I1JIK). Pons xumuu B pemeHun

HKOJIOTHYECKUX TTPOoOIeM. Y CHIIEHHE MapHUKOBOTO d(pdekTa, pa3pyiieHrne 030HOBOTO CIIOs




[Tpumenenue cepsl, a30Ta, hocdopa, yriepoaa, KDEMHHUS U UX COCTUHEHUN B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U

6.3 CeNbCKOM Xo3siicTBe. [IprMeHeHne MeTayioB M CIUIaBOB (CTaib, YYTyH, AIOPATIOMUHUHN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH UX coequHeHuil. [IoHsaTHe 0 KOppo3uu METaIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOPPO3UHU
6.4 [IpupoaHbIe HICTOYHUKH YTIEBOAOPOAOB (YToib, MPUPOIHBIN Ta3, HEPTH), MPOAYKTH UX MepepaboTKu (OEH3HH), UX
' POJIb B OBITY U IPOMBILUIEHHOCTH
[TepBoHaYanbHBIE TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHUSX yrieposa (MeTaH, 3TaH, ITUIICH, alleTUIICH,
6.5 ATAHOJI, TIMLEPHH, YKCYCHast KUCT0Ta). [IoHATHE 0 OHOMOrMYecKH BaKHBIX BEHIECTBAX: JKHpax, OeNKax, yriieBoaax — u
UX POJIM B )KU3HH YEIOBEKa
7 Pacuérsr:
7.1 o ¢popMysiaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCoOBOM) OJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IVIS1 YYHEHUKA
» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHb: YUEOHUK; S5-€¢ U3aHUE,
nepepadotantoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBemienne»

» Xumusi: 9-if kimacc: 6a30BbIN yPOBEHb: YICOHUK; 5-¢ U3AaHUE,
nepepadoranHoe ["abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxkuuonepHoe obiectBo «M3aaTensctBo «lIpocBeiieHne»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
Xumus. 8-9 kiaccel. ba3oBblil ypoBeHb. MeToanueckoe nocodre K yueOH1uKam
O. C. l'abpuensna, U. I'. Octpoymona, C. A. CnagkoBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://prosv.ru/product/himiya-8-9-klassi-bazovii-uroven-metodicheskoe-
posobie-k-uchebnikam-o-s-gabrielyana-i-g-ostroumova-s-a-
sladkova71465302/
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