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MNOACHUTEJBHAA 3AIINCKA

[IporpaMma 1Mo XWMMHM Ha YpPOBHE OCHOBHOTO 0OI1Iero o0Opa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJibTaTaM OCBOEHUSI OCHOBHOM
00pa3zoBaTeIbHON NMPOrpaMMbl OCHOBHOTO 00I1Iero 0Opa3oBaHus, MPEICTaBICHHBIX
B OI'OC OOO, a Ttakke Ha OcHOBe (QenepanbHOil paboyed MPOrpaMMBbI
BOCIIUTAHUS U C YU4ETOM KOHIICTIIIMM MPENoIaBaHus y4eOHOTO npeaMera « XuMus»
B 00pa3oBaTenbHBIX opranuzamusx Poccuiickoit deaeparuu.

[Iporpamma mo XuMHM [a€T NpPEACTaBICHHE O LENsIX, OOIIeld cTpaTeruu
0o0ydeHUs, BOCIHMTAHWS U PA3BUTHI OOYYAIONIMXCS CpEACTBAMHU Y4e€OHOTO
npeamera, YCTaHABJIMBAET o0s13aTenbHOe MIPEAMETHOE coJiep>KaHue,
npeaycMaTpuBaeT pachnpefeleHue ero Mo KiaccaM M CTPYKTYpUpPOBAaHUE 10
pazienaM W TeMaM NporpaMMbl O XHUMHH, OIpPEAENsieT KOJIUYECTBEHHbIE MU
KauyeCTBEHHBIC XapaKTEPUCTUKU COJIepIKaHUs, PEKOMEHTY eMYIO
NOCJIEIOBATENIbHOCTh ~ M3YYEHUS XUMHM C  y4YETOM  MEXKIPEAMETHBIX U
BHYTPUNIPEIMETHBIX  CBSI3€M, JIOTUKK  y4yeOHOTO  Mpollecca, BO3PACTHBIX
0COOCHHOCTEH  OO0ydJaromuxcsi, OMpeAeNsieT BO3MOXHOCTH TNpeaMera s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOMU
MpOTpaMMbl Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs, a TakkKe TPEOOBAHMM K
pe3yiipTaramM oOy4YeHHsI XUMHU Ha yPOBHE IeJIed U3YUeHHUs TIpeaMeTa U OCHOBHBIX
BUJOB Y4E€OHO-ITIO3HABATEIBHOW JICSITEILHOCTH OOYYalolmerocss IO OCBOCHHUIO
y4eOHOTr0 COJIepKaHusl.

3HaHWEe XUMHU CIY>XUT OCHOBOM st (QOpPMUPOBAHUS MUPOBO33PECHUS
oOyyaromierocsi, ero NMpeACTaBICHUII O MaTepUAIbHOM EIMHCTBE MHpPA, BAKHYIO
pOdb UIrparOT (POpMHUPYEMBbIE XHUMHUEH NPEACTABICHHUS O B3aHUMOIPEBPAILCHUAX
SHEpTUUM U 00 SBOJIIOIMH BEIIECTB B MPHUPOJIC, O MYyTSIX PEIICHUS TT00aTbHBIX
npoOJjieM yCTOMYMBOTO pAa3BUTHUS YEIOBEUECTBA — CHIPHEBOW, IHEPTETUYECKOM,
MUILEBOI U 3KOJIOTHYECKOI 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenne xumunu:

COoCOOCTBYET  pealn3alid  BO3MOXHOCTEW IS CaMOpa3BUTHI U
dbopMUpOBaHUS KYJIBTYPBI JTUIHOCTH, € 001IeH U PyHKIIMOHAIHLHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
0o0ydamIuxcs, HABBIKOB WX CAMOCTOSITENIbHOM  yuyeOHOU  J1eITeNbHOCTH,
OKCIIEPUMEHTAIBHBIX U HCCIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
NOBCEAHEBHOM >KU3HU, TaK U B IPOPECCUOHATIBHON J1EATENbHOCTH;

3HAKOMUT CO CHeUUM(UKON HAaydYHOTO MBIIUIEHUS, 3aKiIaJblBA€T OCHOBBI
IIEJIOCTHOTO B3IVIsI[a HA €IUHCTBO MPUPOJILI U YETOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
3TanoMm B (POpMHUPOBAHUM €CTECTBEHHO-HAYUYHON TPaAaMOTHOCTH 00YYarOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
HAyYHBIM 3HAHUSIM, K IPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIaJ B AKOJIOTUYECKOE
oOpa3oBaHue 00yJarONUXCsl.

JlanHble HampaBiieHUsT B OOYYEHMH XUMUU OOECHEUMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOTO  TIpeAMeTa, KOTOPBIM  SBISETCA  IMEJaroruyecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HayKH XMMHUH Ha OMPEACIIEHHOM JTare eé
pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS OPUEHTUPOBAH Ha
OCBOEHHE OOYYarONIMMUCS CHCTEMbl TMEPBOHAYAIBHBIX TOHITUN XHMHH, OCHOB
HEOPTraHWYECKOW XHWMHUU M  HEKOTOPBIX OTAECIbHBIX 3HAYMMBIX TOHSITHH
OpPraHMYECKOM XUMHUH.

CtpykTypa cojepikaHusi TMpOrpaMMbl M0 XUMHH C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTro mojxoja k e€ uzyueHuro. CojepkaHue CKIaAbIBACTCS W3 CUCTEMBI
MOHSATHM O XMMHUYECKOM 3JI€MEHTE W BEIIECTBE U CUCTEMBI ITIOHATHA O XMMHYECKOH
peakiuu. OO0e OSTH CHUCTEMBI CTPYKTYPHO OpraHHU30BaHbl [0 MPHUHIIMITY
MOCJIEIOBATEIILHOTO PA3BUTHUSl 3HAHW HA OCHOBE TEOPETHUECKHMX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona . 1. MeHneneeBa kak OCHOBHOTO 3aKOHAa XUMMUH;

— YYEHHUS O CTPOCHHH aTOMa U XUMUYECKOMW CBSI3H;

— TMpPEACTaBICHUH 00 DIEKTPOJUTHUYECKOW ITUCCOIMAIIMK BEIIESCTB B
pacTBopax.

Teopernueckne 3HaHHUS PacCMaTPUBAIOTCS HA OCHOBE HAMIIMPUYECKHU
MOJTyYEHHBIX W OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JPYroMy, BBINOJHAS (QYHKIMH OOBSCHCHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI M BO3MOXKHOCTEH MPAKTHYECKOTO MPUMEHEHUS W IOJYYCHUS
M3y4aeMbIX BEIIIECTB.

OcBoeHue TMporpaMMbl MO XHMHH  CHOCOOCTBYeT  (HhOPMHPOBAHUIO
NPEACTAaBICHUS O XUMHUYECKOW COCTaBIAIOUICH HAYYHOM KapTUHBI MUpa B JIOTHUKE
€€ CHCTEMHOW NPHUPOJbI, LEHHOCTHOIO OTHOLICHUS K HAy4YHOMY 3HAHUIO H
METOoJaM TO3HaHUs B Hayke. M3ydeHue XHMUHU MOPOUCXOJIUT C MPHUBJICUYCHUEM
3HAHUM W3 paHee M3YYCHHBIX YYEOHBIX MpeaMeToB: «OKpyX alolmHui MUp»,
«buonorus. 5—7 knacce» U «Pu3nka. 7 Kiaccy.

[Ipy wu3ydYeHUH XUMHM TPOUCXOAUT (HOPMHUpPOBAHME 3HAHUM OCHOB
XUMUYECKOW HAyKW KaK OOJaCTH COBPEMEHHOIO E€CTECTBO3HAHUS, MPAKTHUECKOU
NEeSITEIbHOCTA YEJIOBEKA W KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBHL
3agaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUM CHUCTEMBI XUMUYECKHX
3HAHUM — Ba)XKHEHIIMX (PAKTOB, MOHATUMN, 3aKOHOB M TEOPETHUECKUX IMOJI0KEHUH,
JOCTYMHBIX 0000IIEHN MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAYKH, B



NpHOOIICHNM K HAay4YHBIM METOJaM TO3HAHHWS TPU H3YYCHUHM BEUISCTB H
XUMUYECKHX PEakiuii, B (GOPMUPOBAHMH W PA3BUTUU TMO3HABATCIbHBIX YMCHHUU W
UX TPUMCHCHUU B YyYCOHO-IO3HABATCIIBHOW W  y4COHO-UCCIIEI0BATEIIBCKOM
JESATEIIPHOCTH, OCBOCHHMU TMPaBWJI O€30TMAaCHOTO OOpalieHus C BEIIECTBAMH B
ITIOBCEHEBHOM KU3HU.

[Ipu m3ydeHun XWMUM HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUSI BaKHOE
3HaYeHHUE MPUOOPENH TaKue 1IeH, KaK:

— (GOpMHUpPOBAaHME WHTEIUICKTYaTbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJAHUYECTBY, CAMOCTOSITEILHOMY WPHHSATHIO PCIICHHA,
CHOCOOHOM alanTHPOBATHCA K OBICTPO MEHSIOIIUMCS yCIOBHAM JKU3HM;

—  HampaBIIGHHOCTh OOydYeHHS Ha  CHCTEMaTHYeCKOoe MpUOOIIeHUE
oOyyaronmxcs K CaMOCTOSATEIbHOM IMO3HABATEIBHOM MJESATENILHOCTH, HAy4YHBIM
METOJIaM TO3HaHWsI, (POPMHPYIONIUM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH,

— o0ecrieyeHue ycioBUH, CIIOCOOCTBYIONIUX MPUOOPETEHUIO 00YYarOIIUMUCS
OTBITa Pa3HOOOpPA3HOW NEATEIBLHOCTH, TMO3HAHUS W CaMOIO3HAHMSA, KITIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIICTEHIIHIA), MMEIOIINX YyHHBEPCATHHOE 3HAYEHHWE IS
Pa3IUYHBIX BUIOB JICITCILHOCTH,

— dopmupoBanre o0O0mICH (QYHKIMOHAIPHOW W  ©CTECTBCHHO-HAYyYHOMH
rPaMOTHOCTA, B TOM UHCJIE YMEHHHA OOBSICHATH U OICHUBATH SIBICHUSA
OKPYIKAIOIEro0 MHUpPA, WCIOJB3ys 3HAHWS W OIBIT, MOJYyYCHHBIC MPU W3YYCHHUH
XUMUH, TPUMCHITh HMX TMPH PEIICHUH NPoO0JIeM B TOBCEIHCBHOW JKH3HH H
TPYIOBOU JI€SITETBHOCTH;

— ¢opmupoBaHne y OOydYarONMXCSd TyMaHUCTUYCCKUX  OTHOIICHUH,
NOHUMAaHUSl [IEHHOCTH XUMHUYECKHX 3HAHWUU IS BBIPAOOTKH DKOJIOTHUECKH
1esiecoo0pa3Horo MOBeACHUS B OBITY W TPYAOBOW JESITEIBHOCTH B IENISAX
COXpaHEHHS CBOETO 37I0POBbS U OKPYIKAIOIIEH MPUPOTHOMN CPEIIBI;

— pa3BUTHEC MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHSI  OOIIEUENIOBEUECKMX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MPOGWIS M HAMPABICHHOCTH ATbHEHIIEro
00y4eHus.

OOumiee 4YuCIO YacoB, OTBENEHHBIX MJISI H3YYEHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctapiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIent0), B 9 kimacce — 68 yacoB (2 4aca B HEJEIO).



COILEP KXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYaIbHbIe XUMUYECKHE TIOHSATHSA

[Ipeamer xumun. Posib XMMUM B )KU3HM 4YellOBEKa. XUMUSI B CHCTEME HayK.
Tena u BemectBa. ®dusznyeckue CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHHE
BemecTB. [loHsTHE O MeTomax TMO3HAHUS B XUMHUU. YUCTBIE BeElIeCTBAa U CMECH.
CriocoObl pazaeneHus: CMecen.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE 3JeMeHTbl. CHUMBOJIBI XUMHUYECKUX
anemMeHToB. [IpocThie U clloXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass (GopMmynia. BaleHTHOCTh aTOMOB XHMMHYECKHUX DJIEMEHTOB.
3aKkoH TOCTOSHCTBa cocTaBa BemlecTB. (OTHOCUTENbHAsE aToMHas —Macca.
OTtHOocuTeNnbHAsT MOJIEKYyJIsipHasi Macca. MaccoBasi 10Jisl XUMHUYECKOTO 3JIEMEHTa B
COC/IMHCHUHU.

KommuectBo BemectBa. Mosib. MossipHas macca. B3aumMocBs3b KOJIWYECTBA,
MacChl M 4YHUClIa CTPYKTYPHBIX €IuHMI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUI.

duznueckue U XUMHUYECKHE SIBICHUS. XUMUYECKas peakuusi U e€ MpU3HAKHU.
3aKOH COXpaHEHUsI Macchl BEHIECTB. XHMMHYecKHe ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEAKIMH (COSTUHEHHMSI, pa3I0KEeHUS, 3aMeleHusI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYJIOH, mpaBuiaMu pabOThl B J1aDOpaTOpUH U
npuémMamMu oOpailleHuss ¢ J1a00paTOpHBIM 000pY/I0BaHUEM, M3YUYEHHE M OTHCAHUE
dbu3MUeCKX  CBOWCTB  O0OOpa3llOB HEOPTAaHWYECKUX  BEIIECTB, HAOJIIOICHUC
¢u3nueckux (IUIaBJIE€HUE BOCKA, TasiHUE JibJa, PAcTHUPAHUE caxapa B CTYIIKE,
KUTIEHUE M KOHJIEHCAllMs BOJbI) M XUMHUYECKMX (FOpEHHE CBEYH, MPOKAIUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTOMN) sIBJICHUH, HAOIIOICHUE U
ONMCAHWE MPU3HAKOB MPOTEKAHUA XUMUYECKUX peakuuil (pas3iioKeHue caxapa,
B3alMO/ICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapuisi, pa3ioKeHHe THMAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJeHCTBUE Kele3a ¢ pactBopom cosu menu (1),
U3y4eHUE CII0COOOB paslelieHus] CMecel: C MOMOIIbI0 MarHuTa, (QUILTPOBAHHUE,
BBITIApUBAHKE, TUCTWLISIMSA, XpoMaTorpadus, MPOBEICHNE OYUCTKU TIOBApCHHOMN
coiu, HaOMIOJAEHHME U  ONHCAaHWE  PEe3yJbTaTOB  NPOBEACHHUS  OMbITA,
WLIIOCTPUPYIOIIET0 3aKOH COXPAHEHHsS MacChl, CO3JaHUE MOJeled MOJEKyJ
(1IapoCTep>KHEBBIX ).

BaskHeiilne npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3JeMEHT U MPOCTOe
BelecTBO. HaxoxaeHnue kuciopoga B TpUpoje, (HU3MUECKHE U XUMUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcuapl. Ilpumenenue kucinopoaa. CrocoObl



MOJIYUCHUsI KUCIOpoJa B JIabopaTopuul MW MPOMBIILIEHHOCTH. Kpyrosopor
Kucaopoaa B mpupojie. O30H — aJIoTpoIHas MOTU(HUKAIMS KUCTIOPOIa.

TermmoBo#t >PdexT XUMHYECKON peakluu, TePMOXHUMUYECKHE YpaBHEHUS,
3K30- U SHIAOTEPMHUUYECKHE peakuuu. TOIIMBO: Yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCWICHHE MapHUKOBOTO 3 deKTa, pazpylieHHe 030HOBOTO CIIOSI.

Bonmoponx — nsnemMeHT M mpocroe BemectBo. Haxoxzaenue Boaopoaa B
npupojsie, (U3MUECKMe U XUMUYECKHE CBOWMCTBA, NPHUMEHEHHE, CIIO0COOBI
nosrydyenus. Kucinorsl u conu.

Mounsipabiii 00b€M ra30B. Pacu€Tsl M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacTtBopuTenb. PacTBOpEL
HacpimeHHble 1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 10Jis1 BEUIECTBA B PacTBOpe. XUMHUYECKHUE CBOMCTBA BOjAbl. OCHOBaHUS.
Ponb pactBOpoB B mpupoje U B KU3HU 4enoBeka. KpyroBopoT BOJIbI B MPUPO/IE.
3arpsi3HeHHe NMPUPOJIHBIX BoA. OXpaHa U OYHUCTKA NPUPOJHBIX BOJI.

Knaccudukanms wneopranmdeckux coeauHenuid. Oxcuabl. Knaccudukamms
OKCHUJIOB:  cosieoOpasyromiue  (OCHOBHBIE,  KHCJIOTHBIe, amM@oTepHbIE) U
HecosieoOpasyromue. HomeHknarypa oxcuaoB. @Du3nyeckue M XUMHUYECKHE
cBoiicTBa okcuaoB. [lonyueHue okcuioB.

OcnoBanusi. Kiaccudukanuss OCHOBaHMIA: IIETOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatrypa ocHoBaHuM. PU3NUECKHME U XMMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonyueHue oCHOBaHUN.

Kucnotel. Knaccudukamus xucnor. Homenknarypa kucioT. Ousnueckue u
XUMHUYECKHE CBOMCTBa KHCIOT. Psan aktuBHoctn MetaimioB H. H. bekerosa.
[Tonyyenue KucCIoT.

Conu. Homenkiarypa cosieil. @u3MUecKMe U XMMHUYECKHUE CBOMCTBA COJICH.
[Tonyuenue coiei.

['eneTnueckasi CBSI3b MEXK]y KJIACCaMHU HEOPTAHUYECKUX COCITHMHEHUU.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OTPENIENICHUE COAEp KaHUsl KUCIOpPOJa B BO3AYyXE, MOJYyUYECHHE,
coOupaHue, paclo3HaBaHWE M M3y4YEHHE CBOWCTB KHUCIOpPOJa, HaOIIOACHUE
B3aUMOJICUCTBUSL BEHIECTB C KUCIOPOJAOM M YCIOBUSL BO3HUKHOBEHUS U
npeKpamieHuss TopeHus (Tokapa), O3HAKOMJIEHHE C oOOpa3liaMh OKCHIOB U
ONMCAHWE WX CBOMCTB, IIOJIyd€HUE, COOMpaHue, paclHO3HABaHUE U H3yUYECHHE
CBOMCTB Bojopoja (ropeHue), B3auMoJAcHCTBHUE Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIOJB30BaHUE BHUJIEOMATEPUATIOB), HAOIIOJIEHHE OOpaslloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pACTBOPEHUS BEILIECTB C
Pa3IMYHON PAaCTBOPUMOCTBIO, NPUTOTOBIEHUE PAaCTBOPOB C OINPEACIEHHOU
MacCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJCUCTBUE BOJbBI C METAILIAMU
(HatpueM W KanbleM) (BO3MOXKHO  MCIOJIb30BAaHHWE BHUJIEOMATEPHUAIIOB),



ucclieoBaHre OoO0pa3loB  HEOPTaHWYECKUX  BEIIECTB Pa3IMYHBIX  KIACCOB,
HaOJIFOICHNE M3MEHEHHsI OKPACKU WHIAMKATOPOB B PACTBOpaxX KHUCIOT W IIEIIOYCH,
u3yyeHue B3aumozeicTBus okcuaa Mmeau (II) ¢ pacTBopoM cepHOIl KHUCIOTHI,
KHCIIOT C METaJUlaMM, pPEaKkUuid HEUTpalu3aluy, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHMI, BBITECHEHHE OJIHOTO MeETajja JPYrUM W3 pacTBOpa COJH, PELICHHUE
JKCIEPUMEHTAIBHBIX 337a4 MO0 TeMe «BaxuHenmume Kiaccbl HEOPTaHWYECKUX
COEIUHEHUI.

IHepuoauueckuit 3axkoH u Ilepumoamueckass cucremMa XUMHYECKHX
iemMenToB JI. W. MenneneeBa. CrTpoeHune aToMoB. XHMHYECKAs CBS3b.
OKHCIMTEIBHO-BOCCTAHOBUTEIbHbIC PEeAKUMHU

[lepBble MOMBITKM KiIacCU(PUKALMKM XUMHUYECKHX 3JieMeHTOB. l[loHsiTue o
rpynmnax CXOJHBIX OJJIEMEHTOB (ILEJIOYHbIE U MIETOYHO3EMEIbHbIE METAJJIbI,
TaJIOTeHbI, HUHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yroT aMpOTEPHBIC OKCHIBI
Y TUJIPOKCHUJIBL.

[Iepnonnueckuii 3akoH. [lepuoauyeckas cucreMa XMMHUYECKUX DJIEMEHTOB /I,
. MenneneeBa.  KopoTkomepuojnHas W JJIMHHONIEpUOAHAs  (POpMBI
[Tepuonnueckoii cucteMbl xumudeckux snemeHToB J[. M. MenpaeneeBa. [lepuoasl
U rpynnel. PuU3NYECKU CMBICT MOPSJAKOBOTO HOMEpa, HOMEPOB MEpHOaa U
TpyNIbl 3JIEMEHTA.

Crpoenune aromoB. CocTtaB aroMHbIX saep. M3otonsl. DnekTpoHbl. CTpoeHue
AJEKTPOHHBIX  000J04YeK aroMOB TepBbIX 20 XMMHYECKUX DSJIEMEHTOB
Ilepuonnueckori cucremsl JI. M. MenneneeBa. XapakrepucTUKa XHUMHUYECKOTO
3JIEMEHTA 10 €ro nojoxeHuto B [lepuoanueckoit cucreme J[. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHsI paguyca aTOMOB XUMHUYECKUX DJIJIEMEHTOB,
METANIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U MEPUOJIAM.

3Hauenue Ilepunoanyeckoro 3akoHa u [lepuoandecko CUCTEMbl XUMHUYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku WU npaktuku. [[. . MenpeneeB — yd€Hbld U
rpakJIaHMH.

Xumuyeckass cBA3b. KoBaneHTHas (TojsipHass W HEMOJSIPHAsl) CBSI3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKHUX AJIEMEHTOB. IOHHAs CBA3b.

CreneHb OKHCIICHHUS. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIIMH.
[Iporiecchl okucaeHus: U BOCCTaHOBIEHUSI. OKUCIUTENU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOJICHCTBHE
TUAPOKCHJA LMHKA C pacTBOPaMHM KHUCIOT W IIEJIOYEH, MPOBEICHHE OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPHUMEPBI  OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX  pEAKLIUU
(ropeHue, peakiuy pas3ioKEeHHs, COSTUHEHNSA ).

Mesicnpeomemmnule ceéasu



Peanuzamms MeXNpeaMeTHBIX CBSI3€M TpPU W3YYEHUHM XUMUUM B 8§ Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOIUX eCTECTBEHHO-HAYYHBIX
MOHSTUHN, TaK M TIOHSATUH, SBISIOMIMXCS CUCTEMHBIMH ISl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTecTBEeHHO-HAay4YHbIC TOHATHS: HAYYHBIA (hakT, THIOTE3a, TEOpHs,
3aKOH, AaHajiW3, CHHTe3, KiaccupuKaius, MNePUOJAUYHOCTh, HaOJIIOJCHNE,
SKCIEPUMEHT, MOJICIMPOBAaHNE, U3MEPEHHUE, MO/JICIIb, SBJICHHUE.

®dwuszuka: Marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ,
U30TOTBI, PAAMOAKTUBHOCTh, MOJICKYJa, AJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, (U3MYECKUE BEIUYUHBI, €IUHHUIIBI
U3MEpPEHUs, KOCMOC, TUTaHeThI, 3BE31b1, COJTHIIE.

buonorus: dorocunTes, npixanue, 6uocdepa.

['eorpadus: armocdepa, rtuapocdepa, MUHEpAIBl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOIAaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemiecTBO M XMMHU4YecKasi peakius

[Tepnonnueckuii 3akoH. [lepuognyueckas cucteMa XUMHUYECKUX AJIEMEHTOB /I,
N. MengeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHMHU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, KaIusl, KaIbIUI H UX
COCIMHCHUM B COOTBETCTBMU C TIOJIOKEHUEM »JJIeMEeHTOB B Ilepuognueckon
CHUCTEME U CTPOCHHEM HUX aTOMOB.

CrtpoeHue BelmiecTBa: BHUABl XUMHUYECKOW CBsI3U. THITBI KPUCTAIUTMUECKUX
peIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIA KPUCTATIUYECKON PEHIETKH U
BHUJAa XUMHUYECKOH CBA3U.

Knaccudukanmss 1 HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Ppa3IUYHBIM KJlacCaM HEOPTaHUYECKUX
COCMHEHUHN, TeHETUYECKasi CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukaims XUMHUUECKUX PEAKIHiA 10 Pa3IndHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIoBOMYy 3(ddeKTy, o
W3MEHEHUIO CTENEHEH OKHUCIEHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, TO
y4acTHIO KaTajau3zaTropa). IK30- U SHIOTCPMHUYECKUE PEAKIINUA, TEPMOXUMHUICCKUE
ypaBHEHHUS.

[lonsiTue o ckopocTH XUMHUYECKOM peakiuu. IloHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XMMHUYECKHX peakiusaX. [[oHATHE O TOMOTEHHBIX U T'e€TEPOTCHHBIX
peakmusax. ITonsatue o xaramuze. [loHsTHe o XuMHUYeckoM paBHOBecHU. DaKTOPHI,
BIMSIIOIIME HAa CKOPOCTh XHUMHYECKOW PEAKIMU U TIOJOKEHHE XHUMHYECKOTO
paBHOBECHSI.

OKHUCTUTETbHO-BOCCTAHOBUTENIBPHBIE  PEAKIMH,  JJICKTPOHHBIM  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHOM peaxiuu. CocraBieHue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd €  HUCHOJB30BAHMEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOJIUTUYECKONW JUCCOLMALUN. DIEKTPOJUTHI U HEANEKTPOJIUTBHI.
Karnonsl, aHnoHbl. MeXxaHU3M AMCCOLMAIIMM BEUIECTB C Pa3jWYHbIMUA BUIAMU
xumuyeckoi cBsizu. Crenens auccouuanuu. CuibHbIE U C1a0ble SJEKTPOIUTHL

Peakiiuu noHHOTO OOMeHa. YCIOBHUSI NMPOTEKaHUSI PeaKIMii HOHHOTO OOMeEHa,
MOJIHBIE W COKpAIIEHHbIE MWOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMM MW CoJIel B CBETe TPEACTABICHUA OO0 DIEKTPOJIUTHUECKOU
nuccouunanuu. KauecTBeHHble peakiyu Ha MOHBL. [loHsATHE O THIpOIM3E CONEH.

Xumuueckuu Ixcnepumenm:

O3HAKOMJICHHE C MOJENSMHU KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIIECTB — METAUIOB W HEMETAUIOB (Tpadura W anMasa), CIOKHBIX BEIECTB
(xJiopuaa HaTpHsi), UCCIENOBAHME 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JCUCTBUSA pAa3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE HIIEKTPONPOBOJAHOCTU
pacTBOpPOB BENIECTB, IMpoLecca JIUCCOLMALMMA KHUCIOT, IIEJIOYe U cojeu
(BOBMOXKHO  MCIOJB30BAaHUE BHUJEO  MaTEepUalIOB), IPOBEJIECHUE  OMbITOB,
WUIIOCTPUPYIOIINX ~ MPU3HAKM  MPOTEKAaHUS  peakluid  HOHHOTO  OOMeHa
(oOpa3oBanme ocajka, BbIICIICHHE Ta3a, OOpa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakuuu pa3IoKEHUs, COCIUHEHUs), paclo3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAKUMd HA  HMOHBIL, PEHICHUE
AKCIEPUMEHTAIbHBIX 3a7a4.

Hemeranibl 4 MX COeJUHEHUSA

OOmass xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble crerneHu okucieHus. CtpoeHue u (pu3muecKkue CBONCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUYECKHME CBOWCTBA Ha MpUMEpPE  XJopa
(B3aUMOJIEHiCTBHE C MeETaJJIaMHM, HEMETaJjlaMU, WIeJoYaMH). XJIOPOBOJOPOI.
ConsiHasi KUCJIOTa, XMMHUYECKUE CBOWCTBA, MOJIy4€HHE, NMpuUMeHeHue. JleiicTBue
XJOpa M XJOPOBOJOPOJIa HA OpPraHU3M YeloBeKa. BakHeWllne XJIOpUIbl U X
HAXO0XJEHUE B MMPUPOJIE.

OOmas xapaktepuctuka 3neMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHbIe cTeneHu okucieHus. CtpoeHne M (U3MUECKHE CBOWCTBA
NPOCTHIX BEIIECTB — KUCIOPOJAA U CEPhbl. AJNTOTPOIIHBIE MOAU(DUKALIMHA KUCIOPOIa
u cepbl. XumMuyeckue cBoucTBa cepbl. CepoBOOPOJ, CTpOeHUE, (U3HUECKHE U
XUMHUUYECKHE CBOMCTBA. OKCHUIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast  kucnoTa, (Qu3MYECKHEe U XHMHUYECKHe cBoilcTBa (o0uiue  Kak
NpEeACTaBUTENs Kjacca KHUCIOT M cHeluduueckue). XHUMHUECKHE peakiuH,
Jexallre B OCHOBE IMPOMBIIUIEHHOTO CIoco0a TMOJY4YeHUsT CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOTHL. CoJIM CEpHOM KHUCIOThI, KAUECTBEHHAsl pEaKlMs Ha



cynbdar-uon. Haxoxxmenue cepsl W €€ COEIUHEHUN B TPHUPOJE. XUMHUECKOE
3arpsA3HEHUE OKpYXKAroUIEed Cpelbl COCAUHEHUSIMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HCHUE BO37yXa M BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPAIICHHUS.

OOmast xapakrepucTuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTENEHH OKUCIEHHs. A30T, PaCIpOCTPAHEHUE B MPUPOJIE,
buzndeckue U XuMuIeckue cBorictBa. KpyroBopot azora B mpupoje. AMMUak, ero
duznyuecKre U XMMUYECKHUE CBOMCTBA, MoJlydeHue u npumeHeHue. Cojii aMMOHMUS,
ux (pU3MYecKue U XUMHUYECKHE CBOMCTBa, MpUMeHeHne. KauecTBeHHas: peakiys Ha
WOHBl aMMOHUS. A30THAasi KHUCIOTa, €€ TOoJIyueHue, (PU3MUECKHe U XUMUYECKUE
cBOolcTBa (OOmIME Kak TMpEACTaBUTENsS Kiacca KHCIOT U craenuduueckue).
Ucnonp3oBaHne HUTpaTOB U cOJed aMMOHHUS B KaueCTBE MHHEPaJIbHbIX
ynoopeHnii. XuMHUYECKOe 3arps3HEHUE OKPYKaloIIeh Cpellbl COCTUHEHUSIMH a30Ta
(KUCITOTHBIE JOIH, 3arpsi3HEHHE BO3AyXa, MOYBBI W BOg0oEMOB). Docdop,
ajutotpornueie Monudukaimmu ¢dochopa, Puznyeckue U XUMHUYECKHUE CBOMWCTBA.
Oxcun pocdopa (V) u dpochopras kucnota, pu3ndeckue U XMMUIECKUE CBOKCTBA,
nosnydenue. Mcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPATLHBIX Y100pEHHUM.

OOmas xapakrtepuctuka 3nemMeHToB [VA-rpynmbel. OcoOE€HHOCTH CTpOEHUs
aTOMOB,  XapakTepHbIE  CTEMEHW  OKUCJIEHHS.  YTIepoJd,  aUIOTPOIIHBIC
MoaupUKaIMKM, pacpOCTpaHeHUEe B TMpupojae, (PU3NYECKHe U XUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopot yriaepoaa B npupojie. OKcuabl yriiepoaa, ux
dbuznueckue W XHUMHYECKHE CBOMCTBA, JEHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJIYUCHHE W TIPUMEHEHHE. DKOJOTHUYECKHE MPOOJIeMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a mioOaJbHOrO TOTEIUICHUS KJIMMAara, MapHUKOBBINA
a¢dekr. YroapHas KHCIOTa U €€ CONMU, NX (U3UYECKUEe U XUMHUYECKHUE CBOUCTBA,
noJiyueHue U mnpuMeHeHue. KauyecTBeHHass peakuus Ha KapOOHAT-MOHBL
Hcnonp3oBanne kKapOOHATOB B OBITY, MEAUIMHE, MPOMBIILIEHHOCTH U CEIbCKOM
XO3SICTBE.

[lepBoHauanbHbIe MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAUHEHHSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, ATaHOJI, TJIUIEPUH, YKCyCHAs! KUCIIOTA).
[IpupoaHble HUCTOYHMKHM YTIE€BOJAOPOAOB (YyroJib, MPUPOAHBIA Tra3, HeDTh),
OpOAYKThl UX mepepadoTku (O€H3WH), UX POJb B OBITY M MPOMBIIIIEHHOCTH.
[TonaTHE 0 OMOJIOTHYECKN BaXKHBIX BEIIECTBAX: KUPaX, OEIKax, yriIeBoJgaX — U UX
poiauM B KHM3HM 4elloBeKa. MaTepualibHO€ €AMHCTBO OpPTaHUYECKUX U
HEOPTraHMYECKUX COCIMHECHUH.

Kpemunii, ero ¢usmueckue ©u XUMHUYECKHE CBOWCTBA, IMOJYyYECHHE U
npumeHenne. CoenuHeHuss KpeMHuss B mnpupoge. OOmue mnpeacraBieHust o0
okcuge kpemuus (IV) m kpemuueBoi kuciaote. CHUIMKAThl, UX HCHOJb30BAHUE B
ObITy, B TMPOMBIIIJICEHHOCTH. BakHeilline CTpOUTENbHbIE MaTepHUallbl: KEepaMHUKa,



CTEKJIO, IIeMEHT, 0eToH, kene300eToH. [IpoOGiaeMbl 6e30MmacHOTO HCIOIb30BaHUS
CTPOMTEIbHBIX MATEPUATIOB B MOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

HM3yUEeHHE 00pa3lloB HEOPTaHWYECKUX BEIECTB, CBOMCTB COJSHOM KHCIOTHI,
MIPOBEJICHNE KAYECTBEHHBIX PEAKIIMA Ha XJIOPUJ-MOHBI U HAOJIIOJCHHE TPU3HAKOB
WX TPOTEKaHUs, OIBITHI, OTpaxarolmne QU3NUECKUEe U XUMHUUYECKHE CBOMCTBA
TAJIOTEHOB M HMX COCIAMHEHHM (BO3MOXHO HCIIOJIB30BAaHUE BHUIACOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ oOpa3laMu XJOpPHUIOB (TaJOreHUJOB), O3HAKOMIICHHE C
obOpasmmaMu  ceppl W e€  coeAUHEHUSAMH  (BO3MOJXKHO  HCIIOJIb30BaHHUE
BUJIEOMATEpPHUAIIOB), HAOIIOJIEHUE Mpoliecca OOyrIMBaHUsl caxapa MoJl JeHCTBUEM
KOHLIECHTPUPOBAHHOW CEPHOW  KHCIOTBIL, HW3YYECHUE XHMHUUYECKUX CBOWCTB
pa30aBJICHHOW CEPHOU KHUCIIOTHI, IPOBEICHUE KaUeCTBEHHON PEaKIuu Ha Cybdar-
WOH W HaOII0OJeHHUE TpHu3HaKa e MPOTEKAaHWs, O3HAKOMJICHHE C (PU3NYECKUMH
cBoMcTBaMH a3oTa, (ochopa U uUX coenuHEHUN (BO3MOXKHO UCIHOJb30BAHUE
BHJICOMATEPHUAIOB), oOpa3laMu a30THBIX U (POCHOPHBIX yA0OpEHUH, MOIyUYCHHE,
cobupaHue, pacro3HaBaHUE M U3YUYCHHME CBOWMCTB aMMMaKa, TMPOBEIACHUE
KaueCTBEHHBIX PEakIMi Ha MOH aMMOHUS U docdaT-UOH U HU3yUYEHHE MPHU3HAKOB
UX TMPOTEKAHUS, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJIbIO
(BO3MOXKHO HCITOJIb30BaHHE BUJIEOMAaTEPHUAIIOB), U3y4YeHue MoOJIeTIeH
KPUCTAUIMUECKUX pEETOK anMasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM |
YCTPOMCTBOM TPOTHBOTA3a, IMOJy4YeHHE, cCOOMpaHue, pacro3HaBaHUE W U3yUYEHHE
CBOMCTB YTJIEKUCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX PEaKIMil Ha KapOoHAT
CUIMKAT-MOHBl W H3YUYCHHE TMPH3HAKOB HUX TMPOTEKAHMs, O3HAKOMJICHHE C
NPOAYKIIMEH CHJIMKATHOM TPOMBIIUICHHOCTH, PEIICHUE JKCIePUMEHTATbHBIX
3a71a4 1o Teme « BakHelre HeMeTaJuibl U UX COCJTMHEHUS».

MeTanibl 4 UX COeTUHEHUS

OO6mras XxapakTepUCTUKa XUMUYECKUX JJIEMEHTOB — METAJNIOB HA OCHOBAHUU
ux mnonoxeHuss B Ilepuomumyeckodt cucreme xumudeckux osiaementoB /J[. M.
MenneneeBa u crpoenus atomoB. CTpoeHne MeTalsioB. MeTtainiandeckas CBsI3b U
METAJJINUECKass  KpUCTAIMYeckas  pemérka.  DIeKTPOXUMUYECKHH P
HanpsDKeHU MeTaiuioB. Pu3nyeckue U XMMUYECKHE CBOMCTBa meramioB. OOmue
crocoObl ToJTydeHus: MeTauiaoB. lloHATHE O KOPPO3UM METaII0B, OCHOBHBIC
crnocoObl 3amuThl UX OT Kopposuu. CrmiaBbl (CTanb, YyryH, AIOPATIOMHHUN,
OpoOH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIICHHOCTH.

[Ilenounple MeTamIbl: TookeHue B Ilepuogudeckoi cCUCTEME XUMHUYECKUX
anemenToB JI. M. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaXOXJEHUE B MNPUPOJIE.
dusznyuecKkue U XUMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kainus). OKCHabl U



TUAPOKCUABI HaTpusi W Kanus. I[IpuMeHeHwe WIEeT0YHbIX METALIOB M HUX
COCIUHECHUM.

[[lenoyHO3eMeNbHBIE METAJIBI MarHMid M KajJblLMi: TMOJOXXEHHE B
[lepunoanueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHUE B npupojae. Pusnueckue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanplus. Baxueilmume coeauHeHUss Kaiablusl (OKCUZ, THUAPOKCHUI, COJIH).
KEcTrkocTh BOJIBI M CIIOCOOBI €€ YCTPAHECHHUSI.

AuntoMuHMit: nosioxkenue B Ilepronnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. N. MenneneeBa, CTpoeHUE aTroMa, HaxoxxAeHue B mpupone. dusnueckue u
XUMUYECKHUE CBOWCTBA amtoMHUHMS. AMQOTEpHbIE CBOWCTBAa OKCHAA U THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B lleproandeckoil cucreMe XUMUYECKUX 3J1EMEHTOB [1.
N. MenneneesBa, crpoeHue aroma, HaxoxxiaeHue B mpupone. Dusmyeckue u
XHMHYECKHEe CBOMCTBA kene3a. OKCUIbl, THIAPOKCUABI U conu xene3a (1) u xemnesa
(IIT), ux coctaB, CBOMCTBA U MOJTyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oOOpa3laMi METAUIOB M CIUIaBOB, HUX (UIHYECKUMHU
CBOMCTBaMH, W3y4YEHHE  pE3yJIbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCTIOJIb30BaHUE BHUJACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHIIA
KaJdbliUd W HATpusi C BOJOM (BO3MOXKHO HCIOJIb30BaHHE BHIEOMATEPUATIOB),
HCCIIEJJOBAHUE CBOWMCTB JKECTKOW BOJBI, MPOLIECCA TOPEHUS XKEJE€3a B KUCIOPOAE
(BOBMOXHO  HCHOJIb30BAaHWE  BUIAECOMATEPHAIIOB), IMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX pPEAKIMl HA WOHBI: MAarHus, KaJIbLHWs, ATIOMUHHUS, LIUHKA, XKEJe3a
(I1) u xene3a (111), menu (II), HabnrogeHNe U onmMcaHUe MPOLIECCOB OKPAITUBAHUS
IUITAMEHM MOHAMHU HATpus, Kaius U Kaiublugd (BO3MOXXHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIOB), UCCIeIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCHUA ATIOMUHUSA
Y TUAPOKCHUIA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/a4 Mo TeMe «BaxHenmme
METAJLJIBl U UX COCIMHEHHUS.

X¥MHA U OKPY:KaK0LIas cpeaa

BemectBa m Marepuasnipl B NTOBCEIHEBHOM KW3HU 4YEIIOBEKA. be3omacHoe
WCIIOJTb30BaHNE BEIIECTB U XMMUYECKUX peakuuid B ObITy. IlepBas momorns mnpwu
XAMHUUYECKUX OKOTax U OTPaBIICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYXKalolled cpenbl (mpenenbHas AOIMyCTUMAas
KOHIIeHTpauus BemiecT, Aanee — [1JIK). Ponp xuMuu B pelieHnH 3KOJIOTUYECKUX
npoOJieM.

Xumuueckui yKcnepumenm:

H3yUeHHE OO0pa3I0B MaTepHaNTOB (CTEKIO, CIUIaBbl METAJIOB, MOJHUMEPHBIC
MaTepuabl).

Meoswcnpeomemmnbnie cea3u



Peanuzamms MeXNpeaMETHBIX CBSI3€M TpPU W3yYEHUHM XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOIUX eCTECTBEHHO-HAYYHBIX
MOHSTUHN, TaK M TIOHSATUH, SBISIOMIMXCS CUCTEMHBIMH ISl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAy4YHOTO IIMKJIA.

OOuue ecTecTBEHHO-HAay4YHbIC TOHSTHS: HAy4YHbIM (hakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaIM3, CHHTE3, KiIacCupUKaus, TMEepUOIUIHOCTh, HaOII0IeHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJENb, SBJICHHE, MApPHUKOBBINA
a(dekT, TeXHOTOTHS, MaTepHAIIbI.

®dwuszuka: Marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ,
U30TONBI, PaJUOAKTUBHOCTb, MOJIEKYJa, SJIEKTPUUYECKUN 3apsll, MPOBOJHUKH,
NOJIYIPOBOJIHUKH,  JTUANEKTPUKU, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, PacTBOP, PACTBOPUMOCTh, KPUCTATITUICCKAs
pemérka, CIulaBbl, (DU3UYECKUE BEITUYHMHBI, CIUHUIIBI U3MEPEHHs, KOCMHUYECKOE
NPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢otocunres, npixanwe, Ouocdepa, SKOCUCTEMa, MUHEpPATbHBIC
yA0OpeHus, MUKPOIJIEMEHThI, MAaKPOIJIEMEHTHI, MUTATEIIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaTbl, TOPHBIE MOPO/IHI,
M0JIE3HBIC MCKOIAEMBbIE, TOIJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOT'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHSA MPOTPpaMMbl OCHOBHOTO  OOIIIEro
0o0pa3oBaHusl JOCTUTAIOTCS B XOJ¢ OOyuYeHHsT XUMHHU B €IUHCTBE y4YeOHOU u
BOCIIUTATENIbHON AEATENbHOCTU B COOTBETCTBUU C TPATULHUOHHBIMU POCCUICKUMU
COLUMOKYJBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMHM ILIEHHOCTSIMH, IPHUHITHIMU B
oOllecTBe MpaBWJIaMM M HOPMaMM TMOBEJIEHUS U CHOCOOCTBYIOT Tpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATM3AIUN O0YyJarOIIUXCsl.

JIndHOCTHBIE  pe3yibTaThl  OTPAXAIOT  TOTOBHOCTh  OOy4Yaroniuxcs
PYKOBOJCTBOBAaTbCS ~ CUCTEMOW  IMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAUUWd U
pAacCIIUPEHUE OIbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YMCIIE B YACTH:

1) naTpHOTHYECKOI0 BOCIUTAHMA:

LIEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HACIEIHNI0O, NMOHUMAHUS 3HAYECHHUS XUMUYECKON HAyKH B KU3HU
COBPEMEHHOT0 O00IIecTBa, CHOCOOHOCTH BIAAETh JOCTOBEPHON HMH(pOpManuei o
NEPENOBBIX JOCTWKEHHUSIX M OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XHUMMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 yCTpONCTBE MUpa U 0OIECTBa;

2) rpa:KIaHCKOr0 BOCTIMTAHUS:

NPEACTAaBICHUSI O COLHMAIBHBIX HOpPMax M TMpaBWwiIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHOMCCIENOBATEIbCKOM,  TBOPYECKOM W JAPYrMX  BHIAX
NEeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpa3HON COBMECTHOW MESATENIbHOCTH NpPU
BBINIOJIHEHUM y4YEOHBIX, I[I03HABATENIbHBIX 3a/ay, BBINOJHEHUNM XHMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHHUS! K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TpoIlecce H3TOW Y4uyeOHOW JESITEIHHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEACHUE MW IIOCTYIIKM CBOMX TOBAPHILEH C MO3ULUHU
HPABCTBEHHBIX U NMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUI MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE U XUMUYECKOUM peaKiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH W COCTaBIISIOIINE
OCHOBY JJIsi TIOHMMAaHHsI CYHU[HOCTH HAyYHOW KapTHUHBI MHUpA, NpEAcTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHUS MPUPOJBI, B3aUMOCBA3AX YEIOBEKa C
MIPUPOTHOM CPEOiA, O pOJIM XUMHUHU B TO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

[TO3HABATEIbHBIE MOTHUBBI, HAIPABJIIEHHBIC HAa IOJYYE€HHE HOBBIX 3HAHWM IO
XUMUH, HEOOXOIUMBbIE Il OOBSICHEHHMS HAOJIOJAEMBbIX MPOIECCOB U SIBJICHHM,
NO3HABaTEIbHON, WHPOPMAIMOHHOW M YHUTATENIbCKOW KYJIbTYpPbhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMU TEKCTaMH, CHPaBOYHOM



JUTEPATYypOr, JOCTYNHBIMU TEXHUYECKUMH CpEACTBaMHU HH(POPMAIMOHHBIX
TEXHOJIOTHU;

UHTEpEC K OOyYEeHWI0 M TIO3HAHWIO, JF0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOW U  HCCIEI0BaTEIbCKOM
NeSTeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpPaBIEHHOCTH U YPOBHSA OOy4YEHUS B
JlanbHEUIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAaHUE IIEHHOCTU KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBIO, YCTAaHOBKM Ha 30POBBIM 00pa3 >XKW3HMU, OCO3HAHHME TOCIEICTBUNA U
HENpPUSITHE BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS aKOTroJisi, HAPKOTUKOB, KypeHUsi),
HEOOXOUMOCTH  COOJIIOACHUSI TMpaBUil O€30MACHOCTH TMpU OOpallleHud C
XUMHUYECKHMH BEIIECTBAMU B OBITY U peaIbHON KU3HH;

S) TPyAOBOIr0 BOCIIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3YyUYEHHIO pOoQeccuil U Tpyla pa3iuyHoro poja,
YBOKEHUE K TPYAY M pe3yjbTaraM TPYAOBOH JeSTEILHOCTH, B TOM YHUCIE Ha
OCHOBE TPHMEHEHUS TPEIMETHBIX 3HAHWK 10 XWUMHUH, OCO3HAHHBIA BHIOOD
WHIUBUYIbHOW TPAESKTOPHH MPOIOKEHUS 00pa30BaHusI C YIETOM JTMIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH,
YCHENIHOW MPO(ECCHOHATBHON NESITEIIbHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD a/IalITUPOBATHCS B MPO(eccHOHaNbHON Cpeie;

6) 3K0J10rM4YecKOro BOCIIMTAHUSA:

DKOJIOTHUYECKH 1Ieeco00pa3HOe OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHMS, TTOHUMAHUE IIEHHOCTH 370pPOBOTO U
Oe3zomacHoro oOpasza J>KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY U TCUXUYECKOMY 3J0pPOBBIO, OCO3HAHHWE IEHHOCTU COOJIIOJECHUS
npaBwi 0€30MacHOTO MOBEACHUS TPU pabOTe C BEUIECTBAMH, a TAKXKE B CUTYAIIUAX,
YIPOXKAIOIIUX 3I0POBbIO U )KU3HU JIIOJICH;

CIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4YyaeMble MPU WU3YUYCHUU XUMHHU, JJIS
pelieHus 3aay, CBA3aHHBIX C OKPY KAroIIeH MpUPOTHON Cpeloi, JJIsl TTOBBIIMICHUS
YPOBHSI  DKOJOTUYECKOM  KYJbTYpbl, OCO3HaHUS TJI00AJIBLHOTO  XapakTepa
AKOJIOTMYECKHX MpOOJIeM U MyTed WX pEIIeHUs MOCPEICTBOM METOJIOB XHUMHH,
9KOJIOTUYCCKOI'0 MbBIINUICHHA, YMCHHUA PYKOBOIACTBOBATHCSA MM B HO3HaBaTCHBHOﬁ,
KOMMYHHUKATUBHOM Y COLIMAIILHOW MPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX PE3yJIbTATOB BBIJACISIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHPOBO33pEHHUSI OOIIEHAy4YHble TMOHATHUA (3aKOH, TEOpHs,
NPHHITAT, THIOTE3a, (aKT, CHCTEMA, MPOIECC, IKCIIEPUMEHT U JPYTOe€.), KOTOPHIC
UCMOJIb3YIOTCS B E€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MNpeAMeTax U IO3BOJISIIOT Ha
OCHOBE 3HAHMU W3 ATUX MpeaMeTOB (GOPMUPOBATH MPEACTABICHUE O IEIOCTHOU



HAYYHOW KapTUHE MHUpA, U YHUBEPCAIbHbIC y4eOHbIC JIEHCTBUS (TMO3HABATEIbHBIC,
KOMMYHUKAaTUBHBIC, PETYJSATHUBHBIE), KOTOpble obOecrneduBaoT (HopMUpOBaHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILECTBJICHUIO y4eOHOU
NEATEIIbHOCTH.

Ilo3HaBaTebHbIE YHUBePCAJbHbIE Y4eOHbIE AeiCTBUS

ba3oBble Joruyeckue AeicTBUS:

YMEHHUSI UCHOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS] TPH OCBOCHUU
3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX TMOHSATUN (BBIIENATH UX XapaKTEpPHBIC
NPU3HAKY, YCTAHABIMBATh B3aUMOCBSI3b C JAPYTUMU TOHSITUSIMH), UCIIOIH30BaTh
HOHATHUS JUIsl OOBSCHEHUS! OTAENbHBIX (DAKTOB W SIBIICHU, BHIOMPATH OCHOBAHUS U
KpUTEpPUM [Ji KiacCU(UKAIMM XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKIIHA,
YCTAHABJIMBATL MPHUYIUHHO-CICACTBCHHBIC CBA3HW MCKIY O6”b€KTaMI/I N3Yy4YCHUAA,
CTPOUTH JIOTMUECKUE PACCYKICHUS (UHIYKTUBHBIC, AEAYKTHUBHBIC, [0 AHAJIOTHH),
JienaTh BHIBOJIBI M 3aKIIOUCHUS,

YyMEHHE TPUMEHATh B Tpollecce TMO3HAHWs TMOHATUA (TPEIMETHbIE U
MeTarpeMEeTHbIE), CUMBOJIMUECKHE (3HAKOBBIE) MOJIENIH, UCIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPHUMEHSIEMbIE B XMMUU MOJIETbHbBIE MPEICTABICHUS —
XUMUYECKUNA 3HaK (CHUMBOJI JJIEMEHTAa), XuUMU4eckas GopMysia U ypaBHEHHE
XUMUYECKOU Peakluu — MPH PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a/1au, C YUETOM
TUX MOJENBHBIX NPEICTAaBICHUN BBIBISTH U XapaKTEPHU30BaTh CYLIECTBEHHBIC
NPU3HAKA M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEUIECTB U XUMUYECKUX PEaKIui,
BBIABIIATDH O6H.[I/I€ 3dKOHOMCPHOCTH, IMPUYIMUHHO-CJICACTBCHHBIC CBA3U u
IPOTUBOPEUHS B U3YUAEMBIX MTPOLECCAX U SIBICHUSX.

ba3zoBrblie ucciienoBaTe/ibCKue ACMCTBUSA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMNPOCHl B KAa4€CTBE HMHCTPYMEHTA
NO3HAHUS, a TaKkKEe B KaueCTBE OCHOBBI MJisI (POPMHUPOBAHUS THUIOTE3bI IO
NpOBEPKE MPABUIbHOCTU BBICKA3BIBAEMBIX CYKICHMIA;

npuoOpeTeHre OmbITa M0 IUIAHUPOBAHUIO, OPTaHU3alMd W TPOBEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, YyMEHHME Ha0ioaarh 3a XOJOM Ipolecca,
CaMOCTOSITETLHO MPOTHO3UPOBATH €ro pe3yJsbTaT, PopMylIHpoBaTh 0000IIEHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITa, UCCIAEAOBAHUS, COCTABISATh OTUET
0 TIpOJIeTTaHHO padoTe.

Pabora ¢ unpopmanueii:

yMEHUE BBHIOWpATh, aHAJIU3UPOBATH M HWHTEPIPETUPOBATH HHPOPMAIUIO
pa3IUYHBIX BUIOB M (HOPM IPEACTABICHUS, MOJTYUYaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAsl ~ JIMTeparypa XHUMHUYECKOTO COJEp KaHUs, CIPaBOYHBIC
nocobus, pecypcel HWHTepHETa), KPUTUYECKH OLIEHWBATH MPOTHUBOPEUMBYIO H
HEJI0CTOBEPHYIO MH(OPMAIIUIO;



YMEHHE TPUMEHSTh Pa3JIMUHbIe METOJIbI M 3alMpOChl MPH TOUCKE U OTOOpE
uHbOpPMAIIMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX JJISI BBHITIOJHEHUS
y4eOHBIX M TMO3HABATEIbHBIX 33/1a4 OIMpPEAENEHHOTO THUIA, TPHOOPETEHUE OTbITA B
0o0JIacTU  HCMOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHA,
OBJIAJICHUE KYJIbTYPOU aKTUBHOTO HMCIOJIb30BaHUSI PA3TUUYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOSITEILHO BBIOMpPATh ONTUMAILHYIO (OpPMY MpeAcTaBiICHUsS UHPOPMALMH U
WUIIOCTPUPOBATh pEIIaeMble 3aJa4d HECIOXHBIMM CXEMaMH, JHarpaMMaMu,
npyrumu popmamu rpauKu ¥ ©X KOMOUHAIUSIMU;

yMEHHE UCHOJb30BaTh M aHAIM3UpPOBaTh B Ipoliecce YyuyeOHOU H
UCCIIEIOBATENIbCKON ESITEIbHOCTH MH(MOPMAIMIO O BIUSHUM MPOMBIIIIEHHOCTH,
CEIBbCKOI0 XO3SMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYKAIOLIEH NPUPOJHOU
CpEBblL.

KoMMyHHMKATHUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE /1eiicTBUSA:

YyMEHHUS 3aJaBaTb BOINPOCH (B XOJ€ Juanora v (WIiM) AUCKYCCHM) IIO
CYLIECTBY  00CykJaemMoil  TeMmbl, (OpPMYJHUPOBaTH CBOM  NPEIIOKEHUS
OTHOCHUTEJIbHO BBINOJHEHUS NPEIJI0KEHHON 3a1auu;

YMEHUS  MNPEACTaBISATh  MOJYyYEHHbIE  PE3yJbTaThl  IO3HABATEIbHOU
NEeSTeTbHOCTH B YCTHBIX W MHUCbMEHHBIX TEKCTax; JieJaTh MPE3CHTAIIUIO
pe3yabTAaTOB BBIMOJHEHUS XUMUYECKOTO JKCIEepUMEHTa (J1abopaTOpHOTO OIbITa,
1abopaTopHOi paboThI MO UCCIEAOBAHUIO CBOMCTB BEIECTB, YUEOHOTO MPOEKTA);

YyMEHUS Y4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
NO3HABAaTETbHOM M MCCIENOBATEIbCKOM  NIEATENBHOCTHM  TPU  PEUICHHH
BO3HHMKAIOUIMX MpoOJeM Ha OCHOBE Yy4€Tra OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuit (00Cyx aeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD), KOOPIUHAIUSI
COBMECTHBIX  JICUCTBHUI, ONpEIelIeHUe KPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOUW PabOThI U APYTHE).

PeryisiTuBHbIEe YHUBepcaJbHble yueOHbIe qelCTBUS:

YMEHHE CaMOCTOSATEIbHO OIpEeNessiTh LEIu JesTENIbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPHU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BHIOMpaTh Haubosee 3(hPeKTUBHBIE COCOOBI PEHICHUS] YUYEOHBIX U
MO3HABATEIbHBIX 3a/la4, CaMOCTOSATENbHO COCTABISTh WIH KOPPEKTUPOBATH
NPEIJIOKEHHBIM AJITOPUTM  JIEUCTBUM IIPU  BBIIOJHEHUM 33aJaHUA C Y4ETOM
NOJIyUYEHUsI HOBBIX 3HaHUI 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW UENH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MIPe/IjlaraéMble B YCIOBUM 3a/1aHUM.

MNPEJMETHBIE PE3YJIbTATHBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 0053aTeIbHOTO
COJIep>KaHusl, YCTAHOBJIEHHOTO JaHHOW (¢enepanbHON paboueil mnporpamMMon,
BBIICIISIIOT: OCBOEHHBIC OOYYAIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeUCTBUH, crenuduyecKkue Ui TpeIMeTHOW oOmactu  «XuMUs», BHIIbI
NEATEIbHOCTA IO  MOJYYEHHIO HOBOTO  3HAHUSA, €ro  HHTEpIpeTalluu,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K koniry oOyueHusi B 8 kjiacce nmpeaMeTHbIe pe3yJibTaThl HA 6a30BOM yPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHU:

e PpACKpBIBATH CMBICI OCHOBHBIX XHMMUYECKHX IOHSATHUN: aTOM, MOJEKyJa,
XUMUYECKUN BJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS ¥ HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEMIECTBA, MOJIb, MOJSApHas Macca,
MaccoBast 10JIsI XUMUYECKOTO AJIEMEHTAa B COCAMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEICHb
OKHCJICHUS, XMMHYECKas peakius, KiacCUpUKAIUI PEaKIuil: peaxiuu
COCAMHEHUS, PEAKIMUU PA3JOXKECHUSI, PEAKIUU 3aMEIICHUS, PEaKIUu
oOMeHa, 9K30- U PHJIOTEPMUYECKHUE PEAKINH, TEIIOBOM A PeKT peakium,
SAIpO aTroMma, JJICKTPOHHBIA CIIOM aroma, aTOMHas OpOUTalb, PaIUyC
aToMa, XMMHUYECKasi CBsI3b, MOJISAPHAs M HEMOJspHas KOBaJEHTHasl CBA3b,
WOHHAsl CBsI3b, MOH, KaTHMOH, aHWOH, PacTBOP, MaccoBas 0Js BEIeCTBa
(TIpolIeHTHAsT KOHIIEHTPAIIUsI) B PACTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MIPUMEHSTH TU MOHATHS MPU ONMCAHUK BEILIECTB U MX MPEBPAICHUM;

e HCMOJb30BaTh XHWMHYECKYI0 CHMBOJUKY JUIsi cOCTaBiieHUus GopMyn
BEIIECTB U YPABHCHUM XUMHUYECKUX PEAKLINIA;

e ONpEneNsiTh BAJIEHTHOCTH aTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHMSAX,
CTENEHb  OKUCJEHUS  DJIEMEHTOB B OWHApPHBIX  COCAUHECHMSIX,
MPUHAJIEAKHOCTh BEUIECTB K OMNPEACIEHHOMY KIAcCy COEAUHEHUUN 110
dbopmynam, BHUJ XUMHUYECKOW CBsi3M (KOBaJGHTHAas W HWOHHAasA) B
HEOPTaHUYECKUX COEAMHEHUSX;

e packpeBarb cMmbicn Ilepuogmueckoro 3axkona JI. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJNYECKONM 3aBUCUMOCTH CBOMCTB
XMMHMUYECKUX JJIEMEHTOB OT MX MOJIokeHHs B llepmoamueckoid cucreme,
3aKOHOB COXPAHEHUsI MAacChl BEHIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJICKYJISIPHOTO y4Y€HUs1, 3aKOHa ABOTaapo;

e ONWCHIBATH MW XapakTepu3oBaThb TabmuuHyo ¢opmy Ilepronnyeckoit
CUCTEMBl XUMHYECKUX DJJIEMEHTOB: pa3nyarh TMOHATHUS  «TJIaBHAs
noarpynna (A-rpymnma)» u «mnobouynas noarpymmna (b-rpymnma)y», mansie u
OoJibIIME TEPUOAbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpbIE HUMEITCI B
tabnune «llepumoamdeckas cuctema xuMmudeckux osaemeHtoB J[. U.
MeHaeneeBa» ¢ UYHCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHHSI aTOMOB



XUMUYECKUX DJIIEMEHTOB (COCTaB M 3apsj s/pa, 00IIee YUCIO dIEKTPOHOB
U pacrpe/iesIieHue UX IO JIEKTPOHHBIM CIIOSIM);

e KJIACCHU(UIMPOBATh XUMHUYECKUE JJIEMEHTHI, HEOPTaHMUECKHE BEIIECTBA,
XUMUYECKHUE peakuuu (M0 YUCIy W COCTaBy YUYacTBYIOIIMX B PEaAKIUU
BEILIECTB, MO TEIJIOBOMY 3P dEKTY);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasl OMUCAHUE MTPUMEPAMU MOJIEKYJISIPHbBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaAKIIHIA;

e TPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX TNpEBpallleHuid B
Pa3IUYHBIX YCIOBUSIX;

e BBIUUCIATH OTHOCHTEIBHYI) MOJEKYJISIPHYI0O W MOJSIPHYH MAaccChl
BEII[ECTB, MAaCCOBYIO JOJIIO XHUMHYECKOTOo JjeMeHTa 1o (opmyie
COEIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE, MPOBOJIUTh PACUETHI
M0 YPABHEHUIO XUMUYECKON peaKiluu;

e TMPHUMEHSITh OCHOBHBIE OINEPAIMH MBICIUTEIBLHON NEATEIbHOCTH — aHAJIU3
W CHHTE3, CpaBHEHHE, O00O0OIIEHHE, CHCTeMaTH3allMI0, KIacCU(UKAIUIO,
BBISIBIICHUE TPUYUHHO-CIIEJCTBEHHBIX CBS3€d — ISl U3y4EHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEaKIMi, eCTEeCTBEHHO-HAYUYHbIE METOMIbI
MO3HAaHUS — HAOJIOJIEHUEe, H3MEpEHHe, MOJICIUPOBAHHUE, SKCIECPUMEHT
(peasbHBINA 1 MBICTICHHBIN);

e CIIEIOBaThb IpaBUiIaM M0JIb30BaHUA XAMUYECKOM  TIOCYJIOM W
na0opaTopHbIM  000OpyJOBaHMEM, a TakXkKe TMpaBUiIaM oOOpallleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSMHU 1O BBIIOJHEHUIO
7a00paTOPHBIX XHUMHYECKHX OIBITOB MO TIOJYUYEHHUIO U COOMPAHUIO
ra3o00pa3HbpIX BEIIECTB (BOJAOPOJAAa M KHCIOpPOJa), IPUTOTOBJICHUIO
pPAacTBOPOB C OMNPEACIEHHONM MacCOBOM J10JIEH pacTBOPEHHOTO BEILIECTBA,
IUIAaHUPOBaTh W MPOBOJUTH  XMMHYECKHE  DKCIEPUMEHThI  TIO
pPacro3HaBaHUIO PACTBOPOB IIETOYEH M KUCIIOT C MOMOIIbI0 MHANKATOPOB
(makmyc, henondragent, METUJIOPAHX U APYTHUE).

K koHniry oOyueHusi B 9 kjacce nmpeaMeTHbIe pe3yJibTaThl HA 0a30BOM yPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMEHUH:

e PpACKpBIBATH CMBICA OCHOBHBIX XHUMHUYECKUX MOHATHA: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, HOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, BaJEHTHOCTh, JJIEKTPOOTPULIATEIHLHOCTh, CTEIEHb
OKHUCJIEHUS, XUMHUYECKasl peakiusi, XUMUYEeCcKasl CBs3b, TEIIOBOU 3(dekT
peakuuy, MOJb, MOJSIPHBIE  00BEM,  pacTBOp,  DIIEKTPOJIMTHI,
HERJIEKTPOJIUTBI, DJIEKTPOJIUTUYECKAs JUCCOLMALIMS, PEAKIHMH HOHHOIO
oOMeHa, KaTalim3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTuMple W



HeoOpaTuMble pEeaklMy, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUH,
OKUCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCIEHHME W  BOCCTAaHOBJIEHHE,
ajuioTponus, aM(pOTEPHOCTh, XUMHUYECKasl CBsA3b (KOBAJICHTHAs, WOHHAs,
METaJUIMYeCcKasi), KpUCTa/UIMUecKass pemeérka, KOppo3usi METaJlIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, TMPeaeiabHO JIOMyCTUMas
koHueHtpaus [1JIK Bemiecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHITUH H
MPUMEHSITH 3TU MOHSITHUS MPU OMMCAHUK BEIIECTB U UX IMpEBpaIleHUil;
UCMOJb30BaTh XHUMHUYECKYI0 CHMBOJIMKY JUISl COCTaBJIEHUS (QOpMys
BEIIECTB U YPABHEHUM XUMHUYECKUX PEAKLINN;

OTPENIENATh BaJ€HTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COEIMHEHUSAX PpA3NIMYHOIO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
onpeAen€HHOMY KJIAacCy COEAMHEHWH Mo QopMmyiiaM, BUJI XUMHYECKOU
CBA3U (KOBaJEHTHas, WOHHAs, METANINYECKasi) B HEOPraHMYECKHX
COEIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOH (opMmyie, Xapakrep cpeibl B
BOJIHBIX pPacTBOpaxX HEOPTaHUYECKUX COEAUHEHHM, THUIl KPUCTAIIMYECKOM
PEHIETKN KOHKPETHOTO BEIlIECTBA;

packpbeiBate cMbichn Ilepuogmueckoro 3axkona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE. OTNKCHIBAaTh U XapaKTEepPU30BaTh
tabnuunyo ¢opmy Ilepronnueckoil cucTeMbl XHMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHSTHUS «IWIaBHas mnoArpynna (A-rpymma)» U «mno0ovyHas
noarpynna (b-rpynma)», Maible W OOJbIIME TEPUOIBI, COOTHOCHUTH
o0o3HayeHMs, KOTOpPbIE HMEIOTCA B TMEPHOJUYECKONW Tabnwie, C
YUCIIOBBIMM  XapaKTEPUCTUKAMH  CTPOCHHMSI ~ aTOMOB  XHMHUYECKHUX
AJIeMEeHTOB (cocTaB M 3apsia  sapa, oOliee YHCIO0 JJIEKTPOHOB U
pacrpefieieHie WX 10 JJEKTPOHHBIM CJ0sAM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB 3JIEMEHTOB UM HMX COEIHUHEHUH B
npejesiax MajiblX MEPUOOB M TJABHBIX MOJATPYMI ¢ YYETOM CTPOCHUS HX
aTOMOB;

KJ1accu(UIMpPOBaTh XUMHUYECKHE SJIEMEHTBHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHUE peakiuu (M0 YUCIy U COCTaBy YUYaCTBYIOIIMX B PEAKIUU
BEII[ECTB, MO TEIUIOBOMY 3(PQeKTy, Mo M3MEHEHHUIO CTEICHEH OKHCIICHUS
XUMHUYECKUX DJIIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOmMKMEe W CHEIU(PUUECKHE XUMHUYECKHE
CBOWMCTBAa NPOCTHIX M CIOXKHBIX BEIIECTB, NOATBEPXkKIasd OIKCAHUE
pUMepaMu MOJIEKYJSPHBIX M HOHHBIX YypPaBHEHUIl COOTBETCTBYIOIIMX
XAMUYECKUX PEaKIIi;

COCTABJISITh  YPABHEHHSI  DJIEKTPOJUTUYECKOW AUCCOLMALIMU  KHUCIOT,
LIEJI0YEeH U COJIEH, ITOJIHBbIE U COKPAUIEHHBIE YPABHEHUS PEAKLIUNA MOHHOTO



oOMeHa, ypaBHEHHUS peaKIMii, MOJATBEPKIAIONUX  CYIIECTBOBAHHE
TCHETUYECKON CBSI3HM MEXYy BEIIECCTBAMHU PA3TUYHBIX KIIACCOB;
pacKpbIBaTh  CYIIHOCTh  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
MOCPEJICTBOM COCTaBIICHUSI DJICKTPOHHOTO OajaHca 3TUX peaKIiluii;
MPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOJKHOCTH TPOTEKAHHWsI XUMHUYECKHX MPEBPAIICHUN B pPa3IHMYHBIX
YCIIOBHSIX;

BBIUHCIISITE OTHOCUTEIIPHYIO MOJICKYJISIDHYIO U MOJISIPHYIO MacChl
BEUIECTB, MACCOBYIO [OJIIO XUMHYECKOrO »3JeMeHTa 1o QopmyJie
COEIMHEHUsI, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMHYECKOHN PEaKIHM;

coOmronarb  MpaBWja  MOJB30BAaHUS  XUMHUYECKOM  MOCyJoH |
7a00paTOpHBEIM  00OpYyJOBaHHEM, a TaKXKe TpaBWwiIa OOpamlieHus C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSIMH TI0  BBIIOJTHEHUIO
7a00paTOPHBIX XHUMHUYECKHX OIBITOB MO TIOJYUYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIIEKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIWW,  TOATBEP)KIAIONINE  KAuyeCTBEHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOpUI-, OpoMuU-,
noauna-, kapOonar-, docdar-, cwiMkar-, Ccyiabdar-, TUIPOKCUI-UOHBHI,
KaTHOHBl aMMOHHUSI W HMOHBI HM3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PAacTBOPaxX HEOPTAaHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIE OTIEPAlMH MBICIUTEILHONU JEATCIbHOCTH — aHaIu3
W CHUHTE3, CpaBHEHHE, OO0O0OIIEeHNEe, CHUCTEMAaTH3allii0, BBISIBICHUE
MPUYHUHHO-CIIEACTBCHHBIX CBSI3€H — JJIsI M3YYCHUS CBOWCTB BEIICCTB U
XUMHUYECKHX PEaKIUi, EeCTECTBEHHO-HAy4YHBIE METOJIBI TIO3HAHUS —
HaOJfo/IeHue, M3MEpPEeHne, MOJICTUPOBAHUE, IKCIEPUMEHT (peasbHBIA U
MBICTICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmnuyecTBo yacos
Ne HaumenoBaHue pa3ienoB u DJIeKTPOHHBIE (LU (POBHIE)
KouTtpoJsbHbIe IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI
Paznean 1. [lepBonayanbHble XUMHYECKHE OHSITHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmmoreka [{IOK

' MPAKTUYECKOU IESATENBHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BEKa

12 BemtecTtBa u xumMnyeckue 15 1 bubnuoreka [IOK

' peaknuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nes 2. Baxkneiimme npeacTaBuTe Il HEOPraHN4eCKUX BellecTB
21 Bosnyx. Kucnopon. [lonstue 6 bubnuoreka [IOK

' 00 okcuax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. Ionstue o kucinorax g 1 bubnunoreka LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. Pacteopsl. [lonsitue 00 5 | | bubnmuoreka 1IOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChHI 1 1 1 bubnuoreka [IOK

' HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Paznen 3. [lepuoanyecknii 3akon u [lepuoanyeckas cucrema xumnueckux 3jemMenToB /[. U. MenaeneeBa. CtpoeHue aToMoOB.

Xumnyeckas cBsizb. OKHCJIANTEILHO-BOCCTAHOBHUTE/IbHbIE peaknuu



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

Ilepuonnuecknit 3aKOH U

31 [lepuoanueckas cucrema 7 bubanoreka LIOK
' XUMHUYECKHUX deMeHTOB 1. W. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XUMHYECKast CBSI3b.
3.2 OKucCIuTeNnbHO- 8 bubmorexa [OK
) https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIINHI
b K
Uroro no pazgeny 15 nbmmorexa [0
https://m.edsoo.ru/7f41837¢
PeszepBHOe Bpemst 3 bubmorexa OK
P p https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



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

9 KJIACC

Kosm4yecTBO 4acoB DJIeKTPOHHbBIE
HanmeHoBaHmMe pa3iesnoB U TeM nugposbie
Ne i/m P Konrpoiabnsie | IlpakTuueckue (wnpp )
NMPOrpamMMabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. BemiecTBO U XMMHYECKUE PEAKIIUU
11 [loBropenue u yrimyOneHue 3HaHuU 5 1 bubanoreka LIOK
' OCHOBHBIX Pa3/eNioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubnunorexa LIOK
1.2 . 4
peaxkmumn https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS TUCCOLIAIUS. 2 1 1 bubmuoreka [IOK
' XUMHUYECKHUE PEaKIIMK B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTaibl M UX coeMHEHHS
)1 OOmiast xapakTepUCTUKa XUMUYECKHX 4 1 bubmuoreka LIOK
' anemeHTOB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO1mras xapakTeprucTUKa XUMHYECKUX
2.2 sneMmenToB VIA-rpynnel. Cepa u eé 6 bubmorexa [IOK
' TPYHIRL 6P https://m.edsoo.ru/7f412636
COEIMHEHUS
OO1ras xapakTeprucTUKa XUMHYECKUX
23 3J'ICII\L/IICHTO]1: VA f“) nnel. A30T, pocdop u ux 7 1 bubmorexa [IOK
' 124 ' ’ P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO11as xapakTeprucTUKa XUMHYECKUX
2.4 sanemeHnToB [VA-rpynnel. Yraepon u 8 1 2 bubmorexa TOK
' . Py ' po https://m.edsoo.ru/7f41a636
KPEMHUHN U UX COCTUHEHUS
Hroro no paszueny 25



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

Pa3zgen 3. MeTauibl M UX COeAMHEHUHA

3.1 OO0111e CBOMCTBA METAIIJIOB 4 bubmaorexa [OK
https://m.edsoo.ru/7f41a636
3.2 Bakueimue MeTaiibl 1 UX COSTUHEHUS 16 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpy:kawuias cpeaa
bu6mmoreka [TOK
4.1 BemecTBa 1 MaTepuansl B )KM3HHU YEJTOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHOE BpeMs 3 bubnmorexa LHOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Kosm4yecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka KonTtpouabHnsie | IIpakTuueckue
n/n Bcero H3y4yeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl

1 [Ipenmer xumuu. Poap XuMuu B )KU3HU 1 0 0 bubmuoteka LIOK
yenoBeKka. Tena u BelecTsa 01.09.2025 | https:/m.edsoo.ru/ff0d210c

) TlonsiTue 0 MeTOIaX MO3HAHMUS B 1 0 0 bubmnoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTrueckas padbora Ne 1 «IIpasuma

3 paboThI B TaOOPATOPUU U TTIPUEMBI | 0 0 bubnuorexa [IOK
oOpamieHus ¢ 1ab0paToOpHBIM 08.09.2025 | https://m.edsoo.ru/ff0d23dc
o0opymoBaHUEM»

4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 0 0 bubmuoreka [IOK
pas3aeneHus cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padora Ne 2

5 «Paznenenue cMmecelt (Ha npumepe 1 0 0 bubmorexa HOK

8 N prvep 15.09.2025 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH MIOBAPEHHOU COJIN)»
bubmmoreka [JOK

6 ATOMBI I MOICKYIEI 1 0 0 https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHE DJIEMEHTHL. 3HAKH | 0 0 bubmmoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 3JIEMECHTOB 22.09.2025 | https://m.edsoo.ru/ff0d2bed

bu6mmoreka [JOK

8 [IpocThie U cl0XKHBIE BElleCTBa 1 0 https://m.cdsoo.ru/fl0d2a6e

bubnuoreka [IOK
A - 1
? TOMHO-MOJCKYIVIPHOE yHeHHC 0 0 29.09.2025 | https://m.edsoo.ru/ffod2d50



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

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

bubmuoreka [IOK
10 Xumunueckas popmyna. BanentHocTh hitps://m.edsoo.ru/f0d2cac
aTOMOB XHUMHUYECKUX DJIIEMEHTOB
1 OtHOcHUTEeIbHAs aTOMHAas Macca. bubmoreka [JOK
OtHoOcUTENbHAs MOJIEKYJISIpHAsl Macca 13.10.2025 | https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 1011 XUMHYECKOT0 bu6mmoreka [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350¢
13 KonunuecTBo BemecTBa. MoJib. bubauoreka [IOK
MousspHas macca 20.10.2025 | https://m.edsoo.ru/ff0d5230
14 DOU3NYeCKUE U XUMUYECKHE SIBIICHUSL. bubmnoreka [IOK
XUMUYECKas peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U yCIOBUS NPOTEKAHUS bub6mmoreka [JOK
XUMUYECKUX PEAKLHUI 27.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUSI MACChl BELLIECTB. bubnuorexa [IOK
XUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brranciaenus KojandecTBa, Macchl
17 BEIIECTBA M0 YPABHEHUSAM XUMHYCCKHUX bubmorexa LOK
n . b 03.11.2025 | https://m.edsoo.ru/ff0d5708
peakiuii
Knaccudukanus XuMHISCKHX peaKIui
18 (coe I/IHq;HI/I}I A3JI0KEHUS ’ bubmorexa [IOK
a P ’ https://m.edsoo.ru/ff0d3{34
3aMeIlIeHus, 00OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIUKIoneaucT. O600IeHnEe 1 bubmorexa LOK
) pet, Smon 10.11.2025 | https://m.cdsoo.ru/ff0d40c4
CHCTEMAaTH3allHsl 3HAHUI
20 KontponsHnas pabora Nel mo Teme bubmuotexa LIOK
«BelecTBa 1 XUMHUYECKUE PEAKITHI» https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cmech razos. Cocrtas bubnuorexa [IOK
BO31yxa. Kucinopog — 3neMeHT u 24.11.2025 | https://m.edsoo.ru/ff0d448e



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

npocroe BemecTBo. O30H

dusuyeckre 1 XUMHYECKHE CBOICTBA

bubauoreka [IOK

22 KHCI0pOJa (PeaKIHMH OKHCICHHA, https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitue 00 okcuaax
CriocoOblI MOTyYeHHS KUCIIOPO/Ia B
23 J1a00PaTOPUU U MMPOMBIILIEHHOCTH bubmorexa LOK
patop p ) 01.12.2025 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopona
TermoBoit 3 dexT xumudeckon
24 peaKLnu, IOHITHE O bubmnoreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUYECKUX PEaAKITHSIX
Tonnuso (HedTh, yroap U MeTaH).
25 3arps3HeHne BO34yXa, CIIOCOOLI €r0 bubmorexa LIOK
P AR, 08.12.2025 | https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
IIpaxTuueckas padora Ne 3 mo teme
26 «l?[OJ'I YeHUE I/II():O6I/I aHHe KUCJIopoaa bubmorexa LIOK
y . p poad, https://m.edsoo.ru/ff0d4ae2
W3yYCHHE €TO CBOMCTBY
7 Bomopon — snemMeHT u mpocToe bubnuoreka [IOK
BelecTBo. Haxoxnenue B mpupoe 15.12.2025 | https://m.edsoo.ru/ff0d4dd0
)% ®dusznyecKkre 1 XMMHUYECKHUE CBOMCTRA bubmmoreka [JOK
Bozopoza. [Ilpumenenue Bonopona https://m.edsoo.ru/ff0d4dd0
29 IloHsTHE O KUCIIOTaX U COJISIX bubmorexa LIOK
22.12.2025 | https://m.edsoo.ru/ff0d50d2
30 Crioco0pI moTydeHus BOIOPOa B bubmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padbora Ne 4 1o Teme
31 «[lonyuenne u cobupanue BoIOpOIA bubmorexa LOK
Y P AOPOA, 12.01.2026 | https:/m.edsoo.ru/fl0d4f42

HN3YYCHHC €TO CBOMCTB»
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https://m.edsoo.ru/ff0d497a
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MonsipHbIii 006EM Ta30B. 3aKOH

bubauoreka [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Boruucienus o0b€Ma, KOJIMYECTBA

33 BEILIECTBA rasza o €ro U3BeCTHOM bubmiorexa HOK

= . y 19.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MK O0BEMY
Boerancnenus 00bEMOB ra3oB 1Mo

34 ABHCHHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa [OK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 ®usznyeckne 1 XUMHUYECKHUE CBOMCTRA bubmnoreka [IOK
BO/IbI 26.01.2026 | https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [lonsitue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Boaa kak pactBopuTens. HachilieHHbIE

37 u HeHacmpeHHIﬂE aCTBOPBI bubmmorexa HOK

B P PoL 02.02.2026 | https://m.edsoo.ru/ff0d5b40
MaccoBast 103151 BEILIECTBa B paCTBOpE
[IpakTuueckas pabora Ne 5 o Teme
«IIpuroroBnenne pacTBOpPOB € bubnuorexa [IOK

38 i . . N
OIpeneIEHHON MAacCOBOM I0JIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BEIIECTBA»

19 KontponsHnas padora Ne2 mo Teme bubmuotexa LIOK
«Kucnopona. Bomopon. Boma» 09.02.2026 | https://m.edsoo.ru/ff0d6342
OKkcuipl: cocTaB, Ki1accu(pUKALIHS, bubauoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XUMHUUYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK

’ P 16.02.2026 | https://m.edsoo.ru/ff0d664¢
OKCHJIOB
47 OcHoBaHus: cocTaB, KIaccupuKaus, bubmorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XUMHUYECKHE CBOMCTBA

bubauoreka [IOK

43
OCHOBaHUU 02.03.2026 | https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccupukanms, bubnuorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losryyeHue u XMMHUYECKUE CBOMCTBA bubnmuorexa [IOK
KUCIIOT 09.03.2026 | https://m.edsoo.ru/ff0dfee2
Cou (cpenHue): HOMEHKIIATypa,
(cp ) P bubmuoreka [IOK
46 CIIOCOOBI TOTYYCHHSI, XUMHUECKUE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTnueckas pabora Ne 6. Pemenne
47 SKCIIEpUMEHTAIBHBIX 33/1a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 16.03.2026 | https:/m.edsoo.ru/00ad9b7¢c
COCIMHEHUIN
43 I'eneTnueckas CBA3b MEKy KJIaCCaMH bubnuorexa [IOK
HEOPraHUYECKUX COCTUHEHUMN https://m.edsoo.ru/00ad9as50
49 O0o01IeHue 1 cucTeMaTH3aus bubmmorexa [IOK
3HaHUHU 23.03.2026 | https://m.edsoo.ru/00ad9cb2
KonTtponbnas padota Ne3 o Teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9ela
COCIMHEHUM
[lepBble MONBITKY KiIaccHPUKALIIT
51 XUMHUYECKHUX 31eMeHTOB. [lonsTue o Bubmorexa HOK
‘ 30.03.2026 | https://m.edsoo.ru/00ad9ffa
TpyIIax CXOMHBIX SJIEMEHTOB
Ilepuonnueckuit 3aKOH U
52 Ilepuonnueckas cucreMma XUMUYECKHUX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemeHToB /1. 1. MeHeneena
53 [Tepuost TIITBI, T10, TIITBI bubmuorexa HOK
PHOL, TPY - HOATPY 13.04.2026 | https://m.edsoo.ru/00ada52c
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Crpoenue aroMmoB. CoCTaB aTOMHBIX

bubauoreka [IOK

54
anep. M3otomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IEKTPOHHBIX 000JI0YEK
55 aT(l))MOB SHGMGHTI())B Ilepuoauueckoit bubmiorexa HOK
pHod 20.04.2026 | https://m.edsoo.ru/00adabbe
cucrtemsl 1. . Meneneena
XapakTepuCTUKa XUMHUIECKOTO
56 3JIEMEHTA 10 €ro MOJ0KEHHUIO B bubmoreka [JOK
ITepuonnueckoni cucreme /. WM. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leprnoanueckoro 3akoHa
57 JUISL pa3BUTUS HayKu U npakTuku. J[. W. bubnuoreka [IOK
MeHieneeB — y4EHBIH, IeIaror u 27.04.2026 | https://m.edsoo.ru/00ada96e
rpakJIaHH
PesepBublii ypok. O0001ICHHE 1
58 u TpMaTI/I mel HaHUH / bubmmorera LOK
enere v3 L3 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHasi paborta
Kontponbnas padota Ned o Teme
59 «Ctpoenne atoma. XuMuA4yeckas bubnuoreka [IOK
cB3b» / Beepoccuiickast mpoBepodHast 04.05.2026 | https://m.edsoo.ru/00adb486
pabora
ONEKTPOOTPHULIATEIBHOCTh ATOMOB bubnuorexa [IOK
60
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumuueckas CBsi3b bubmorexa LIOK
11.05.2026 | https://m.edsoo.ru/00adac34
2 KoBaneHnTHas nosisipHas xumudeckas bubmuotexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HENMoJIsIpHAst XUMHYECKast bubmorexa [JOK
CBSI3b 18.05.2026 | https://m.edsoo.ru/00adaab8
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bubmnoreka [IOK

64 Crenens oxucnenus ! https://m.edsoo.ru/00adae28

65 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE 1 bubnuorexa [IOK
peakuuu 25.05.2026 | https://m.edsoo.ru/00adb076

bubmmoreka [JOK

66 OKuCIUTEN U BOCCTAaHOBUTEIHN 1 hitps:/m.c dsoI(fru 100adb076
PesepBHblit ypok. O6001eH1e 1

67 CHCTEMAaTH3aIlis 3HAHUM 110 TEME 1 bubmmoreka [JOK
«Ctpoenue aToma. XuMHUECKas 01.06.2026 | https://m.edsoo.ru/00ad9cb2
CBS3b»

68 Pezeprublil ypok. O0001meHue u 1 bubmmotexa LIOK
cucTeMaTu3anus 3HaHUU https:/m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10O 63

[TPOI'PAMME
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9 KJIACC

KoimnuyecTBo yacon JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpouabnsbie | IlpakTHueckue A op
n/n Bcero H3y4YeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[Tepuonnueckuii 3aK0H.

1 [lepuoauueckas cucrema 1 0 0 bubmuoteka LIOK
XUMUYECKUX 3nemeHToB [[. U. 01.09.2025 | https://m.edsoo.ru/00adb59%e
MenaeneeBa
3aKOHOMEPHOCTHU B U3BMEHEHUU

2 CBOWCTB XMMHYECKHUX IJIEMEHTOB 1 0 0 bubmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBbIX TPEX MEPUOIOB

3 Knaccudukanus 1 HoMeHKIIaTypa 1 0 0 bubnuorexa [IOK
HEOPraHWYECKHUX BEIIECTB 08.09.2025 | https://m.edsoo.ru/00adb7e2
Bunpl xuMudeckoil CBI3U U THUIIBI bubmunoreka [IOK

4 . 1 0 0
KPUCTAINIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbnas padota Nel o Teme

5 «IToBTOpenue u yriayoseHne 3HaHu i 1 1 0

P Yoy 15.09.2025
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca»

6 Knaccudukanus XuMru4ecKkux i 0 0 bubnuorexa [IOK
peakIuii 1o pa3auyHbIM NPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUYECKOU

7 eakuuu. [loHATHE O TOMOTEHHBIX U 1 0 0 bubmorexa [IOK
PRI 22.09.2025 | https://m.edsoo.ru/00adbe9a
TFeTePOreHHBIX PEaAKIUIX
IloHsiTE O XUMHUUYECKOM

bubnuoreka [IOK
8 paBHOBecHH. DAKTOPHI, BIUSIONINE 1 0 0

Ha CKOPOCTH XUMHYECKON pCakuun u

https://m.edsoo.ru/00adc28c
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MOJIOKEHUE XUMHYECKOTO
paBHOBeCHsI

OKHCIUTENLHO-BOCCTAHOBUTEIIHHEIC

bubmnoreka [IOK

XHUMUUYECKHUE CBOMCTBA HA IIpUMEpPE

9
peakuuu 29.09.2025 | https://m.edsoo.ru/00adcade
Teopust 3AEKTPOIUTUUECKON
bubmuoreka [IOK
10 muccoruanui. CUIIBHBIE U ClIa0ObIe
https://m.edsoo.ru/00adcd68
BIIEKTPOIUTHI
1 Yo & VhaBHE ca . bubauoreka [IOK
HHBI BHEHUS KL
P peaxt 13.10.2025 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUU B CBETE MPE/ICTABICHUI bubnuoreka [IOK
00 PIEKTPOTUTHYECKON https://m.edsoo.ru/00add5d8
IUCCOLAAIIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE MIPEICTABIEHUNA 00 bubmorexa LOK
ped o 20.10.2025 | https://m.edsoo.ru/00add8b2
3JIEKTPOIUTUYECKON TMCCOUUAIUN
14 ITonsTHE O THApOIH3E coaeit bubmorexa LOK
P https://m.edsoo.ru/00add9d4
15 O0001IeHNE U CUCTeMaTH3aIUs bubmoreka [JOK
3HAHUU 27.10.2025 | https://m.edsoo.ru/00addd12
IIpaxkTtnyeckas padora Ne 1.
P P bubmmoreka [JOK
16 «Penienne skCepuMeHTaIbHBIX
https://m.edsoo.ru/00addbfa
3a1a9»
Kontponbnas padota Ne2 o Teme
17 «DIIEXTPOIUTHYECKAS TUCCOLUAIINS bubmiorexa LIOK
P A HHAL 03.11.2025 | https://m.edsoo.ru/00addecO
XUMHYECKHUE PEaKIUU B pACTBOPAX»
13 OO0mmas xapakTepHCTHKa TaJIOTeHOB. bubmorexa [JOK

https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopos. ComnsiHast KUCIIOTA,

19 XMMHUYECKHE CBOMCTBA, MOJIyYEHHUE bubmmorexa [JOK
’ Y ’ 10.11.2025 | https://m.edsoo.ru/00ade104
NPUMEHEHUE
[TpakTrueckas pabora Ne 2 1o Teme
. bubmuoreka [IOK
20 «ITonyyeHnue consTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
U3yuyeHue €€ CBOMCTBY
Borancienus mo ypaBHEHUSIM
21 XUMUYECKUX PEaKLHi, ECIU OOUH U3 bubmmorexa [JOK
peaitii, A 24.11.2025 | https://m.edsoo.ru/00ade488
pEeareHToB JaH B U30bITKE
2 OOmras xapakTepucTHKa 3JIEMEHTOB bubnuoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
ANTOTpOTTHBIE MOAU(DUKAIINH CEPBL
7 Haxoxnenue cepol 1 €€ CoOequHEHUI bubauoreka [IOK
B IIpUpoOJie. XUMHUUYECKUE CBOMCTBA 01.12.2025 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopo, cTpoeHue, bubnuorexa [IOK
bu3UYECKre 1 XUMUYECKHIE CBOMCTBA https://m.edsoo.ru/00ade802
Okcunpl cepbl. CepHas KHCIIOTA,
25 (pmuqecmxlre) u XI/II\I/)[I/I‘-IGCKI/IG bubmorexa HOK
N 08.12.2025 | https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHUE
XUMHYECKHUE peaKnu, JeKaII1e B
OCHOBE MIPOMBIIIIEHHOTO CIIOCc00a
MOJTYyYEHUs] CEPHOU KUCTIOTHI. bubnuorexa [IOK
26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroUIeH cpeibl COETMHEHUSIMU
cepbl
27 Brruncinenre MaccoBoM JOJIH BBIXOAA bubauoreka [IOK
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IIPOJIYKTA pEaKLUH 15.12.2025 | https://m.edsoo.ru/00adec8a
OO0mas xapakTepUCTHKA JIEMEHTOB
)3 VA-rpynmsl. A3sor, bubnuorexa [IOK
pacrupocTpaHEHUE B IIPUPOLE, https://m.edsoo.ru/00adeea6d
bU3UYECKHIE 1 XUMUYECKHE CBOMCTBA
AMMuak, ero Gu3N4IecKue u
29 XMMHUYECKHE CBOMCTBA, ITOJIyYCHHUE U bubmorexa [IOK
’ Y 22.12.2025 | https://m.edsoo.ru/00adf004
MIPUMEHECHUE
[IpakTruueckas padora Ne 3 mo Teme
30 «l?[OJ'I YyeHUE al\fMI/IaKa H3YYEHHE €T0 bubmiorexa HOK
. y 13y https://m.edsoo.ru/00adf180
CBOHCTBY
31 A3OTHas KUCTOTa, €€ Gu3nUecKue u bubmuoreka [{OK
XHUMHUYECKHE CBOMCTBA 12.01.2026 | https://m.edsoo.ru/00adf306
Hcnonp3oBanure HUTPATOB U COJIEH
aMMOHHS B Ka4€CTBE MUHEPAIIbHBIX
32 o0peHuil. XMMHYECKOE ’ bubmiorexa HOK
YAOOP ' . https://m.edsoo.ru/00adf518
3arps3HEHNE OKPYKAIOMIEH Cpepl
COSMHEHUSIMHA a30Ta
®docdop. Oxcun dhochopa (V) u
33 @ch;p;aﬂKHCHfTa%b£3;;elKHeII bubmorexa LOK
p o 19.01.2026 | https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOICTBA, MOTYYCHUE
Hcnons3oBanue dhocdaTos B
34 Ka4eCTBE MUHEPATbHBIX yI00pECHUH. bubnuorexa [IOK
3arpsi3sHEHUE IPUPOJTHON CPEIIBI https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacimpocTpaHeHHE B
35 pu E e EHSJieC;;eIIXHMquCKHe bubmmorexa OK
PHPOAE, 26.01.2026 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxcunel yriepona, ux pusudeckue u
XUMHUYECKUE CBOUCTBA.

bubauoreka [IOK

36
DKooruyeckue npooiIeMsl, https://m.edsoo.ru/00adfebe
CBs3aHHBIE C OKcUIoM yriepoaa (1V)

37 VYronbHas KuciaoTa u €€ coiau bubmorexa LIOK

02.02.2026 | https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o reme

13 "TlonmyuyeHue yriekucsiaoro rasa. bubmuoteka LIOK
KayecTBeHnHas peakuus Ha KapOOHaT- https://m.edsoo.ru/00ac027¢
noH"

[lepBoHavanbHbIe MOHATHUS 00
39 OpraHWYECKHUX BEIIECTBAX KaK O Bubmorexa LOK
P » 09.02.2026 | https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yTaepoa
. bubnuorexa [IOK
40 Kpemnuii u ero coequHeHus nommoreka L{
https://m.edsoo.ru/00ac080a
[IpakTuueckas pad6ota Ne 5.

41 Pemienue sxcrnepuMeHTaIbHbIX 33124 bubnuorexa [IOK
no teMe «BaxkHeiilre HemeTawubl U 16.02.2026 | https:/m.edsoo.ru/00ae0bf2
UX COCAMHEHUS
Kontponsnas padora Ne3 mo Teme

. bubnmuorexa [JOK
42 «BaxkHerlme HeMeTaulbl U UX
https://m.edsoo.ru/00aec0el8
COEAMHEHUS»
OO1mras xapakTepucTuka
XUMUYECKUX 3JIEMEHTOB —

13 METaJUIOB. MeTainueckas CBA3b U bubnuorexa [IOK
METaJUTN4eCcKasi KpUCTAIUINYeCKast 02.03.2026 | https://m.edsoo.ru/00ael103e
pewérka. u3nveckue CBOKMCTBa
MeTaJIoB

44 XUMHUYECKHE CBOMCTBA METAJIJIOB. bubauoreka [IOK
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DNEKTPOXUMUUECKUN PsiJ|
HANPsDKEHUH METAIIIIOB

https://m.edsoo.ru/00ael 156

OOmme crnocoObl MoTy4YeHus
MeTtannoB. CriaBel. BerauciaeHus mo

45 aBHEHUSIM XUMHWYECKHUX PeaKIINil bubmorexa LOK
P PEATIL, 09.03.2026 | https://m.edsoo.ru/00aecl156
€CJI OJIUH U3 PEareHTOB COJCPIKUT
npuMecH
b K
46 [lonsiTHE O KOPPO3UU METAIIIIOB nommorexa O
https://m.edsoo.ru/00ael278
bubmnoreka [IOK
47 €JIOYHBIE METAJUIbI
t 16.03.2026 | https://m.edsoo.ru/00aec14b2
43 Oxcuabl ¥ TUIPOKCHIBI HATPUS U bubnmuorexa [IOK
Kanus https://m.edsoo.ru/00ae14b2
49 [llenoyHO3eMETBbHBIE METAJIIBI — bubmoreka [JOK
KaJILIIUU U MarHui 23.03.2026 | https://m.edsoo.ru/00ael5e8
. bubmmoreka [JOK
50 Baxxueinmue coeqTuHEHNUS KaIbIIUs
https://m.edsoo.ru/00ael5e8
51 0O0001IIeHNE ¥ CUCTEMATH3ALNS
3HAHUH 30.03.2026
5 JKECTKOCTB BOJBI U CTIOCOOBI €€ bubmmoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
IIpaxTuueckas padora Ne 6 mo teme
53 ")ﬁéCTKOCTB BOpBI 1 METOIEI €€ bubmiorexa LOK
" 8 A 13.04.2026 | https://m.edsoo.ru/00aclaed
yCTpaHEHUsI
bu6mmoreka [JOK
4 N
> AmoMHHUiH https://m.edsoo.ru/00aelc64
55 AmoTepHbIe CBOWCTBA OKCUA U bubmorexa [JOK
TUIPOKCHUIA 20.04.2026 | https://m.edsoo.ru/00aelc64
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bubmnoreka [IOK

36 Kereso https://m.edsoo.ru/00ae1d86
57 Oxcuapl, TMIPOKCUIBI U COJIM JKeJe3a bubmorexa [JOK
(IT) n xxene3a (III) 27.04.2026 | https://m.edsoo.ru/00ae35¢6
58 0O0001IeHNE ¥ CUCTEMATH3ALNS
3HaHUI
[IpakTuyeckas padora Ne 7.
59 Pemenue sxcrnepuMeHTaIbHbIX 33124 bubnuorexa [IOK
o Teme «BaxxHele MeTamibl 1 UX 04.05.2026 | https://m.edsoo.ru/00ae3ded
COEIMHEHUSD)
Brruncnenus o ypaBHeHUSIM
XUMUYECKUX peaKIuil, eclii OJIMH U3
60 peareHTOoB JAaH B U30BITKE HIIN bubnuorexa LIOK
COZICPXKUT NpUMeCH. Berancienns https://m.edsoo.ru/00ael1750
MAacCOBOM JOJIM BbIXOAA MPOIYKTa
peaxkuuu
O06o001eHne U cucTeMaTU3aIHs
61 3HaHUI 11.05.2026
KontponsHnas pabora Ne4 mo Teme
62 «BaxkHelme MeTaliibl U X
COCITMHCHHUSD)
63 BemecTBa u marepuasl B bubmuoreka [IOK
IIOBCETHEBHOM JKM3HU YEJIOBEKA 18.05.2026 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpYXKaroUleh cpepl https://m.edsoo.ru/00ae4270
65 Ponb xumun B pemieHnn bubmuotexa LIOK
9KOJIOTHYECKUX MPOOIeM 25.05.2026 | https://m.edsoo.ru/00ae4270
66 PezepBHblil ypok. O6001meHue u bubmmotexa LIOK
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CUCTEMATHU3alMI 3HAHUU

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

67 PeseprubIii ypok. O600111eHE 1 i bubnuorexa [IOK
CHCTEMATHU3aLHs 3HAHUI 01.06.2026 | https:/m.edsoo.ru/00adb33c
68 PesepBHeIii ypok. O6001eHre u i bubnuorexa [IOK

CHUCTEMAaTU3alusAa 3HAHUH

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



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

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM

OBPA3OBATEJIbHOH IMPOI'PAMMBI

8 KVIACC

Kon
NPOBePAEeMOro
pe3yJjbTara

IIpoBepsieMble npeMeTHbIE Pe3yJabTATHI OCBOEHHUS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHM A

1

ITo Teme: «IlepBoHaYAIbHBIE XUMUYECKHUE TTOHATHS

1.1

pacKphIBaTh CMBICI OCHOBHBIX XHMMHMYECKUX IIOHATHUH: aToM,
MOJIEKYJIa, XHMHYECKHH DJIEMEHT, IPOCTOE BEILECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OAHOPOJHAs W HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCUTEJbHAs aTOMHasi M MOJIEKYJSpHas Macca, KOJUYECTBO
BEIIECTBA, MOJb, MOJISIpPHAsT Macca, MaccoBas J0Js XHMHYECKOIro
3JIEMEHTa B COECIMHEHUM, MOJISIPHBIM OO0BbEM, XUMUYECKas peaklus,
KIaccuukanus — peakuuid:  peakuuH ~ COEIWHEHMs, peaKuuu
pa3NoXKEHUs, pPEaKLUU 3aMELICHUs, peakluud OOMeHa, 3K30- U
SHIOTEPMUYECKUE PEAKIHMH, TEIUIOBOH 3((EKT peakiuu, pacTBOp,

MaccoBasi JI0JIsl BeulecTBa (TIPOIEHTHAsI KOHIIEHTpAIsi) B paCTBOpe

1.2

WJUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MMOHSATHH M

MMPUMCHATH 3TH IIOHATHS IIPHU OIMHMCAHNUN BEIICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

HCIIOJIb30BATh XHUMHWUYCCKYIO CHMBOJIMKY I COCTABJICHHUA (bOpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHYCCKHUX peaKHI/Ifl

1.4

pPacKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCCbl  BCHICCTB,
IIOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOTO YUYCHHUSA, 3aKOHa

ABoraapo

1.5

OIIpCACIATH BaJICHTHOCTb aTOMOB DJICMCHTOB B 6I/IHapHHX

COCAUMHCHHUAX

1.6

KJIaCCH(PHUIMPOBATh XUMUYECKHE peakiuuu (10 YUCIy U COCTaBy

YUYaCTBYIOIIMX B PEAKI[UHU BEIIECTB, 10 TETIOBOMY d((deKTy)

1.7

BBIUHCIISATh OTHOCUTEIBHYI0 MOJIEKYJISIPHYIO W MOJSPHYIO MAacCChI

BCIICCTB




1.8

BBIYHCIISTH MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa 1o (opmyie

COCIUHCHUS,

1.9

BBIYUCIATE MAaCCOBYIO JOJIHO BEHICCTBA B paCTBOPEC

1.10

MPUMEHSATh €CTECTBEHHOHAYYHBIE METO/bI MO3HAHUS — HAOII0ICHHE,
U3MEpEeHne,  MOJCIMpPOBAHUE, HKCHEPUMEHT  (pealbHBId U

MBICJICHHBIN )

Ilo Teme: «BaxkHenmme npeacTaBUTENN HEOPTaHUYECKUX BEILIECTB)

2.1

PACKpPbIBATb CMBICJI OCHOBHBIX XHMHYCCKUX TTOHSTHIA: OKCHA,

KHCJIOTa, OCHOBAaHHC, COJIb

2.2

OnpeAC/IATh MPUHAJICKHOCTL BCHICCTB K OHpe):[eJIéHHOMy KJIaCcCy

COEMHEHMH 1o popmynam

2.3

KJ'IaCCI/I(l)I/II_[I/IpOBaTB HCOPraHM4Y€CKUE BCUICCTBA
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XapakTepu3oBaTh (OMHUCHIBaTH) OONME XWMHYECKHE CBOHCTBA
BEIECTB PA3JIMYHBIX KJIACCOB, TMOATBEPXKIasl ONMUCAHHE MPUMEPaMU

MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIHI

2.5

IMPOTrHO3UPOBATH CBOMCTBaA BCOICCTB B 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBa, BO3MOXHOCTU MPOTCKAHUA XHUMHUUYCCKUX

npeBpameHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

ClIe[IoBaTh IMpaBWJIaM IIOJIb30BAHUS XUMHUYECKOW TMOCYJIOH H
1a0opaTOpHBIM O00OpYZOBaHHEM, a TaKXKe IpaBuUiIaM OOpaILICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHMSAMH IO BBIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TMOJIYYEHHUIO U COOMPAHMIO
ra3oo0pa3HbIX BeIecTB (BOAOPOJAa M KHCIOPOJa), MPHUTOTOBICHUIO
pacTBOPOB C OIpENeNEHHON MaccoBOW Joield pacTBOPEHHOTO
BEILECTBA, INIAHUPOBATH M MPOBOJUTH XUMUYECKUE IKCTIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOLIBIO

UHAUKATOPOB (JJaKkMyc, (heHoN(pTaNIenH, METUIIOPAHIXK U IPYTHE)

2.7

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEaKIun

I[Io Teme: «llepunoanueckuit 3akoH u Ilepuommnueckass cucrema
xumuyeckux siementoB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumuueckas cBa3b. OKUCIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pe€akIumn

3.1

PACKpPBIBATH CMBICJI OCHOBHBLIX XHUMHWYCCKHUX TTOHSITHH AApO aroma,
3JIEKTPOHHBIN CJIOH aToMa, aroMHas opOuTangb, paguyc aToma,

XUMHUUYCCKasa CBA3b, IOJISIpHAdA WM HCHOJApHAsd KOBAJICHTHAsA CBs3b,




3JIEKTPOOTPULATEIBHOCTh, HWOHHAs CBSI3b, HOH, KaTHOH, AaHUOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTI) XUMHUUYECCKUE DJIEMECHTBI

3.3

OIKCHIBaTh M XapakTepHu3oBaTh TabmuuHyio Gopmy [lepronndeckoit
CHUCTEMBl XMUMHUYECKHUX JJIEMEHTOB: pPAa3IMyaTh IOHATUS «IJIaBHAs
noarpynmna (Arpynma)» u «mobounas mnoxrpymnmna (brpymma)y,

«MaJIbIey M «OOJIBIINE) epUoOabl

3.4

packpeiBaTh cMbich Ilepuoamyeckoro 3akona JI.M. Menneneena:
JEMOHCTPHUPOBATH MIOHUMaHUE MTEPUOANICCKON 3aBUCUMOCTH CBOMCTB
XUMHMYECKUX DJIEMEHTOB OT HX mojiokeHus B llepuogmueckoit

CHUCTEMC

3.5

COOTHOCHTH  OOO3HAYCHHS, KOTOpPblE HWMEITCSI B  TaOIuUIe
«Ilepnognueckas cUCTeEMa XUMHUYECKUX anementor  J.U.
MeneneeBay ¢ YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHUX OJJIEMEHTOB (COCTaB M 3apsj sapa, oO0IIee YHcio

QJICKTPOHOB U PACIIPCACIICHUC UX 10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCACIATh CTCIICHDb OKHCJICHUA QJICMCHTOB B 6I/IHapHI)IX

COCAUMHCHHUAX

3.7

ONpENENATh BHUJI XUMHUYECKON CBA3M (KOBaJICHTHAass M HOHHas) B

HCOPraHUYCCKUX COCANHCHUAX

9 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTaTa

IIpoBepsiemble peAMeTHbIE pPe3yJbTAThl OCBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUA

1

IIo Teme: «BemecTBo U XMMHUYECKaAs pcakuus»

1.1

pacKpbiBaTh CMBICT OCHOBHBIX XHUMHUUYECKHX MOHSTHI: pacTBOp,
AJIEKTPOIUTHI, HEIIEKTPOIUTHI, SIEKTPOIUTUYECKAS IUCCOLMAIIHS,
peaKnuu MOHHOTO OOMEHA, KaTajiu3aTop, XMMHYECKOe paBHOBECHE,
obpaTuMble u HEoOpaTHMBbIC peakIuu,
OKHCJIUTEIIbHOBOCCTAHOBUTEIIBHBIC peaxiuu, OKHCIIUTEb,
BOCCTAHOBUTENIb, OKHCJIICHHE H BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(OTepHOCTh, XHMHUYECKas CBsI3b  (KOBAJICHTHAas, HMOHHAas,

MeTaJ'IJ'H/I‘-ICCKaﬂ), KpuUCTallIn4CCKasa peméTKa, CIlJIaBbl, CKOPOCTH




XUMUYECKON peakuuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX MMOHSATHH H

MPUMCHATH OTH NOHATHA ITPHU ONTMCAHNUU BEIICCTB U UX HpCBpaHICHI/Iﬁ

1.3

COCTaBJIATh YPABHEHHUs JJIEKTPOJUTUYECKON IUCCOLMALUU KHUCIIOT,
LIeJI0YE M COJIEH, IIOJIHBIE U COKpAlIEHHBIE YPAaBHEHMS DPEaKIUui

WOHHOr0 0OMeHa

1.4

PAaCKpPbIBATh CYHNIHOCTH OKUCJIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKum”I

MMOCPCACTBOM COCTABJIICHUSA S3JICKTPOHHOT'O OajyaHca dTUX peaKI_[I/Iﬁ

1.5

IMpOBOJAUTH paC‘IéTLI 10 YPaBHCHUIO XUMHUYECKOU pCaKkunuu

Ilo temaMm: «Hemeramnbl U HUX COeAMHEHHS» U «MeTalllbl U HUX

COCAMHCHMU S

2.1

XapaKTepru30BaTh (OMUCHIBATH) O0IIKE U CIIEU(UIESCKUE XUMUUECKUE
CBOMCTBAa TPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKIAs OINHUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX

XUMHUYCCKUX peaKuHﬁ

2.2

COCTaBJIAATh YPAaBHCHUS peaKHHﬁ, MOATBCPKAAIOIUX CYIICCTBOBAHUC

TCHETUYCCKOM CBAI3U MCKY BCIICCTBAMU PA3JINYHBIX KJIaCCOB

23

IIPOrHO3UPOBATH CBOICTBa BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTHU NMPOTCKAHUA XUMHYCCKHUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX

YCIIOBUSX
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cleloBaTh IMpaBUjaM II0JIb30BaHUS XMMHUYECKOW TOCYIOH U
nabopaTopHBIM 000pyAOBaHMEM, a TaKXKe MpaBUiaM OOpalICHHS C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKLIHSIMHU IO BBINOJTHEHHUIO
71a00paTOPHBIX XMUMHYECKUX OMBITOB MO MOJYYCHHIO U COOMpPaHUIO

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKHCJIOTO ra3a)

2.5

NPOBOAUTH PEAKIMH, MOATBEPKAAIONINE KAYeCTBEHHBIH COCTaB
pa3NUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYyTEM XIJIOPHUI-,
Opomun, womua, kapbonart, d¢ocdar, CcuaMKaT, Ccyibdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHUS, MOHBI M3yYEHHBIX METAJUIOB,

IMPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAaX HCOPraHU4YECKUX BEIICCTB

[To Teme: «XuMUs U OKpyXKarouiasi cpeaar»

3.1

pacKpbIBaThb CMBIC OCHOBHBIX XuMHYeckux mnoHarui: [IJIK

BCHICCTBA, KOPPO3Ud MCTAJLJIOB

3.2

INPUMCHATE OCHOBHBIC OII€palun MBICITUTEIILHOM JACATCIIBHOCTU —




aHallu3 W CHHTE3, CpaBHEHHUE, OOOOIIeHHE, CHCTEMAaTH3aIHIO,
BBISIBJICHHC HpI/IqI/IHHO-CJ'ICI[CTBeHHBIX CBSISGfI —  JJIA I/I3y‘~IeHI/I$[
CBOﬁCTB BCIICCTB N XUMHNYCCKUX peaKHI/If/'I; GCTGCTBCHHOHay‘-IHble
METOABl TO3HAHWUS — HAOMIOJICHUE, H3MEpPCHHUE, MOJICIIMPOBAHNE,

JKCTIEPUMEHT (peabHbII U MBICTICHHBIH )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KNIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMSA

1

HepBOHa‘-IaJ'IBHBIe XUMHUYCCKHUC ITOHATUA

1.1

Hpez[MeT XuUMHH. Ponb XMMHUHM B JKHM3HH 4Ye€JOBEKa. XHMHSA B CHCTEME HayK.
Tena u BemecTBa. PU3HMUECKUE CBOMCTBA BCIICCTB. ArperaTHoe COCTOAHHUC

BCIIICCTB

1.2

IlonsTue o METOAaX IMO3HAHUA B XUMHU. Yuctoie B€HOICCTBA U CMECH. Cnoco0n1

paszaeneHus cmecei

1.3

ATOMBEI © MOJICKYJIBIL. XuMudeckue »dJIeMeHTH. CHMBOJB XUMHYECKHX

snemMeHTOB. [IpocThie u cioXkHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUeHHE

1.4

Xumnueckas popmyina. BareHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs ~ aToMHas — Macca.
OtHocuTenpHas MOJIEKYJIsIpHas Macca. MaccoBast 10151 XMMUYECKOI0 3JIEMEHTa

B COCAMHCHHNU

1.5

KonunuectBo BellecTBa. Moib. MOJ'IﬂpHaSI Macca. B3anMocBs3b KOJIHN4YCCTBA,
MacCCbl WU YHCJIa CTPYKTYPHBIX CIWHHUI] BCIICCTBA. Pacu€tel mo (I)OpMyJ'IaM

XUMHYECKHUX COCIUHCHUN

1.6

DU3NUECKUE U XUMUUYECKUE SIBICHUS. XUMHUUYECKasl peakuus U €€ MpU3HaAKU.
3aK0H COXpaHEHHUsI MacChl BEIIeCTB. XUMUUecKkue ypaBHeHUs. Knaccudukarus

XUMUYECKUX peakIuil (COeqMHEHNs, pa3lIoKEeHH S, 3aMelIeHus], 0OMeHa)

1.7

XUMHWYECKHI YKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCY 10U, C IPaBHIIaMH
paboTel B nabopaTopuu W npuéMaMu oOpameHuss ¢ JabopaTopHBIM
o0opynoBaHHEM, H3y4YCHHE W ONHCaHHE (PHU3MUYECKHX CBOHCTB 00pa3moB
HEOpPraHWYECKUX BEIIECTB, HaOMOACHHE (Qu3nvecknx (TUTaBJICHHE BOCKa,
TasiHWE JIbJa, paCTHPaHHE caxapa B CTYIKe, KUIICHWE U KOHACHCANNs BOJIBI) U
XMUMHUYECKHX (TOpEHHE CBEYHM, MPOKAIMBAaHWE MEIHOM  IPOBOJIOKH,
B3aMMOJCHCTBHE MeJla C KHCJIOTOW) sBICHUH, HAONIOJCHHE W OIMCaHHE
MPU3HAKOB TMPOTEKaHUsS XUMUYECKHUX peakinui (pas3fokeHue caxapa,
B3aMMOJCHCTBHE CEpHOW KHCIOTBI C XJIOPHAOM Oapusi, pasioKeHue
ruapokcuaa menu(Il) mpu HarpeBaHuu, B3auMOJAEHCTBUE JKejle3a C PaCTBOPOM

commu menu(Il), uzydenne cmocoOOB pazneneHusi cMecei (C TOMOIIbI0 MarHUTa,




¢bunpTpOBaHUE, BBITAPUBAHUE, AUCTHILIAIMUSA, Xpomatorpadus), MpoBencHUE
OYHCTKHU TTOBAPEHHOM COJIH, HAOIIOACHUE U OTTUCAHUE PE3YJIHTATOB MPOBECHUS
OIBITA, WJUIFOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAacCChl, CO3JAAHUE MOJEIEH

MOJIEKYJ (IIapOCTEPKHEBBIX )

Baxxnenmue npeacTaBuTeIM HEOPraHUUECKUX BEIIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucimopon — snemeHT u mpocroe
BenecTBo. HaxokeHue Kuciaopojga B mpupoje, GU3NYeCKue U XUMUYCCKUE
cBoiictBa (peakmuu ropenus). Oxcunpl. [Ipumenenue kucnmopona. CrocoOb
MOJIy4eHHSI KHUCJIOpoJa B JabOpaTopuul W MPOMBIILIEHHOCTH. KpyroBopot

KHciopoJa B mpupoje. O30H — aJuIOTponHast MoAU(UKaLMs KHCIopoaa

2.2

TennoBoii 3¢pexT XuMuyeckoi peakiui, TEPMOXUMHUYECKUE YPABHEHUS, IK30-
U DHJOTEPMUYECKHE peakuu. TONIMBO: yroib U MeTaH. 3arpsi3HEHNE BO3yXa,

yCUJIEHHE MMapHUKOBOT0 3¢ (dekTa, pa3pylieHHEe 030HOBOTO CII0S
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Bogopon — anemeHT M mpocToe BemecTBo. HaxoxaeHue Bogopoa B Mpupo/e,
¢u3nyeckue M XUMUYECKHE CBOICTBa, MPUMEHEHHE, CHOCOOBI MOyYEHHS.

Kucaote! u conmu

24

MounsipHblii 00BEM ra30oB. Pacuérhbl 10 XUMHYECKUM ypaBHEHUSIM

2.5

dusnueckue CBOMCTBA BOAbL. Bojma kak  pactBopuTenb. PacTBOpBI
Hacebimennple 1 HEHACHIIICHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 1011 BelIeCTBAa B pacTBOpe. XUMHYECKHME CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B HpHUPOJE M B XKU3HU yenoBeka. KpyroBopot
BOABl B TMPUPOAE. 3arpsi3HEHHE MNPUPOAHbIX BoA. OXpaHa W OUYUCTKA

MPUPOJTHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coemuHeHuid. Oxcuael. Kimaccudukanms
OKCHJIOB: cojeoOpa3ymomue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHbIE) U
HeconeoOpasyronme. Homenknatypa okcuaoB. Du3nyeckue U XUMHYECKUE

CBOMCTBA OKCHJIOB. HOHy‘lCHI/Ie OKCHIOOB

2.7

OcHoBanus. Kraccudukanuss OCHOBaHMIA: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHnknatypa ocHoBaHu. PU3NUECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHuH. [TonydyeHue ocHOBaHUI

2.8

Kucnorel. Knaccudukamus kuciaor. Homenknatypa kuciaor. OuU3HMYecKHe H
XUMHUUYecKHe cBoMcTBa KHciIOT. Pan aktmBHocTH MeTauioB H.H. bekerosa.

HonyquI/Ie KHCJIOT

2.9

Comu. Homenknatypa coseit. dusznueckne M XMMHUYECKUE CBOMCTBA COJICH.

[Tonyuenue conei




2.10

I'eneTnyeckas CBA3b MCKAY KJIaCCaMU HCOPraHNYCCKUX COGI{I/IHGHI/Iﬁ

2.11

XUMHWYECKHM JKCHEPUMEHT: KAd4eCTBEHHOE ONpPENEICHHUE COJep KaHUs
KHCIIOpOZa B BO3/yXe, MOJy4YeHue, coOMpaHue, paclio3HaBaHHE U H3yUYEHUE
CBOMCTB KHCIIOpO/a, HAOJII0/IEHNE B3aMOJIEHCTBUS BEUIECTB C KUCIOPOAOM U
YCJIOBUSI BOBHUKHOBEHMS U MPEKpaLIeHNs TOpeHus (I10kapa), 03HaKOMJIEHUE C
oOpa3iiaMu OKCHJIOB H OINKCAaHWE WX CBOMCTB, MOJIy4eHHE, COOMpaHHE,
pacno3HaBaHUE M HM3y4Y€HUE CBOWCTB BOJIOpOJAa (TOpEHHE), B3aUMOACHCTBHE
BojiopoJia ¢ okcuoM meau(1l) (Bo3aMOKHO MCTIONB30BAaHUE BUICOMATEPUATIOB),
HabmoneHne oOpa3loB BEIECTB KOJIMYECTBOM | MOJb, HCCIEeI0BaHUE
0COOEHHOCTEH PpacTBOPEHMsI BEIECTB C pPa3IMYHOW PacTBOPHUMOCTHIO,
IIPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOW MAaCCOBOM JOJIEW pacCTBOPEHHOIO
BEIIECTBA, B3aMMOJCHCTBHE BOABI C MeTaJUIaMH (HaTpUEM M KaJIbL[UEM)
(BO3MOYKHO UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), OIPEIEICHUE PACTBOPOB
KHCIIOT M IIEJIOYel C TOMOIIbI0 HMHIMKATOPOB, HCCIEI0BaHHE OOpPa3IoB
HEOpPraHWYEeCKUX BEIIECTB pa3IMYHBIX KJIACCOB, HAONIOJICHHME HW3MEHEHUs
OKpPAaCKM HMHIMKATOpPOB B pacTBOpax KHUCIOT H INEJNOYEH, H3yYeHHUE
B3aumozeiicTBus okcuaa menu(Il) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJUIAMU, pEaKIIU HEUTPAIU3ALNH, T0TyYeHHE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOIO MeETaula JpYyrMM U3 pacTBOpa COJM, PpELICHHE
JKCNIEPUMEHTANIbHBIX 3a/lad Mo TeMe «BaxxHelme kiacchl HEOPraHMYECKUX

COCIUHEHU I

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucTeMa XMMUYECKHX 3JIEMEHTOB
.. MengaeneeBa. CTpoeHrue aTOMOB. XUMHYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCJIBHBIC PCAKIINN

3.1

[lepBble TOMBITKM KJIACCU(PUKALUNA XUMHYECKHX 3JIeMEHTOB. lloHsTHE O
rpynmnax CXOJHBIX 3JEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMENIbHBIE METaJUIbI,
raJloTeHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT aM{QOoTepHbIC

OKCHUJbI U TUAPOKCHU DI

3.2

Ilepunonnueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 1eMeHTOB [1. 1.
Menneneesa. KopoTkonepuoanas 51 JUIMHHOIIEPUOAHAS dbopmbl
Ilepuomnueckor cucreMbl xumuuyeckux osnemeHroB .M. Menneneesa.
Ilepuonbl u rpynnsl. PU3HYECKHM CMBICI IOPAIKOBOIO HOMEpPA, HOMEPOB

IIepruoaa v rpymIibl 3JICMCHTA
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CTpOCHI/Ie atromoB. CocTaB aTOMHBIX AAep. H3oTombL BHGKTpOHH. CTpOCHI/Ie

QJICKTPOHHBIX 000JI04eK aTOMOB IEPBLIX 20 XHMHYECKHUX DJICMEHTOB




[lepnomnueckoit cucremsel .M. Menneneesa. XapakTepucTuKa XUMHUYECKOIO

3JIeMEHTa Mo ero nojoxxkeHuto B [lepuonnueckon cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUs paauyca aTOMOB XHMMUYECKHX 3JIEMEHTOB,
METAUINYECKUX M HEMETANIMYECKUX CBOWCTB MO TPyHIaM MU IEPHOJAM.
3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanueckoil cuCTEMbl XUMHUUYECKHUX
3JIEMEHTOB JUIs pa3BUTUA Hayku U npaktuku. .M. MenneneeB — ydéHbll U

rpaXxJaHuH

3.5

Xumnueckass cBsa3b. KoBaneHTHass (mojsipHass W HEMOJSIpHAsi) CBS3b.

SHCKTpOOTpI/IHaTeHLHOCTL XMMHUYECKUX 3JIEMEHTOB. MloHHAas CBs3b

3.6

CreneHp okucieHus. OKUCINTEIFHOBOCCTAHOBUTCILHbBIC pCaknuuu. Hpoueccm

OKHUCIICHUS U BOCCTaHOBJICHHUS. OKHUCIMTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUM DSKCIMEPUMEHT: U3y4YeHHe oOpa3loB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJCHCTBUE TMIPOKCHAA LIMHKA C PAacTBOPAMH KHCIOT U
HIeJI0YeH, NMPOBEAECHUE OIBITOB, HIUTFOCTPUPYIOMIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTaHOBUTEINBHBIX peakIuil (TOpeHue, peakiuy pa3iokKeHus, COeTUHEHN)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHM A

BemectBo n xumuueckas peakius. [loBropenne

1.1

[Tepuonnueckuii 3akoH. [lepuoanyueckas cucreMa XuMU4eCcKux dyemMenToB .M.
MenpaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHM CBOMCTB
XUMHUYECKHUX 7JJIEMEHTOB IMEPBBIX TPEX IMEPUOJIOB, Kalaus, KaJdblHUs U HX
COCIMHEHUI B COOTBETCTBHHU C TOJOKEHHUEM 3JIEMEHTOB B llepmoamyeckoit

CUCTEMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHABI XMMHYECKOM CBS3U. THIBI KpHUCTATIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THIA KPUCTAINYECKOW PEIIETKH
U BUJA XUMHUYECKOH cBs3u. Kinaccudukanus 1 HOMEHKIaTypa HEOPraHU4eCKHX
BEUIECTB (MEKIyHAapOaHas U TpUBUAJIbHAs). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCAIIMXCA K pPa3Iu4yHbIM  KJlaccaM HEOPraHWYECKUX COCIMHECHUH,

TCHCTHUYCCKAs CBA3b HCOPraHMYCCKUX BCIUICCTB

1.3

Knaccugukanus XuMHUecKUX peaklUi 10 pa3InyHbIM [IPU3HAKaM (110 YUCILy U
COCTaBy Y4YaCTBYIOIIMX B pEaKLUU BEUIECTB, 110 TEIUIOBOMY 3¢ddexTy, no

H3MEHEHHIO CTEIIEHEH OKHCJICHUS XHUMHYECKUX QJICMCHTOB, I10 O6paTI/IMOCTI/I,




[0 YYaCTHUIO Karaiu3zaTopa). OK30- M DHIOTEPMHUYECKHE PEAKIIHH,

TEPMOXUMUYCCKUEC YPABHCHUA. IlousTue o CKOPOCTHU XHMHYECKON p€akuuun

1.4

[lonsitie 00 0OpaTUMBIX M HEOOPATUMBIX XMMHUUYECKHX peakuusx. [lonstue o
TOMOT€HHBIX M T€TepOreHHbIX peakuusx. [loHsaTHe 0 XMMUYECKOM paBHOBECHH.
@akTopbl, BIMAIOLME HA CKOPOCTb XUMHUYECKOM pEaKkIUu U II0JIOKEHUE

XUMHUYCCKOI'O paBHOBCCHA

1.5

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE ~ pPEAaKLUHU,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakiuu. (CocCTaBlIeHHE  ypaBHEHMMU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIUM C HCIOJIb30BAHUEM METO/A

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3AEKTPONUTUUECKON AUCCOIUALUM. DIEKTPOJIUTHI U HEIJIEKTPOIUTHI.
Kartnonsl, annoHbl. MeXaHU3M AMCCOLMAIMU BEIIECTB C PA3JIMUHBIMU BUAAMU
XUMHUecKo# cBsi3u. Ctenenp auccoruanui. CHIIbHBIE U CIIa0ble SJIEKTPOIUTHI.
Peaknnm moHHOro obMeHa. YCIIOBUS MPOTEKAaHUs PEaKIuii MOHHOTO OOMEHa,
MOJIHBIE M COKpall€HHbIE HMOHHBIE ypaBHEHUs peakinuid. CBOWCTBAa KHCIOT,
OCHOBAaHWUW H COJICM B CBETE€ MPEACTABICHHH 00 3JICKTPOJIUTHYCCKOMN

AUCCON AU, KauecTBeHHBIC pC€aKkun Ha NOHBI. ITonstue o TUAPOJIN3C coyen

1.7

XUMUYECKHA HKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTALUTHYECKHX
pEemETOK HEOPraHWYECKUX BEIIECTB — METAUIOB U HeMeTauloB (rpadura u
ajaMasa), CJIOKHBIX BEHIECTB (XJIOpHUIa HATpPHs); UCCIEIOBAaHUE 3aBUCHUMOCTH
CKOPOCTH XHMHUYECKOH peakIuu OT BO3JACHCTBUS pa3IUYHbIX (AKTOPOB;
HCCIIeIOBaHUE  AJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipollecca
JUCCOIMAIIMU  KUCIIOT, IIesloue u cojed (BO3MOXHO MCIOJIb30BaHUE
BH/ICOMATEPHAIIOB); TPOBEJACHUE ONBITOB, WUIIOCTPUPYIOUIMX TPU3HAKU
MIPOTEKaHUs peaklnii HoHHOro oOMeHa (oOpa3oBaHME OCaJKa, BbIIEIEHUE Ia3a,
oOpa3oBaHMe BOJIBI); OIBITOB, HILTFOCTPUPYIOMIUX TPHUMEPHl OKUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX peakluii (TOpeHHE, pEaKluu Pa3JIOKEHUs, COSANHEHNU);
pacro3HaBaHNEe HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX peaKIui

Ha MOHBLI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannsl u ux COCIMHCHUA

2.1

061_[[35{ XapakKTEpuCTHKa TIaJIOICHOB. OcobeHHOCTH CTpOCHHUA aTOMOB,
XapaKTCPHBIC CTCIICHNU OKHUCJIICHHU . CTpOCHI/Ie u (1)I/ISI/I‘ICCKI/IG CBOMCTBa IMPOCThIX
BCIICCTB — TaJIOTCHOB. XUMHUYEeCKHe CBOMCTBA Ha npuMepe  XJopa
(BSaI/IMO,I[eI\/‘ICTBI/Ie C MfETalslaMH, HEMCTaJlllaMu, H_[e.]'IOLIaMI/I). XJ'IOpOBOI[OpOI[.

Comsaas KHCJI0Ta, XUMHYCCKHUC CBOﬁCTBa, MOJIYUCHUEC, IPUMCHCHUC. HeﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJA HAa OpraHU3M 4YeJOBeKa. BakHelime XJIOpuabl U UX

HAaXOXJICHUE B IPUPOJE

2.2

OOmast xapaktepuctuka 3yeMeHToB VIA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTeNeHN OKucieHus. CTpoeHue u pu3ndeckne CBOWCTBA
MPOCTBIX BEIIECTB — KHUCJIOPOAAa U CEpbl. AJUIOTPOIHBIE MOIU(PUKALNN
KHCIOpoJa M cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOPOA, CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBoWcTBAa. OKCHABI Cephl KaK MPEICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3NUECKHE M XMMHUYECKHE CBOWCTBA
(o0mue kak MmpeAcTaBUTENs Kjacca KHCIOT U crnenupuyeckrue). XuMUYECKue
peaxkiuu, Jekallde B OCHOBE MPOMBIIUIEHHOIO CIOc00a MOJIy4eHUsI CepHOM
kucnothl. [lpumenenue. Conu cCepHOM KHCIOTBHI, KaueCTBEHHAs pEaKIUs Ha
cynbdar-uoH. Haxoxaenue cepsl U €€ COCAMHEHUN B IpUpoje. XUMUYECKOe
3arps3HEHUE OKPY’KAIOLIeH Cpelbl COCAMHEHUSIMU Cepbl (KHCIOTHBIE TOXIH,

3arpsi3HEHHE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAILECHUS
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OOmast xapakTepucTHKa 3jeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHBIE CTETICHH OKUCIICHUS. A30T, paclipocTpaHEeHUeE B IPUPO/IE,
¢du3ndeckue U XuMuueckue cBoiictBa. KpyroBopoT a3ora B mpupojae. AMMHUax,
ero ¢u3NYecKue U XMMHUYECKHE CBOMICTBA, MoilydeHue U npuMenenue. Comnu
aMMOHHS, HX (PU3NUECKHEe ¢ XUMHUYECKHE CBOMCTBA, TMPUMECHEHUE.
KauecTBeHHast peakuusi Ha HOHbI AMMOHMS. A30THas KUCJIOTA, €€ MOIy4YECHUE,
(dbu3nyeckue M XMMHYECKHE CBOWCTBa (OOIIME KaK MPEICTaBHTENS Kiacca
KHCIOT U crneuuduueckue). Mcnonp3oBaHue HUTPATOB U COJEHl aMMOHUS B
Ka4ecTBE MUHEPAIbHBIX yI00peHni. XUMUYECKOEe 3arps3HEHNUE OKPYKaroImen
Cpe/bl COeMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arPSA3HEHNE BO3/IyXa, TOYBBI

1 BOJIOEMOB)

2.4

docdop, ammorponubie Moauduranun Gocdopa, GU3NIECKHE U XUMUUYECKUE
croiictBa. Oxcua docdopa(V) u dochopras kuciora, (uU3NUECKUE H
XUMHUYECKHE CBOMCTBa, momydeHue. Mcmomb3oBanue ¢ochaTtoB B KauecTBe

MUHEPATBHBIX yI00peHuit

2.5

OOmiast xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTEpPHBIE CTENEHU OKHUCIEHUS. YTJIEpoA, aJUIOTPOIIHbIE
Moau(pUKaMK, PacIpOCTPaHEHHE B NpUpOAe, (U3NYECKUE U XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyroopor yriepona B mpupone. Okcuasl yriepoja,
ux (u3NYEeCKHe U XMMHUYECKHE CBOMCTBa, NEHCTBHE Ha KHUBbIE OPraHU3MBI,

MOJYUYCHUC U IPUMCHCHUC. DKOJIOTHYECKHE HpO6J'IeMBI, CBA3aHHBIC C OKCUIOM




yraepona(lV); rumore3a r1100aJIbHOTO TMOTEIUICHUS KJIMMAaTa; IMapHUKOBBINA
apdexr. YrompHas kuciota U e€ conH, UX (PU3NUECKHEe W XUMHUYECKHE
CBOWMCTBa, MONy4YCHHE M NpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
noHbL Mcmonbp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEIIbCKOM XO351CTBE

2.6

[lepBoHayanbHbIe TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yrieposna (MeTaH, 5TaH, STWJIEH, alETWIEH, 3TaHOJ], IIHIEPHH, YKCyCHas
kucnora). MIX cocraB W xummuueckoe crpoeHue. [loHsTHe 0 OHMOnOrnyecKku
BAXHBIX BEIIECTBAaX: JKMpax, O€JKaxX, yIIeBoJaX — M HMX POJIH B JKU3HH
4yejoBeka. MarepuaabHOe €IUHCTBO OPraHWYeCKHX U HEOPraHWYeCKHX

COeIMHEHNN

2.7

Kpemuuii, ero ¢Qusuueckue # XHUMHYECKHE CBOWCTBA, TMOJIYy4YeHUE W
npumenenue. CoenuHeHuss KpeMHUs B mpupoje. OOmme mpenactaBieHus o0
okcune kpeMausA(IV) u kpemHueBoi kucnore. CUIUKATHI, UX UCIIOIH30BAaHUE B
OBITY, MEJUIIMHE, TPOMBIIUIEHHOCTH. BaxkHel e cTpouTeabHbIe MaTepuarbl:
KepaMHKa, CTEKJIO, IEMEHT, OeToH, >kene300eToH. [Ipobnemsbl Ge3omacHOro

HCII0JIb30BaHUs CTPOUTCIIbHBIX MATCPUAJIOB B HOBCG,I[HGBHOﬁ KU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: HM3y4YeHHE 00pa3lloB HEOPraHWYECKHUX BEIIECTB,
CBOMCTB COJIIHOM KMCJIOTBI, MPOBEJCHNE KAYECTBEHHBIX PEAKLIHUM HA XJIOpUJI-
MOHBl U HAONMIOJEHUE NPU3HAKOB HUX IMPOTEKAHUS; OMBITHL, OTpa)KarolIue
¢bu3nyeckue U XMMUYECKHE CBOMCTBA TaJOI€HOB U UX COETMHEHUH (BO3MOXKHO
HCIOJIb30BAHUE BHIEOMATEPHAIIOB); O3HAKOMJIEHHME C O00pa3llaMH XJIOPUIOB
(ramoreHuOB); O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COeIUHEHUSIMU
(BO3MOXKHO MCIIOJIB30BAaHUE BUICOMATEPUANIOB); HAONIOJEHHE Ipolecca
oOyrnuBaHUs caxapa IMOJ JEeHCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHCIIOTHI;
M3y4YeHUE XMMUYECKHX CBOMCTB pa30aBlIEHHON CEPHON KHCIIOTHI, IPOBEACHHE
KaueCTBEHHOM peakuuu Ha CcyiabpaT-uOH M HaONIoJeHHE IMpu3HaKa eé
MPOTEKaHUs; O3HaKOMJIEHHE ¢ (U3MUECKMMU CBOMCTBAMHU a30Ta, hocdopa u ux
COCMHEHUH (BO3MOXKHO HCIIOJIb30BAHME BHUIECOMATEpUaIoOB), o0Opa3namu
a30THBIX U (OochHOPHBIX YIOOpEHUH; MmonydyeHue, coOupanue, pacrio3HaBaHue u
M3y4YeHUE CBOWCTB aMMMAKa; IPOBEJEHUE KAUECTBEHHBIX pEaKkLUHUi Ha HOH
aMMOHHMA © (ocdaT-MOH W U3yYEHHE MPHU3HAKOB HMX IPOTEKAHMS,
B3aUMO/JICHCTBUE KOHLUEHTPUPOBAHHON a30THOW KHUCJIOTHI C ME/bIO (BO3MOKHO
UCIOJIb30BAHUE BHJICOMATEPUAJIOB); M3Y4YEHHME MOJeNell KpUCTaNIMYeCKHX
pemiéTok anmasza, rpadura, ¢yulepeHa; O3HAKOMJIEHHE C IPOLECCOM

aﬂcop6u1/n/1 paCTBopéHHLIX BCIICCTB aKTUBHPOBAHHBLIM yFJIéM u YCTpOﬁCTBOM




MPOTUBOra3a; MOJydyeHHe, cOOMpaHHe, paclio3HaBaHUE W HM3yYeHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEJACHHE KAdYeCTBEHHBIX pEakiuid Ha KapOoHAT- U
CUJIUKAT-UOHBl M H3yYCHHE MPU3HAKOB HUX MPOTEKAHUS;, O3HAKOMIICHUE C
MPOAYKIIMEH CUIIMKATHOW MPOMBINIICHHOCTH; PEIICHUE YKCIIEPUMEHTATBHBIX

3a7a4 o TeMe «BaxkHelnme HeMeTaUIbl U UX COSTUHEHU )

MeTannasl 1 UX COCIMHCHUA

3.1

OOm1ast xapakTepUCTUKA XUMUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHH UX
noioxxkeHuss B [lepmoandeckon cucreMe XUMHMYECKHX dieMeHToB J[.IM.
MenpeneeBa u crpoeHus aToMoB. CTpoeHne MeTailioB. MeTtamndyeckas CBI3b U
METAJUIMYECKAs] KPUCTAUIMYECKAass PEIIETKA. OJIEKTPOXUMMUYECKHH  psf

HaHp}DKeHI/Iﬁ MCTAJlJIOB

3.2

duznyueckre U XUMHUUYECKHe cBoMcTBa MeTauioB. OO0Imme crmocoObl MOMTydYeHUs
MeTayuioB. [IoHSATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIMTHI KX OT
koppo3uu. CriaBsl (CTasb, 9yTYH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

OBITY U TPOMBIIUIEHHOCTH
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Hlenounsle MeTamsl: nojokeHue B lleproguueckoil cuctemMe XMMHUYECKHX
snemeHnToB /I.M. MeHneneeBa; CTpoeHHE UX aTOMOB; HaXOXJIEHUE B MPUPOJIE.
duznueckre U XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKcUapl u
THAPOKCUABl HaTpusi M Kanus. [IpuMeHeHHe MIeNIOYHBIX METalIoB M HX

COEeIMHEHUN

3.4

IllenoyHno3eMenpHbIE  METAUIBI MAarHMM W KalbI[UM: IIOJ0XKEHHE B
[lepunonnueckoit cucreme xumMndeckux anemMeHToB J[.11. MeHeneesa; crpoenue
X aTOMOB, HaXOXIACHHC B npnpone. CDI/I3I/I‘-IGCKI/IG U XUMHUYCCKHEC CBOﬁCTBa
MarHusi U Kaiblusa. BaxkHeilmme coenvHeHus Kaublus (OKCUI, THAPOKCHI,

conn). JKEcTKOCTH BOABI U CIIOCOOBI €€ yCTpaHEHHUS

3.5

ANIOMMHHH: TOJOKCHHUE B Hepnoanqecxoﬁ CUCTCMC XUMHNUYCCKUX 3JICMCHTOB
I[I/I MeHz[eﬂeeBa; CTPOCHHUC aTOMa;, HAXOKIACHUC B IPHUPOIAC. du3nyecKue u
XHUMHYECKHE CBOMCTBA A TFOMHUHUSL. AM(I)OTepHBIe CBOMCTBA OKCHUAA U rHapoOKCHUaa

AJIFOMUHUA

3.6

Kenezo: monoxkenue B Ilepuoanyeckoil cucreMe Xumuueckux snemenToB /.M.
MenneneeBa; CTpoeHHE aToMa;, HaxoxJeHue B mnpupoae. Dusnueckue u
XUMHYECKHE CBOMCTBa eneza. Okcuubl, THAPOKCHABI u conu sxeneza(ll) u

xenesza(Ill), ux coctas, cBOCTBA U MOTyUYeHUE

3.7

XUMUYECKHI OKCIICPUMCHT: O3HAKOMJICHUE C 06pa3uaMH MCTaJIJIOB U CIIJIaBOB,

X (U3MYECKUMHU CBONCTBAMHU; H3yYEHHUE pe3yJIbTaTOB KOPPO3UU METAIJIOB




(BO3MOXKHO HCIIOJIb30BaHNE BUJIEOMATEPHUAJIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA KaJbIMsl © HATPUA C BOJOW (BO3MOIKHO
HCTIOJIb30BAHNE BUJIEOMATEPUATIOB); HMCCIICIOBAHUE CBOMCTB >KECTKOW BOJIBI;
mpoliecca TOpPEeHHs JKejle3a B KUCIopoJe (BO3MOXKHO HCIIOJNb30BAHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAaYECTBCHHBIX PEaKIIMi HA HOHBI
(MarHus, kanblius, adioMuHMs, HuHKa, sxene3a(ll) u sxeneza(Ill), megu(Il);
HaOJIFO/ICHUE W OMUCAHUE MPOIECCOB OKPAIMBAHUS IJIAMEHN HOHAMH HATpPHS,
Kanuss W Kaubluus  (BO3MOXKHO  MCIOJIb30BAHUE  BHJIEOMATEPHUAIOB);
uccienoBaHue aMm(pOTEPHBIX CBOWCTB THUIPOKCHIA AIOMUHUS W THAPOKCHUIA
[IMHKA; PEIICHUE YKCIIEPUMEHTAIILHBIX 337124 10 TeMe «BakHeHme MeTauibl |

nX COCAUHCHMU A

XuMHS ¥ OKpY’Karouias cpena

4.1

HoBele maTepuansl u TexHonoruu. BemecTBa u maTepuanbl B MMOBCEIHEBHOM
KU3HM yesoBeka. XUMHUs U 370poBbe. be3omnacHoe ucroib30BaHUE BEIECTB U
XUMUYECKUX peakiuil B ObiTy. IlepBas momols mpu XUMHUYECKHX OXOTax U

OTPAaBJICHUAX

4.2

OCHOBBI ~ DKOJOIMYECKOW  TPaMOTHOCTH.  XMMHYECKOE  3arpsA3HEHHE
okpyxaromei cpeapl [1JIK. Poias XuMuu B pemieHNN SKOJIOTHICCKUX TTPOOIIEM.
[IpuposHble HMCTOYHMKU YTIEBOJOPOIOB (yrosib, HPHUPOAHBIA Tra3, HETh),

MPOAYKTHI UX TIEPEPaOOTKH, UX POJIb B OBITY M MIPOMBIILIEHHOCTH

4.3

XUMHUYECKUM IKCTIEPUMEHT: U3yYeHue 00pa3lioB MaTepuasoB (CTEKIIO, CIJIaBbl

METaJUIOB, MOJUMEPHBIE MaTEPHUAIIbI)




IMPOBEPAEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIbHOM
IMPOT'PAMMBbI OCHOBHOI'O OBIIET'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOCHHSI OCHOBHOM 00pa3oBaTe/ibHOM
NPOrpaMMbl OCHOBHOI0 0011ero oopazoBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 TMO3HABAaeMOCTHU SIBICHUM Ipupoabl, ITOHHMAHHC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOI HAayKHU Kak obmactu COBPECMCHHOT'O
€CTCCTBO3HAHHA, KOMIIOHCHTA O6H.lel71 KYJbTYpPBI U HpaKTquCKOﬁ
ACATCIIBHOCTU UYCJIOBCKA B YCJIOBUAX COBPCMCHHOI'O OGH.[CCTBa;

INOHUMAaHHUEC MCCTAa XUMHUU CPCAN APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX ME€TOAaxX IMO3HaHUs, B TOM YHCJIC DKCIIEPHUMCHTAJIBHBIX U
TCOPCTHUUCCKHUX MCTOAAX HCCICAOBAHNA BCHICCTB W HU3YUYCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHUC HUCIIOJIB30BaTh MOACIM  JJIA

00BsICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o chepax npodeccHOHAIBHON ACATEIHLHOCTH, CBSI3aHHBIX C XUMHEH U
COBPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMHM Ha JOCTHIKCHUAX
XUMHYECKON HAyKH, YTO MO3BOJHUT OOYYAIOUMMCSI paccMaTpUBaTh
XUMHIO Kak chepy cBoeit Oyayieit mpodeccuoHaabHON ASSITEIHbHOCTH
W C/IelaTh OCO3HAaHHBIA BBIOOP XMMHH KaK MPOQPHIBHOTO TpeaMeTa

NP TIEPEX0/IC Ha YPOBEHb CPEIHETO 00IEro 00pa3oBaHuUs

Brnanenune cucremMo XMMHUYECKUX 3HAHMM M YMEHUE IHPUMEHSATH

CUCTCMY XUMHUUYCCKUX 3HaHI/If/'I, KOTOpas BKJIIOYACT:

2.1

Ba)KHEHIIIME XUMHUYECKHE ITOHATHS: XHMMWUYECKHH DIJIEMEHT, aToM,
MOJIEKYyJa, BEIECTBO, MPOCTOE U CIOXKHOE BELIECTBO, OJHOPOIAHAS U
HEOJHOpPOJHAs CMECh, OTHOCUTEJIbHBIE aTOMHAas W MOJEKYJspHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KUCJIOTa, OCHOBaHUE, COJIb (CpemHsis), XHMUYECKas
peakius, peakiuyd COSAMHEHHS, PEaKIUU Ppa3JIOKEHUs, PeaKIuu
3aMelIeHUs, peakiuu oOMeHa, TeIIoBorW A((EeKT peakiuu, 3K30- U
SHJIOTEPMHUYECKUE PEaKIIMU, PacTBOpP, MAcCOBass JOJS XHUMHYECKOTO
3JIEMEHTA B COEIMHEHUH, MAaCCOBAas 10J1s M MPOLIEHTHAsi KOHIIEHTPaLUs

BCHICCTBA B paCTBOPEC, AAPO aToOMa, 3J'IeKTpOHHLII71 clioit aToMa, aTOMHas




opOutanb, paguyc aTOMa, BAJIEHTHOCTb, CTENEHb OKHUCICHHUS,
XUMHYECKas CBA3b, JIEKTPOOTPULATEIBHOCTb, IOJIIPHAS U HENOJIAPHAs
KOBAJICHTHAasl  CBf3b, HOHHAs CBA3b, METAUIMYECKas  CB3b,
KpUcTajulnueckass pemérka (aToMHasi, HOHHAas, MeTajulhyecKas,
MOJIEKYJIIpHasi), UOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEDJIEKTPOJIHUT,
ANEKTPOJIUTHYECKAs JUCCOLMALMS, PpEeaKIUd HOHHOro oOMEHa,
OKHCIIUTEIIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEJIb, OKHUCJICHHME M BOCCTAaHOBIEHUE, DJICKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBIC pPEaKIIHH,
CKOpPOCTh XMMHYECKOM peakumu, karaimsarop, I[IJIK, xopposus

MCTaJlJIOB, CIIJIaBbI

2.2

OCHOBOITOJIArarolIie 3aKOHbl XUMHMHU: 3aKOH COXPAaHEHHUS MacChl,
nepuoanueckud 3akoH .M. MenzaeneeBa, 3aKkOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpo
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TEOpUHU  XUMUU: aTOMHO-MOJIEKYJISIpHAsE ~ Teopus,  Teopus

BHCKTpOHHTquCKOﬁ Jucconuanuu

Bnagenne ocHoBaMU XMMHYECKOM I'paMOTHOCTH, BKJIIOYAIOIIECH :

3.1

YMCHUEC MMPAaBUJIbHO MCITOJb30BATh N3YUYCHHBIC BEIICCTBA U MAaTCPUAJIBI
(B TOM uyucie MHUHEpajJbHbIE YyAOOpEHUS, METalsibl U CIUIABBI,
OPOJYKTHl TNEpepadOTKH MPUPOJHBIX HCTOYHUKOB YIJIEBOAOPOJIOB
(yras, mpupoaHoro raza, HeTH) B OBITY, CEJIBCKOM XO3SMCTBE, Ha
NIPOU3BOJICTBE M TMOHMMAaHHWE 3HAYCHHUS JKUPOB, OCIKOB, YIJIEBOJIOB
IJI1 OpraHu3Ma YCJIOBCKA, YMCHHUC ITPOTrHO3UPOBATH BJIUAHUC BCIICCTB
U XUMHUYECKUX TPOIECCOB HA OPTaHHU3M YEJIOBEKA U OKPYKAIOMIYIO

HPUPOAHYIO Cpery

3.2

YMCHUEC HWHTCIPUPOBATL XUMHWYCCKUEC 3HAHHA CO 3HAHUAMU APYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYKMe OMbITa paboThl C PAa3IMYHBIMM MCTOUYHUKAMM HH(OpManuu
Mo XUMUU (Hay4yHass ¥ HAy4HO-TIOIYJISIpHAs JIMTEpaTypa, CIOBapH,

CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMEHHUC 00BEKTUBHO OLICHHUBATH I/IH(bOpMaI_II/IIO O BCHICCTBAX, HX
IIPpCBPALICHHUAX n IPAaKTHYICCKOM IIPUMCHCHUHU n YMCHHC

HCHOJb30BaTh € JJIs PCUICHHUA y‘I€6HO-HO3HaBaTeHLHLIX 3aJa4d

BJI&)IGHI/IC OCHOBaMH ITOHSTHUIHOTO amnmnapara M CHUMBOJHUYCCKOTO

SA3bIKa XMMHWHU OJI1 COCTaBJICHUA (1)0pMyJI HCOPraHNMYCCKUX BCLICCTB,




YpPaBHEHU  XUMHYECKMX  PEaKUWi; OCHOBaMH  XHUMHYECKOU

HoMmeHkJaTypsl (IUPAC u TpuBHasibHOI)

YMeHue 0OBACHATH CBA3b MOJOXKEeHUs siemeHTa B Ilepnoanueckoit

CUCTEME C YHCIOBBIMHU XapaKTCPUCTHUKAMHU CTPOCHUA aTOMOB

5 XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsn sjapa, oOIiee Yucio
9JICKTPOHOB), paclpeielieHUeM OJJICKTPOHOB IO JHEPreTHYCCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOJIOB, KATUS U KATbITUs
IIpencraBnenne O  MEPUOJAMYECKOM  3aBHCUMOCTH  CBOMCTB
XUMUYECKUX SJIEMEHTOB (paJnyc aToMa, 3JeKTPOOTPULIATEILHOCTH),
6 OPOCTBIX M CIOKHBIX BEHIECTB OT TMOJIOXKCHHUS DJJIEMEHTOB B
[lepuognueckoit cucreme (B MajblX NEpUOJaX U TJIaBHBIX
MOATPYNIAaX) U AIEKTPOHHOTO CTPOSHUS aTOMa
7 YMmeHnue knaccuuuupoBaTh:
7.1 XUMHYECKHE DJIEMEHTHI
7.2 HEOpraHWYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKLIUN
8 YMeHue onpenensrb:
o1 BAJICHTHOCTh W CTCICHb OKHCIICHUS XHUMHYCCKUX JJIEMCHTOB, 3apsi
. HOHa
g5 BUJ] XHUMHUYECKOW CBS3M M THI KPHUCTAIMYECKOW CTPYKTYpHI B
' COCTMHEHUSX
8.3 XapakTep Cpebl B BOJHBIX PacTBOPAX BEMIECTB (KUCIOT, OCHOBAHMI)
8.4 OKHUCIINTEIIh 1 BOCCTAHOBUTEIb
9 YMeHue XapakTepu30BaTh PU3MIECKUE U XUMHUYECKHE CBOMCTRA!
MPOCTHIX BEMIECTB (KHUCIOPOMA, O030H, BOAOPOH, Tpadut, ammas,
9.1 KpeMHui, a3zor, ¢ocdop, cepa, XJIOp, HATPUMA, Kaaui, MarHUM,
KaJbIUH, ATIOMHUHUHN, KEIE30)
CJIOKHBIX BEIIECTB, B TOM 4YHCJE HMX BOJHBIX PacTBOpPOB (BOja,
aMMHAK, XJIOPOBOJOPOJ, CEPOBOAOPOA, OKCHUABI U THUIPOKCH]IBI
99 metaioB [HIIA rpynn, amomunusa, meau (II), nuuka, xeneza (II u
' ), okcuapr yraepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a30THCTas, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBAs KUCIIOTA U UX COJIN)
93 NPOTHO3UPOBaTh M XapaKTepu30BaTh CBOWCTBAa  BEIIECTB B




3aBUCMMOCTH OT HMX COCTaBa M CTPOCHHA, IMPUMCHCHUC BCIICCTB B
3aBUCHMMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTDb IPOTCKAHUA XUMHWYCCKHX

npeBpameHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHue COCTaBIATh MOJIEKYJISIPHBIE 1 HOHHBIE YPaBHEHHUSI pEaKUi, B

10
TOM YHCIIE:
10.1 peaxiuii HOHHOTo oOMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpyrmi) HeOpraHUYECKUX BEIIECTB
10.4 MOATBEPKIAOIINX TeHETHYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BbIMUCTATH (IPOBOAUTH PACUEThI):
11 OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO W MOJISIDHYIO MAaccChl BEUIECTB,
' MacCOBYIO JIOJIF0O XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEeM ra3oB
114 M0 YPaBHCHHUSM XHMHYECKUX PEAKIHH M HAXOIUTh KOJIUYCCTBO
' BEIECTBA, 00BEM M MaCCy PEareHTOB MM MPOITYKTOB PEAKIIHH
12 Brnanenwne (3HaHUE OCHOB):
OCHOBHBIMM  METOJaMU  HAy4yHOro ToO3HaHuUs (HaOmIOAeHHE,
. M3MEPEHHE, YKCTICPUMEHT, MOICTTUPOBAHNUE) TIPH U3YyUEHUHU BEIIECTB U
' XUMUYECKUX SIBICHHUM; yMmeHHe chopMylIupoBaTh MpodleMy u
MPEIIOKUTh MYTH €€ peleHus
12 Oe3omacHO pabOThl ¢ XUMUYECKHMH BEIIECTBAMH, XUMHUUYECKON
' nocy0i 1 1a00paTOpHBIM 000PYyIOBAaHUEM
npaBuiaMu 0€30TIaCHOTO OOpAIIEHUs C BEIIECTBAMU, UCIIOIB3YEMBIMU
B ITOBCEHCBHOMW JKH3HU, MTPABUIIAMH TTOBEICHHUS B IIEJISAX COCPEHKECHUS
193 310POBbSI U OKPYKAIOIIEH NPUPOIHONW Cpelbl; MOHMMAaHUE Bpeaa
' (omacHOCTH) BO3AECWUCTBUSI Ha MKUBbIE OPraHU3MBbI OINpeAETIEHHBIX
BEIIECTB, CMIOCOOOB YMEHBIICHUS M MPEAOTBPALICHUS UX BPEIHOTO
BO3JICVCTBHUS
3 Hannune mpakTHYecKWX HABBIKOB TJIAHUPOBAHUS M OCYIICCTBICHUS
CIIeIYFOIINX XUMHYECKUX IKCTICPUMCHTOB:
131 U3y4YeHHE U OoNrcaHne GU3NUYECKUX CBOICTB BEIIECTB; 03HAKOMIICHUE

C (l)I/I3I/I‘ICCKI/IMI/I u XUMHWYCCKUMHU SABJICHUSIMU, OIIBITHI,




WJUTFOCTPUPYIOIINE PU3HAKU TPOTEKAHUSA XUMUYECKUX PEaKIUN

13.2

M3y4eHHEe CIIOCOOO0B pa3/iesieHHs cMecel

13.3

NOJIy4YeHHE KHUCJIOpPOJa M U3Y4YEHHE €ro CBOWCTB; IIOJyuY€HUE
BOJIOPOJIa M U3YyUYEHHUE €Tr0 CBOWCTB; MOJYUYEHUE YIJIEKHUCIIOTO Ta3a u

U3YUYEHHE €0 CBOMCTB; ITOJyYEHUE AMMUAKA U U3YUYEHHE €T0 CBOWCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM JoJeH

pacTBOPEHHOIO BELIECTBA

13.5

npUMEHEHUE WHIUKATOPOB (;rakmyca, METHUJIOpaHka u
denondranenna) mas OMpeNEICHHUS XapaKTepa Cpellbl B pacTBOpax

KHCJIOT M IeIouei

13.6

HCCIIEJOBAaHWE W OIIMCAaHHE CBOMCTB HCOPraHMYCCKUX BCIHICCTB
Pa3JIMYHBIX KJIACCOB; U3YUCHHUC BSaHMOHCﬁCTBHﬂ KHCJIOT C M€TaJlJIaMH,
OKCHIaMH MCTaJIOB, PacTBOPUMBIMU n HEPaCTBOPUMBIMU
OCHOBAaHHUSIMH, COJISAMH; IIOJIYUCHUE HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro MCTaJUla OPyruM M3  pacTBOpa  COJIH;
HCCICAOBAHUC aMQ)OTepHBIX CBOICTB TUAPOKCHAOB AJIIOMHUHUA H

[UHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPraHUYCCKUX COGHHHGHHﬁ)); «BHGKTpOHI/ITI/I‘IeCKaH
Jucconuanusi», «Baxneiimme HeEMETamIbl M HX COCAUHCHUA,

«Baxuenmue MeTalJIbl U UX COCIUHEHUS

13.8

XUMUYECKHE  OKCIEPUMEHTBl,  WJUIIOCTPUPYIOIIUE  MPU3HAKU
MPOTEKaHUsl PeaKIuii MOHHOTO OOMEHAa; KaueCTBEHHBIC PEaKkIUd Ha
MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HOHBL XJIOPUI-, OpOMHI-,
wonua-, cynbdar-, ¢ocdar-, kapOboHAT-, CHUIMKAT-aHHOHBI,
THJIPOKCU/I-MOHBI, KATHOHBI aMMOHHSI, MarHHsl, KaJbIIHsl, ATFOMUHUS,

xenesa (2+) u xxenesa (3+), menu (2+), HuHKA

14

YMmenue:

14.1

NpEICTaBIATh pe3yJbTaThl JAKCIepUMeHTa B (opMe BBIBOJOB,
J0Ka3aTeJIbCTB, IpauKOB M TaONUIl ¥ BBIABISATH AMIIUPUYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MCXKIY pC€aJIbHO HaGJ’IIOI[aeMBIMI/I XUMHUUYCCKUMHU
SABJICHUAMHA U IpoLeCcCaMu, IPOUCXOAAIINMMHU B MAKpPO- 1 MUKPOMUPC,

OOBSICHATH MPUYMHBI MHOTOOOPA3usl BEIIECTB




INEPEYEHDb 3JIEMEHTOB COAEP/KAHUS, ITIPOBEPAEMbBIX HA
OCHOBHOM IN'OCYIJAPCTBEHHOM 2K3AMEHE 110 XUMHUH

Kon

IIpoBepsieMblid 3JIEMEHT COACPKAHUS

1

HCpBOHa‘IaJ'II)HI)Ie XUMHUYECCKUC ITOHATHUA

1.1

YucTteie BemecTBa U cMecu. CriocoObl pa3iesieHus cMecen

1.2

ATOMBI U MOJICKYJIBI. Xumpdeckue »ieMeHThl. CHMBOJIBI XHMHYSCKUX

9JICMCHTOB. HpOCTI)IG 1 CJIOXKHBIC BEIICCTBA.

1.3

Xumuueckast opmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIeMeHTOB. CTerneHb

OKHCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTelIbHAsg aTOMHas Macca.
OTtHOCUTEIbHAS MOJICKYJIsIpHAasA Macca. Maccopas J0JI1 XUMHYCCKOro 3JICMCHTA

B COCANMHCHHUHA

1.5

KonuuectBo BemecTBa. Monb. MomspHast macca. MossipHbelii 00bEM Tra3oB.

BzanmocBs3b KOJIMYCCTBA, MACChl U YHMCJIa CTPYKTYPHBIX CIMHUILL BEIICCTBA

1.6

dusnyeckrue U XMMHUYECKUE SBICHUSA. XUMHUYECKas peaknusa u eé IIPpU3HAKH.

3akoH COXPAaHCHH MACChl BCIICCTB. XUMHUYeCcKue YpaBHCHUA

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH H Hepﬂonnqecxaﬁ CHUCTEMA XHUMHUYCCKHX DJJICMCHTOB

H.N. Menneneea. CTpoeHne aToMOB

2.1

[lepuoanueckuii 3akoH. [lepuonuueckas cucremMa XuMH4YeCKUX 3y1eMeHToB 1. 1.
Menpeneesa. [lepuoasl u rpynmnbl. @U3NYECKU CMBICI HOPSIIKOBOTO HOMEDA,

HOMEPOB NEPHUOJIa U TPYIIIBI AJIeMEHTA

2.2

Crpoenue atomoB. CoctaB aTOMHBIX sijep. M3oronel. Dnextponsl. CTpoeHue
SJICKTPOHHBIX 000JIOYEK aTOMOB MEPBLIX 20 XHUMHYECKHX DJIEMEHTOB

Ilepnonnueckoii cucremsl .M. Menneneena
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BaKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB XHUMHYECKUX 3JIEMEHTOB MEPBLIX TpéX
NnepuoaoB, Kajausd, KaJlbIUs (pamxlyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIIMYCCKHUX CBOI\/'ICTB) n #"ux COG,Z[I/IHGHI/Iﬁ B
COOTBECTCTBHHU C TIIOJIOXKCHUEM DJJICMCHTOB B HepHOﬂquCKOﬁ CHUCTEMEC H

CTPOCHUCM UX aTOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumuueckass cBs3b. KoBajeHTHass (MOJsipHAasT W HEMOJISAPHAsi) CBS3b.
DNEKTPOOTPULIATEIBHOCTh ~ XUMHUUYECKUX  3JieMeHTOB.  MoHHas  CBA3b.

Meranan4deckas CBA3b




3.2

Tumnel KpUCTAUTMYECKUX PEIIETOK (aTOMHAasl, HWOHHAs, MeTauInyecKas),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKOW PEMIETKH U BHUAA

XUMHUUYECKON CBI3U

Baxwneiimme npeacTaBuTeN HEOPraHMYECKUX BemecTB. HemeTtamnsl U uX

COCIUHCHUSI. MeTannsl 1 UX COCIUHCHUA

4.1

Knaccudukamnuss ¥ HOMEHKJIATYypa HEOPraHUYECKUX COCTUHEHUN: OKCHJIOB
(coneoOpazyrommue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTEepHEBIC) u
HecosieoOpasyromue; OCHOBaHUM (IIENIOYM M HEPACTBOPUMBIC OCHOBAHUA);
KHCIOT (KHUCIOpoAcoAepKamue U OeCKHCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KUCTBIX)

4.2

®duznyeckne M XHUMHUYECKHE CBOMCTBa MNPOCThIX BCHICCTB-HCMCTAJIJIOB:

BOJIOPO/Ia, XJI0pa, KUCIOPOAa, Cephl, a30Ta, Gocdopa, yriaepoja, KpeMHUs

4.3

duzndeckne W XHMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHI,
HaTpud, KaJlisd, Maroiud W KaJlbW:A, aJJFOMHUHHS, XKEJIC3a. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

P HaMIPSHKEHU I METaJIOB

4.4

duzndecKkne U XUMHYSCKHE CBOMCTBA BOOOPOAHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPOJIa, CEPOBOJIOPOIA, aMMHUAaKa

4.5

duznyeckue U XMMHMUYECKHE CBOMCTBAa OKCHA0B HemeTayio: cepsl (IV, VI),
azora(Il, 1V, V), docdopa(lll, V), yraepona(Il, IV), kpemuus(1V). [lomyuenue

OKCHA0B HEMCTAJIJIOB

4.6

Xumuyeckue cBorcTBa okcuaoB: MetaiioB [A—IIIA rpynn, uunka, meau(ll) u

skenesa(ll, ). [TomyyeHue okcu10B METAIIOB

4.7

XUMHUUYECKHE CBOWCTBA OCHOBaHWM M aM(OTEPHBIX TUIPOKCHIIOB (HA MpUMepe
THJIPOKCUIOB alllOMUHUS, Kene3a, I[uHKa). [lomydyeHue ocHOBaHMI U

aM(pOTEpHBIX THIPOKCUIOB

4.8

OOmnme XuMUYECKHe CBOMCTBA KHUCIOT: XJIOPOBOAOPOAHOM, CEpOBOAOPOAHOM,
CEepPHHUCTON, CEepHOM, a30THOU, (hochopHOI, KpeMHHEBOU, YroiabHOU. OcoObie
XMUMHMUYECKHE CBOMCTBa KOHLIEHTPHUPOBAHHON CEpHOM M a30THOM KHUCIIOT.

[Tonyuenue KuciaoT

4.9

O0mue XuMUYECKHe CBOMCTBA cpeAHuX cojiei. [lomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, paciio3HaBaHUE BOJOpPOAAd, KHCJIOpPOAda, aMMHakKa,

YTJICKUCIIOTO Ta3a B J1abopaTopuu

4.11

[Tonyuenne aMMHaka, CEpHOM M a30THOM KUCJIOT B MpOMBbIILIEHHOCTH. OOume

CIIOCOOBI MOJIYUYCHHUA METAJIJIOB




4.12

I'eneTndeckas CBA3b MCKY KJIaCCaMU HCOPraHN4CCKUX COCI[I/IHGHI/Iﬁ

XUMHAUYECKHUE PEAKIIUH

5.1

Knaccudukanus XuMuYecKux peakluii o pa3IMuHbIM IpPU3HAKaM: 10 YUCIY U
COCTaBy YYacCTBYIOUIMX B pEaKIMM BELIECTB, MO TemjaoBoMy 3¢ddekty, 1o

U3MEHEHHUIO CTEIICHEH OKMCIICHHS XMMHUUECKHUX 3JIE€MESHTOB

52

TennoBoit 3¢ pekT XUMUUECKON peakiuu, TEePMOXUMHUYECKHUE ypaBHEHHs. JK30-

Y DHJIOTEPMUYECKHUE peaKIUU. TepMOXUMUUYECKUE YPABHEHUS

53

OKMCIIMTETFHOBOCCTAHOBUTEIBLHEIC PCaAKIIHNU. OKHCIINTENH U BOCCTAHOBHTEIIH.
Hpoueccm OKHUCJICHHA n BOCCTAHOBJICHHUA. SHCKTpOHHBIfI OanaHC

OKHCJIUTEIbHOBOCCTAaHOBUTEILHOMN pcakunuun

54

Teopm{ BHCKTpOHHTquCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHUOHBI. aﬂeKTpOHI/ITH 151

HEOJICKTPOJIUTBI. CunbHbBIE U cJ1a0bIe SJICKTPOJIUTEL CreneHb Jucconuanuu

5.5

Peakniun moHHOTO OOMEHA. YCJIOBHS MPOTEKAaHHS PEakIMii MOHHOTO OOMEHa,

MOJIHBIE U COKpAIIEHHbIE HOHHBIE YPaBHEHUSI peaKlnii

XuMHus U OKpy’Karolas cpena

6.1

BemectBa u Mmarepuansl B IIOBCEJHEBHOW JKU3HM 4YeoBeKa. be3omacHoe
MCIIOJIb30BAHME BEIIECTB M XUMHYECKHX peakuuid B JabOpaTOpuH M OBITY.

HepBa;I IMOMOUIb IMTPHU XUMHNYCCKUX OXKOrax U OTPaBJICHUAX

6.2

XuMHUUYECKOe 3arpsA3HEHHE OKpyXkalomed cpeapl (KUCIOTHBIE — JI0XK/H,
3arpsi3HEHUE TIOYBBL, BO3/yXa U BOJOEMOB), CIOCOOBI €ro MPEeIOTBpPAIICHUS
[Ipenenbuas nonyctumas koHuentpauus BeuiecTB (IIJK). Pomp xumuum B
pEelIeHUH JKOJOTHYECKUX TMpodieM. YCuieHwe NapHUKOBOro 3ddexra,

paspymi€HuE€ 030HOBOT'O CJI0A

6.3

[lpumenenue cepsl, a3ora, ¢pocdopa, yriepoaa, KpEeMHHUS U UX COSAWHEHHUH B
OBITY, MEIUWIIMHE, NPOMBIIUICHHOCTH W CEIIbCKOM Xo3siiicTBe. IIpuMeneHue
METaJJIOB M CIUJIaBOB (CTalb, YyTyH, AIOPAJIOMUHMNA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH MX coeluHeHul. [IoHATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE

CIOCOOBI 3aLUTHI UX OT KOPPO3UHU

6.4

[TpupogHble WCTOYHUKH YIIIEBOJOPOAOB (Yrojib, MPUPOAHBIA Ta3, HE(PTH),

MPOIYKTHI UX MepepaboTKu (OEH3UH), UX POJIb B OBITY U MTPOMBIIUICHHOCTH

6.5

[lepBoHavanbHbICe TOHATHS 00 OPraHMYECKHX BEHIECTBAX KAK O COCTUHEHUSX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TaHOJI, TTIMLEPUH, YKCYCHAs KUCIIOTA).
[ToHsiTHe 0 OMOJIOTUYECKU BAXKHBIX BEIICCTBAX: KUPaX, OCIKax, YIIIeBOIaX — M UX

POJIN B )KU3HHU YCJIOBCKA




Pacuértnr:

7.1 o popMyJsiaM XUMHYECKUX COSTMHEHUM
7.2 Macchl (MacCcoOBOI) J0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSAM
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