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NOACHUTEJIbHAA 3AMNMUCKA

MporpaMmma Mo XMMWMM Ha YPOBHE OCHOBHOrO o6Llero obpasoBaHnsa cocTaBreHa
Ha OCHoBe TpeboBaHM K peaynbTatTaM OCBOEHUS OCHOBHOW obpasoBaTenbHOMm
nporpaMmmbl OCHOBHOro obuiero obpasoBanuda, npeactaeneHHblx B ®FOC OO0, a
TaKke Ha OcHOoBe deaepanbHon paboyen nporpammbl BOCMUTAHUS U C YYETOM
KOHUenuMM npenogaBaHus y4yebHoro npeameTa «Xumuma» B 0OpasoBaTenbHbIX
opraHusauusax Poccuinckon degepaumn.

Mporpamma no xumun [a€T npeacraBneHne O uensx, obuwen crparternm
obyyeHuns, BoCNUTaHUS U pasBUTMA OoByvarLmnxcs cpeactesamu yvyebHoro npegmera,
ycTaHaBnMBaeT obs3aTtenbHoe npegMeTHoe  coaepXaHue, npegycmaTpuBaet
pacrnpegeneHne ero no Kraccam W CTPYKTYpupoBaHME Mo pasgenam u Temam
nporpaMmmbl N0 XMMUK, onpeaensaeT KONMYEeCTBEHHbIE N KAYECTBEHHbIE XapaKTEPUCTUKN
coaepXaHusi, peKoMeHOYEMYK MNocrneaoBaTeflbHOCTb WU3YYEHUS XUMUM C  YY4ETOM
MEXNpeaMeTHbIX U BHYTPUNPEOMETHbIX CBSI3EW, JOMMKM  y4ebHOro npouecca,
BO3pacTHbIX 0COBEHHOCTEN OBy4aroLmMxcs, onpeaenseT BO3MOXHOCTM npeameTta ans
peanu3auun TpeboBaHUM K pe3ynbTaTaM OCBOEHMSI OCHOBHOW 0ObpasoBaTefibHON
nporpaMmbl Ha YpPOBHE OCHOBHOro obuiero obpasoBaHus, a Takke TpeboBaHUN K
pesynbratam Oby4YeHWss XMMUM Ha YPOBHE LEenen MU3y4yeHus npeameTa U OCHOBHbIX
BMOOB y4ebHO-NO3HABaTENbHON AeATENbHOCTN 0by4YaloLWwerocs nNo 0CBOEHM y4ebHOro
coepkaHusi.

3HaHMe XMMUM  CRYXUT OCHOBOW ANnst  (POPMUPOBAHUS  MUPOBO33PEHUSA
obyuvaroulerocs, ero npeacTaBneHNn 0 MaTepuanbHOM €OUHCTBE MUpPa, BaXkKHY posib
urparoT hbopmMupyemMbIe XMMUEN NPELCTaBNEHUS O B3aMMONpPEBPALLEHUSX SHEPTN 1 06
9BONIOLMM BELLECTB B NpMpoae, 0 NyTax pelueHns rnobanbHbiX Npobrnem ycTton4ymBoro
pas3BUTUS YerioBeYecTBa — CbIPbEBOW, 3HEPreTUYeCKOW, MULLEBON M 3IKOMOrM4YeCcKowm
B6esonacHocTu, Npobnem 3apaBoOXPaHEHNS.

N3yyeHne xmmumm:

CcrnocobCTBYET peanunsauum BO3MOXHOCTEN NS caMOopas3BUTUA U (OOpMUPOBaHNS
KynbTYypbl IMYHOCTU, €€ 0bLen N YHKUMOHANbLHOW rPaMOTHOCTMU;

BHOCUT BKNag B OPMUPOBAHUE MbILLMIEHNA W TBOPYECKMX CMNOCOBHOCTEN
obyvaromxcs, HaBbIKOB  MX  CaMOCTOSITENbHOW  y4ebHOM  OEATENbHOCTH,
SKCNEepUMEHTamnbHbIX W UCCNeaoBaTeNbCKUX  YMEHWW, HeobXoaMMbIX Kak B
NOBCEAHEBHOM XWN3HU, TaK U B NPOdECCUOHaNbHOM AeATENbHOCTY;

3HAaKOMUT CO CneuMdUKON Hay4yHOro MbIWNEHNs, 3aknagbiBaeT OCHOBbI
LeNOCTHOro B3rNsga Ha eOuHCTBO NPUpoAbl U YenoBeka, SIBNSIETCA OTBETCTBEHHbLIM
3Tanom B GOPMUPOBAHUN €CTECTBEHHO-HAYYHOW rPaMOTHOCTM OByyatoLmXCs;

cnocobcTByeT hOpMUPOBAHMIO LLIEHHOCTHOIO OTHOLLEHNS K €CTECTBEHHO-HAYYHbIM
3HaHUAM, K Npupoae, K YenoBeKy, BHOCUT CBOW BkNag B 3Konornyeckoe obpasoBaHue
oby4aromxca.

[aHHble HanpaBneHuss B 0Oy4yeHUM xvMumn obecneumnBaroTca Crneundukon
coaepxaHus y4ebHoOro npeameTa, KOTopbIn ABSIETCHA Neaarorndeckn aganTmpoBaHHbIM
oTpaxeHnem 6a30BOMN HAYKN XMMUM HA ONPeSENEHHOM 3Tane eé pas3BUTUS.

Kypc xumMum Ha ypoBHE OCHOBHOro obuwero obpa3oBaHuWsi OpUEHTUPOBAH Ha
OCBOEHME O0OyYyallnMMNC CUCTEMbl NEepBOHAYasnbHbIX MNOHATUA  XMUMUKW, OCHOB



HEOPraHNYeCcKON XUMUM U HEKOTOPbIX OTAEMbHbIX 3HAYMMbIX MOHATUM OpPraHUYeckom
XUMUN.

CTpykTypa cogepxaHua nporpammbl Mo XuMum cPopMMpoBaHa Ha OCHOBE
CUCTEMHOro noaxofa K eé usydeHumto. CopepkaHue cknagblBaeTcs M3 CUCTEMbI
NOHATUA O XMMUYECKOM INEMEHTE U BELLECTBE U CUCTEMbI MOHATUN O XMMUYECKOWN
peakumm. O6e 9TM  CUCTEMbI  CTPYKTYPHO  OpraHm3oBaHbl MO  MPUHUMNY
nocnegoBaTenibHOr0 pas3BUTUSA 3HAHUWM Ha OCHOBE TEOpeTUYECKUX MpeacTaBrieHun
pPa3HOro YpOBHS:

— aTOMHO-MOJIEKYNSPHOIO Y4EeHUS Kak OCHOBbI BCEr0 €CTECTBO3HAHMS;

— MNepunogunyeckoro 3akoHa [1. 1. MeHaeneeBa Kak OCHOBHOIO 3aKOHa XMMWU;

— YYEeHUs1 O CTPOEHUN aTOMa N XMMUYECKOWN CBA3M;

— npeacraBneHnn ob aNekTponNMTUYECKON gMccoumnaumnm BeWeCcTB B pacTBopax.

TeopeTnyeckme 3HaHuUsi paccMaTpuBalTCsl HAa OCHOBE 3MMUPUYECKN MOMYyYEHHbIX
M OCMbICIIEHHbIX (DaKTOB, pasBMBAOTCA MOCMeAoBaTeSlbHO OT OAHOr0 YPOBHSA K
APYromy, BbINOMHAS PYHKUMN OOBACHEHMA N MPOrHO3NMPOBAHWUS CBOWCTB, CTPOEHUS U
BO3MOXXHOCTEN MNPaKTUYECKOro NPUMEHEHUS U NOMYyYEHNSA N3y4aeMblX BELLLECTB.

OcBoeHne nporpaMmmbl MO XMMUK cnocobeTByeT hopMMpoBaHMIO NpeacTaBreHns
O XMMUWYECKOM COCTaBrsoWEen HayyHOW KapTUHbl MUpa B JIOTMKE €€ CUCTEMHOM
npupoabl, LEHHOCTHOrO OTHOLUEHUS K Hay4YHOMY 3HaHUIO M MeTO4aM NO3HaHUS B HayKe.
N3yueHne xummm NnponcxoguT C NpUBFEYEHNEM 3HAHUN U3 PaHEE U3YYEHHBIX YY4EOHbIX
npegmMeToB: « Okpyxatowmnnm mmpy, «brnonorna. 5—7 knaccel» n «dnsmnka. 7 Knaccy.

Mpn n3yyeHUn XMmMUM NPOUCXOAUT HOPMUPOBAHME 3HAHUMN OCHOB XMMWYECKOW
Hayku Kak obracTu COBPEMEHHOrO ecTeCTBO3HAHWUS, MNPaKTUYECKOW [OeATenbHOCTU
yernoBeka W Kak OAHOr0 M3 KOMMOHEHTOB MWPOBOW KynbTypbl. 3agada ydebHoro
npegmMeTa CcOCTOUT B (POPMUPOBAHUM CUCTEMbI XMMWYECKUX 3HAHUA — BaXXKHEWLUUX
¢aKkToOB, MOHATUW, 3AaKOHOB W TEOPETUYECKUX MOMOXEHUN, OOCTYMHbIX 0606LeHnn
MMPOBO33PEHYECKOrO Xapakrepa, A3blka Hayku, B NPUOBLLEHUM K HayYHbIM MeToham
NMO3HAHUA NPU M3YYEHMM BELLECTB W XMMWUYECKMX peakuun, B opMMpoBaHUN W
pas3BUTUN MNO3HABATENbHLIX YMEHUA U UX MPUMEHEHUUN B y4eBHO-NO3HaBaTENbHOW U
y4yebHo-uccnegoBaTenbCkON  AEATENbHOCTM,  OCBOeHWM  npasun  6e3onacHoro
obpalleHns ¢ BelecTBamMmm B NOBCEAHEBHOM XU3HW.

Mpy u3yd4eHUn xMMmm Ha ypOBHE OCHOBHOrO obuiero obpa3oBaHust BaXkHOe
3Ha4YeHue nNpmobpenu Takme Lenu, Kak:

— ¢OopMUpPOBaHME  UHTENMEKTyanbHO  pPas3BUTOM  JIMMHOCTM, T[OTOBOM K
camoobpa3oBaHuio, COTPYAHUYECTBY, CaMOCTOATENIbHOMY TMPUHATUIO  peLueHUn,
crnocobHOM aganTUPoOBaTbCA K OLICTPO MEHSAKOLMMCS YCITOBUSIM KU3HMU;

— HanpaBfeHHOCTb 0by4YeHnsa Ha cuctemaTndeckoe npmobLueHne obyyarLwmxcs K
CaMOCTOATENbHON MO3HaBaTENbHOW [OEATEeNIbHOCTU, Hay4yHbIM MeTOo4aM MO3HaHuS,
GOpPMUPYIOLLIMM MOTUBALMIO U Pa3BUTME CNOCOBHOCTEN K XUMUMU;

— obecneyeHne ycnoBuir, crnocobCTByOWMX NpuobpeTeHnto obyyarowmmmncs
onbiTa pa3HoobpasHoM AeATENBbHOCTU, NO3HAHUSA M CAMOMNO3HAHWS, KIMOYEBbLIX HABbIKOB
(KMoYEBbLIX KOMNETEHUMI), UMEOLLMX YHUBEPCANbHOE 3HA4YEHNE ANA pa3fnyHbIX BUOOB
NEeATenbHOCTH;

— opmunpoBaHme obwen  (PyHKUMOHANbHOM U €CTeCTBEHHO-Hay4HOM
rPamMOTHOCTU, B TOM YMUCNE YMEHUA OOBACHATbL U OLEHMBATb SBMEHUSA OKpYXatoLlero



MUpa, UCNosb3ys 3HaHWUS U OMbIT, NOMTYYEHHbIE NPU U3YYEHUU XUMUKU, NPUMEHATb UX
npu peweHun npobrnem B NOBCEOHEBHOWN XU3HU U TPYOOBOW AeATENbHOCTY;

— ¢hopmupoBaHMe y 0By4qaloWUXCs FYMaHUCTUYECKMX OTHOLUEHWA, MOHUMaHUSA
LEHHOCTU XMMWYECKUX 3HaHWA [Ons BbIpaboOTKM 3Korormyeckn uernecoobpasHoro
noBefeHus B ObITY U TPYOOBOW OeATENBHOCTU B LENAX COXPaHEeHNA CBOEro 300pOBbS U
OKpyXatoLien npupogHon cpenbl;

- popmupoBaHve y obydalolmMxca YMeHWd MpPOBOAWUTb UCCMEAOBaHUS C
ncnonb3oBaHMeM obopyaoBaHus LieHTpa « Toyka pocTa;

- pasBuTMe SKCMepuUMeHTanbHbIX yMeHUI npwu npoBeaeHun
npakTnyecknx/nabopatopHbix paboT ¢ NpuMeHeHnem obopyaoBaHUA LieHTpa.

— pas3BuTME MOTMBaUUM K OOYYEeHWt0, CNOCOBHOCTEM K CaMOKOHTPOM MU
CaMOBOCMUTaHMIO Ha OCHOBE YCBOEHUsI obLeYernioBe4Yecknx LIeHHOCTEN, FOTOBHOCTU K
OCO3HaHHOMY BbIOOPY NPOdUns U HanpaBneHHOCTU AanbHenLwero obyyeHums.

O6Luee yncno yacoB, OTBEAEHHbIX ANA M3YYEHUS XUMUU Ha YPOBHE OCHOBHOIO
obuwero obpasoBaHus, cocTtaBnseT 136 4yacos: B 8 kracce — 68 4vacoB (2 yaca B
Hegent), B 9 knacce — 68 Yacos (2 Yaca B Heento).

lMporpamma peanu3dyetcd C  UCMNofb3oBaHMEM  OOOpydoOBaHWS  LieHTpa
obpasoBaHuna «Todka pocTar.

Mcnonb3oBaHne coBpeMeHHoOro o6opyaoBaHMsi LUeHTpa «Todvka pocTay
HamnpaBfeHO Ha paclUMpPEHNe coaepxaHust y4yebHOro npegMeTa M MNOBbILEHME
No3HaBaTeNbHOWN aKTUBHOCTU 00Yy4YatoLLMXCS.

Peanunzauua nporpammbl obecrneynBaeTcss MatepuaribHO-TeXHUYeckon 6asomn
ueHTpa «Toyka pocTtay.

COAEPXAHUE OBYYEHUA

8 KIJIACC

lNMepBOHa4YanbHble XUMUYECKME NOHATUA

MpeomeT xuMmun. Posib XMMUKM B XXU3HU YeroBeka. XMMusi B CUCTEME HayK. Tena u
BellecTBa. dusnyeckne CBOMCTBA BeLLleCTB. ArperatHoe coCTosiHue BelecTB. [oHATHne
0 MeTodax MNo3HaHWsa B xumuun. Yuctble BewectBa M cmecu. Cnocobbl pasgeneHus
cMmecemn.

ATOMbI U MOMeKyIbl. Xumuyeckne anemeHTbl. CUMBOSbI XMMUYECKUX 3N1IEMEHTOB.
MpocTble 1 crnoxHble BewecTBa. ATOMHO-MOSIEKYNAPHOE YYEeHMe.

Xvmunyeckass popmyna. BaneHTHOCTb aTOMOB XMMWYECKMX 3fEMEHTOB. 3aKOH
NoCTOAHCTBa cocTaBa BewlecTB. OTHocuTenbHass atoMHas macca. OTHocuTenbHas
MOneKynsipHasi macca. MaccoBasi [ONS XMMUYECKOro afieMeHTa B COeAMHEHUN.

KonnyectBo BewectBa. Monb. MonspHas macca. BsaMmocBsa3sb konun4yecTsa,
MaccChbl U Yucna CTPYKTYPHbIX eduHULY BewecTBa. PacyéTtbl no oopmynam XMMUYeCcKUx
COeUHEHUMN.

dusnyeckmne n xuMmmnyeckme ABneHns. XnMmmyeckas peakumsa n eé npusHaku. 3akoH
COXPaHEeHMs1 MacCbl BELLECTB. XUMMYECKMe ypaBHeHus. Knaccudukaums XMMmM4ecKkmnx
peakumi (CoeanHEHNs, PasnoXeHus, 3ameLleHns, obmeHa).

Xumu4eckul aKkcrnepumeHm:.



3HAaKOMCTBO C XMMUYECKOM Mocygown, npaswunamu pabotel B nabopatopun u
npnémamm obpalieHms ¢ nabopaTopHbiM 000pyAOBaHMEM, WU3Yy4YEHWE W OnucaHue
PU3nN4eCcKnx CBOMCTB 0OpasLOB HeopraHMYeCcKnx BewecTB, HabnogeHne uanyeckmx
(nnaBneHne BoOCKa, TasHWe nbAa, pacTupaHue caxapa B CTyMNKe, KuNeHue U
KOHOEeHcauua BOAbl) M XMMMYECKMX (TOpeHWe CcBeuvu, npoKanvBaHWe MeaHOMn
NPOBOMOKK, B3aMMOLENCTBME Mena C KUCIOTOW) SBNEHWn, HabniogeHne n onvcaHue
NPWU3HAKOB MPOTEKaHUs XMMUYECKUX peakunin (pasnoxeHue caxapa, B3auMoOeuncTBue
CepHOM KucnoTbl C xnopuaom 6Gapus, pasnoxeHve rugpokcnaga megu () npwm
HarpeBaHuUW, B3auMMoJencTBMe xenesa C pactBopoM conn mMean (ll), wnsydeHue
crnocoboB pasgeneHns cMecen: ¢ NOMOLLBbID MarHuTa, ounbTpoBaHue, BbiNapuBaHue,
ANCTUNNALMSA, XpoMaTorpadusi, NpoBeAeHNe OYUCTKM NOBApPEHHOW conn, HabnogeHue
N onucaHue pesynbTaToB NPOBEAEHUS OnbiTa, UMOCTPUPYIOLWErO 3aKOH COXpaHeHUs
Macchbl, CO34aHne Moaenen Monekyn (LapocTep>XHEBDIX).

BaxHenwune npeactaBUTEeNN HEOPraHM4YeCKUX BewecTs

Bosgyx — cmecb rasoB. CocTtaB Bo3gyxa. Kucnopog — anemMeHT U npocToe
BellecTBO. HaxoxaeHne kucnopoga B npupoae, pmsnyeckne n xmMmmyeckne CBOMCTBa
(peakummn ropenHus). Okcuapbl. [MpumeHeHne kucnopoga. Cnocobbl  nonyyYeHus
Kkncrnopoga B nabopatopun 1 npomMbilnieHHOCTU. KpyroBopoT Kucrnopoga B npupoae.
O30H — annoTponHasa Moangukauunsa kucnopoaa.

TennoBon ahdPeKT XMMUYECKON peakunn, TEPMOXUMUYECKNE YPaBHEHUS, 3K30- U
aHOOTEepMUYECKNEe peakumn. TonnmBo: yronb WM MeTaH. 3arpAsHeHve BO3fgyxa,
ycuneHne napHUKoBoro addekTa, paspyLleHne 030HOBOro Crosl.

Bopopon — anemeHT n NpocToe BellecTBo. HaxoxaeHne Bogopoaa B npupoae,
PU3NYeCcKMne U XMMUYECKNEe CBOMCTBA, NPUMeEHeHMe, cnocobbl nonyvyeHus. Kncnotbl u
conm.

MonspHbIn 06bEM rasoB. Pacyétbl N0 XMMNYECKUM ypaBHEHUSIM.

dusmyeckne ceonctea Boabl. Boga kak pactBoputens. PactBopbl. HacbIWwWeHHbIe
M HeHachblWeHHble pacTBopbl. PactBopumocTb BeuwecTB B Boge. Maccosas [ons
BELLlECTBa B pacTBope. Xmmumyeckme cBonctea Boabl. OcHoBaHus. Ponb pacTBOpoB B
npupoae 1 B XM3HN Yernoseka. KpyroBopoT BoAbl B npupoge. 3arpsisHeHne npupoaHbIX
Boa. OxpaHa 1 04MCTKa NPUPOOHbLIX BOA.

Knaccudmkauma HeopraHumyecknx coeguHeHun. Okemapbl.  Knaccudumkauus
OKCWAOB: coneobpasytoLime (ocHOBHbIE, KUCNOTHbIE, am@oTepHbIE) n
Heconeobpasyowme. HomeHknatypa okcuaoB. Pusmyeckne M XMMmMYecKne CBOWMCTBA
okcmaos. MNonyyeHne okcnaos.

OcHoBaHus. Knaccudukaunsa OCHOBaHWUIA: LENOYN U HEPACTBOPUMbIE OCHOBAHUS.
HomeHknatypa ocHoBaHUW. Pusnyeckme u XMMUYECKME CBOMCTBA OCHOBAHWUMN.
MNony4yeHne ocHoBaHUW.

Kucnotbl. Knaccudpumkauma kucnot. HomeHknaTtypa kucnot. dusmyeckne wn
XUMUYECKNEe CBONCTBA KMUCIOT. Pag aktuBHocTn meTtannoB H. H. bekeTosa. lNony4eHune
KMCIOT.

Conun. HomeHknatypa conen. ®duamyeckme M XMMUYECKME CBOWCTBA COMEN.
lNony4eHue conen.

eHeTu4eckasn cBA3b MeXay Krnaccamu HeoOpraHMYeCKNX COeaUHEHUMN.

Xumu4eckul aKcriepuMmeHm:.



KayeCTBEHHOe orpefeneHve CcoAepXaHus Kucriopoda B BO3gyxe, MonydeHuve,
cobvpaHve, pacno3HaBaHMe W U3y4YeHMe CBOWCTB Kucropoga, HabnwaeHue
B3aMMOAENCTBUSA BELLECTB C KMCIOPOOOM U YCINOBUA BO3HUKHOBEHUSA U MpeKpalLeHns
ropeHust (noxapa), o3HakomneHue c obpasuamum OKCUMOOB M OMNMCaHME WNX CBOWCTB,
nonyyeHne, cobupaHue, pacnosHaBaHME W U3yYeHMEe CBOWCTB Bopopoaa (ropeHue),
B3aumogencteme Bogopoda c okcuagom wmeau  (Il)  (BO3MOXHO uMcnosib3oBaHue
BMageomaTepunanoB), HabniogeHne o6pasuoB BelwlecTB konvyectBom 1 MOfb,
nccnegoBaHve ocobeHHOCTEN pacTBOPEHUSA BELLECTB C pPasfiMyHOM pPacTBOPUMOCTLIO,
NPUroToBfieHMe pacTBOPOB C OMpenenéHHON MaccoBOW [Ofie pPacTBOPEHHOro
BelllecTBa, B3aMMoLenCTBMEe BoAbl C MeTannamu (HaTtpvem U Kanbumem) (BO3MOXHO
ncnonb3oBaHMe BuaeomaTepumanoB), uccrnegoBaHuMe o6pas3uoB  HEOPraHW4ecKux
BELLEeCTB pPasfiMyHbiX KrnaccoB, HabniogeHne W3MeHEeHUs OKpacKkM MHOMKATOPOB B
pacTBopax KUCMOT W Leno4yen, usyvyeHue B3aumopencTeus okcuga meau (ll) ¢
pacTBOPOM CEpPHOM KUCMOTbl, KUCMNOT C MeTannamu, peakuui HeuTpanusaumm,
nony4yeHne HepacTBOPMMbIX OCHOBaHWW, BbITECHEHME OOHOrO0 MeTanna Apyrum 13
pacTBopa COMnu, pelleHne aKCrnepuMeHTanbHbIX 3aday no Teme «BaxHenwwne knacchbl
HeopraHN4YecKNx CoeaNHEHUNY .

Mepuoanyvecknn 3akoH n MNepuoanyeckaas cucteMa XMMUYECKUX INIEMEHTOB
O. WN. MenpeneeBa. CtpoeHue aTtomMoB. Xumuyeckas cBA3b. OKUCNUTESIbHO-
BOCCTaHOBUTESIbHbIE peaKuumn

[MepBble NOMbITKM Kraccuukaumm XMMUYeckux anemMeHToB. NMoHaTue o rpynnax
CXOOHbIX 3feMEeHTOB (LLeNOoYHble W  LWeNOYHO3EeMENbHbIE MeTanfbl, ranoreHsbl,
WHEPTHbIE rasbl). ANeMeHTbl, KOTopble 06pa3ylT aMdOoTepHbIE OKCUAbLI N TMOPOKCUAbI.

Mepuogunyecknn 3akoH. Nepunognyeckas cuctema xummdeckmx anemeHtos [. U.
MeHpeneeBa. KopoTkonepuogHaa u gnuvHHonepuogHaa dopmbl  [lepuoanyeckon
cucTeMbl xummndeckux anemeHTos 1. . MeHgeneesa. Nepuogbl v rpynnel. dusnyeckmni
CMbIC NOPAAKOBOro HOMepa, HOMepPOB Nepuoaa U rpynrbl ANeMeHTa.

CtpoeHne atomoB. CoctaB aToMHbIX sigep. M3otonbl. OnekTpoHbl. CTpoeHwue
SNEKTPOHHbLIX 0605104ek aToMOB nepBbiX 20 XMMUYECKNX aneMeHToB [leprnogunyeckon
cuctembl 1. . MeHgeneeBa. XapakTepuCTuUKa XUMWYECKOro 3fieMeHTa no €ero
nonoxenuto B lNepuognyeckon cucteme [l. 1. Mengeneesa.

3aKOHOMEPHOCTM M3MEHEHMs1 paguyca aToOMOB XUMMUYECKMX INIEMEHTOB,
MeTasnIMyeckmx n HeMmeTanIMyeckMx CBOMCTB MO rpynnam v nepnogam.

3HauveHne [lepuogndeckoro 3akoHa u [lepunoamyeckon CUCTEMbI XUMUYECKUX
3NEMEHTOB 4151 pa3BUTUS Haykn n npaktuku. [1. . MeHgeneeB — y4€HbI N rpaXKaaHuH.

Xvmnyeckass cBa3b. KoBaneHTHaa (nonsipHas M HenomnsipHasl)  CBA3b.
ONeKTpooTpMUaTENBHOCTb XMMUYECKUX 3NeMeHTOB. IoHHas cBA3b.

CteneHb okucrneHusi. OKUCNUTENbHO-BOCCTAHOBUTENbHbIE peakuuun. [Mpoueccol
OKMCNEeHus n BoccTaHoBreHnsi. OKMCANTENM U BOCCTaHOBUTESNMN.

XumMu4decKulu 3KcrnepumMeHm:

n3yyeHve ob6pasyoB BeELLECTB MeETannoB M HeMeTannoB, B3auMOAeEWNCTBME
rmapokcuga uUMHKa € pacTBopaMu  KUCNOT UM LWenoyen, npoBedeHWe OnbITOB,
UNIIOCTPUPYIOWNX MPUMEPbI OKUCIUTENBbHO-BOCCTAHOBUTENBHBLIX peakunn (ropeHue,
peakuum pasnoxeHusi, CoeaUHEHUS).

MexnpedmemHsbie ces3u



Peanusauua wmexnpeaMeTHbIX CBA3enM MNpu  MU3ydeHun xumum B 8  Kracce
OCYLLECTBNAETCA Yepe3 MCMOfb30BaHNE Kak OBLMX eCTEeCTBEHHO-HAYYHbIX MOHATUN,
TakK N MOHATUN, ABMSIOWNXCA CUCTEMHBIMU ONA OTAENbHbIX NPeaAMETOB €CTECTBEHHO-
Hay4YHOro LuMKna.

O6Lwme ecTeCcTBEHHO-Hay4Hble MNOHATUNA: HaydHbI akT, runoTesa, Teopwus,
3aKOH, aHanu3, CMHTEe3, Knaccudukaumsa, NepnoanyHoOCTb, HabnaeHne, 3KCMNEPUMEHT,
MOOEenNnpoBaHne, U3MepPeHne, Moaesb, siIBfIEHNE.

dunsmka: maTtepusi, atoMm, INEKTPOH, MPOTOH, HENTPOH, WOH, HYKNMUA, WU30TOnMbl,
pagMOaKTMBHOCTb, MOSEKyna, 9neKkTpudeckun 3apsg, BeLecTBO, Teno, OObEém,
arperaTHOe COCTOSIHME BellecTBa, ras, puanyeckne BeNUYUHbI, eANHULbI U3MEPEHUS,
KOCMOC, NnaHeTbl, 38€3abl, ConHue.

Buonorus: dotocuHTes, abixaHune, buocdepa.

eorpadus: atmocdepa, rmapocepa, MUHeparnbl, rOpHble NOPOAbl, MNOSIe3Hble
nckonaemble, TONIMBO, BOOHbIE PECypChl.

9 KINACC

BelwecTBO U XuMMnyeckas peakums

Mepuogunyecknin 3akoH. Nepunognyeckass cuctema xummdeckmx anemeHtos [. U.
MeHpgeneea. CTpoeHne aTomMoB. 3aKOHOMEPHOCTU B UBMEHEHUN CBOUCTB XMMUYECKUX
3f1EMEHTOB NMEpPBbIX TPEX NEPMOAOB, Kanusd, Kanbuus N X cCoeauHeHNn B COOTBETCTBUM
C NONOXEHMEM 3N1EMEHTOB B [lepnoanyeckon cucteMe n CTpOEHMEM UX aTOMOB.

CTpoeHue BewecTBa: BUAbl XMMUYECKOW CBA3W. TUMbl KPUCTANIIMYECKUX PELUETOK,
3aBMCMMOCTb CBOMCTB BewecTBa OT Tuna KpUcTanindeckonm pewweTkn U Buaa
XUMUYECKOWN CBA3MN.

Knaccudmkaums v HOMeHKnaTypa HeopraHM4eckux BeLllecTB. XUMUYecKue
CBOMCTBA BELLUECTB, OTHOCALWMXCA K pPas3fMyHbIM  Kraccam HeopraHu4eckmnx
COeMHEHUI, FreHeTnYecKas CBsA3b HEOPraHNYEeCKMUX BELLECTB.

Knaccudumkaumsa XmMmyecknx peakuun no pasnuyHbiM MpusHakam (Mo 4ucny u
COCTaBy Yy4acCTBYIOLINX B peakuumn BELLECTB, MO TennoBomy 3dekTy, N0 M3MEHEHUIO
CTENEHEN OKUCIEHUSI XMMWUYECKMX ISNIEMEHTOB, NO 06patMMoCTK, MO Yy4yacTuio
KaTtanuaaTtopa). OK30- 1 IHOAOTEPMUYECKME pPeaKLnN, TEPMOXUMNYECKNE YPaBHEHWS.

MoHATME O CKOPOCTM XuMmuyeckonm peakumn. [loHATMe o6 obpaTumbix u
HeobpaTUMbIX XUMUYECKMX peakumnsax. [MOHATME O TOMOrEHHbIX U reTepPOreHHbIX
peakumax. lNoHaTMe o kaTanmse. [MOHATME O XMMWYECKOM paBHoBecuU. PakTopsbl,
BNUSIIOLLNE HA CKOPOCTb XMMUYECKOM peaKkUmn 1 NONoXeHNe XMMNYECKOro paBHOBECUS.

OKucnnTenbHO-BOCCTAHOBUTESbHbIE peakuun, 3NIEKTPOHHbIN ©anaHc
OKUCNUTENBbHO-BOCCTAHOBUTENBbHON peakunn. CocTaBneHne ypaBHEHUI OKUCTTUTENBHO-
BOCCTAHOBUTENbHbIX peakuui C UCNofb30BaHMEM METO4a SNEKTPOHHOro 6anaHca.

Teopunsa anNeKTPONUTUYECKOM Auccounaunn. ONEKTPONUTbl U HE3NEKTPONUTbI.
KaTuoHbl, aHumoHbl. MexaHmam guccoumauun BELWECTB C  pasfnyHbiIMM  Buaamu
Xnummyeckom cesasun. CteneHb guccoumaunn. CunbHble U cnabble 3NeKTPonnThI.

Peakunn noHHOro obmeHa. YCrnoBus MNpOTEKAHUA peakunin WOHHOro obmeHa,
NOJSIHbIE U COKPALLEHHbIE MOHHbIE YpaBHEHNSA peakumin. CBONCTBA KUCIOT, OCHOBaHWUM U
conen B cBeTe npeacraBneHnin ob anekTponutuyeckon aumccoumaunn. KavyectseHHble
peakumnn Ha NOHbI. [NoHATME O rngponu3e conen.

Xumu4eckul aKkcrnepumeHm:.



O3HaKOMJSIEHME C MOAENAMU KPUCTANNIMYECKNX PELLUETOK HeopraHMYecKnx
BELLEeCTB — MeTajyioB M HemeTannoB (rpacduta u anmasa), CIOXHbIX BeLecTB
(xnopuaa HaTpus), uccrnegoBaHue 3aBMCUMOCTU CKOPOCTUM XMMUYECKOW peakuuu oT
BO3AENCTBUS Pa3fnyHbIX PakTOpOB, MUCCrefOoBaHNE 3MeKTPOnpOBOAHOCTU PacTBOPOB
BellecTB, npouecca guccounauunm KUCroT, uwernoyen wu conen  (BO3MOXHO
ncrnonb3oBaHWe BWMOEO MartepuarioB), MNpoBedeHMe OMbiTOB, UMNMIOCTPUPYHOLLUX
NpU3HaKn NpoTeKaHust peakuunm MOHHOro obmeHa (obpasoBaHue ocagka, BbloeneHve
rasa, obpasoBaHwe BOAbl), OMbITOB, WMIOCTPUPYIOLLMX MPUMEpPbI OKUCIIUTENbHO-
BOCCTAHOBUTENbHbLIX peakunin (ropeHue, peakunn pasrioXeHusl, CoefuHEeHUs),
pacrnos3HaBaHWe HeOpraHM4YyecKMX BELLECTB C MOMOLLBbI KayeCTBEHHbIX peakunn Ha
NOHBbI, peLleHne aKCrnepuMeHTanbHbIX 3agad.

HemeTtannbl n ux coeauHeHus

Obwasa xapaktepuctuka ranoreHoB. OcCOOEHHOCTM  CTPOEHMS aTOMOB,
XapakTepHble cTeneHn okucneHnsa. CTpoeHue u usnyeckne CBOWCTBA MNPOCTbIX
BELLLECTB — ranoreHoB. XMMN4eckne CBOMCTBA Ha npumepe xnopa (B3anmMoaencrame ¢
MeTannamu, HemeTtannamu, wenoyamu). Xnoposogopod. ConsHas — KucnoTa,
XUMWYECKME CBOMCTBA, NosflydeHue, npuMeHeHue. [lencteue xmnopa v xnoposogopona
Ha opraHu3M yenoseka. BaxkHenLwume xnopuabl N X HaxXoXaeHne B Npupoge.

Obwaa xapaktepuctuka anemeHtoB VIA-rpynnbl. OCOBEHHOCTM CTPOEeHUs
aToOMOB, XapakTepHble cTeneHn okucneHus. CTpoeHve u usnyeckme CBONCTBA
NPOCTbIX BELLECTB — KMCnopoda M cepbl. ANMOTPONHbIE MogMdUKaUUN Kucropoda u
cepbl. Xumudeckne cBonctBa cepbl. CepoBogopon, CTpoeHue, uanyeckme W
Xnumuyeckme caorctea. Okcnabl cepbl Kak NpeacTaBUTENN KUCNOTHbLIX okenaos. CepHasd
KMCNoTa, (pusnyeckne n xumMumyeckue cBolcTBa (0Owme Kak npegcraBuTens knacca
KACNOT M cneuudpmyeckme). XuUMUYECKME  peakuuu, nexawue B OCHOBe
NPOMbILLIIEHHOrO crnocoba nony4YeHnsa cepHoOn KUCNoTbl. [IpUMEHeHne cepHON KUCNOTHI.
Conu cepHOM KACMNOTbI, KAYeCTBEHHAsA peakumnsa Ha cyrnbdaT-uoH. HaxoxaeHue cepbl 1
eé coeauHeHnn B npupode. XUMUYECKOe 3arpsi3HEHWEe OKpyXalwen cpeqbl
coeanHeHnsaMN cepbl (KUCNOTHbIE OOXAW, 3arpsi3HEHME BO34yXa U BOAOEMOB), CocobbI
ero npeaoTBpaLLEeHus.

O6waga xapaktepucTtuka anemeHToB VA-rpynnbl. OCO6EHHOCTM CTPOEHMSI aTOMOB,
XapakTepHble CTerneHun okucneHus. A3oT, pacrnpocTpaHeHue B npupoge, usmyeckme u
Xumuyeckne ceoucTtea. KpyroBopoT asoTta B npupoge. AMMMak, ero duanmyeckme u
XMMUYECKME CBOMCTBA, NoriydeHne u npumeHeHne. Conv aMMoHusi, nx omsmnyeckme u
XMMUYECKME CBOWCTBA, NpumMeHeHue. KavecTBEeHHasi peakuusi Ha MOHbl aMMOHMUS.
A30THasa kucnota, eé nonyveHve, ousmyeckne n xmMmudeckne csomcTea (obwime kak
npeacTaBUTENS Knacca KUcnoT u cneunduyeckue). Micnonb3oBaHme HATPAToOB U Conen
aMMOHMUS B KayecTBe MUHepanbHbIX yaobpeHun. Xummyeckoe 3arpsi3HeHue
OoKpyXatlLen cpefbl COeguHeHUsIMU a3oTa (KACNOTHbIE A0XAMW, 3arpa3HeHne Bo3ayxa,
noyBbl 1 BOLOEMOB). ®occop, annoTponHble Moaudukaumm docdopa, pusndeckme un
xumuyeckmne ceomnctea. Okeug doccopa (V) u cdocdopHaa KucrnoTa, pusndeckue u
XMMU4eckme CBOWCTBa, nonydyeHue. Wcnonb3oBaHne @ocdaTtoB B  KadecTse
MUHeparbHbIX yOoOpeHu.

Obwaa xapaktepuctuka anemeHtoB IVA-rpynnbl. OCOBGEHHOCTM CTPOEHMSA
aTOMOB, XapaKkTepHble CTeneHu OKUCIeHUs. Yrnepopn, annoTpornHble Moamndukauuu,
pacnpocTpaHeHne B npupoae, ou3nYeckme u XMMuyeckume cBoucTBa. Aacopbuums.



KpyrosopoT yrnepoga B npupoge. Okcuabl yrnepoga, ux usnyeckme n xmmMmyeckue
CBOMCTBA, AENCTBUE Ha XUBblEe OPraHM3MBbl, NOSTy4eHUEe N NMPUMEHeHne. JKorornyeckune
npobnemsbl, cBA3aHHbIE C okcuaom yrnepoga (IV), rmnotesa rnobanbHOro noTenneHns
KnumaTta, MNapHUKOBbLIN 3deKkT. YronbHaa Kucnota M eeé conn, ux usndeckme wu
XUMUYECKNEe CBOWCTBa, MoOfydYeHne U npuMeHeHne. KayecTBeHHas peakuusa Ha
kapboHaT-noHbl. Vicnonb3oBaHne kapboHaToB B ObITy, MegULMHE, NPOMbILLSIEHHOCTU U
CenbCKOM XO35INCTBE.

lMepBoHa4vanbHble MOHATUA 006 OpraHMYeckMx BeLLeCcTBax Kak O COeAWHEHUSIX
yrnepoga (MeTaH, 3TaH, 3TWUMEH, aueTuneH, 3TaHon, MMULUEPUH, YKCyCHas KUCroTa).
MpupoaHble UCTOYHWKK yrrieBogoponos (yrosb, NPUPOOHbLIN ra3, HedThb), NPOAYKTbl UX
nepepaboTkun (6eH3nH), X ponb B BbITY N NPOMbILWAEHHOCTU. MoHATME 0 Bronornyecku
BaXHbIX BeLleCcTBax: upax, 6enkax, yrmeBogax — W UX PONM B >XMU3HU YerioBeka.
MaTtepuanbHoe e4UHCTBO OpPraHN4YeCKUX N HeEOPraHMYeCKNX COeANHEHUN.

KpeMHun, ero pnsnyeckne n xmmmyeckme CBONCTBA, NOSlyYeHMe U MPUMEHEHME.
CoeavHeHna kpemHust B npupoge. Obwme npeacraesneHna ob okeuge kpemuus (1V) u
KpeMHneBon kucnote. CunukaTtbl, UX UCNONb30BaHMe B ObITy, B MPOMbILSIEHHOCTH.
BaxHenwmne cTpouTenbHble Martepuanbl: Kepamuka, CTekno, UuemMeHT, O6eToH,
xenes3obeToH. MNMpobrnembl 6e3onacHOro NCNonb30BaHUS CTPOUTESbHBLIX MaTepuanos B
NOBCEOHEBHOMN XXU3HW.

Xumu4deckul aKcrnepumeHm:.

n3yyeHve obpasyoB HeOpraHM4ecKkMx BeELLECTB, CBOWCTB COSMSIHOM KUCNOTHI,
npoBefeHMe KayeCTBEHHbIX peakuuri Ha Xnopua-uoHbl U HabnwgeHue npusHakoB UX
NpoTeKaHUs, OnbITbl, OTpaxawwue Usn4eckne n XMMmM4eckne CBOMCTBA ranioreHoB u
UX coeavHeHun (BO3MOXHO MWCMOMb30BaHWEe BuaeoMaTepuarnoB), O3HaKoOMMeHue C
obpasuyamn xnopuaoB (ranoreHngoB), O3HakoMieHue c obpasuamn cepbl U €€
coeguHeHusMn  (BO3MOXHO  MCMONb30BaHWE  BuaeomMmatepuanoB), HabnwogeHue
npouecca obyrnmeaHna caxapa nog AeNCTBUEM KOHLEHTPUPOBAHHOW CEPHOW KUCIIOThI,
N3y4EHNE XUMUYECKMX CBOWUCTB pa3baBneHHOW CEepHOM KUCIOTbl, MpOBEAEHME
Ka4eCTBEHHON peakuMm Ha cynbdat-MoH u HabnwgeHMe Npu3Haka e€ npoTekaHus,
O3HaKoMSfleHMe C U3n4eckumMn CcBOWCTBaMU asoTa, doccopa U UX COeAUHEHUN
(BO3MOXHO MUCMOMb30BaHME BuaeomaTepuanoB), obpasuamm asoTHbIX U POCHOPHbIX
yaobpeHun, nonyyeHune, cobvpaHue, pacrnos3HaBaHUe MU U3yYyeHue CBOMCTB aMmuaka,
npoBefeHMe Ka4yeCTBEHHbIX peakuMié Ha MOH aMMOHUA u ocdaT-UoH U n3yyeHue
NPWU3HaKOB UX MNPOTEKAHWA, B3aUMOAENCTBME KOHLEHTPUPOBAHHOW a30THOW KUCIOThbI C
Meadbto  (BO3MOXHO  WUCMOMb30OBaHME  BuaeomaTepuanoB), M3yvyeHne Mogenemn
KpUCTaninyecknx peweTok anmasa, rpadurta, dynnepeHa, O3HaKOMMeHWe C
npoueccom aacopbumm  pacTBOPEHHbLIX BELLECTB aKTMBUPOBAHHbIM  YIMEM U
YCTPOMCTBOM MNpOTUBOrasa, nosiydeHue, cobupaHue, pacno3HaBaHWEe U U3y4vyeHue
CBOWCTB YIIIEKUCIIOr0 rasa, MNpoBedeHWe Ka4yeCTBEHHbIX peakumnm Ha kapboHat wu
CUMNUKaT-UOHbI N MU3y4yeHue MNPU3HAKOB MX MPOTEKaHWUHA, O3HaAKOMIEHWe C NpoayKumnewn
CUMUKATHOW MPOMBILUSIEHHOCTN, peLlleHne 3KCNepuMeHTarnbHbIX 3ajad no Teme
«BaxxHenLmne HemeTanmbl U UX COEAUHEHURA».

MeTtannbl u X coeanHeHUs

O6Lan xapaKTepucTka XMMUYECKUX 3fIEMEHTOB — METAmfIOB HA OCHOBAHUU WX
nonoxeHua B lNepunoanyeckon cucteme xmmmndecknx anementos [1. 1. MeHgeneesa u
cTpoeHus atomoB. CTpoeHve mMeTannoB. MeTannuyeckass CBA3b M MeTannuyeckas



Kpuctannuyeckaa peweéTka. JNeKTPOXUMUYECKUN PSA  HanpsbkKeHUrW  MeTannos.
®dunanyeckne n xmmmyeckne cBomcTtBa MetannoB. OOwme cnocobbl nNonyyYyeHus
mMeTannoB. [loHATME O KOppo3uu MeTannoB, OCHOBHble Cnocobbl 3awmTbl UX OT
kKoppo3un. Cnnasbl (CTanb, YyryH, AOpantoMUHUI, BPOH3a) N UX NPUMEHEHNE B BbITY 1
NPOMbILLIIEHHOCTH.

LenoyHble MeTannbl: nonoxeHuve B [lepnognyeckon CUCTEME XMMUYECKUX
anemenTtoB [1. . MenoeneeBa, CTpoeHMEe MX aTOMOB, HaxOXOeHWe B Mnpupoae.
dunsnyeckne n Xxmmmyeckme cBoncTBa (Ha nNpumepe Hatpua u kanud). Okcuabl m
rmaopokcuabl HaTpus 1 Kanus. NpuMeHeHne WenoYvHbIX MeTansIoB U UX COeANHEHNN.

LLleno4yHo3emernbHble MeTansbl MarHin U Kanbumin: nonoxeHue B MNeprnognyeckon
cucteMe xummmdeckmx anemeHtoB [. W. MenpeneeBa, CTPOEHME UX aTOMOB,
HaxoxgeHue B npupoge. Puan4eckne U XMMUYECKME CBOMCTBA MarHuUs M Kanbuus.
BaxHenwmne coeamHeHus kanbumsi (okcmug, rmgpokcua, comnu). XKECTKoCTb BoAbl U
Crnocobbl e€ yCcTpaHeHus.

AnoMUHNIA: nonoxeHue B [Nepnoanyeckon cucteme xummndeckmx anemeHtos [l. U.
MeHngeneeBa, CTpoeHMe aToma, HaxoxaeHue B npupoge. Pusmyeckme n XMmMmyeckme
cBOMCTBA antoMuHUSA. AMQOTEPHbLIE CBOMCTBA OKCMAa U rmapokcmaa antoMUHUS.

Kenes3o: nonoxeHune B [Nepunognyeckon cucteme xmmmyeckux anementos [. U.
MeHngeneeBa, CTpoeHMe aTtoma, HaxoxaeHue B npupoge. dPusmyeckme n xmmMmmyeckme
csorcTBa xenesa. Okcuabl, rmapokcmabl n conu xenesa (Il) n xenesa (lll), ux cocras,
CBOWCTBA W Nosy4yeHune.

Xumu4deckul 3KcnepumMeHm:

O3HakoMneHuve ¢ obpasuyamm MeTannioB M CnnaBoB, UX  OU3MYECKUMMU
CBOMCTBaAMM, M3yYEHME PEe3yNbTaTOB KOPPO3UN MEeTannoB (BO3MOXHO MCMNOSib30BaHUE
BMngeomatepuanoB), 0COOEHHOCTEN B3aMMOAEWCTBMS OKCMOA KanbUMs U HaTpUs C
BOAOW (BO3MOXHO WCMONb30OBaHME BuaeomaTepuanoB), WUCCnegoBaHWE CBOWCTB
KECTKOM BOAbI, Npouecca ropeHnst xenesa B kucnopoge (BO3MOXHO MCNONb30BaHWe
BMngeomMaTtepmuanos), NPU3HAKOB NPOTEKAHUS KAYE€CTBEHHbIX PeakUUin Ha MOHbI: MarHus,
Kanbuus, anomMuvHus, uuHka, xenesa (l1) v xenesa (lll), megun (ll), HabnogeHne wu
onucaHue npPOLECCOB OKpaLUMBAHUSA MiaMeHM WOHaMW HaTpus, Kanus U Kanbuus
(BO3MOXXHO MCMNOMb30BaHWE BMaeoMaTepuarnoB), nccregoBaHme amoTepHbIX CBOMCTB
rmgpokcmuaa antoMUHUS U TMAPOKCUMAA UMHKA, pPEeLLEHNE SKCNepUMEHTarnbHbIX 3agad no
Teme «BaxHenwne metannbl U UX COeaUHEHUSI».

Xumusa n okpyxarowana cpeaa

BewectBa u maTepuanbl B MNOBCEOHEBHOW XWM3HW 4enoBeka. besonacHoe
NCMNonb30BaHME BELWECTB UM XMMUYECKMX peakumn B ObiTy. [lepBas nomowb npwu
XUMUYECKNX OXXOrax U OTpaBreHnsX.

XvMmunyeckoe 3arpsa3HeHMe OKpyXatwlen cpeabl (npegenbHas agonyctumas
KOHUeHTpauus BewlectB, ganee — [10K). Ponb XxumMum B pelLUeHMM 3SKOMOrMyYeckux
npobnem.

Xumu4eckul aKkcriepumeHm:

n3yyeHne obpasuyoB MartepuanoB (CTEKno, CnraBbl MeTannoB, MOMMMEpPHbIE
mMartepuarnbl).

MexnpedmemHsbie ces3u

Peanunzauua wmexnpeaMeTHbIX CBSA3eW Mpu  u3yvyeHun xumum B 9 Kknacce
OCYLLECTBNAETCA 4epe3 UCMOoNb30oBaHME Kak OBOLIMX eCTeCTBEHHO-HaYy4YHbIX MOHATUN,



Tak N MOHATUN, ABMSOLWNXCA CUCTEMHBIMU OANA OTAENbHbIX NPEAMETOB €CTECTBEHHO-
Hay4YHOro LuKna.

OOwme ecTecTBEHHO-HAay4YHble MOHATUSA: HayYHbI akT, rMnoTesa, 3aKoH,
Teopus, aHanua, CuHTEe3, Krnaccudukauus, nNepuoguyHoCcTb,  HabnwogeHue,
3KCMepuMEHT, MoaenmpoBaHue, U3sMepeHne, Moaernb, ABfeHne, NapHUKOBbLIA 3dekT,
TEXHONOrus, Mmatepuarneol.

dusmka: maTtepusi, atoMm, 3NIEKTPOH, MPOTOH, HEWTPOH, WMOH, HYKNUA, U30TOnNbI,
pagMOaKTMBHOCTb, MOSEKyna, 3NeKTPUYECKNn 3apsag, NPOBOLHMKM, NOSYNPOBOOHWUKM,
ANANEKTPUKN, (POTOBNEMEHT, BewecTBO, Teno, OObLEM, arperatHoe COCTOsiHME
BelwecTBa, ras, pacTBOp, PacTBOPMMOCTb, KpucTannuyeckaa peLweTka, Ccnnasbl,
dom3ndeckme BENUYUHLI, eONHULBI N3MEPEHNHA, KOCMUYECKOE NPOCTPAHCTBO, NMaHeThI,
3Bé3abl, ConHue.

Buonorus: doTocmHTEes, AObixaHne, 6uocdepa, IKOCUCTEMA, MUHEpanbHbIe
yao0peHusi, MUKPO3NEeMEHTbI, MaKpO3fieMeHTbl, MUTaTernbHble BeLecTBa.

leorpadus: atmocdepa, rmapoctepa, MUHepanbl, FOpPHbIE NOPOAbI, MOSIE3HblE
nckonaemble, TONNMBO, BOAHbIE PECYPCHI.



NMIAHAPYEMbBIE PE3YJIbTATbl OCBOEHUA MPOrPAMMbI MO XUMUKN HA
YPOBHE OCHOBHOI'O OBLUEINO OBPA30OBAHUA

JINHHOCTHBbIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaThl OCBOEHMS MPOrpamMMbl OCHOBHOIO 06Lero obpasoBaHusi
AOCTUralTcs B Xo4e OOy4yeHus XumMuM B €AMHCTBE Y4ebHOM M BOCMMTaTENbHOW
AEATENbHOCTM B COOTBETCTBMM C TPALAULMOHHBIMU POCCUACKMMUN COLMOKYITbTYPHBIMU 1
AYXOBHO-HPaBCTBEHHbIMU  LIEHHOCTSIMKW, MPUHATBIMXM B 0bOWecTBe npasunamm u
HOpMamMu noBeLeHUs U CNOCOBCTBYHOT npoueccaMm CamMOrno3HaHWs, CaMOpasBUTUA Y
coumanusaumm obyyaroLLmMXcs.

JINYHOCTHbIE pesynbTaTbl oTpaxaroT rOTOBHOCTb obyyvaroLmxcs
PYKOBOLCTBOBATbCA CUCTEMOW MO3UTMBHbIX LEHHOCTHbIX OPUEHTAUUN N paclUMpPEHUE
onbiTa AeATENbHOCTU Ha €€ OCHOBE, B TOM YMCIe B YacTu:

1) naTpMoOTUYECKOro BOCNUTaHUA:

LEeHHOCTHOIO OTHOLUEHUSI K OTEeYEeCTBEHHOMY KyNbTYPHOMY, WUCTOPUYECKOMY W
Hay4YHOMY Hacneamuo, NOHMMaHUSA 3HAYEHNA XMMUYECKON HAYKN B XKM3HU COBPEMEHHOTO
obwectBa, cnocobHOCTM BnNageTb [OOCTOBEPHOW WH(opmMaumen o nepenoBbiX
AOCTMXXEHUNAX U OTKPBLITUSAX MUPOBON N OTEYECTBEHHOW XUMUU, 3aMHTEPECOBAHHOCTU B
Hay4HbIX 3HaHUAX 00 yCTpoNCTBE MUpa 1 obLLEeCTBa;

2) rpaXkgaHCKoOro BOCNUTaHus:

npeacraBneHns o0 coumanbHbIX HOPMax 1 npaBunax MEeXIMYHOCTHbLIX OTHOLLEHWIA
B KOMMEKTUBEe, KOMMYHWKATUBHOM KOMMETEHTHOCTU B OOLWECTBEHHO MONEe3HON,
yyebHonccnenoBaTenbCKkon, TBOPHECKON U ApYrnX BUOAax OeATenbHOCTU, TOTOBHOCTU K
pa3HOOOpa3HOM  COBMECTHOW  OEATENbHOCTU npwn BbIMOMHEHUN  Y4EOBHBbIX,
no3HaBaTesbHbIX 3a4a4, BbIMONIHEHUN XUMUYECKNX SKCNEPUMEHTOB, CO34aHUN y4EOHbIX
NPOEKTOB, CTPEMMEHUST K B3aMMOMOHMMAaHWIO M B3aMMOMOMOLLM B MNpouecce 3Tou
y4yebHON OeATeNbHOCTU, MOTOBHOCTU OLEeHMBaTb CBOE MOBEAEHME W MOCTYMNKU CBOWUX
TOBapuLLEN C NO3ULMM HPABCTBEHHbLIX W MPaBOBbIX HOPM C YYETOM OCO3HaHUSA
nocneacTBui NOCTYMKOB;

3) LEHHOCTU Hay4YHOro NO3HaHUA:

MUPOBO33PEHYECKME MNPEACTaBNeHMss O BELLEeCTBE U XMMUYECKOW peakuumwu,
COOTBETCTBYHOLLUNE COBPEMEHHOMY YPOBHIO PasBUTUS HAYKN U COCTaBIISKOLLNE OCHOBY
ANS MOHUMaHMS CYLLUHOCTM Hay4YHOM KapTWHbl Mupa, npeactaBneHns 006 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUS NPUPOAbI, B3aUMOCBSA3SX YerioBeKa ¢ NpUpoaHON cpeaon,
O POSN XMMUM B NMO3HAHMN 3TUX 3aKOHOMEPHOCTEMN;

no3HaBaTeslbHble MOTUBbI, HaMpPaBlIEHHbIE HA MOMyYEHME HOBbLIX 3HAHUW MO
XUMUN, Heobxogumble ONA 0O0bACHEHUA HabngaeMblX MNPOLECCOB U SABIEHWUMN,
no3HaBaTesIbHON, UHAPOPMALMOHHON N YUTATENbCKOW KyNbTypbl, B TOM Y/CIEe HaBbIKOB
CaMOCTOATENbHON paboTbl C  Yy4ebHbIMM TekcTamu, CrhpaBOYHOM NUTEpaTypon,
AOCTYMHbIMN TEXHUYECKMMU CpeacTBaMM MHOPMALIMOHHBLIX TEXHOMNOMNN;

WHTEepec K OOy4yeHMI0 U no3HaHMIO, nbO3HATENBbHOCTb, [OTOBHOCTb U
CcnocobHOCTb K caMmoobpa3oBaHUIO, MPOEKTHOW U UCCNeaoBaTeNbCKON OEATENbHOCTU, K
OCO3HaHHOMY BbI6OPY HaNpaBNEHHOCTU N YPOBHS 00yYeHUs B AarbHeNLWeM;

4) coopMUpoOBaHUA KYNbTypbl 300POBbA:

OCO3HaHWe LIEHHOCTU XW3HW, OTBETCTBEHHOrO0 OTHOLUEHUS K CBOEMY 340pPOBbLIO,
YCTaHOBKW Ha 340pOBbIN 00pas XM3HW, OCO3HaHWE NOCNEACTBUIA N HENPUATUE BPEOHbIX



npuBbl4ek (ynoTpebneHns ankoronsd, HapKOTUKOB, KypeHus), HeobxoanmmocTu
cobniogeHna npaeun 6e3onacHoOCTM Npu obpalweHun ¢ XMMUYECKMMM BellecTBamu B
ObITY U peanbHOW XN3HMU;

5) TpyAoOBOro BOCNUTaHus:

MHTEpEeC K MPaKTUYECKOMY W3YyYeHU npodeccun u Tpyga pasnmMyHoro poaa,
yBaXXeHMEe K Tpyay M pesynbTatam TpyaoBOW AEATENbHOCTU, B TOM YMCfle Ha OCHOBE
NPUMEHEHNA NMPeAMETHbIX 3HaHMW MO XWUMWUK, OCO3HAHHbLIN BbIOOP MHAMBUAYANBHON
TpaekTopun npoAomKeHNa obpa3oBaHUA C  YYETOM  JIMYHOCTHLIX WHTEPECOB U
CMOCOBHOCTU K XUMUK, OOLLECTBEHHLIX MHTEPECOB M MNOTPEBHOCTEN, YCNEeLIHOW
npoceccuoHanbHON OeATENbHOCTU U pas3BUTUS HEOOXOOUMbIX YMEHW, FOTOBHOCTb
aganTMpoBaTbCs B NpodeccruoHanbHom cpeae;

6) 3KONOrM4YecKoro BOCNUTaHuA:

9KONOrM4yeckn LenecoobpasHoe OTHOLLUEHWE K MPUPOAE KakK MCTOYHMKY >KMU3HU Ha
3emne, ocHoBe €é CyLlecTBOBaHWS, NMOHMMAHWE LIEHHOCTM 300pOBOro u 6esonacHoro
obpasa >KM3HW, OTBETCTBEHHOE OTHOWEHME K COOCTBEHHOMY usnyeckomy u
NMCUXNYECKOMY 340POBbI0, OCO3HAHME LIEHHOCTM cobnogeHus npasun 6e30nacHoro
nosegeHus npu paboTe C BELWECTBAMN, a TaKKe B CUTyaUUsaX, YrpoXaroLwmx 340p0BbHO
N XKU3HU N0OEN;

CMOCOBHOCTN NPUMEHATb 3HAHWUA, MNosiydYaemMble MNpU U3YYEHUU XUMWUW, ANd
pelleHna 3ajad, CBA3aHHbIX C OKpyXawowen MpupoaHON cpenoun, ANs NOoBbILeHUS
YPOBHSI 9KONOMMYECKON KyIbTypbl, OCO3HAHWUA rnobanbHOro xapakrepa 3KOMOorm4ecKkmnx
npobnem wn nytem UX peLlieHns MnocpeacTBOM METOOOB XUMWUKM, 3KONMOTrMYEeCKOro
MbILUSIEHNS], YMEHNSI PYKOBOACTBOBATLCS UM B MO3HABATENbHOW, KOMMYHUKATUBHOW U
coumanbHOW NpakTuke.

METAMNPEOMETHbIE PE3YJIbTATDI

B coctraBe wMeTanpeaMeTHbIX pe3ynbTaTOB  BbIAENAT  3HA4YMMble AN
(POPMMPOBAHNA MUPOBO33PEHUSA OOLLEHAYYHblE MOHATUA (3aKOH, TEOpWUs, MPUHLMN,
rmnoTesa, gakT, cuctema, nNnpPoLEeCcc, 3KCNEPUMEHT U APYroe.), KOTOpble UCMONb3YHTCH B
€CTECTBEHHO-HaY4HbIX Y4eOHbIX npeamMeTax M MO3BOMAT Ha OCHOBE 3HAHUM U3 3TUX
npeameToB ¢hopMmnpoBaTb NpeacTaBrieHne O LeNOCTHOW Hay4yHOW KapTuHE Mupa, U
yHMBepcarnbHble  y4ebHble  agencTBust  (No3HaBaTesnbHble,  KOMMYHWKATUBHbIE,
perynsaTuBHbIE), KoTopble  obecneumBaldT  (opMMpOBaHME  TOTOBHOCTM K
CaMOCTOATENbHOMY MMTAHUPOBAHUIO U OCYLLLECTBNEHUIO y4eOHON OeATENbHOCTM.

Mo3HaBaTenbHble YHUBepcarnbHble y4ebHble AencTBUsA

Bas3oBble nornyeckue [encTBUA:

YMEHUSI UCMONb30BaTb NPUEMbBI JTOTMYECKOrO MbILLSIEHUSA NMPU OCBOEHUN 3HAHWUNA:
pacKkpbiBaTb CMbICIT XMMWUYECKMX MOHATUA (BblAENATb WX XapakTepHble MNPU3HaKM,
yCTaHaBnMBaTb B3aMMOCBSI3b C OPYrMMW MOHATUSAMM), WUCMNONb30BaTb MOHATUS ANS
00BbSACHEHU OTAENbHLIX DAKTOB M SAABMNEHWUN, BbiOMpaTb OCHOBaHUS U KpUTEpUU AN
Knaccudukaumm XUMUYECKMX BELWECTB U XUMWUYECKUX peakuumn, YyCTaHaBnuBaTb
NPUYNHHO-CNEACTBEHHbIE CBA3N MeXAy OO0beKkTamMu M3yvyeHusi, CTPOUTb Nornveckme
paccyxgeHus (MHOYKTMBHbIE, AeOYKTMBHbIE, MO adHanoruu), Aenatb BbIBOAbI W
3aKIYEHNS;

YyMEHME NPUMEHATbL B MpoOLecce MNO3HaHWA MOHATUA (NpeaMeTHble U
MeTanpegMeTHbIE), CUMBOSIMYECKME (3HAKOBbIE) MOLENW, WCMNOMb3yeMble B XUMUM,
npeobpasoBbiBaTb LUMPOKO MNPUMEHSAEMbIE B XUMWW MOAESNbHbIE MNpeacTaBneHns —



XMMUYECKMA 3HaK (CMMBONT 3neMeHTa), Xumudeckas dopMyna U ypaBHEHWe
XUMUYECKOWN peakumm — npu peweHnn y4ebHo-no3HaBaTenbHbIX 3agady, C Y4ETOM 3TUX
MOAEMbHbIX NPEeACTaBMEHNN BbISIBNATb U XapaKTepu3oBaTb CYLWECTBEHHbIE NPU3HAKK
n3y4yaemblX OOBEKTOB — XMMWYECKMX BELLECTB M XUMUYECKUX peakuuin, BbISBNATb
obwune 3aKOHOMEPHOCTW, MNPUYMHHO-CNEACTBEHHbIE CBSA3WM M MNPOTUBOpPEYNs B
n3y4yaemblx npoueccax n ABneHusX.

BasoBble uccnegoBaTenbCKue AeNCTBUA:

YMEHME WCMNONb30BaTb MOCTaBEHHbIE BOMPOCbI B KayYecTBe MWHCTPyMEeHTa
NMO3HaHMS, a Takke B Ka4yecTBe OCHOBbl Ans hopMmpoBaHMsi MNOTE3bl MO NPOBEPKE
NpPaBUNbHOCTU BbICKa3blBaEMbIX CYXXOEHUN;

npunobpeteHne onbiTa MO MNMAHMPOBaAHMID, OpraHu3auMm W nNpoBeaEHMUIO
YYEHUYECKMX  IKCMEepUMEHTOB, yMeHue Habniogatb 3a  XoQoM  npouecca,
CaMOCTOATENbHO MNPOrHO3MpoBaTb €ro pesynbTat, dopMynupoBaTb 00600WeHns un
BbIBOAbl MO pe3ynbTaTaM NPOBEAEHHOrO OnbiTa, UCCREeAOBaHUS, COCTaBMATb OTYET O
npogenaHHon paborTe.

Pa6oTa ¢ nicpopmaumen:

yMeHne BblOMpaTb, aHanuMaMpoBaTb W MHTEpnpeTupoBaTb WHMOPMaLNIO
pasnuyYHbIX BMAOB M (OPM NpPeACTaBfeHusi, MonyvyaemMytd U3 pasHbiX WUCTOYHWKOB
(Hay4YHO-MonynsapHas nuTtepatypa XUMUYECKOro COAepXaHusi, CnpaBouYHble nocobus,
pecypcbl MHTepHeTa), KpUTUYECKM OLEHMBaTb NPOTUBOPEYMBYHO U HEOLOCTOBEPHYH
NHG OPMaLNIO;

YMEHNE NPUMEHATb pPas3nuMyHble MeTOoAbl W 3anpocbl Npu noucke u oTbope
MHpopMaLUN N COOTBETCTBYIOLLNX OAHHbIX, HEOOXOANMbIX N5 BbINOSIHEHUST Y4E€OHbIX 1
no3HaBaTenbHbIX 3agad onpeaenéHHoro Tuna, npuobpeTeHne onbiTa B obnactu
MCNONb30BaHMSA  MHAPOPMAaLMOHHO-KOMMYHUKATUBHBLIX ~ TEXHOSOMUIW,  OBfageHue
KyNbTYPOW aKTUBHOMO MCNOJSIb30BaHMA PasfiNyHbIX MOMCKOBbIX CUCTEM, CAMOCTOATENIBbHO
BblOMpaTb ONTMManbHyl0 QOpMYy MpeacTaBfeHns UHoOpMaLMM U UNKCTPUPOBaTb
pelaemMble 3a4aun  HECNOXHbIMW CXeMaMu, guarpaMmmamu, gpyrumm  copmamm
rpadomkn N X KOMOMHaALMAMMU;

yMEHMEe Uucnomnb3oBaTb W  aHanu3uMpoBaTtb B npouecce yd4ebHom m
nccneaoBaTenbCkon  AeATenbHOCTU MHAOPMAaUMO O BIUSHUM  NPOMbILLIIEHHOCTH,
CENbCKOro X03s1MCTBA M TPaAHCNOPTa Ha COCTOSIHNE OKPYXKatoLLEeN NPUPOAHON cpeabl.

KoMmMmyHMKaTUBHbIE YHUBEpCanbHble y4eOHble JeNCTBUs:

YMEeHNsa 3agaBaTb BOMpockl (B xoge guanora u (Mnu) AMCKyccum) no CyLiecTBy
obcyxgaemomn TeMbl, POpMynMpoBaTb CBOM NPEASIOKEHUS OTHOCUTESIBHO BbINOSTHEHUS
npeanoXeHHoM 3agayu;

YMEHUSI NPeacTaBnATb MNOMyYeHHble pe3ynbTaThl NO3HABATENbHOW OEATENBbHOCTH
B YCTHbIX U MUCbMEHHbIX TEKCTax; AenaTb Npe3eHTauuio pesynbTaToB BbINOIHEHUS
XMMUYECKOro aKcnepumeHTa (nabopaTtopHoro onbiTa, nabopaTopHon paboTbl Mo
nccnenoBaHM CBOMCTB BeLEeCTB, y4ebHOro npoekTa);

yMeHNa yd4ebHOro coTpyaHM4YecTBa CO CBEpPCTHMKAMM B COBMECTHOW
no3HaBaTeNbHOW M MCCrefoBaTeNbCKOW OEATENIbHOCTM NPU PeLueHMM BO3HUKAKLLMX
npobrnem Ha ocHoBe y4é€Ta ObLUMX MHTEPECOB U COrnacoBaHus nNo3nuum (obeyxaeHns,
OOMEH MHEHUSMW, «MOS3FOBblE LUTYPMbI», KOOPAMHALMSA COBMECTHbIX [LENCTBUN,
onpegeneHne KpUTepmeB No OLEHKe KayecTBa BbINOSIHEHHOW paboThbl 1 Apyrue).

PerynatuBHble yHUBepcarnbHble y4eOHble JeNCTBUS:



YMEHWE CaMOCTOATENbHO oOnpeaenstb LUenu [eATenbHOCTW, NNnaHupoBaTh,
OCYLLECTBNATb, KOHTPONMPOBATb W NpPU HEOOBXOAMMOCTM KOPPEKTUPOBaTb CBOIO
AeATenbHOCTb, Bblbupath Hambonee adpekTuBHbIE CNOCOObI peLleHns y4ebHbIX ©
nos3HaBaTeslbHbIX  3aJa4y, CaMOCTOATENbHO COCTaBMATb WU KOPPEKTMPOBATb
npeanoXeHHbIn anropuTM AENCTBUA NPWU BbINOSTHEHUM 3a4aHUA C YYETOM MNONyYeHUs
HOBbIX 3HaHMM 006 wu3yvyaemblx OOBEKTAX — BelwecTBax M peakuusix, OueHMBaTb
COOTBETCTBME MOSTyYEHHOro pesynbTaTta 3asiBfIEHHOW Uenn, YMeHue UCNosib3oBaTb U
aHanuampoBaTb KOHTEKCTbI, NpeasiaraeMble B yCNOBUM 3aaHuN.

NMPEOMETHbIE PE3YJIbTATDI

B coctaBe npegMeTHbIX pe3ynbTaToB N0 OCBOEHUIO 06513aTENbHOrO coaepXaHns,
yCTaHOBMEHHOIo AaHHOW doefepanbHon paboyen NporpaMmon, BblAENAI0T: OCBOEHHbIE
00yYyalLNMNCA Hay4YHble 3HaHWS, YMEHUA 1 cnocobbl AeNCTBUN, cneunduyeckme ang
npegMeTHon obnactn «XumMunsay, BUAbl AEATENbHOCTU MO MOSYyYEHUIO HOBOMO 3HAHUSA,
€ero uHTepnpetaumm, npeobpasoBaHUIO N MPUMEHEHUIO B PA3NINYHbIX Y4EOHbLIX U HOBbIX
CUTyaumsiX.

K koHUy obyyeHns B 8 knmacce npegMeTHble pesynbTaTbl HA 6a30BOM YpOBHe
AOMMKHbI OTpaXaTb CPOPMUPOBAHHOCTL Y 0BYyYaloOLLMXCA YMEHWIA:

e packpblBaTb CMbICST OCHOBHbIX XWUMWYECKMX MOHATUIA: aToM, MOJiekyna,
XUMUYECKNA 3NEMEHT, MNpOCToe BeLWecTBO, CIOXHOe BeLecTBO, CMeCb
(oaHopoaHast M HeoAHopodHasi), BaNeHTHOCTb, OTHOCUTENbHas aTOMHaa W
MOSEeKynspHasi macca, KONMYeCTBO BellecTBa, MOSlb, MOMsSpHas Macca,
MaccoBasi 4ONS XMMWYECKOro afieMeHTa B COeAMHEHUU, MONSAPHbIN OOBLEM,
OKCMA, KUCMOTa, OCHOBaHWE, COJflb, ANEeKTPOOTPULATENbHOCTb, CTEeneHb
OKUCNEHUS, XUMMYEcKasl peakuus, Knaccudukauus peakuuin: peakumm
COEOUHEHUS, peakumMn pasfoXeHUs, peakunn 3amMeLleHns, peakumm obmeHa,
9K30- U 9HOOTEPMUYECKME peaKLmn, TENNOBOM aheKT peakumm, sapo atoma,
9NEKTPOHHLIN CNon aTomMa, atoMHasa opbutanb, paguyc atoma, XMMmudeckas
CBA3b, MONSAPHAs W HenomnsipHas KOBareHTHas CBA3b, MOHHAs CBS3b, WOH,
KaTMOH, aHWOH, pacTBOp, MaccoBasi [Jons BewecTtBa (NpPoOUEHTHad
KOHUEHTpauusi) B pacTBoOpeE;

e VNIOCTPUPOBATL B3aMMOCBS3b OCHOBHbIX XMMUYECKUX MOHATUM N NPUMEHSTb
3TU NOHATUSA NPU ONUCAHUN BELLLECTB U UX NPEBPALLEHNN;

e 1CNOSb30BaTb XMMUYECKYIO CUMBOSIMKY ANS COCTaBneHus hopMyI BELWECTB U
YypaBHEHUIN XUMUYECKUX peaKLnii;

e oOnpefenaTb BaneHTHOCTb aTOMOB 3fIEMEHTOB B OWHApPHbIX COeAMHEHMSX,
cTeneHb OKUCMEHNSA 3NEMEHTOB B OMHAPHbBIX COeQUHEHMUSIX, NMPUHAOSIEXHOCTb
BELLECTB K OnNpefenéHHOMY Kraccy CcoeauvHeHun no dopMmynam, BuA
XMMUYECKOW CBA3M (KOBaANEHTHas U MOHHAA) B HEOPraHMYeCKUX COEANHEHWSIX;

e packpbliBaTb cmbicn  [llepuogunyeckoro 3akoHa [O. W. Mengeneesa:
AEMOHCTPUPOBaTb  MNOHUMaHWE NEepUoanYEecKOn  3aBUCMMOCTU  CBOWCTB
XUMUYECKNX ONeMeHTOB OT MuX MnonoxeHns B [lepuognyeckon cucrteme,
3aKOHOB COXpaHeHusi Maccbl BeLlecTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJEKYNSIPHOIO Y4eHus, 3akoHa ABoragpo;

e ONUCbIBaTb M XapakTepu3oBaTb TabnuuHyto copmy lNeprnoanyeckon cuctemsl
XUMUYECKNX ANIEMEHTOB: pasnuyaTb NOHATUA «rnaBHaa nogrpynna (A-rpynna)»
n «noboyHas noarpynna (B-rpynna)», Manble 1 Gonblne nepuoasbl,



COOTHOCUTb 00O3HayeHus, KoTopble uMmetTca B Tabnuvue «llepuogudeckas
cuctema  xmmudeckmx anemeHtoB [. WM. MeHgeneeBa» C  YMCROBbIMU
XapakKTepPUCTMKaMMU CTPOEHUA aTOMOB XUMMUYECKMX INIEMEHTOB (COCTaB U
3apsag agpa, oblee YnMcno aNeKTPoHOB U pacnpeneneHne Nx no 3NeKTPOHHbIM
cnosim);

KnaccuduumpoBaTb XUMUYECKME 3NeMeHTbl, HeopraHuyeckne BeLLecCTBa,
XUMUYecKne peakumm (MO YMCNY N COCTaBY y4acTBYHOLUUX B peakunn BELLECTB,
no TennoBoMy addeKTy);

XapakTepu3oBaTb (OnucbiBaTb) o0OOWME XUMUYECKME CBOWCTBA BeELLECTB
pasnU4YHbIX KaccoB, NoATBepXaas onucaHne npuMepaMmm MONEKYNAPHbIX
YpaBHEHUN COOTBETCTBYIOLLNX XUMUYECKUX peaKLNI;

NPOrHO3MpoBaTb CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KavyeCTBEHHOrO
cocTaBa, BO3MOXHOCTU NPOTEKAHUS XMMUYECKMX MPEBPALLEHNA B PasfnYHbIX
YCINOBUSIX;

BblYNCIATb OTHOCUTENbHYKD MOJSIEKYNSAPHYIO M MOSISIPHYIO MacCbl BeLLEeCTB,
MacCCOBYI0 O XMMUYECKOro afieMeHTa No hopmyrne coegmHeHUs, MacCoBYHO
AONt0 BellecTBa B pacTBOpe, NPOBOANTL PACHEThI MO YPaBHEHUIO XMMUYECKOM
peakumu;

NPUMEHATL OCHOBHbIE OMNepauun MbICITUTENbHOW OEATENbHOCTU — aHanua u
CMHTE3, CpaBHeHue, o0000WeHne, cucTemaTusauno, Knaccmdukaumio,
BbISIBEHNE MPUYNHHO-CNEACTBEHHbIX CBA3EW — ANA U3YYeHUa CBOWCTB
BELLECTB U XMMUYECKNX peakunii, eCTECTBEHHO-HAYYHble MeTOAbl MO3HaHUSA —
HabniogeHne, uaMepeHue, MOAENMPOBaHWEe, 3KCNepuMEHT (peanbHbin U
MbICINIEHHbIN);

cnegoBaTthb NpaBuniaM NOMb30BaHUA XMMWYECKOM Mnocygon n nabopaTtopHbiM
obopygoBaHMeM, a Takke npaBunam obpalwleHns C BellecTBamMu B
COOTBETCTBUN C UHCTPYKLMAMMU MO BbINOMAHEHUIO NabopaTOpHbIX XMMUYECKUX
OMbITOB MO MNOSy4YeHUO M cobupaHuio raszoobpasHbiX BewecTB (Bogopoda U
Kncrnopoga), NpUroToBNEHUIO PacTBOPOB C OMpederiéHHOM MacCcOBOW [ONewn
pPacTBOPEHHOrO BeLecTBa, MNMaHMpPOBaTb W MPOBOAUTbL  XMMMUYECKUE
9KCMEPMMEHTbI MO pacno3HaBaHWIO PAcTBOPOB LLENOYen N KUCIOT C MOMOLLbHO
NHONKATOPOB (Nakmyc, oeHondTanemH, MeTUnopaHx n apyrue).

K koHUy 0oGyyeHus B 9 Knacce npeameTHble pe3ynbTaTbhl Ha 6a30BOM ypOBHE
[OIKHBI OTpaXaTb CROPMUPOBAHHOCTb Y 0BYYaOLLNXCA YMEHWIA:

packpblBaTb CMbICIT OCHOBHbIX XUMWUYECKUX MOHATUN. XMMWUYECKUIA SNEMEHT,
aTtoM, MOrfeKyna, WOH, KaTWUOH, aHWOH, MNPOCTOEe BELLECTBO, CrOXHOEe
BELECTBO, BallEHTHOCTb, 3MEKTPOOTPULATENbHOCTb, CTENeHb OKUCIEHUS,
XUMUYECKaa peakumnsi, XuMn4eckas cBssb, TENSIOBON IhAEKT peakLumn, Mosb,
MONSAPHbIN 0OBEM, pacTBop, ANEKTPOSNTbI, HE3NEKTPONUTHI,
ANeKTponMTUYeckass gmccoumaumsi, peakumm MOHHOro obmeHa, katanusaTop,
XMMUYECKOe  paBHOBecue, obpatumble U HeobpaTumble  peakuuwu,
OKUCINTENBbHO-BOCCTAHOBUTENbHbIE peakumn, OKUCINTENb, BOCCTAaHOBUTESD,
OKMUCIIEHME W BOCCTaHOBIIEHWE, annoTponusl, amgOoTepHOCTb, XUMMUYECKas
CBA3b (KOBareHTHasl, MOHHAasi, MeTannuyeckad), Kpuctannmyeckasi peléTka,
KOppo3nsa MeTansnoB, ChnaBbl, CKOPOCTb XMMWYECKOW peakumn, npegernibHo
ponyctumas koHueHTpauua MNAOK sewecTBa;



WNNICTPUPOBATb B3aMMOCBS3b OCHOBHbIX XMMWYECKUX MOHATUI U MPUMEHSTb
9TW MOHATUSA NPU ONMUCaHUM BELLECTB N X NpeBpaLLeHni;

MCNONb30BaTb XMMUYECKYHO CUMBOMMKY AN COCTaBneHns oopMyn BELLECTB U
YpaBHEHNN XUMUYECKUX PeaKLni;

onpenensTb BanNeHTHOCTb W CTEMNEHb OKUCIEHUS XUMUYECKUX SfIEMEHTOB B
COEAMHEHMAX  PasfnMYHOrO  COoCTaBa, MPUHAANEXHOCTb  BelwecTB K
onpenenéHHoOMy Knaccy coeguHeHun no copmynam, BUO XUMUYECKOW CBA3U
(koBaneHTHasl, WMOHHas, MeTannuMyeckas) B HeOpraHM4YecKMX COeONHEHWUSIX,
3apsag MoHa no XxMmudeckonm copmyrie, xapaktep cpefbl B BOOHbIX pacTBopax
HeopraHM4Yeckux COeLUHEHWUN, TUM KPUCTarfIM4eCKOM PELLUETKN KOHKPETHOro
BELLEeCTBa;

packpbiBaTb cMmbicn  [lepuoanyeckoro 3akoHa [. W. MeHnoeneeBa u
AEMOHCTPMPOBATL €ro NOHMMaHUe: ONUCbIBaTb N XapaKTepmn3oBaTb TabnnyHyto
dopmy [lepnogmyeckon cCUCTEMbI XUMUYECKUX JNIEMEHTOB: pasnuyaTb
NoHATUA «rnaBHasa noarpynna (A-rpynna)» un «nobodHasa noarpynna (b-
rpynna)», manble n Gonblime nepuoabl, COOTHOCUTL 0B03HaYeHUs, KOTopble
MMETCs B nepuogmdeckon Tabnuue, C YMCNOBbIMW  XapakTepucTmkamm
CTPOEHUS aTOMOB XUMMUYECKUX JNEeMEHTOB (CoCTaB W 3apsa sgpa, obuiee
4YNCIIO AMEKTPOHOB M pacnpenerieHne nx no 3feKTPOHHbIM CNoAM), OBBACHATb
obLme 3aKOHOMEPHOCTN B M3MEHEHUN CBONCTB 3f1IEMEHTOB N NX COEANHEHWI B
npegenax manbiX NepuogoB W MNaBHbIX NOATPYNMn C Y4ETOM CTPOEHMS UX
aToOMOB;

KnaccmuumpoBaTb XUMUYECKME SNEMEHTbl, HeOpraHu4eckne BeLecTBa,
XUMUYecKne peakumm (MO YMCNy N COCTaBY Y4acTBYHOLMX B peakunn BELLECTB,
no TennoBoMy 3PEEKTY, NO M3MEHEHUKD CTEMNEHEen OKUCIIEHUS XUMUYECKUX
3NIEMEHTOB);

XapakTepu3oBaTb (onucbiBaTb) obwme wn cneumduyeckme XMMuUYeckme
CBOWNCTBa MPOCTbIX U CMOXHbIX BELECTB, NOATBEPXAAA OnucaHve npumepamm
MOJEKYNSIPHbIX U MOHHbIX YPaBHEHWNA COOTBETCTBYIOLLMX XUMUYECKUX peaKLuni;
COCTaBMSATb YPaBHEHUSA INEKTPONUTUYECKON ANCCOLMALIMM KACTOT, LeoYen n
conen, MNONHble W COKpalWEHHble YpPaBHEHWUS peakuMi WOHHOro obmeHa,
ypaBHEHUS peakunin, noaTBepXKaatoLLmMX CyLLECTBOBaHME reHeTUYECKOW CBA3M
MeXay BeLeCcTBaMn pasfnyHbIX KNaccos;

pacKkpbIiBaTb CYLLIHOCTb OKUCNUTENbHO-BOCCTAHOBUTENbHbIX peakumm
NocCpeacTBOM COCTaBfIEHUS ANEKTPOHHOIo BanaHca aTUX peakuui;
NPOrHo3mMpoBaTb CBOWCTBA BELECTB B 3aBUCMMOCTU OT WX CTPOEHUs,
BO3MOXHOCTU NPOTEKAHUS XMMUYECKMX NPEBPALLEHNI B Pa3fINYHbIX YCITOBUSIX;
BblYNCIATb OTHOCUTENbBbHYKD MOSEKYNSAPHYIO M MOSISIPHYIO MacCbl BeLLEeCTB,
MaCCOBYIO OO XMMUYECKOro arnemMeHTa rno popmMyrie coeiHeHNs, MacCoBYHO
[OMt0 BellecTBa B pacTBOpe, NPOBOANTbL PACHETHI MO YPaBHEHUIO XUMUYECKOM
peakuumu;

cobnogaTte npasuna Monb3oBaHUSA XUMUYECKOW MOcyaon u nabopaTtopHbIM
obopygoBaHvem, a Takke npasuna obpaweHus C BewectBamuM B
COOTBETCTBUN C UHCTPYKLMAMMU MO BbINOSIHEHNIO NabopaToOpHbIX XMMUYECKNX
ONbITOB MO MNOSyYEHNIO U cobmpaHuio razoobpasHbiX BELLECTB (aMMmaka U
YrNeKncnoro rasa);



NPOBOOUTL peakuuu, noATBepXKAalwlmne KadeCTBEHHbIN COCTaB pasfnyHbIX
BELLeCTB: pacno3HaBaTb OMbITHbIM MNyTéM Xxnopua-, ©pomng-, woava-,
kapboHaT-, docdart-, cunukat-, cynbdaT-, MOPOKCUL-NUOHbI, KaTUOHbI
aMMOHUS W  WOHbl M3Y4YEeHHbIX MeTansnoB, MPUCYTCTBYOWME B BOOHbIX
pacTBOpax HeopraHMYeCckuUx BELLECTB;

NPUMEHSITb OCHOBHbIE OrMepaunn MbICANTESNIBHON AEATENbHOCTU — aHanus3 u
CMHTE3, cpaBHeHue, 06o6LleHne, cuctemaTu3auumio, BbISIBIIEHWE MPUYUHHO-
CneacTBEHHbIX CBA3eW — ANS U3YyYeHUs] CBOWCTB BELLECTB UM XUMUYECKUX
peakuum, eCcTeCTBEHHO-Hay4Hble MeToAbl MOo3HaHus — HabniogeHve,
n3mepeHne, MogenvpoBaHue, aKCnepuMeHT (peanbHbl U MbICIIEHHBIN).



TEMATUYECKOE NMIAHUPOBAHUE

8 KINTACC
HanmeHoBaHue KonunyecTtBo 4yacoB
Ne AneKTpoHHbIe (UncpoBbIe)
pa3genoB U Tem KoHTpoOnbHble MpakTnyeckue
n/n Bcero obpasoBaTesfibHble pecypchbl
nporpammbi paboTbl paboTbl
Pasgen 1. NNepBoHavyanbHble XUMUYECKNE NOHATUA
Xnmnsa — BakHast obnacTb
11 €CTEeCTBO3HaHus 1 5 ) Bbubnnoteka LLOK
npaKkTU4eCcKon https://m.edsoo.ru/7f41837c
AenaTenbHOCTN YeroBeka
12 BewectBa n xumnyeckne 15 1 Bubnnoteka LLOK
peakumnn https://m.edsoo0.ru/7f41837c
Wtoro no pasgeny 20
Pasgen 2. BaxHeuwue npeacTtaBuTeNI HeOpraHU4YeCKUxX BelecTB
21 Boaayx. Kucnopog. 5 Bbubnnoteka LUIOK
' MNoHaTMe 00 okcuaax https://m.edso0.ru/7f41837c
20 Bogopoga. lNoHsatne o 3 1 Bbubnuoteka LUIOK
' Kncrnotax u consix https://m.edso0.ru/7f41837¢c
53 Boga. Pacteopebl. [NoHaTHe 5 1 1 Bubnnoteka LLOK
' 06 ocHOBaHUsX https://m.edsoo0.ru/7f41837c
HOBHbIE KMnaccChbl
2.4 S:o;)raHmieClj/li(C 11 1 1 Bubnmorexa LIOK
. https://m.edso0.ru/7f41837¢c
CoeanHEeHuN
Wtoro no pasgeny 30

Paspgen 3. NMepunogunyecknm 3akoH u lNepnogunyeckas cuctema xummyeckunx anemeHtToB [1. U. MeHgeneeBa. CTpoeHue
aTomMoB. XumMmun4yeckan cBfAsdb. OKUCNUTENbHO-BOCCTAaHOBUTESbHbIE peaKkuuu



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

Meprognyecknin 3akoH n
lMNepuogunyeckasa cucrtema

Bubnnoteka LLOK

3.1 XAMUHECKVIX 3NIEMEHTOB /1. ! https://m.edso0.ru/7f41837c
. MeHoeneesa.
CTpoeHue atoma
Xnmmyeckas cBA3b.
39 OkucnurtensHo- 3 Bubnnoteka LLOK
' BOCCTaHOBUTESbHbIE https://m.edso0.ru/7f41837c
peakumm
Bbubnuoteka LUIOK
Vitoro no pasaeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHoe Bpemsi 3 Bubnmorexa LIOK
https://m.edsoo0.ru/7f41837c
OBLUEE KOJIMYECTBO YACOB 68

Nno NnPOrrPAMME



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

9 KINACC

KonunyectBO 4YacoB

OnNeKTPOHHbIe

Ne HaumeHoBaHuMe pa3aenoB n Tem (umbpoBbie)
KoHTponbHble [lpakTunyeckue
n/n nporpamMmmbi Bcero 6 6 obpas3oBaTernibHble
paboTbl paboTbl pecypcbi
Pasgen 1. BewecTBO U XMMU4eCcKme peakumm
11 [MoBTOpEeHune n yrnybneHne aHaHum 5 1 Bubnuoteka LIOK
' OCHOBHbIX pa3fenos Kypca 8 knacca https://m.edsoo.ru/7f41a636
19 OCHOBHblE 3aKOHOMEPHOCTU 4 Bbubnnoteka LLIOK
' XUMUYECKNX peaKLmm https://m.edsoo.ru/7f41a636
13 AneKkTponnTuyeckasa guccoumaums. 3 1 1 Bbubnuoteka LUIOK
' Xnmmyeckme peakuumn B pacteopax https://m.edso0.ru/7f41a636
Wtoro no pasgeny 17
Pasgen 2. HemeTannbl n nx coeguHeHus
21 O6Lwas xapakTepmcTuka XMMN4eCcKnx 4 1 Bbubnnoteka LLIOK
' anemeHToB VIIA-rpynnbl. [anoreHsbl https://m.edsoo0.ru/7f41a636
o | e | o
' pynrsl. Lep https://m.edso00.ru/7f41a636
coeguHeHust
s | e s | . oo ok
' Pynrel. ’ https://m.edso00.ru/7f41a636
docop n nx coeguHeHust
e | e e e | & 1 ,  Biomoma o
' - pynms!. PoA https://m.edso00.ru/7f41a636
KPEMHUI N NX COeaUHEHMS
WTtoro no pasgeny 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

Pa3pgen 3. Metannbl u nx coeanHeHus

Bubnnoteka LIOK

3.1 Obuume caoncTsa MeTannos 4 https://m.edso0.ru/7f41a636
39 BaxHenwme metannbl n nx 16 Bubnnoteka LLOK
' coeUNHeHus https://m.edsoo.ru/7f41a636
WTtoro no pasgeny 20
Paspgen 4. Xumusa v okpyxaroLiasa cpeaa
41 BewectBa 1 maTepuarnbl B XU3HA 3 Bubnnoteka LLOK
' Yyenoseka https://m.edsoo.ru/7f41a636
WTtoro no pasgeny 3
PesepBHoe Bpemsi 3 Bubnmorexa LIOK
P P https://m.edso0.ru/7f41a636
OBLEE KONMMYECTBO YACOB IO 68

NMPOrPAMME



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




NOYPO4YHOE NMNIAHUPOBAHUE

8 KIIACC
No KonuyecTtBO YacoB [ata ONeKTPOHHbIe udpoBbIe
- Tema YpoOKa Ko|-|1'poj1b|-||,|e I'IpaKTuqecxue 06pa30BaTeanbIe
n/n Bcero M3yyeHus
paboTbl paboTbl pecypchbl
MpegmeT xumun. Ponb
xfmfm B >KM3HM YenoBekKa. 1 Bubnmorexa LIOK
https://m.edsoo.ru/ff0d210c
Tena n BellecTBa
MNoHATMEe 0 meToaax 1 Bubnmnoteka LIOK
No3HaHUSA B XMUN https://m.edsoo.ru/ff0d227e
MpakTnyeckaa pabota Ne 1
«lMpasuna paboTbl B
nabopaTtopuu 1 NpUEmbl 1 Bubnnoteka LIOK
obpalueHuns c https://m.edsoo.ru/ff0d23dc
nabopaTopHbIM
obopynoBaHMeEM»
Ynctble BewecTsa n CMecu.
Cnoco0bl pjaneneHMH 1 Bubnmorexa LIOK
. https://m.edsoo.ru/ff0d26ca
cmecemn
MpakTnyeckas pabota Ne 2
«PaspgeneHue cmecen (Ha 1 Bbubnuoteka LIOK
npuMmepe OYNCTKU https://m.edsoo.ru/ff0d28c8
NnoBapeHHOMN CONn)»
ATOMbI 1 MOEKyIbI 1 Bubnmoreka LIOK
https://m.edsoo.ru/ff0d2a6c¢
XUMNYECKME BNEMEHTDI. 1 Bubnmnoteka LIOK
3Hakun (CUMBOSbI) https://m.edsoo.ru/ff0d2be8



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

XUMNYECKNX 3r1eMeHTOB

[MpocTble n CroOXHbIE

Bubnmnoteka LIOK

8 BellecTBa https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MONEKyNsApHoOe Bubnmnoteka LIOK
yyeHue https://m.edsoo.ru/ff0d2d50
3aKoH NOCTOSsIHCTBA cOoCcTaBa
BeLLecTB. XuMmuyeckas
10 (bou;-)lmyna. BaneHTHOCTb Bubnmorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMWNYECKNX
3M1EMEHTOB
THOCUTENbHas aToMHas
11 (nzacgg. OeTHOCIa/ITeaJ'I:HaFIa Bubnvoreka LIOK
https://m.edsoo.ru/ff0d323c
MOneKynsipHasi macca
M Basi Aons
12 XI/IaIV(I:I/(I:L(I)esKO?OO anemMeHTa B Bubnmoreka LLOK
https://m.edsoo.ru/ff0d350c
coeauHeHumn
13 KonunyecTtBo BellecTBa. Bubnmnoteka LIOK
Monb. MonsipHast macca https://m.edsoo.ru/ff0d5230
dunsnyeckne n XMMN4eCKu
14 FIBJ'TeHVIe;:. X?/IMI/I'-IeCKa:C ’ Bubnmorea LIOK
https://m.edsoo.ru/ff0d37fa
peakums
lNpnaHaku n BUS
15 n;)o:efang B)l(cmj:nc;qecmx Bubnmorexa LIOK
3 https://m.edsoo.ru/ff0d3al16
peakummn
3aKoH CoxpaHeHnsa Macchbl
16 BELLIECTB. E)(mmmqecme Bubnmoreka LIOK
https://m.edsoo.ru/ff0d3b88
ypaBHeHUs
17 BbluncneHna konmyecTsa, Bubnmnoteka LIOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

Macchbl BelecTsa no
YPaBHEHNAM XUMUYECKUX
peakunn

https://m.edsoo.ru/ff0d5708

Knaccudgmkauyus
XUMUYECKNX peaKkLmmn

Bubnmnoteka LIOK

18 (coeonHeHna, pasnoxeHuns, https://m.edsoo.ru/ff0d3f34
3amelleHunsi, obmeHa)
M. B. JlomoHocoB —

19 YYEHbIN-3HLUMKNONEeaNCT. bubnuoTteka LIOK
O6006LwWeHne n https://m.edsoo.ru/ff0d40c4
cucTemaTusaumns 3HaHum
KoHTponbHas pabota Ne1 no

20 Telvlep«BeUJ,echa " Bubnmorexa LIOK

https://m.edsoo.ru/ff0d4290
XUMUYECKME peaKLmmy»
Bosgyx — cmech rasos.

21 Cocrtas Bo3ayxa. Kucnopopg Bubnmnoteka LIOK
— 3IEMEHT M NpPOCToe https://m.edsoo.ru/ff0d448e
BewlectBo. O30H
dunsnyeckne n xummyeckne
CBOWNCTBa Kucropoga

22 (peakuun oxmcngHjﬂ Bubnmorera LIOK

’ https://m.edsoo.ru/ff0d4614
ropeHue). lNoHatne o6
okcuaax
Cnocobbl nony4eHus

23 Kucrnopoga B niabopatopun u Bubnuoteka LLOK
NPOMBbILLITIEHHOCTH. https://m.edsoo.ru/ff0d497a
MpumeHeHne kncnopoaa

24 Tennosoun adpdekT Bubnuoteka LLOK

XUMNYECKON peakLnn,

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

MOHSATME O
TEPMOXMMUYECKOM
ypaBHEHWM, 3K30- U
SHAOTEPMMYECKUX peakLmaxX

Tonnueo (HedTb, Yrosb U
MeTaH). 3arps3HeHve

Bubnmnoteka LIOK

25 BO3Ayxa, Cnocobbl ero https://m.edsoo.ru/ff0d4c4a
npenoTBpaLleHns
MpakTnyeckasa pabota Ne 3

26 no teme «[lony4yeHve n Bubnuoteka LLOK
cobupaHue kucnopoaa, https://m.edsoo.ru/ff0d4ae2
N3y4yeHne ero CBONCTB»
Bogopoa — anemeHT n

27 I'IpO.D'CTpoe‘D'BeLLI,eCTBO. Bubnmotexa LIOK

https://m.edsoo.ru/ff0d4dd0

HaxoxgeHune B npupoae
dunsnyeckne n xmmmnyeckune

28 CBOWCTBa Bogopoaa. Bubnmotexa LIOK

https://m.edsoo.ru/ff0d4dd0

NMpumeHeHne Bogopoaa

29 [MoHATME 0 Kncnotax u Bubnmnoteka LIOK
consx https://m.edsoo.ru/ff0d50d2

30 Cnocobbl nonyyeHuns Bubnnoteka LIOK
BogopoAa B naboparopum https://m.edsoo.ru/ff0d4dd0
MpakTtnyeckas pabota Ne 4

31 no teme «llonyvyeHune n Bubnnoteka LIOK
cobumpaHue Bogopoaa, https://m.edsoo.ru/ff0d4f42
n3y4eHne ero CBOMCTBY

32 MonsapHbIn 06BHEM ra3os. Bubnuoteka LLOK

3akoH ABoragpo

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

BbluncneHmnsa obbeéma,
Konu4yecTBa BelllecTBa rasa

Bubnmnoteka LIOK

33 o €ro N3BEecTHOMY https://m.edsoo.ru/ff0d55a0
KONMYecTBY BeLLecTBa uUnm
00BLEMY
BbluncneHns o6bEMOB rasos
34 Nno ypaBHEHMUIO peakuun Ha Bubnmnoteka LIOK
OCHOBE 3aKOHa 0OBbEMHbIX https://m.edsoo.ru/ff0d5708
OTHOLLEHWUI ra3oB
35 dunsnyeckne n Xumn4eckme bubnuoTteka LIOK
CBOWCTBA BOAbl https://m.edsoo.ru/ff0d587a
36 CocTtaB OCHOBaHUNA. Bubnmnoteka LIOK
MoHaTMe 06 nHamnkaTopax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTersb.
HacblWweHHbIE K
37 HeHaCU:IIJJ,eHHbIe pacTBopbI. Bubnmorexa LIOK
https://m.edsoo.ru/ff0d5b40
MaccoBas gons BellecTBa B
pacTtBope
MpakTnyeckasa pabota Ne 5
no teme «lpurotoBneHne
38 pacTBopOB (E)Ol'lpe):l,eJ'IéHHOVI Bubnmorera LIOK
. - https://m.edsoo.ru/ff0d5eba
MacCoBOW A0Nen
PaCcTBOPEHHOIO BeLlecTBay
KoHTponbHas pabota Ne2 no
39 Temep«chnopzu. Bopopoga. Bubnnorexa LIOK
https://m.edsoo.ru/ff0d6342
Bopa»
Okcuabl: cocTas,
40 Knaccugukaums, Bubnnoreka LIOK

HOMeEHKNaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[MonyyeHue 1 xummnyeckmne
CBONCTBA KUCIOTHbIX,

Bubnmnoteka LIOK

41 OCHOBHbIX 1 aM(POTEPHbIX https://m.edsoo.ru/ff0d664e
OKCM0B
OcHoBaHus: cocTas,

42 Knaccugukaums Bubnuoreka LIOK

’ https://m.edsoo.ru/ff0d67ca
HOMeHKNnaTypa

43 lMony4yeHne n xumun4yeckme Bubnuoteka LLOK
CBOWMCTBA OCHOBaHWUMN https://m.edsoo.ru/ff0d67ca
KucnoTtbl: coctas

44 Knaccudukauma | Bubnmorera LIOK

’ https://m.edsoo.ru/ffOdfee2
HOMeHKNnaTypa

45 [MonyyeHue n xummyeckmne Bubnmnoteka LIOK
CBOWCTBA KNCnoT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue):

46 HOMeHKnaTypa, crnocobsl Bubnuoteka LLOK
Nosly4eHusi, XuMn4eckmne https://m.edsoo.ru/00ad9474
cBOWUCTBa
MpakTnyeckas paboTta Ne 6.

PeweHne

47 3KCnepuMeHTanbHbIX 3agau Bbubnuoteka LIOK
no teme « OCHOBHbIE Knacchbl https://m.edsoo.ru/00ad9b7c
HEeopraHM4Yecknx
COE€NHEHNN»
eHeTu4eckas cBA3b Me

48 Kraccamu Heopraquecxy Bubnmoreka LIOK

3 https://m.edsoo.ru/00ad9a50
coeauHeHun

49 O600LeHne n Bubnmnoteka LIOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

cuctemMaTmnsauma 3HaHum

https://m.edso0.ru/00ad9cb?2

KoHTponbHas paboTta Ne3 no
Teme "OCHOBHbIE KIlacchl

Bubnmnoteka LIOK

S0 HeopraHM4Yeckmnx https://m.edsoo.ru/00ad9ela
coeanHeHun"
[MepBble NonbITKM
Knaccudgukaumm XmMmn4eckmnx

51 anemeljtT)OB. L|-l|OH$ITI/Ie o] Bubnuoreka LIOK

https://m.edsoo.ru/00ad9ffa

rpynnax CXoaHbIx
3N1EeMEHTOB
lMepuogunyecknin 3akoH u

50 lMepmnogunyeckas cuctema Bubnmnoteka LIOK
XUMUYECKMX anemeHToB []. https://m.edsoo.ru/00ada52c
. MengeneeBa

53 Mepwuopabl, rpynnbl, Bubnmnoteka LIOK
nogrpynnbl https://m.edsoo.ru/00ada52c

54 CtpoeHue atomoB. CocTas Bubnnoteka LIOK
aTOMHbIX sgep. M3oTonbl https://m.edsoo.ru/00ada342
CTpoeHne aneKTPOHHbIX

55 obono4ek aTomMoB Bubnnoteka LIOK
anemeHToB lNepnognyeckon https://m.edsoo.ru/00ada6bbc
cuctemsl 1. 1. MeHpeneesa
XapakrepucTuka
XUMUYECKOr MEeHTa n

56 ero noizx?egmargi e Bubnmorexa LIOK

y https://m.edsoo.ru/00ada824

Mepnoagnyeckon cucteme [.
N. MenoeneeBa

57 3HaueHune Nepunogmyeckoro Bubnmnoteka LIOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada824

3aKoHa Ans pasBUTUSA HayKK
n npaktukn. O. W.
MeHpeneeB — y4Y€HbIN,
negaror v rpaxgaHuH

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

PesepBHbIN ypOK.
O606LeHve 1

Bubnmnoteka LIOK

o8 CMCTeMaTV,IsaU'Mﬂ 3Hanui / https://m.edsoo.ru/00adb33c
Bcepoccuickas
nposepoyvHasa paboTa
KoHTponbHas pabota Ne4 no
Teme «CTpoeHne aTtoma.
59 XmmmquKpaﬂ CcBA3b» / Bubnmorexa LIOK
. https://m.edso0.ru/00adb486
Bcepoccuickas
nposepo4vHasa paboTa
OneKkTpooTpMUaTeNbHOCTb
60 aTOMOFI; xmfm:lecmx Bubnvoreka LIOK
https://m.edsoo.ru/00adaab8
3N1EMEHTOB
61 MoHHasa xumnyeckas cBs3b Brbnmoreka LLOK
https://m.edsoo.ru/00adac34
62 KoBaneHTHasi nonsapHas Bubnmnoteka LIOK
XUMU4Yeckasa CBsi3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHasi HenonsapHas Bubnnoteka LIOK
XMMUYyeckasa CcBA3b https://m.edsoo.ru/00adaab8
BbubnuoTteka LIOK
64 Crenerb okucnenus https://m.edsoo.ru/00adae28
OxkucnutenbHo- Bu6noTeka LIOK
65 BOCCTaHOBUTESIbHbIE

peakuum

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
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Okucnutenu u

Bubnmnoteka LIOK

66 BOCCTaHoBUTENMU 1 https://m.edso0.ru/00adb076
PesepBHbIN ypOK.
67 Smiizun:::;seam 1 3HaHUM No 1 Bubnmoreka LIOK
H https://m.edso0.ru/00ad9cb?2
Teme «CTpoeHne aToma.
Xumuyeckasi cBs3b»
PesepBHbIN YPOK.
bubnuoTteka LIOK
68 Obobuuenme u . 1 https://m.edsoo0.ru/ff0d61c6
cuctemaTmsauuns 3HaHUn
OBLUEE KOJIMYECTBO YACOB 68

Nno rNMnPOrrPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KINACC

KonuyecTBO YyacoB

ONeKTPOHHbIe udpoBbIe

Ne darta
Tema ypoka KoHTponbHble [lpakTu4yeckune obGpa3oBaTesnbHble
n/n Bcero M3yyeHus
paboTbl paboTbl pecypchbl
[Mepuognyecknin 3akoH.
1 lMepmnogmnyeckas cuctema 1 Bubnmnoteka LIOK
XUMUYECKMX anemeHToB []. https://m.edsoo.ru/00adb59e
N. MenpeneeBa
3aKoOHOMEpPHOCTU B
5 N3MEHEHNN CBOMNCTB 1 Bubnnoteka LIOK
XUMUYECKMX SNIEMEHTOB https://m.edsoo.ru/00adb6b6
nepBbIX TPEX NEPMOLOB
3 Eg;iiﬁ::;::ﬂ / 1 Bubnmnoteka LIOK
https://m.edsoo.ru/00adb7e2
HEeopraHM4YeCcKMxX BELLLECTB
Buabl xmmmnyeckon ceasun m
4 TVII'JIJ'bI KpUCTanmnmnyeckux 1 Bubnmorexa LIOK
. https://m.edsoo.ru/00adbac6
peLeTokK
KoHTponbHas pabota Ne1
no teme «lMoBTOpEHNE N
5 yrnybneHuve sHaHumn 1 1
OCHOBHbIX pa3esnioB Kypca
8 knacca»
Knaccudgmkauyus
6 xmmmqe(fkmx Ip-)l'ea|<Lu/u7| no 1 Bubnmorexa LIOK
https://m.edsoo.ru/00adbch0
pasnU4YHbIM NpM3HaKam
7 [MoHaTMe o ckopocTn 1 Bubnuoteka LLOK



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

XUMUYECKOMN peakuunn.
MoHATNE O rOMOreHHbIX U
retTeporeHHbIX peakuynax

https://m.edsoo.ru/00adbe9a

[MOHATME O XMMUYECKOM
paBHOBECUN. q)aKTOpr,
BInAOLLnEe Ha CKOPOCTb

Bubnmnoteka LIOK

8 XUMUYECKOW peakLmnmn u https://m.edsoo.ru/00adc28c
NonoXeHne XMMM4eCcKoro
paBHOBECMUS
KMCNUTEnbHO-
9 (B)OC(.():TaHOGBVITe(j'IbeIe Bubnvoreka LIOK
https://m.edsoo.ru/00adcade
peakumm
Teopwus
10 ANEKTPONNTUYECKON Bubnnoteka LIOK
auccounaunn. CunbHble n https://m.edsoo.ru/00adcd68
cnabble aNeKTponuTbl
11 MOHHbIe ypaBHEHUS Bubnmnoteka LIOK
peakumnn https://m.edsoo.ru/00add448
XUMmnyeckme cBonucTea
KMCMNOT 1 OCHOBaHWUN B
12 cBeTe npeacTtaBneHnin oo Bubnmotexa LIOK
. https://m.edso0.ru/00add5d8
3NEKTPONNTUYECKON
anccoumaumm
XnMmn4yeckme CBOMCTBa
Conen B cBeTe
13 npencraeneHun ob Bubnnorexa LIOK
. https://m.edsoo.ru/00add8b2
3NEKTPONUTUYECKON
anccoumaumm
14 [MoHaTne o rmgponuse Bubnuoteka LLOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

conen

https://m.edso0.ru/00add9d4

O600LwweHne n

Bubnmnoteka LIOK

15 cuctemaTusaumsi 3HaHum https://m.edsoo.ru/00addd12
MpakTnyeckasa pabota Ne 1.

16 «PeweHne Bubnuoteka LLOK
3KCnepuMeHTarbHbIX https://m.edsoo.ru/00addbfa
3agay»

KoHTponbHas pabota Ne2
no teme

17 «QnekTponuTmnyeckas Bubnuotexa LIOK

https://m.edsoo.ru/00addecO
anccoumauns. Xmmuyeckme
peakuunn B pactBopax»
O6Lwas xapakrepucTuka

18 ranoreHoB. Xummyeckme Bubnnoteka LIOK
CBOWCTBa Ha npumepe https://m.edsoo.ru/00addfe2
xnopa
Xnoposogopoa. ConsHas

19 Kucnorta, XMMu4yeckme Bubnnoteka LIOK
CBOWCTBa, NOsy4yeHne, https://m.edsoo.ru/00adel104
npuMeHeHue
MpakTtnyeckas pabota Ne 2

20 no Teme «lonyyeHue Bubnnoteka LIOK
CONSIHOM KMUCNOThI, https://m.edsoo.ru/00ade348
N3y4yeHne e€ CBONCTB»

BbluncneHnsa no
21 YpaBHEHUAM XMMUYECKUX Bubnuoteka LLOK

peakumin, ecnn oguH n3
peareHToB AaH B U30bITke

https://m.edso0.ru/00ade488



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

22

O6Lwas xapakTepucTuka
anemeHToB VIA-rpynnbl

Bubnmnoteka LIOK
https://m.edsoo.ru/00ade64a

23

AnnoTponHble
MoandmKaummn cepbl.
HaxoxaeHue cepbl 1 eé
coeavHeHW B Nnpupoae.
Xnmunyeckme cBoucTea
cepbl

Bubnuoteka LLOK
https://m.edsoo.ru/00ade64a

24

CepoBogopoa, CTpoeHue,
dursnyeckme n xsummnyeckmne
CBOMNCTBa

bubnuoTteka LIOK
https://m.edsoo0.ru/00ade802

25

26

Okengbl cepbl. CepHas
Kucnota, punsnyeckme u
XMMUYECKME CBOMCTBA,
npuMeHeHne

XnmMmmnyeckume peakumn,
nexatune B OCHOBE
NPOMbILLIEHHOro cnocoba
nony4eHnst CepHom
KMcnoTtbl. XumMn4yeckoe
3arpsisHeHne OKpyatoLemn
cpeabl COeaUHEHNAMN
cepbl

bubnuoTteka LIOK
https://m.edsoo.ru/00adea28

Bbubnuoteka LIOK
https://m.edsoo.ru/00adec8a

27

BbluncneHne maccoBoun
A0Nn BbIXxo4a npoaykra
peakumnm

BbubnuoTteka LIOK
https://m.edsoo.ru/00adec8a

28

Ob6wasa xapakrepucTuka
anemeHToB VA-rpynnbl.
A30T, pacnpocTpaHeHue B

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



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

npupoae, hmnsnyeckmne un
XUMUYECKME CBOMNCTBA

29

30

31

32

33

34

35

AMMuMak, ero gousmyeckume u
XUMUYECKMe CBONCTBA,
nosily4eHve n npuMeHeHune

MpakTtnyeckas pabota Ne 3
no teme «llony4vyeHne
aMMuaka, n3y4yeHue ero
CBOMCTB»

A30THag Kucrorta, eé
PU3nMYECKME N XUMNYECKNE
CBONCTBa

Mcnonb3oBaHue HUTpaToB
N conen aMMOHUS B
KayecTBe MUHeparnbHbIX
ynobpeHuin. Xummnyeckoe
3arpsi3HEHNE OKpYXKatoLLen
cpenbl cCoeguHeHnsaIMn
asoTa

docdop. Okeng docdopa
(V) n bochopHas kucnoTa,
dun3myeckme n xummnyeckmne
CBOWCTBA, NornyvyeHue

Mcnonb3oBaHue dpocaToB
B Ka4eCTBEe MUHepasnbHbIX
yaobpeHun. 3arpsasHeHne
npupoaHon cpenbl
dochatamm

Yrnepog,

Bubnuoteka LLOK
https://m.edsoo.ru/00adf004

Bubnmnoteka LIOK
https://m.edso0.ru/00adf180

Bubnmnoteka LIOK
https://m.edso0.ru/00adf306

Bubnmnoteka LIOK
https://m.edsoo.ru/00adf518

Bubnnoteka LIOK
https://m.edsoo.ru/00adf68a

Bubnmnoteka LIOK
https://m.edsoo.ru/00adfc20

Bubnmnoteka LIOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

pacnpocTpaHeHne B
npupoae, hmnsnyeckmne un
XUMUYECKMEe CBOMNCTBA

https://m.edsoo.ru/00adfd9c

Okcuapbl yrnepoga, nx
Cbl/l3l/l‘-IeCKMe n XuMmmnyeckmne

Bubnmnoteka LIOK

36 cBOMCTBA. JKOMOrMHeckmne https://m.edsoo.ru/00adfebe
npobnemsl, CBsA3aHHbIE C
okcuaom yrnepoaa (1V)

37 YronbHasi kucnorta v eé Bubnnoteka LIOK
conu https://m.edsoo.ru/00ae006¢c
MpakTtnyeckas pabota Ne 4
no teme "lonyyeHne

38 Yrrekncnoro r)ellsa. Bubnmorexa LIOK

https://m.edsoo.ru/00ae027e

KauecTBeHHas peakuusi Ha
kKapOoHaT-noH"
lMepBOHaYanbHbIE NOHATUSA

39 06 opraHun4eckmnx Bubnmnoteka LIOK
BellecTBax Kak o https://m.edsoo.ru/00ae054e
coeanHeHusX yrnepoaa

40 KpemHuin n ero coeguHeHus Bubnmotexa LIOK

https://m.edsoo.ru/00ae080a

MpakTtnyeckas pabota Ne 5.
PeweHne

a1 3KCnepuMeHTarbHbIX 3aga4 Bubnuoteka LLOK
no Teme «BaxHenwune https://m.edsoo0.ru/00ae0bf2
HemMeTannbl U nx
COEeANHEHNSI»

42 KoHTponbHas paboTta Ne3 Bubnuoteka LLOK

no teme «BaxHenwume

https://m.edso0.ru/00ae0el8
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HemeTanmnbl U UX
coeguHeHusa»

O6wan xapakTepucTuka
XMMUYECKNX 3NTIEMEHTOB —
meTannos. MeTtannunyeckas

Bubnmnoteka LIOK

43 CBASL W MeTananeCKaf' https://m.edsoo.ru/00ael03e
Kpuctannuyeckas peLuéTka.
dunsnyeckmne ceomncTea
MeTannos
XnmMmn4yeckme cBOMCTBa
44 MeTarnnos. bubnuoTteka LIOK
ONEKTPOXNMUYECKUN pag https://m.edso0.ru/00ael156
HanpsHkeHUn meTansnos
O6wme crnocoobbl
nonyyeHns MeTansos.
Cnnasbl. BeluncneHmsa no
45 YpPaBHEHNAM XUMUYECKNX Bubnmorexa LIOK
y https://m.edsoo.ru/00ael156
peakuuin, ecrnv OauH n3
peareHTOB COAEPXMUT
npumecwu
46 lMoHATME O KoppOo3nn Bbubnuoteka LIOK
MeTannos https://m.edso0.ru/00ael278
BbubnuoTteka LIOK
4t enodrele metannb! https://m.edsoo.ru/00ael4b2
48 Oxkcunabl 1 rmapokenapl Bubnuoteka LLOK
HaTpuA 1 Kanus https://m.edsoo.ru/00ael4b2
I.Ll,enquosemeanbie BubnoTeka LIOK
49 MeTanmnbl — Kanbuun n

MarHum

https://m.edsoo0.ru/00ael15e8



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

BaxkHenwme coegmnHeHus

Bubnmnoteka LIOK

50 KanbLuus https://m.edsoo.ru/00ael5e8
51 O606weHne n )
cucTtemaTusaumsi 3HaHumn
50 YKécTkocTb BOAbI U Bubnmnoteka LIOK
cnocobbl e€ ycTpaHeHus https://m.edso0.ru/00ae1886
MpakTnyeckas Ta Ne
53 n: ?eme ?;:(SCTEES:b aBO,D,b(Is Bubrmotexa LIOK
. " https://m.edsoo.ru/00aelae8
N MeToabl €€ yCTpaHeHus
y Bubnnoteka LIOK
o4 AntoMMHY https://m.edsoo.ru/00aelc64
55 AmdoTepHbIE CBONCTBA Bubnnoteka LIOK
oKkcuaa u rmgpokcunaa https://m.edsoo.ru/00aelc64
bubnuoTteka LIOK
o6 HKeneso https://m.edso0.ru/00ae1d86
Okecuabl, rmapokcuabl 1
57 conmilkenesgp(ll) Milkenesa Bubnmorexa LIOK
an https://m.edsoo0.ru/00ae35e6
58 O06o0LwweHne n
cucTtemaTusaums 3HaHumn
MpakTnyeckasa pabota Ne 7.
PeweHne
59 3KCnepuMeHTarbHbIX 3aga4 Bubnuoteka LLOK
no teme «BaxHenwue https://m.edsoo.ru/00ae3de8
MeTannbl U ux
COeaVHEHUs»
60 Bbluncnexmsa no Bubnmnoteka LIOK

YpaBHEHNAM XUMUNYECKNX

https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae15e8
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peakuunn, ecrnv oguH n3
peareHTOB faH B U30bITke
U CoaepPXUT NpumMecu.
BbluncneHna maccosoun
A0nKn BbIXxo4a npoaykra
peakumnm

O600LwweHne n

61 cuctemMaTm3aauuna aHaHum
KoHTponbHas paboTta Ne4
62 no Teme «BaxHenwune
MeTanmbl U nx
COeANHEHUSI»
6@ | noseemmemmommn BuGrmorera LIOK
A https://m.edsoo.ru/00ae3f50
yenoseka
64 Xnmuyeckoe 3arpsisHeHue Bubnmnoteka LIOK
oKpyXXatoLien cpeapl https://m.edso0.ru/00ae4270
65 Ponb xvmum B peLieHmm Bubnnoteka LIOK
3Konormyeckmx npobnem https://m.edso0.ru/00ae4270
PesepBHbIN ypOK.
b K
66 O6006LWweHne n mbnmoteka LIO
. https://m.edsoo.ru/00ae0d0Oa
cucTemaTusaumns 3HaHuM
PesepBHbIN ypOK.
67 OBobLLeHMe 1 BubnuoTteka LIOK
. https://m.edsoo.ru/00adb33c
cucTemaTusaumns 3HaHuM
PesepBHbIN ypOK.
68 OBoBLIeHYe 1 Bubnmnoteka LIOK

cuctemMaTm3auunsa aHaHum

https://m.edsoo0.ru/00ad9ch?2
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OBLUEE KONMYECTBO YACOB
Nno NnPOrrPAMME






NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA30BATENIbHON NPOrPAMMbI

8 KITACC

Kop
npoBepsemMoro
pesynbTaTa

MpoBepsieMble NnpeaMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM Obpa3oBaTeNnbLHOM NPOrpaMmMbl OCHOBHOIO
ob6Lero obpasoBaHus

1

Mo Teme: «[lepBOHaYarnbHble XMMUYECKNE MOHATUAY

11

pacKkpbliBaTb CMbICIT OCHOBHbIX XMMWYECKUX MOHATUNA: aToM,
MOSeKyrna, XWUMUYEeCKUA 3IrfeMeHT, npocToe BeLecTBo,
CNOXHOE BEeLEeCTBO, CMeCb (0AHOpOAHAas U HeoaHOopoaHas),
BafnieHTHOCTb, OTHOCUTENbHas aToOMHas W MOMeKynsapHas
Macca, KONMUYeCTBO BELLECTBA, MOJSib, MOMspHas Macca,
MaccoBasi OONnA XUMWUYECKOro 3riemMeHTa B COeAUHEHUN,
MOSISIPHBIN  OOBLEM, XMMUYECKas peakuusi, Krnaccudukauus
peakuumn: peakuum COEAMHEHUS, pPeakunm pPasfnoXeHus,
peakumn  3aMeLleHusi, peakumm  obmeHa, 9K30- U
9HOOTEPMUYECKME peaKkumn, TensioBon apgekT peakuum,
pacTtBop, MaccoBad gons  BewectBa  (NpoueHTHas

KOHLUEHTpaums) B pacTtBope

1.2

NN CcTpnpoBaTb B3aMMOCBA3b OCHOBHbIX  XMMWYECKUX
NOHATUIA U NMPUMEHATb 3TN NOHATUA MPU ONNCaHNN BeLLEeCTB U

nX NpespaLLeHnin

1.3

1.4

15

MCMNONb30BaTb XMMUYECKYID CMMBOJIMKY [fISi COCTaBIEHMs
chopMyn BELLECTB U YpaBHEHWUIA XMMUYECKUX peakLmi
pacKpbiBaTb CMbIC/T 3aKOHOB COXpPaHEHUSI MacCbl BELLECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MONEKYNSPHOrO  y4eHus,
3akoHa ABoragpo

onpefensiTb BafleHTHOCTb aTOMOB 3/1€MEHTOB B OMHapHbIX

coeanHeHnAx

1.6

KnaccudpumumMpoBatb XUMUYEckMe peakumm (Mo yucny wu
COCTaBY Yy4YacTBYHOLIMX B peakuuu BeLlecTs, MO TernsioBoMy

ahhekTy)




1.7

1.8

BblMUCIIATE OTHOCUTENIbHYO MOJIEKYJIAPHYIO WU  MOJIAPHYHO
MaccChbl BELECTB
BblMUCIIATL MaCCOBYKO AOO0J1K0 XMMUYECKOro JarieMeHTa Mo

dopmyne coeanHeHus,

1.9

Bbl4UCIIATb MaCCOBYIO A0S0 BELWECTBa B pacTBope

1.10

NnPpUMEeHATb eCTeCTBEHHOHay4YHbleé MeTOoAdbl MO3HAaHUA —
HabnogeHue, n3amepeHmne, wmogesnimpoBsaHune, 3IKCMNEPUMEHT

(peanbHbIN N MbICIIEHHBIN)

2.1

2.2

Mo Teme: «BaxHenwmve npencraBUTENN HEOPraHUYECKUX

BEeLLLeCTB»
PacKpbIBaTb CMbICIT OCHOBHbIX XUMWUYECKUX MOHATUIA: OKCUA,
KucrnoTa, OCHOBaHWe, Corb

onpenenaTb NPUHAANEXHOCTb BeLLEeCTB K onpeaenéHHoMy

Knaccy coeuHeHun no goopmynam

2.3

KnaccuduumMpoBaTb HEOpraHM4eckne BeLecTsa

2.4

2.5

2.6

XapakTepu3oBaTb (OnucbiBaTb) 0bLIME XMMUYECKME CBOMCTBA
BELLECTB pasfMYHbIX KNaccoB, MOATBepXaash onucaHue
npMMepamMn MOJEKYNSIPHbIX YPABHEHUN COOTBETCTBYHOLLNX
XMMUYECKMX peakLmi

NPOrHo3npoBaTb CBOWMCTBA BELLUECTB B 3aBUCMMOCTM OT WX
Ka4eCTBEHHOIo COCTaBa, BO3MOXXHOCTU npoTeKaHnAa
XUMUYHECKNX I'IpeBanJ,eHMﬁ B Pa3JIN4HbIX YCNOoBUAX

crnepoBaTb npaBuriaM Mofib30BaHUS XUMMUYECKOW MOCYOON U
nabopatopHbiM  obopygoBaHMeM, a Takke npaBunam
obpalleHus ¢ BeLwecTBaMmn B COOTBETCTBMU C MHCTPYKLMUSIMU
MO BbINOSIHEHUIO NabopPaTOPHbLIX XUMWUYECKMX OMbITOB MO
nony4eHuto n cobmnpaxmio razoobpasHbix BewwecTs (Bogopoaa
N Kncrnopoga), NPUroTOBMEHMKO PacTBOPOB C OnpeaenéHHON
MacCoBOW [ONen pacTBOPEHHOIO BellecTBa, NNnaHMpoBaTb U
NPOBOANTb XMMMUYECKME IKCMEPUMEHTbI MO pPacro3HaBaHUIO
pacTBOPOB LUENOYEN M KUCMAOT C MOMOLLbK WMHAMKATOPOB

(nakmyc, deHondTanenH, MeTUnopaHx u gpyrue)

2.7

NPOBOANTL PACYETLI MO YPaBHEHUIO XMMUYECKON peakuun

Mo Teme: «llepnogunyeckun 3akoH n Neprnognyeckas cuctema




xnmmnyeckmnx anemeHtoB [. W. Menpeneesa. CtpoeHue
aToOMOB. Xumunyeckas CBSi3b. OkucnutenbHo-

BOCCTAHOBUTEJIbHbIE peaKUunmn»

3.1

packpbiBaTb CMbIC/T OCHOBHbIX XMMWYECKUX NOHATUN: A40p0
aTtoma, SJ'IeKTpOHHbIIZ cnonM aTtoma, artomHas Op6VITaJ'Ib,
pagnyc atomMa, XMuMn4deckada CBA3b, MoJidpHaa U HenondapHas
KoBalneHTHaa CBA3b, JJIEKTpooTpuuaTesibHOCTb, WOHHaA

CBA3b, NOH, KATUOH, aHNOH, CTENeHb OKNCIEeHNA

3.2

KJ'IaCCI/IC*)I/ILI,VIDOBaTb XUMUN4eCKne arnemMeHTbl

3.3

onucblBaTb M XapakTepusdoBaTb  TabnuuHyio  dopmy
MNepuoanyeckon CUCTEMBI XUMUYECKNX 3N1EMEHTOB:
pasnuyatb MNOHATUA «rnaBHas nogrpynna (Arpynna)» u
«noboyHasa noarpynna (brpynna)», «mansie» n «bonbLine»

nepuoapl

3.4

packpbiBaTb  cwmbicn  [lepuogmyeckoro  3akoHa  [.W.
MeHpgeneeBa: 4eMOHCTpMpOBaTb NOHMMaHNE NePUOaNYECKON
3aBUCMMOCTU CBOWCTB XUMWUYECKUX INIEMEHTOB OT WX

nonoxeHu4a B lNepuoanyeckon cucteme

3.5

3.6

COOTHOCUTbL 0003Ha4yeHusi, KoTopble uMeTca B Tabnuue
«lNepmnognyeckas cuctema XuMMmmyeckux anementos [.U.
MeHngeneeBa» C 4YUCMOBLIMU XapakKTEPUCTUKAMU CTPOEHUSA
aTOMOB XUMMUYECKMX 3feMeHToB (CcocTaB W 3apsag sapa,
obliee u4MCno O9NEeKTPOHOB W pacnpedeneHve ux no
9NEKTPOHHbLIM CIOSIM)

onpepnendaTb CteneHb OKUCIeHnA OJ3JIEMEHTOB B 6I/IHaprIX

coeanHeHnAax

3.7

onpeaensaTb BUO XMMUYECKON CBSI3W (KOBANeHTHasi U MOHHas)
B HEOPraHWYECKNX COEAMHEHUSIX

9 KINACC

Kon
npoBepsieMoro
pe3ynbTaTta

MpoBepsieMbie NpegMeTHbIe pe3yribTaTbl OCBOEHUSA
OCHOBHOM Obpa3oBaTeNnbHOM NPOrpaMmMbl OCHOBHOIO
obwero obpasoBaHus

1

Mo Teme: «BewecTBO U XMMMYECKaa peakumsay»
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1.2

1.3

1.4

1.5

packpbiBaTb CMbICIT  OCHOBHbIX  XMMWYECKMX MOHATUN:
pPacTBOpP, ANEKTPONUTbI, HEANEKTPONNTLI, ANEKTPONUTUYECKaS
anccoumaumsa, peakumm WOHHOro obmeHa, kaTtanusaTop,
XMMMYECKoe paBHOBecue, obpaTumble U HeobpaTumble
peakumm, OKUCIUTENTbHOBOCCTAHOBUTESbHbIE peakumm,
oKMcnnTenb, BOCCTaHOBUTESb, OKMCIIEHNE "
BOCCTaHOBMEHNE, annoTponusa, aMmOTEPHOCTb, XMMUYecKast
CBSI3b (koBaneHTHas, NOHHa4, MeTannuyeckas),
KpucTannuyeckas pelwéTka, chnnaBbl, CKOPOCTb XUMMUYECKOMN
peakumnm

WUNNICTPUPOBaTb  B3aUMOCBSI3b  OCHOBHbIX  XMMWYECKUX
NMOHATUN U NMPUMEHSATL 3TN NMOHATUSA NPU ONUCaHUN BELLECTB U
nX NpespaLLeHni

COCTaBfiATb YpPaBHEHUS 3NEeKTPONIMTUYECKON auccoumaumm
KMCNOT, LUefioyen W cofien, MNnosfiHble W COKpaLUlEHHble
YypaBHEHNA peakuum MOHHOro obmeHa

pacKkpbiBaTb CYLIHOCTb OKUCIUTENbHO-BOCCTAHOBUTENbHbIX
peakuuit NocpeacTBOM COCTaBMeHUs aNeKTpoHHoro GanaHca

3TUX peakunn

NPOBOAUTL PACYEThI MO YPaBHEHMIO XMMUYECKON peakLmm

2.1

Mo Temam: «HemeTannbl n nx coeguHeHus» n «Metannbl u

nx coeanHeHunsa»

XapaktepusoBaTb (onucbiBaTb) obwmne wu cneundmnyeckne
XUMWYECKNE CBOMCTBA MNPOCTbIX W CHOXHbIX BELLECTB,
noaTeBepxgas onucaHue npuMepamu  MOJSIEKYNSAPHbIX U

MOHHbIX ypaBHeHI/II7I COOTBETCTBYHOLLNX XUMNYECKNX peaKLu/u7|

2.2

COCTaBNATb ypaBHEHUA peaKLl,I/IIZ, noarBepXxXaarLwmx
cywiectBoBaHue reHeTUYEeCKON CBA3N mMexay BellectBamMum

pas3rnin4vHbIX Knaccos

2.3

NporHo3npoBaTb CBOWMCTBaA BELLECTB B 3aBUCMMOCTM OT WX
CTpOEHUA, BO3MOXXHOCTU NnpoTeEKaHnA XUMUYECKNX
I'IpeBpaLIJ,eHI/II7I B pa3yinvHbIX YCINoBUAX

2.4

crnepoBaTtb npaBuiiaM NoNb30BaHMS XMMUYECKOW NOCYOAON U
nabopatopHbiM  obopygoBaHMeM, a Takke npasunam

o6pau.|,eva C BewectBaMn B COOTBETCTBN C MHCTPYKUNAMMU




MO BLIMNOMHEHNIO NaboPaTOPHBLIX XUMUYECKUX OMbITOB MO
MONy4YeHno U cobupaHnio rasoobpasHbiX BELLEeCTB (aMMuaka

N YrIeKNCnoro rasa)

2.5

3.1

NpoBOAMTbL  peakuMu, noaTBepXOallne KayeCTBEHHbIN
COCTaB pPasfuyHbIX BELLECTB: pacno3HaBaTb OMbITHbIM MyTEM
xnopua-, 6pomng, wvogua, kapboHnaT, docdaT, cunukar,
cynbdat, MAPOKCUAMOHbBI, KaTMOHbl  aMMOHWUS,  WOHbI
M3y4YeHHbIX  MeTanmnoB, MPUCYTCTBYWOLWME B  BOAHbIX
pacTBOpax HeEOPraHMYeCcKMx BELLLECTB

Mo Teme: «XvMuna 1 okpyxaroLaa cpega»

packpbiBaTb CMbICIST OCHOBHbIX XUMWYecknx noHaTur: [MOK

BelecCTBa, KOppo3nAa MeTarsioB

3.2

NPUMEHSATb OCHOBHblE onepauum MbICITUTENTbHOMN
AEeATENbHOCTU — aHanu3 N CUHTE3, cpaBHeHMe, o0b6obLieHme,
cuMcTeMatusauuio,  BbISIBMEHME  MPUYMHHO-CNEACTBEHHbIX
CBA3EM — ONA WN3YyYEeHUsi CBOWCTB BELECTB M XUMUYECKUX
peakuumn; eCTeCTBEHHOHay4Hble MeTOoAbl MNO3HaHua —
HabnogeHne, Wn3MepeHne, MoOenupoBaHWE, SKCNEPUMEHT
(peanbHbIN N MbICIIEHHbIN)




NMPOBEPAEMbIE 3JIEMEHTbI COOEPXXAHUA

8 KINACC

Kop
1

11

1.2

1.3

1.4

lMpoBepsieMbIN 3fIeMEHT cofepKaHUA
[MepBoOHa4yanbHble XUMUYECKMNE MOHATUS
MpeameT xvMmun. Pofib XMUMUKU B XMU3HU YeroBeka. XMMUSI B CUCTEME
Hayk. Tena n BewecTtBa. Pmn3snyeckme CBoMUCTBa BellecTB. ArperatHoe

COCTOAHNME BeLLEeCTB

MoHsATME O mMeTogax NMO3HaHUSA B XUMUWU. YnCTble BeLecTBa U CMECMW.

Cnocobbl pasgeneHnss cMecen

ATOMbI U Monekynbl. XMMmnyeckme anemeHTtbl. CMMBOSbI XUMUYECKMX
anemMeHToB. [pocTble M CroxHble BeliecTBa. ATOMHO-MOMEKYNsipHOe

yJyeHune

Xumndeckas (bopmyna. BaneHTHOCTb aTOMOB XMMMUYECKUX SNIEMEHTOB.
3akoH nocToAHcTBa cocTtaBa BewecTtB. OTHocuTenbHads aToMHas
mMacca. OTHocuTenbHas MOJeKyndapHad Macca. MaccoBas pons

XMMNYEeCKOro arnemMmeHTa B coeamHeHnn

15

KonnyectBo BewectBa. Monb. MonapHas wMacca. BsanmocBs3sb
KonmyecTBa, Macchl U Yncna CTPYKTYPHbIX eguHuL BewecTBa. PacyéThl

no oopmMysiam XMMNYECKUX COEeANHEHUI

1.6

1.7

dunsnyeckne N XUMMYECKME SBMNEHUs. XnMmuyeckas peakuma un eeé
npusHakn. 3akOH COXpaHeHWs Maccbl BewecTB. XUMUYecKue
ypaBHeHus. Knaccudukaunsa XMMUYECKUX peakunn (coeamHeHus,
pasnoXxeHusl, 3ameLleHns, obmeHa)

XMUYECKUA 3KCMEPUMEHT: 3HAaKOMCTBO C XUMWYECKOW MNOocydown, C
npasunammn pabotel B nabopatopym KU npuémamu obpalieHus c
nabopaTtopHbiM 000pygOBaHMEM, M3YyYEHME U OnMuUcaHue U3an4ecKnx
CBOMCTB  00pas3uoB  HeOpraHMYeckux  BeLLecTB,  HabnwgeHue
dusnyecknx (nnaeBneHve BOCKa, TagHWE NbAa, pacTupaHue caxapa B
CTYMNKe, KUMEHNE N KOHAEHCcaUnsa BOAbl) U XMMUYECKNX (TOPEHNE CBeuM,
npokanMeaHue MeaHOW NPOBOJSIOKU, B3aUMOLENCTBNE MeSNa C KUCNOTOM)
SBMEHUN, HabngeHne N onnucaHme NPU3HaKoOB NPOTEKAHNA XUMNYECKNX
peakuun (pasnoxeHuwe caxapa, B3auMOOENCTBME CEpPHOW KUCMNOTbl C




xnopugom Gapus, pasnoxeHuve rungpokcuaa meau(ll) npyu HarpeBaHun,
B3aMMogenctene xernesa c pacrtsopoMm conv meau(ll), undyyeHue
cnocoboB pasfeneHns cmecen (C NOMOLLBID MarHuTa, punbTpoBaHue,
BbiNapuBaHue, ANCTUNNALMSA, XpomaTtorpadus), npoBegeHUe OYUCTKU
noBapeHHOW conu, HabnageHne n onucaHve pesynbTaToB NPOBEAEHNS
onbiTa, WNMIOCTPUPYIOLLIErO 3aKOH COXPaHEHWst MaccChl, COo3gaHue

MoZAernen Monekyn (LapoCTePXXHEBLIX)

BaxHenwwme npeacraBuTeNi HEOPraHNYECKMUX BELLECTB

2.1

2.2

Bosgyx — cmecb rasos. CoctaB Bo3gyxa. Kucnopon — anemMeHT wm
NpocToe BeLLecTBO. HaxoxaeHne knucrnopoga B npypoae, omsmnyeckme un
Xnmumyeckne ceonctBa (peakuum ropenusi). Okcumabl. [MpumeHeHue
kncnopoga. Cnocobbl nonyyeHus kucropoga B nabopaTtopun wm
npombIwneHHocTn. KpyroBopoT kucnopoga B npupoge. O30H -

annoTpornHada MO,D,I/ICbI/IKaLI,I/IFI Kucnopoaa

TennoBon  apeKkT  XUMUYECKOW  peakuuu,  TepMOXMMUYecKue
YpaBHEHUS, 3K30- U JHOOTEPMUYECKME peakumu. TonnmMBO: Yronb U
MeTaH. 3arpsis3HeHue BO34yxa, YCureHue MapHUKOBOro adodekTa,

pa3spyLLeH1Me 030HOBOrO Crlost

2.3

2.4

2.5

Bogopon — anemeHT M npocToe BellecTBo. HaxoxaeHue Bogoponda B
npupoae, busnyeckne M XMMUYECKMe CBOWCTBA, NMPUMEHEHUE, CrocoObl

nonyyeHus. Kucnotsl 1 conu
MonspHbI 06BbEM ra3oB. Pac4éTtbl N0 XMMUYECKUM YpaBHEHUAM

dunsnyeckne ceonctBa Boabl. Boga kak pactBopuTenb. PacTtBopbl.
HacblLweHHbIe N HEHACbILWEHHbIE pacTBOpPbl. PacTBOpMMOCTL BeLWEeCTB B
Boge. MaccoBas gonsi BewectBa B pacteope. XMMUYECKNE CBOMUCTBA
Boabl. OcHoBaHuA. Ponb pacTBOpOB B NMpUpoAe U B XXU3HU 4enoBeka.
KpyroBopoT Boabl B npupoae. 3arpsisHeHne npupoaHblix Bog. OxpaHa m
OYMCTKa NPUPOAHbIX BOA

2.6

Knaccudmkauyus HeopraHn4yecKux COE€NHEHUN. Okeunabl.
Knaccudumkauma okcmaoB: coneobpasytowme (OCHOBHbIE, KUCMOTHbIE,
amdoTepHble) n  Heconeobpasywwme. HoMeHknatypa OKCUOOB.
dusnyeckne n xMmmnyeckme CBOMCTBa oKkCMaoB. NonyyeHne okcnaos

2.7

OcHoBaHus. Knaccudukaums OCHOBaHUIN: WEMNOYN U HEpacTBOPUMbIE
OCHOBaHuWA. HomMeHknaTtypa OCHoBaHUW. Pusmyeckme U XMMUYECKUEe

cBoncTBa OCHoBaHUN. Nony4yeHne ocHOBaHUN




2.8

Kucnotbl. Knaccudgukaums kncnot. HomeHknatypa Kucnot. dunsnveckmne
U Xumumyeckue ceBonctBa kucnot. Paag aktmBHoctn metannoB H.H.

BekeTtoBa. Nony4eHue kncnot

2.9

2.10

2.11

Conu. HomeHknatypa conen. ®dusnyeckne uM XUMUYECKME CBOKMCTBA
conewn. [Nony4eHne conewn

"eHeTMyeckas cBs3b Mexay Knaccamm HeopraHM4eCckmnx coeINHEHUM

XMMNYECKNIA SKCMEPUMEHT: KadeCTBEHHOE onpenefieHne copepaHus
Kacrnopoga B BO3gyxe, nornyvyeHue, cobupaHue, pacnosHaBaHue U
n3ydyeHne CBOMCTB Kucropoaa, HabnoaeHne B3aMmogencTBus BeLLECTB
C KUCIOPOAOM M YCMOBUS BO3HUKHOBEHUS U MpPeKpalleHUs ropeHuns
(noxapa), o3HakomneHne c obpasuamMmm OKCMAOB U OnucaHue ux
CBOWNCTB, NoflydeHne, cobmpaHue, pacno3HaBaHMe U U3yYeHne CBOWNCTB
Bogopoaa (ropeHue), B3anmogenctene sogopoga ¢ okcugom megu(ll)
(BO3MOXHO Mcrnonb3oBaHMe  BuageomaTepuanos), HabngeHve
obpa3uyoB BewectB konuyectBoM 1 Momnb,  uMccregoBaHue
0COBeHHOCTEN pacTBOPEHUS BELLECTB C PasfMyHON pacTBOPUMOCTLIO,
NPUroToBfIEHME pPacTBOPOB C OMNpefenéHHONn MaccoBOM  [[OMewn
pacTBOPEHHOrO BellecTBa, B3auMMOAEWCTBME BOAbl C MeTannamu
(HaTpmnem n kanbumem) (BO3MOXHO UCMOMb30BaHME BugeoMmaTtepuasnos),
onpegerneHne pacTtBOPOB KUCMOT U LWeioYen C MOMOLLbIO MHANKATOPOB,
uccnepgosaHne 006pasUOB  HEOPraHUM4YecKMx BELWEeCTB  pasfnYHbIX
KnaccoB, HabniogeHne U3MeHeHUs OKpacku MHOAMKATOPOB B pacTBOpax
KNCAOT M LWenoyen, mnsydeHne B3avmopenctsmsa okcuga megu(ll) c
pacTBOPOM CEPHOW KUCMNOTbl, KUCMOT C MeTannamu, peakuumn
HenTpanusauumn, nonyvYeHme HepacTBOPUMbIX OCHOBaHWW, BbITECHEHME
OQHOrO  MeTanna  gpyrmm  u3  pacTtBopa  COMW,  pelleHue
3KCnepuMeHTarnbHbIX 3agad no Teme  «BaxHenwwme  knaccol

HEOpraHN4YecKnux coeanHeHnm»
Meprnoanyecknm 3akoH n lNepunognyeckaa cuctema XMMnNYeCKUxX

anemenToB [J.1. MeHaeneeBa. CTpoeHne atomMoB. XMMU4eckas CBA3b.
OKncnNUTENbHO-BOCCTAHOBUTESbHbLIE peakLumn

3.1

lMepBble NONbITKM Krnaccudukaumm XMMMUYECKNX anemeHToB. NMoHsaTne o
rpynnax CXOAHbIX 3NeMEHTOB (LeNoyvHble W  LWenoYHO3eMESbHbIE
MeTansbl, ranoreHbl, UHEPTHbIE rasbl). DNEMEHTbI, KOTOpble 00pasyloT
amoTepHble OKcuabl U rMApPOKCHAabI




3.2

Mepmnognyecknnn  3akoH. [lepuogmyeckaa cucteMa  XMMUYECKUX
3r1eMeHTOB a.un. MeHnpeneesa. KopoTkonepuoaHas "
AnNHHonepunogHaa dopmbl  epuognyeckon CUCTEMbI  XMMUYECKUX
anemenToB [.U. MeHgeneesa. Nepnoapbl 1 rpynnbl. DU3NHECKUN CMbICIT
NopsiAKOBOro HoOMepa, HOMepoB Nepuoaa U rpynnbl AreMeHTa

3.3

CtpoeHne atomoB. CocTaB aToOMHbIX Aaep. WM3oTonbl. ONeKTPOHbI.
CTpoeHue 3nekTpOHHbIX 0bonovek atoMoB nepBbiX 20 XUMUYECKUX
3NemMeHToB Mepuoanyeckon CUCTEMBbI 0.n. MeHpeneesa.
XapakTepuctmka XMMUYECKOro afieMeHTa Mo €ero mosioKeHM B
Mepuogunyeckon cucteme .. MeHpeneesa

3.4

3aKOHOMEPHOCTN N3MEHEHMS paguyca aTOMOB XMMUYECKNX 3NIEMEHTOB,
MeTanIMyecknx N HemeTanIn4eckux CBOMCTB MO rpynnam u nepunogam.
3HaveHne [lepuognyeckoro 3akoHa U [lepnoguyeckon CUCTEMBI
XUMUYECKUX 3NEeMEHTOB [And pasBuTUS Haykum u  npaktukn. [O.U.

MeHpeneeB — Y4€HbIN U rpaXKaaHuH

3.5

3.6

Xumunyeckas cBsdb. KoBaneHTHasi (nonsipHas M HenonsipHasi) CBs3b.
OneKTpooTPMLATENBbHOCTb XMMUYECKUX 3rIeMEHTOB. MloHHas cBsi3b
CteneHb okucnennsi. OKUCNUMTENbHOBOCCTAHOBUTENbHbIE — peaKumu.

npOLl,eCCbI OKUcineHund n BOCCTAHOBJIEHUA. Okncnutenu n
BOCCTAHOBUTEIN

3.7

9 KINACC

Kopn

XUMUYecKnii 9KCNEepUMEHT: U3ydeHne obpasuoB BelLlecTB MeTansnoB U
HemeTansnoB, B3auMogewncTBMe T[MApOKCMAA UMHKaA C pacTBopamu
KMCMOT U LLenoYen, NpoBeAeHNe OMNbITOB, UINIOCTPUPYIOLWMX NPUMepbI
OKUCNNTENbHO-BOCCTAHOBUTENbHBLIX — peakuuin  (ropeHue,  peakuun
pasnoXeHusi, CoeaNHEHUs)

MpoBepsieMbIN 3anieMeHT coaepXaHus

BeluecTBo n xummnyeckasn peakuusi. [oBTopeHue

11

MNepunognyecknn  3akoH. [lepuogunyeckaas cuctemMa  XMMUYECKUX
anemeHnToB [.N. MeHgeneeBa. CtpoeHve aTtoMOB. 3aKOHOMEPHOCTU B
N3MEHEHNN CBOWCTB XMMMUYECKUX INIEMEHTOB MEpPBbIX TPEX NEPUOAOB,
Kanusa, Kanbuma M UX COEOUHEHWW B COOTBETCTBUM C MOSIOXEHUEM
anemMeHToB B [lepunognyeckon cucteMme n CTPOEHNEM UX aTOMOB




1.2

CTtpoeHuve BelLecTBa: BUAbI XMMUYECKON CBA3U. TUNbI KpUCTaNIMYeckux
PEeLETOoK, 3aBUCMMOCTb CBOWCTB BeLleCcTBa OT TuMNa KpUcTansimyeckomn
PEeLETKM N Bnaa XxmMmmyeckon csasu. Knaccudukauma n HomeHknatypa
HeopraHM4yeckMx BellecTB (MexayHapooHas W TpuBManbHas).
XvMU4eckne CBOMCTBA BELLECTB, OTHOCSLLUMXCA K pasfMyHbIM Knaccam
HeopraHM4Yeckux COeAUHEHUN, TreHeTudeckas CBS3b HeOpraHW4ecKux

BELLLeCTB

1.3

1.4

Knaccudumkaumsa XMMmyeckmx peakuuin no pasnnyHbiM npusHakam (no
4nucny M CoCTaBy Y4acTBYHLIMX B peakuuMu BeLLeCTB, MO TenyoBOMYy
apPeKTY, NO NUBMEHEHUIO CTEMNEHEN OKUCINEHUSA XUMUYECKNX 3IEMEHTOB,
no obpatMmoctM, MO  yvacTuM  KaTanusaTopa). JK30- U
9HOOTEPMUYECKNE peaKunn, TePMOXUMUYECKNe ypaBHeEHUS. MoHsaTHe o

CKOPOCTU XM Nyeckom peakunn

MoHaTMEe 06 obpaTuMbIX M HeobpaTUMbIX XUMUYECKUX peakumsix.
MOHATME O TOMOreHHbIX W TEeTEepPoreHHbIX peakumax. [loHaTne o
XUMUYECKOM  paBHoBecuU. PakTopbl, BAUAKOWME HA CKOPOCTb

XUMUYECKON peakunn n nosfioXdkeHne XmMmMmn4eCcKkoro paBHoBecusd
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1.6

1.7

OKMCNUTENBHO-BOCCTAHOBUTESNbHbIE  pPEeaKUMW, SNEKTPOHHbIN BanaHc
OKMCNUTENBbHO-BOCCTAHOBUTESNbHOW peakuun. CocTaBrieHne ypaBHEHUN
OKUCNUTENbHO-BOCCTAHOBUTESNbHBLIX ~ peakuun C  UCMOfb30BaHUEM

MeToada 3J1eKTPOHHOIo OanaHca

Teopus  3MNEKTPONUTUYECKOM  guccoumaumn.  INEKTponuTbl U
HeanekTponuTbl. KaTuoHbl, aHNMoHbl. MexaHn3m guccounaunmn BewecTs
C pasnuMyHbIMM Buaamum xummdeckon cessn. CTeneHb Auccouumaumu.
CunbHble n cnabbie anekTponutbl. Peakunn noHHoro obmeHa. Ycnosus
NpOTEKAHNA peakuMh WOHHOro OOMeHa, MOfHble U COKpaWEHHbIE
NOHHbIE YypaBHeHUSA peakumn. CBONCTBA KUCMOT, OCHOBaHUM N CONen B
cBeTe npeacTaBneHMn 00  SNEeKTPONMTMYECKOW  Anccoumnauumu.
KauyecTBeHHble peakumn Ha MOHBbI. [oHATME O rMaponn3e conemn

XvMmunyeckumi 9KCMNEPUMEHT: O3HaKOMIIeHNne c MoaensiMu
KPUCTaNNMYecknx peLéTok HeopraHMyeckux BeLlecTB — MeTanmnoB U
HemeTannoB (rpaduta M anmasa), CIOXHbiX BellecTB (xnopuaa
HaTpus); UCCcrnegoBaHNe 3aBUCMMOCTU CKOPOCTM XMMMUYECKOW peakuun
oT BO34eNCTBUA pas3fNYHbIX ¢aKTopOoB.; nccnegosaHue
3NEeKTPonNpPoOBOAHOCTU pPacTBOPOB BELLECTB, Mpouecca Auccoumaunm




2.1

2.2

2.3

KUCMoT, Leno4yen " conen (BO3MOXHO ncrnonb3oBaHne
BMAeomaTepmnanosB); NpoBeaeHNE ONbITOB, UMMIOCTPUPYHOLLNX MPU3HAKK
npoTekaHns peakumi WOHHOro obmeHa (obpasoBaHue oOcafka,
BblgeneHne rasa, obpasoBaHMe BOAbl); OMbITOB, WIAOCTPUPYHOLLNX
NpUMepbl  OKUCNUTENbHO-BOCCTAHOBUTESbHBIX — peakunin  (ropeHue,
peakumn pasnoXeHusi, COeQUHEHNS); pacrno3HaBaHNWe HeopraHMYecKnx
BELLEeCTB C MOMOLLbIO KaYeCTBEHHbIX peakuMhd Ha MWOHbI; pelleHue

SKCrNepmnmMeHTaribHbIX 3aau
HemeTtannbl n nx coeamHeHus

O6waa xapakrepuctuka ranoreHoB. OCoBEHHOCTU CTPOEeHUs aToOMOB,
XapaKkTepHble cTeneHn okucneHus. CTpoeHne u usnyeckme CBoOMCTBa
NPOCTbIX BELLECTB — rasioreHoB. XMMUYEeCKMe CBOMCTBA Ha npumMmepe
xnopa (B3aMmogenctsme C MeTannamu, HemeTannamu, Lernodyamm).
Xnoposogopog. CondHasa KucnoTa, XMMU4Yeckne CBOMCTBA, MosydeHue,
npumeHeHne. [encteBne xnopa W XI0pOBOAOPOAA Ha OpraHuam

yenoseka. BaxHenwwne Xnopumabl n X HaxoxgeHue B npupone

Obwaa xapaktepuctnka anemeHtoB VIA-rpynnbl.  OcobeHHoCTU
CTPOEHUA aTOMOB, XapaKTEPHblE CTeneHu okucneHus. CTpoeHue u
dm3ndeckme CcBOMCTBaA MPOCTbIX BELWECTB — KuACopoda W  cepbl.
AnnoTponHbole MoaudMKauum Kucropoga U cepbl.  XUMUYECKMEe
cBonctBa cepbl. CepoBogopod, CTpoeHune, pusmveckme n Xmmmyeckmne
ceorctBa. Okcuabl cepbl Kak NpeacTaBUTENM KUCIOTHbIX OKCUAOB.
CepHasa kucrnota, u3Myeckme M XMMmuyeckme cBoucTBa (obwme Kak
npeacTtaBuTensa kracca KuCNoT W cneumduyeckue). Xummyeckme
peakuuu, nexawue B OCHOBE MNPOMbILLMEHHOrO cnocoba nonyyeHus
cepHon kucnoTbl. MNMpumeHeHne. Conu cepHOM KUCMOTbI, Ka4ecTBEHHas
peakuma Ha cynbgaTt-uoH. HaxoxaeHue cepbl U €€ coeauHeHUn B
npupoae. Xumn4yeckoe 3arpsisHeHne oKpYyXatoLien cpeabl
coegvHeHusaMU cepbl (KACNOTHble OOXAMW, 3arpsi3HeHne Bo3gyxa U

BOOOEMOB), CNOCOOLI ero npeaoTBpaLLeHns

Obwaa xapaktepuctuka anemeHtoB VA-rpynnbl. OcobeHHoCTU
CTPOEHUA  aTOMOB, XapaKkTepHble CTeneHu OokKucneHus. A3orT,
pacrnpocTtpaHeHne B npupone, puamyeckme M XMMUYecKue CBOWCTBA.
KpyroBopoT asoTta B npupoge. AMMuak, ero pusndeckue n xmmmyeckue

CBOWCTBA, Nony4eHne n npumeHeHne. Conv aMMoHus1, x pusnyeckme u




XUMUYECKME CBOWCTBA, NpuMMmeHeHne. KauyecTtBeHHasa peakums Ha WOHbI
aMMOHUS. A30THasi KUCIoTa, e€ nosnyyeHre, pusnyeckme n XuMmmyeckmne
ceonctBa  (obwme Kak nNpeacTaBUTENs  Kracca  KUACMOT U
crneunduyeckune). KMcnonb3oBaHne HUTPATOB M COSMleM aMMOHUS B
KayecTBe MMUHepanbHbIX yaobpeHun. XuMnyeckoe  3arpsi3HeHue
oKpyXawLwen cpegbl coeguHeHUsIMM as3oTa  (KMCMOTHble  JOXAW,

3arpsisHeHVe Bo3ayxa, NoYBbl U BOOOEMOB)

2.4

2.5

docop, annoTponHble Moaudukauum docdopa, dusndeckne u
xumuyeckne csonctBa. Okcug ocdopa(V) n docdopHas KucnoTa,
dm3ndeckme M XMMMYeckume CBOWCTBaA, nornydeHue. lKcnonb3oBaHue

dochaToB B kayecTBe MUHeparbHbIX YA406peHui

Obwaa xapaktepuctuka anemeHtoB IVA-rpynnbl. OcobeHHoCTU
CTPOEHUA aTOMOB, XapaKkTepHble CTeneHn OKUCNEeHnsa. Yrnepoga,
annoTponHble  Moauukaumn,  pacnpocTpaHeHne B npupoae,
dumsmyeckme un xmmumyeckme ceomctBa. Apcopbums.  KpyroBopoT
yrnepoga B npupoge. Okcuabl yrnepoga, ux usnyeckme n xummyeckme
CBOWCTBA, OENCTBME HA XMBbIE OPraHM3Mbl, NONyYEHNE U NMPUMEHEHME.
JKonornyeckme npobnembl, CBA3aHHble C okcuaom yrnepoga(lVv);
rmnoTtesa rnobanbHOro NOTEMNEHUS KNMmaTa; MNapHUKOBbIA 3deEKT.
YronbHas KMcnota n eé conun, nx omsndeckme n XxMmMmmyeckne CBOMUCTBA,
nonyyeHme n npumeHeHne. KadectBeHHasn peakumsi Ha kKapOoHaT-UOHbI.
Mcnonb3oBaHue kapboHaToB B 6bITy, MeauUMHE, MPOMbILINIEHHOCTU U
CENbCKOM X035NCTBE

2.6

I‘IepBOHaqaanble noHATMss 06 OpraHn4yeckmnx BeLlectBax KakKk O
coegnHeHndax yrnepoaa (MeTaH, 39TaH, 3TWUIEeH, aueTureH, 3TaHOI,
MmumuepunH, YKCyCHad KVICJ'IOTa). Nx coctaB n xummnyeckoe CTpoeHHne.
MoHATME O 6KMONOrMYyeckn BaXHbIX BELLECTBAX: Xupax, Genkax,
yrnesogax — " UX pornun B XU3HU 4erioBeEKa. MaTepmaanoe €ONHCTBO

OpraHn4yeckmnx n HeopraHM4eckmnx coeINHEHUM

2.7

KpemMHuin, ero dusmnyeckme uM XMMUYECKUE CBOWCTBA, MNOSydeHue u
npuMeHeHue. CoeaunHeHuns KpeMHUS B npupoae. O6wwe
npeactaeneHns o6 okcuage kpemMHusa(lV) n KpemMHUeBOW  KucroTe.
Cunukatbl, UX ncnonb3oBaHue B ObITY, MeauUnHE, NMPOMBbILLIIEHHOCTMU.
BaxHenwme ctpoutenbHble MaTepuanbl: Kepamuka, CTEKNO, LIEeMEHT,

0eToH, kene3obeToH. [lpobnembl 6Ge3omacHoOro MCNofb30BaHUS




CTpouTeribHbIX MaTepumarnoB B noBceaHEBHOWN XXU3HMN

2.8

XVMUYECKNA  BKCNEPUMEHT: u3ydeHne o6pasuoB HeopraHUYecKux
BELLECTB, CBOWCTB COJIAHON KUCIOTbl; npoBefeHuUe KadeCTBEHHbIX
peakumi Ha Xrnopua-voHbl U HabnogeHne NPU3HaKoB UX NPOTEKaHus;
OMbITbl, OTpaxarowmne puandeckme n XMMmn4eckne CBOMCTBa rasioreHoB 1
MX CcoeduHEeHUNn (BO3MOXHO WCMONb3oBaHME BuaeomaTepuanos);
O3HaKomIieHne ¢ obpasuamm xnopuaos (ranoreHnaoB); 03HAaKOMITEHUE C
obpasuamn cepbl U €€ coeanHEHUAMU (BO3MOXHO WCMNONb30BaHME
BugeomatepuarnosB); HabnogeHue npouecca obyrnmBaHna caxapa nog,
OEeNCTBMEM  KOHLEHTPUPOBAHHOW  CEPHOM  KUCIOTbI;  U3yyYeHue
XUMUYECKNX CBOWCTB pas3baBreHHOW CepHOM KUCIOThbl, MpoBedeHune
Ka4eCTBEHHON peakuMuM Ha cynbdaT-uoH u HabnioaeHne npusHaka eé
NpoTeKaHns; O3HaKoMmneHne C @U3MYeCKMMM CBOMCTBaMM a30Ta,
docgopa n UX  coeguHeHun (BO3MOXHO ncnosib3oBaHne
Bugeomatepuarnos), obpasyaMmm asoTHbIX U (POCHOPHLIX yaobpeHu;
nony4yexHue, cobvpaHue, pacno3HaBaHMe N U3y4YeHne CBOMCTB aMMUaka;
npoBefeHMe Ka4eCTBEHHbIX peakuu Ha MOH aMMOHKUSA 1 hocaT-NoH U
n3yvyeHve NpU3HaKoB nx npoTeKaHus, B3aMmogencreune
KOHUEHTPUPOBAHHOM  a30THOWM  KUCMNOTbl C  Meabkd  (BO3MOXHO
ncnosnb3oBaHne BMAeoMaTepunanos); n3yvyeHve mopenen
Kpuctannuyeckmnx peweTok  anmasa, rpaguTa, dynnepeHa;
O3HaKoOMJIeHMe C npoueccoM aacopbuun pacTBOPEHHbLIX BeELLECTB
aKTMBUPOBAHHbLIM YINEM W YCTPOWCTBOM MpOTUBOrasa; nosiydyeHue,
cobvpaHue, pacnosHaBaHMe W U3yYeHMe CBOWCTB YrNEKUCIoro rasa;
NpoBefeHMEe KayeCTBEHHbIX peakuun Ha kapboHaT- U CUNMUKaT-UOHbI U
n3ydeHne MpU3HaKOB WX MPOTEKaHWUHA; O3HaKOMIMEHWe C npoayKuunen
CUNUKaATHON MPOMBILUSIEHHOCTY; peLleHne JKCnepuMeHTasbHbIX 3adadv

no teme «BaxHenLune HemeTansnbl N X COeANHEHUA»

MeTannel n ux coeguHeHna

3.1

Obwas xapakTepucTMka XUMUYECKMX IfIEMEHTOB — METannoB Ha
OCHOBaHMN WX MONOXeHus B [lepnognyeckon cucTteMe XUMUYECKUX
anemeHtoB [.. MeHpeneeBa un cTpoeHus aTtomoB. CTpoeHune
MeTannoB. MeTannuyeckas cBs3b U MeTannMyeckasl Kpucrtannmyeckas

peLéTka. QNEKTPOXMMUYECKUI PSiA HaNpPsKEHUA MeTanmnos

3.2

dusnyeckne u xumumdeckme csonctBa metanno. O6wwme cnocoObl




nony4yeHnss metannoB. [MOHATME O KOPPO3WMM MeEeTansioB, OCHOBHbIE
cnocobbl 3aWwmMTbl UX OT Kkoppo3un. Cnnasbl (CTanb, YYryH,

AtopantoMuHmii, 6poH3a) N nx NnpuMeHeHne B ObITy 1 NPOMbILLIIEHHOCTU

3.3

UlenoyHble MeTannbl: nosiokeHne B [lepuogndeckon cucteme
xumuyecknx anemeHtoB [O.W. MeHpeneeBa; cTpoeHuMe WX aTOMOB;
HaxoxgeHne B npupoge. dusnyeckme M XuUMUMYeckue CBOMCTBa (Ha
npumepe Hatpua U kanug). Okeuabl U rMOPOKCUAbI HATPUS U Kanus.

[MpuMeHeHne WenoYHbIX MeTanioB N UX COeaUHEHUI

3.4

3.5

LUlenoyHosemenbHble MeTanfibl MarHUi M KanbUWKW: MOSIOXKEHME B
Mepuoguyeckon cucteme xummudeckmx anemeHtoB .. MeHpeneesa;
CTPOEHME WUX AaTOMOB; HaxoxaeHue B npupoge. dusnyeckne u
XUMWYECKME CBOWCTBA MarHMsa W Kanbumsa. BaxHenwune coeanHeHus
Kanbuusa (okcug, rmgpokcma, conm). XKECTKOCTb BOAbl M Crnocobbl eé
yCTpaHeHusi

AnioMuHuK:  nonoxeHne B [lepnoguyeckon CcCUCTEME  XMMUYECKUX
anemenToB [1.1. MeHOeneesa; CTpoeHne atoma; HaxoXXaeHne B Npupoae.
dunsnyeckme n xummn4eckne cBOMCTBa antoMuHus. AMOTepHbIE CBOMCTBA

oKkcuaa v rmapokcuaa antoMmHUS

3.6

3.7

XKeneso: nonoxenne B [lepnogndeckor CcCUCTEME  XMMWUYECKMX
anemeHtoB [.M. MeHgeneeBa; CTpOeHMe aTomMma; HaxoxgeHue B
npupoge. dusmyeckme M Xmmudeckne CcBOWCTBa xenesa. Okcugbl,
rmgpokenabl 1 conu xenesa(ll) n xenesa(lll), nx cocras, csoncTea u
nony4eHve

XNUMUYECKUA IKCMEPUMEHT: O3HaKOMIEeHWe ¢ obpasuamu MeTannoB U
CcrnnaBoB, WX (U3NYECKMMU CBOWCTBaMU; U3y4YeHUEe pe3ynbTaToB
KOppOo3un MeTansnoB (BO3MOXHO WCMOSb30BaHWE BugeomaTepuanos),
0COBEHHOCTEN B3aMMOOEWCTBMS OKCuAa Kanbuusi M HaTpust C BOLOW
(BOBMOXHO  MCMNOSMb30BaHWE  BUAgeomaTepuarioB);  MccregoBaHue
CBOMCTB >XECTKOW BOAbl; Mpouecca ropeHus eresa B Kucnopope
(BO3MOXHO MCNOMb30BaHME BugeoMaTepmaroB); NPU3HaKoB NPOTEKaHMUS
Ka4eCTBEHHbIX peaKkuMi Ha MOHbI (MarHus, Kanbums, antoMUHNS, LUMHKA,
xenesa(ll) n xeneasa(lll), megu(ll); HabnogeHne n onncaHme NPoLLECCcoB
OKpallMBaHUSA NMaMeHNn MOHaAMU HaTPUSA, Kanua U Kanbumnsa (BO3MOXHO
ncnonb3oBaHMe BugeomaTtepuarnoB); UccredoBaHMe  amM@OTEepPHbIX
CBOMCTB rnapokcuga anioMUHUA W TMApoKCMAa LUMHKA; pelueHue




4.1

aKCrnepuMeHTanbHbIX 3agad no Teme «BaxHenwwme meTtannbl U UX
coeuHEHUs»

XvMua 1 okpyxarowas cpega

HoBble wMaTtepuanbl M TexHosnormn. BewectBa n wmartepuanbl B
NnoBCEOHEBHOM XW3HM 4erioBeka. Xumna U 3goposbe. besonacHoe

ncrosnb3oBaHne BewecTB N XUMUYECKNX peaKLl,I/II7I B 6bITy. I'IepBaﬂ

NMOMOLLb NMPU XUMNYECKNX OXKOlrax N OTpaBJIEHNAX

4.2

OcCHOBbI  9KONOMMYECKON rpamMoOTHOCTU. XUMWUYECKOE 3arpsaA3HeHune
okpyxatowen cpegbl MNAK. Ponb xumnn B pelleHnn 3KONOrmyeckux
npo6bnem. MpnpoaHble UCTOYHWMKU YrNeBoaopPOAOB (Yyrofib, NPUPOLHLIN
ras, HeMTb), NpPoAYyKTbl WX nepepaboTkn, KX ponb B ObITY W“

NPOMBbILLUNIEHHOCTU

4.3

XUMU4ecknii aKCnepuMeHT: nsydeHme obpasuoB MaTepuanoB (CTEKMO,

Cnnaebl MeTasnsoB, NONMMeEpPHbIE MaTepurarnbl)




NMPOBEPAEMbIE HA OI'S NO XUMUN TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOW OBEPA30BATEJIbHOMN MPOrPAMMbI OCHOBHOIO
OBLLUEIr0 ObPA3OBAHUA

Kopn

npoBepseMoro
TpeboBaHusA

MpoBepsieMble TpeboBaHUsA K NpeaMeTHbIM pe3ynbTaTtam
6a30BOro ypoBHsi OCBOE€HUS OCHOBHOW 0Gpa3oBaTefibHOM
nporpamMmmbl OCHOBHOIoO obLero oopasoBaHmMsa Ha OCHOBe
eroc

1

Mpencraenexue:

11

1.2

1.3

O MO3HaBaeMOCTW  SIBNMEHWA  npupodbl, MNOHMMaHue
00BHEKTMBHOM 3HAYMMOCTU OCHOB XMMMWMYECKOM HayKu Kak
obnactn COBpEMEHHOIO eCTECTBO3HAHUS, KOMMOHEHTA obLen
KynbTypbl W NPaKTUYECKON OeATenbHOCTU 4YenoBeka B
YCINOBUSX COBPEMEHHOro 00LlecTBa; MNOHUMaHWe MecTa
XMW Cpeaun APYrnx eCTECTBEHHbIX HayK

o Hay4HbIX mMeToaax NOo3HaHUA, B TOM yucne
SKCNepnMeHTallbHbIX n TEOPETUHECKNX mMeToaax
nccenenosaHnda BewectB U U3YyHEeHUA XUMUYHECKUX peaKLl,I/IIZ;
YMEeHMe WunCnornib3oBatb Moaenn Aand obbAcHeHns CTpOeHun4d
aTOMOB U MOJ1EeKyn

0 cepax npodecCnoHanbHON AeATEeNbHOCTU, CBA3AHHbLIX C
XMMUEN N COBPEMEHHbIMU TEXHOSOMMSIMW, OCHOBAHHLIMWU Ha
AOCTWKEHUAX  XUMUYECKOM HayKu, 4yTO no3BONuUT
obyvarowmmeca paccmaTpuBaTb XUMUIKO Kak cdepy CBOen
Oyaywen npodeccnoHanbHOM AEATENbHOCTM U caenaTb
OCO3HaHHbIN BbIGOP XMMUN Kak NPOdUIbHOrO npegmMmeTa npu

nepexoae Ha ypoBeHb cpegHero obuiero obpasoBaHus

2.1

BnageHne cucteMon XUMMWYECKUX 3HAHUMKA WU YMEHUe

NPUMEHATb CUCTEMY XUMNYECKUX 3HaHWN, KOTOpad BKIo4aerT:

Ba)XXHENLLUME XUMUYECKME TMOHATUSA: XUMWUYECKUIN SNEMEHT,
aToM, MOrnekyna, BeLecTBO, NMPOCTOE U CIOXHOE BELLECTBO,
OQHOpPOAHAst W HeogHopodHasi CMeCb, OTHOCUTESbHbIE
aTOMHasi U MOMeEKynsipHad Macchl, KONMMYEeCTBO BELLECTBA,
MOfb, MONApHas mMacca, MONSPHbIN 00BLEM, OKCMA, KUCNOTa,
OCHOBaHuWe, corb (CpeaHsisl), XMMUYecKas peakuus, peakuuu

COEOVHEHNS, peakUun pasnoXeHus, peakumm 3aMeLleHus,




peakumm obmeHa, TennoBorM I3PPEKT peakumn, 9K30- U
9HOOTEPMUYECKME  peaKkuuu, pacTBop, MaccoBasi [ons
XMMUYECKOrO 3rfieMeHTa B COeJuHEeHUM, MaccoBas [ons wu
NPOLEHTHasi KOHLUEHTpauus BellecTBa B pacTBope, S4po
aToMa, 3NEeKTPOHHbIV Cror atoma, aToMHas opbuTanb, paguyc
aToMa, BarneHTHOCTb, CTENeHb OKUCINEHUS, XMMMYeckas CBs3b,
3NEKTPOOTPULATENBHOCTb, nonsipHas n HernonspHas
KOBaneHTHas CBA3b, MOHHas CBA3b, MeTannuyeckasi CBs3b,
KpucTannmyeckas peLéTka (aTomHasg, NOHHas,
MeTannuyeckas, MONEKynsapHas), WOH, KaTWOH, aHWOH,
SNeKTpPoONnUT n HEe3NeKTponuT, aneKTponuTnyeckas
anccoumauma, peakumMm WOHHOrO ObMmeHa, OKUCIUTESbHO-
BOCCTAHOBUTENbHbIE peakunn, OKUCIIUTENb U BOCCTAHOBUTENb,
OKUCNEHWEe W BOCCTAHOBMEHWE, ONEKTPOnn3, XUMUYeckKoe
paBHOBecue, obpaTnmble U HeobpaTMMble peakumn, CKOPOCTb
XMMUYEeCKOM  peakumn,  katanmsatop, [10K, kopposus

mMeTansnos, CrnaBbl

2.2

OCHOBOMOarawLlne 3aKkoHbl XUMUMK: 3aKOH COXPaHEeHUs
Maccbl, nepuoguyecknn 3akoH [.. MengeneeBa, 3akoH

NMOCTOAHCTBA COCTaBa, 3akoH ABoragpo

2.3

TEOPUN XMMUU. aTOMHO-MOJEKYNsipHas Teopusi, Teopus
3MeKTPONUTUYECKON anccoumaumnm
Bnanenue OCHOBaMWu XMIMUYECKOW rPaMOTHOCTH,

BKIHOYaOLLIEN:

3.1

YMEHMEe NpaBuUIlbHO WMCMNOMb30BaTb WM3yYeHHble BeELLEeCcTBa W
mMaTepuanbl (B TOM 4uCrie MUHeparnbHble YyaobpeHus,
MeTannbl M Cchnaebl, NPOAYKTbl NepepaboTkn NPUPOOHbLIX
NCTOYHMKOB YrneBogoponoB (yrnd, NpMpOAHOro rasa, HedpTn)
B ObITy, CENnbCKOM X03AMCTBE, Ha NPOM3BOACTBE U NOHUMaHWe
3HadyeHuss kupos, 6enkoB, yrneeBodoOB A OpraHuama
YyenoBeka; yMeHMe MpPOrHo3npoBaTb BIUSIHNE BELLECTB U

XMMUYECKMX MNPOLECCOB Ha oOpraHuM3M 4erioBeka W
OKpY>KaloLLyo NPUPOAHYI0 cpeay

3.2

yMEeHMEe WHTerpupoBaTb XMMMUYECKME 3HaHUS CO 3HAHUSIMM
APYrnX y4eBHbIX NpeaMeToB




3.3

Hann4yne onbiTa pa6OTbI C pas3finyHbiMn  UCTOYHMKaAMU
I/IH(*)OpMaLI,l/Il/I no XmMMmmn (Hay‘-IHaﬂ M Hay4YHO-nonyndpHada

nuTepartypa, CrioBapu, CNpaBOYHMKN, MHTEPHET-PECYPChI)

3.4

yMeHne 0ObEKTUBHO OLiEHMBATbL MHOpMaLMIO O BeLLEeCTBaXx,
NX MpeBpalleHUsIX U NPakTUYECKOM MPUMEHEHUM U YMeEHMe
ncrnomnb3oBaTb €€ Ans pelleHus y4yebHO-Mo3HaBaTeNbHbIX
3agad

Brnagexve OoCHoBamu MOHATUNHOIO annaparta "
CYMBOJIMYECKOIO fA3blka XMMWM ONA COCTaBneHus dopmyn
HeopraHM4yeckux BeLeCTB, YPaBHEHUN XMMUYECKUX peakuuin,
ocHoBaMu XUMUNYECKOM HOMEHKaTypbl (IUPAC n
TpUBNAnNbLHOM)

YMeHne o0ObACHATbL CBA3b MOSIOXKEHWA  3neMeHTa B
[Mepuognyeckon CUCTEME C YUCIIOBbIMU XapaKTepucTukamm
CTPOEHUA aTOMOB XUMWYECKUX 3MeMeHTOB (CocTaB U 3apsj
agpa, obuwee 4MCNO  3MEKTPOHOB),  pacnpegenieHnem
9NEKTPOHOB MO 3HEPreTUYEeCKUM YPOBHAM aTOMOB MNEepBbIX

TPEX NepuoaoB, Kanus 1 Kanbums

MpeactaBneHne 0O nepuoauvyeckon 3aBMCUMOCTU CBOWCTB
XUMUNYECKNX 31EMEHTOB (paguyc aTtoma,
ANEeKTPOOTPMLATESNIbHOCTL), MPOCTbLIX N CIOXHbIX BELECTB OT
NnonoXeHnsa anemeHToB B lNepunogmyeckon cucteme (B manbix
nepuogax v rnaBHbIX NOArpynnax) n aNeKTPOHHOIro CTPOEHUS

atomMa

YMeHue krnaccupumumnpoBatsb:

7.1

XUMUYECKNE SJTEMEHTDI

7.2

HeopraHn4eckme BellecTtBa

7.3

XMMU4eckmne peakumnm

8.1

YMeHune onpenenats:

BarieHTHOCTb U CTeneHb OKUCIIEHUS XUMUYECKUX 3MIEMEHTOB,
3apan MoHa

8.2

BN XMMWUYECKOW CBA3N U TUN KpI/ICTaJ'IJ'Il/I‘-IeCKOVI CTPYKTYpbI B

coeaMHeHNnAX

8.3

XapakTep cpeabl B BOAHbIX pacTBOpax BellecTB (KACNOT,




OCHOBaHWN)

8.4 OoKMCnnTernb U BOCCTAaHOBUTESb

9 YMeHne xapaktepusoBaTb (PU3MYECKMEe U  XUMUYECKUEe
CBOMCTBA:
NpoCTbiX BellecTB (KAcropon, O30H, Bogopon, rpadwr,

9.1 anmas, KpeMHuu, asoT, pocop, cepa, Xnop, HaTpPUn, Kanuu,
MarHum, Kanbuun, antoMUHUI, Xerneso)
CNOXHbIX BeWecTB, B TOM 4uUcCrne WX BOAHbIX PacTBOPOB
(Boga, ammuak, XxnopoBOoAOpOa, CepoBOOOPOL, OKCUMAbl U
rmgpokenabl metannos |-lIA rpynn, anmomuHusa, megu (11),

9.2 uunHka, xenesa (Il n lll), okengpl yrnepoga (Il n 1V), kpeMHus
(IV), asota u dpocdopa (lll n V), cepsl (IV n VI), cepHucras,
CepHasi, asoTuctad, asoTHas, d¢ocdopHada, yrosnbHas,
KpeMHMeBas KMCroTa U Ux Conm)
NPOrHo3npoBaTb W XapakTepusoBaTb CBOWCTBA BELLECTB B
3aBMCUMOCTM OT MUX COCTaBa W CTPOEHUHA, NPUMEHEHME

9.3 BELWECTB B 3aBUCUMMOCTU OT WX CBOWCTB, BO3MOXHOCTb
NPOTEKAHUS  XMMUYECKUX MpPEBPALLEHUMN B  pasfnyHbIX
YCIIOBUSAX
YMeHue cocTaBnATb MONEKYNSApPHble U WUOHHbIE YypaBHEHUS

10 peakuumn, B TOM 4Ynucne:

10.1 peakuum MOHHOro obmeHa

10.2 OKUCNUTENBbHO-BOCCTAHOBUTESTbHBIX Peakuni

103 NNAOCTPUPYIOLNX XMMUYECKME CBOMCTBA U3YYEHHbIX KaccoB

' (rpynn) HeopraHMYeCKnX BeLLEeCTB

10.4 noaTBePXAatoLNX reHETUYECKYH B3aMMOCBA3b MEXOY HUMU

11 YMeHue BblumcnATb (NPOBOANUTL pacyéThl):
OTHOCUTENbHYID  MOJSIEKYNSAPHYD M MOJSISIPHYO  Macchl

111 BELleCcTB, MacCCOBYH [ONK0 XUMUYECKOro 9drnemMeHTa B
coeguHeHun

11.2 MacCOBYIO [0S0 BeLleCcTBa B pacTBope,

11.3 KONMYeCcTBO BeLecTBa 1 ero maccy, o6bLem rasoB

114 NO  ypaBHEHUSM  XMMWYECKUX peakunmn W  HaxoauTb

KONMYEeCTBO BeLlecTBa, OOBLEM M MacCy peareHToB Wnu




NPOAYKTOB peakuunmn

12

BnageHue (3HaHWe OCHOB):

12.1

12.2

OCHOBHbIMM MeToJaMy Hay4YHOro no3HaHus (HabntoaeHwue,
N3MepeHne, SKCMEPUMEHT, MOAENUPOBAHME) NpU U3yYEHUU
BELLECTB U XMMUYECKUX SIBMIEHUN; yMeHne ccopmynupoBaTb
npo6nemy 1 NPeanoXxuTb NyTM eé peLLeHns

GesonacHom paboTbl C  XMMUYECKMMM  BeELLECTBaMW,

XUMUYECKOW nocyaon n nabopatopHbiM 06opyaoBaHNEM

12.3

13

npasunamm ©GesonacHoro obpalleHns C  BellecTBamMm,
MCNonb3yemMbiMM B MNOBCEOHEBHOW  XXWU3HM, NpaBunamm
noBeaeHnst B LENsAX cOepexeHus 340pOoBbs M OKpyXKatoLLen
npupodHoOW  cpefdbl; NOHWMMaHWMe Bpeda  (OMacHOCTW)
BO34ENCTBUS Ha XMNBbl€ OpPraHn3Mbl onpeaenéHHbIX BELECTB,
CnocobOB YMEHbLUEHNA W NpefoTBpalleHnsl UX BPEAHOro
BO34enCcTBuSA

Hanunune NnpakKTn4eCcKnx HaBbIKOB nnaHmMpoBaHuA n

ocyuiecTBIieHnd crneayrwmnx XMuMn4eCcknx aKCnepmMmMmeHTOB:

13.1

13.2

13.3

n3yyeHne u” onucaHne U3NYECKNX CBOWUCTB BELLECTB;
O3HaKoMneHne ¢ PU3NYECKUMN U XUMUYECKUMN ABNEHUSMU;
onbIThlI, UNACTPUpPYOLLNE NPU3HaKK nNpoTeKkaHus
XUMUYECKUX peaKLnm

n3yvyeHune cnocobos pasaeneHunda cmecen

nonyyvyeHne Kucrnopoda n undyyveHume ero CBOWCTB; nonyyeHune
BoOopoda U nsy4veHume ero CBOWCTB; noJsiydeHune yrrnekmcrnoro
rasa " wu3dyyvyeHme ero CBOWCTB; nonyyvyeHne amMmMmnaka Wu

N3y4yeHune ero CBOMCTB

13.4

NPUroTOBIIEHNE PACTBOPOB C OMNpPedenéHHON  MaccoBOW

Aoren pacTBOPEHHOrO BellecTBa

135

NPUMEHEHNe UWHAOMKATOPOB (Nakmyca, MeTuropaHxa U
deHondTanenHa) ana onpefeneHna xapakrepa cpenbl B
pacTBOpax KUCNOT 1 LWerioYen

13.6

nccnegoBaHne M OnMcaHme CBOWCTB HeOopraHnM4eckmnx BeLlecTB
pa3nn4yHbIX KraccoB; W3y4YeHune B3aUMOOENCTBUA KUCIIOT C
MeTannamu, OoKCnagamm MeTannos, pacTBOpUMbIMUA n




13.7

HEepacTBOPUMbIMW ~ OCHOBaHWSIMKW,  COMsIMM;  MOMyYeHne
HepacTBOPUMbIX OCHOBaHWIA; BbITECHEHME OAHOrO MeTanna
APYrMM K3 pacTBopa COMW; MWccrefoBaHMe amdoTepHbIX

CBOWCTB rmgpokcnaoB afifoMNMHUA U LLMHKa

peLleHne aKcnepumeHTanbHbiX 3aaa4y no temam: « OCHOBHble
Krnaccbl HEOPraHMYecknx coeauHeHnny; «ANeKkTponuTuyeckas
anccoumauma»; «BaxHenwme HemeTannbl U UX COEAUHEHURAY;

«BaxHenLlre meTansnbl U UX COeAUHEHUAN

13.8

XUMUYECKNE IKCMEPUMEHTbI, WNMCTPUPYIOLLNE MPU3HAKK
NPOTEKaHUS peakumi WOHHOro OOMeHa; KayeCTBEHHbIE
peakuMm Ha MNpPUCYTCTBYKOLME B BOAHbIX pPacTBOpax MOHbI:
xnopua-, 6pomua-, noana-, cynbdaTt-, gocdar-, kKapboHart-,
CUNUKaT-aHWOHbI,  MMOPOKCUA-UOHbI, KaTUOHbl  aMMOHWS,
MarHusi, Kanbuusi, antoMuUHUS, Xenesa (2+) u xenesa (3+),
mMeamn (2+), uMHKa

14

YmMmeHue:

14.1

14.2

npeacTaBnATb  pe3ynbTaTbl  3KCrepuMeHTa B dopme
BbIBOZIOB, [40Ka3aTenbCTB, rpadvkoB U Tabnuu n BbISBNSATb
aMMMprYecKkne 3akOHOMEPHOCTU

yCTaHaBnuBaTb CBSI3M MeXay peanbHo HabnogaembiMu
XMMUYECKUMW SIBNIEHUSIMU U NpoLeccamu, NPOUCXOASALLMMU B
MaKpo- U MUKPOMUPE, OOBSACHSATb MPUYMHBI MHOroobpasus

BELLLEeCTB




NEPEYEHb 3JIEMEHTOB COOEPXXAHUA, MPOBEPAEMbIX HA OCHOBHOM
roOCYAAPCTBEHHOM 3K3AMEHE MO XUMUN

Kon

MpoBepsieMbI anemMeHT coaepXXaHus

1

I'IepBOHaqaanble XUMU4eCKne nNoHATnNA

11

YuncTble BelecTBa n cmecn. Cnocobbl pasgeneHnsi cMecen

1.2

1.3

1.4

1.5

1.6

ATOMbBI 1 MOIneKyIbl. Xumnyeckme anemMeHTbl. CMMBOMbI XMMUYECKUX

3JIEMEHTOB. npOCTbIe N CNoXHble BelleCTBa.

Xumnyeckass  popmyna. BaneHTHOCTb  aTOMOB  XMMMUYECKUX

anemeHToB. CTeneHb OKNUCNEeHUst

3aKkoH nocTosiHcTBa cocTaBa BewlecTB. OTHocuTenbHasi aToMHasi
macca. OTHocuTenbHass MonekynsipHas Macca. MaccoBas [pons

XMMN4EeCKOro anemMmeHTa B coeanHeHnn

KonnyectBo BewectBa. Monb. MonsipHast macca. MonsipHbin 00 bEM
rasoB. BsammocBaA3b konmMyecTBa, MaccCbl UM 4ucCna CTPYKTYPHbIX
eanHWL, BellecTBa

dusnyeckne N XMMmMYeckne saBreHnsd. XumMumyeckas peakums um eé
npusHakn. 3aKOH COXpaHeHMs MacCbl BewecTtB. XuMuyeckue
ypaBHEHUSA

Mepunogmyecknn 3akoH un [lepuogudeckas cucteMa XUMUYECKUX

anemenToB [J.1. MeHpeneeBa. CTpoeHne aTomMoB

2.1

2.2

2.3

Mepunogmyecknn  3akoH. [lepuognyeckasa cuctemMa XMMUYECKUX
anemeHtoB .M. MeHpgeneeBa. [lepuoabl un rpynnbl. Pusmyeckum

CMbICJ1 NOpPAAKOBOro HoMepa, HoOMepoB nepunoga u rpynnbl 3reMeHTa

CtpoeHue aTomoB. CocTaB aTOMHbIX siaep. M3oTonbl. ONEKTPOHBbI.
CTpoeHue 3neKTPOHHbIX 060oYek aToMoB NepBbix 20 XUMUYECKUX

anemeHToB lNepunoguyeckon cuctemol .. MeHgeneesa

3aKOHOMEPHOCTU B WU3MEHEHUN CBOWUCTB XMMWYECKUX 3FEMEHTOB
nepBblXx TPEX NepuoaoB, Kanud, Kanbuus (paguyca aToMOB,
ANEKTPOOTPULATESNIbHOCTU, MeTamnfn4yecknx u HemeTannmyeckmnx
CBOMCTB) W WX COEAMHEHUWA B COOTBETCTBMM C MOSIOXEHNEM

anemMeHToB B [lepuognyeckon cucteme n CTPOEHNEM UX aTOMOB

CtpoeHue BellecTBa

3.1

Xumunyeckas cBsidb. KoBaneHTHasi (nonsipHas U HenonsipHasl) CBsA3b.




3.2

4.1

4.2

4.3

4.4

aﬂeKTDOOTpVILI,aTeJ'IbHOCTb XUMUYECKMX 3nemMeHToB. loHHaa cBA3b.
MeTannuyeckas cBa3b

Tuvnbl Kpuctarnin4eckmnx peLIJéTOK (aTOMHaFI, MOHHa4,
MeTaJ'IJ'IVI‘-IeCKaFl), 3aBMCUMOCTb CBOWCTB Bewectsa OT Tuna
Kpl/ICTaJ'IJ'IVI‘-IeCKOIZ peLIJéTKI/I N BUOA XMMUYECKOW CBA3N

BaxHenwwne npeacraBuTeNM HeopraHMYecknx BellecTs. HemeTtannebl
M nx coegmHenunsa. Metannbl 1 X coeguHeHns

Knaccudpumkaumss M HOMeEHKNatypa HeopraHM4Yeckux COeOUHEHUN:
okcmaoB (coneobpasyome: OCHOBHbIE, KUCNOTHbIE, aM(OTEPHbIE) U
Heconeobpasylwne; OCHOBaHUA  (LLENOYM W HepacTBOPUMbIE
OCHOBaHu4); KucnoT (Kucrnopogcogepxawime un 6GeCKUCropoaHble,
O[JHOOCHOBHbIE N MHOTOOCHOBHbIE); corien (CpeHUX U KUCHbIX)

dunsnyeckme U XMMUYECKME  CBOMCTBA  MNPOCTbIX  BELLECTB-
HeMeTanmnoB: BOAOPOAA, XJlopa, Kucnopoga, cepbl, azorta, gocdopa,
yrnepoga, KpemMHus

dunsnyeckne n XxMMmyeckne CBOMCTBA MPOCTbIX BELLECTB-METasnoB:
NNTURA, HaTpUA, Kanud, MarHust M Kanbuud, anioMUHWUA, Xeneasa.
ONEKTPOXMMUNYECKUI pAL, HANPSXKEHNI MeTannoB

dunsnyeckne u XUMUYECKME CBOUCTBA BOOOPOOHbIX coeanHeHun

HeMeTarnnoB: XNopoBOAOPOAa, CEpOBOAOPOAA, aMMMUaKka

4.5

4.6

dunsnyeckne M xXMMmnYeckne CBOWCTBA OKCMOOB HEMETAnsoB: Cepbl
(Iv, VI), asota(ll, IV, V), docdopa(lll, V), yrnepoga(ll, V),
kpemHuA(lV). MonyyeHrne okcnaoB HeMeTannos

Xumnyeckne cBoncTBa okcuaoB: MetannoB IA-IIIA rpynn, uuMHKa,

meau(ll) n xenesa(ll, 1l1). NMonyyeHne okcMaoB MeTansnos

4.7

XuMunyeckme CBOMCTBA OCHOBAHUN M aM{OTEPHbIX MMOPOKCMAOB (Ha
npuMepe rMapokCMaoB aniMWHKUA, Xenesa, UuHKa). [lonyyeHue

OCHOBaHWN N aMPOTEPHbIX MTMAPOKCUA0B

4.8

Obwme  xmmmyeckme  CBOMCTBA  KUCAOT:  XJSIOPOBOOOPOOHOW,
CepoBOAOPOAHON, CEPHUCTOW, CEPHOM, as3oTHOU, oCcdOpHON,
KpeMHUEeBOM, YroNbHOWN. Ocobble XUMUYeckme CcBOMCTBA
KOHLIEHTPUPOBAHHOW CEPHOW U a30THOWM KUCIOT. NonydeHne kncnot

4.9

Ob6Lwwme xmmunyeckme CBOMCTBa cpeaHux conen. MNMonyyeHne conen

4.10

MonyyeHve, cobupaHue, pacrnosHaBaHMe BOAOPOAA, KUCMOPOAa,




ammuaka, yrriekucrnoro rasa B nabopartopum

411

412

MMony4yeHne ammmnaka, CEpHON U a30THOM KACAOT B NPOMBbILLITEHHOCTW.
O6wue cnocobbl Nony4eHns MeTansos

"eHeTuyeckas cBs3b mMeXxay Knaccamm HeopraHn4eckmx coeaguHeHun

XnmMmmnyeckume peakumm

5.1

5.2

5.3

5.4

Knaccugumkaumna XxmuMnyecknx peakumn no pasnmyHbIM npusHakam: no
YMCMy N COCTaBy Y4YacCTBYHOLMX B peakuun BellecTB, Mo TensoBoOMy
aPdeKTy, NO U3IMEHEHUO CTEMNEHEeNW OKUCIIEHUA XUMUYECKUX
3fIEMEHTOB

TennoBon aPeKT XUMUYECKOW peakuuu, TepMOXMMUYeckue
ypaBHEHUSA. OK30- N IHOOTEPMUYECKNE peakumnn. TepMoxmmmnyeckme
ypaBHeHUSA

OKUCNNTENbHOBOCCTAaHOBUTENBbHbIE peakumu. Okucnutenu "
BoccTaHoBuTenu. [lpoueccbl  OKUCNEHUS U BOCCTAHOBMEHUS.
ONEeKTPOHHbIN BanaHc OKMCNUTENbHOBOCCTAHOBUTENBHOW peakuunm

Teopua anekTponutuyeckon auccoumaumn. KaTMOHbI, aHMOHbI.
ONEeKTPONNTbl U HEANEKTPONUTLI. CunbHble U cnabble aNeKTPONUTLI.

CreneHb guccouyuaumnmn

5.5

6.1

Peakumm noHHoro obmeHa. YcnoBusi NpoTEKaHuUsl peakunin MOHHOro
oOMeHa, NosHble N COKpaLLEHHbIE MOHHbIE YPaBHEHNSA peakuun

Xnmusa n okpyxatouias cpena

Bewectsa ©n wmaTepuanbl B MNOBCEAHEBHOM >XMU3HW 4YerloBeka.
BesonacHoe ucnonb3oBaHWE BELLECTB U XUMUYECKUX peakuuin B
nabopatopun n GbITy. [lepBas NOMOLb NPU XUMUYECKUX OXOrax u

OTpaBreHnsx

6.2

XuMunyeckoe 3arpsisHeHue oKpyxarowen cpefbl (KUCMOTHble OOXAMW,
3arpsis3HeHMe nouBbl, BO3dyxa W BOAOEMOB), Crnocobbl ero
npegoTepalenns MNMpegenbHas gonNycTUMasa KOHUEHTpauus BeLlecTB
(MNAK). Ponb xnmumn B pelueHnn akorormdecknx npobnem. YcuneHue

napHMKOBOro adcpekTa, paspyLLeHMe 030HOBOTO CIOS

6.3

[MpumeHeHne cepbl, as3oTa, gocdopa, yrnepoaa, KpPeMHUs U UX
coegvHeHu B ObITy, MeauuMHe, MNPOMbILWSEHHOCTU WU  CESIbCKOM
xo3anctee. [lpyMeHeHve MeTanfnoB W CnnaBoB (CTanb, YyryH,
AropantoMmHmi, 6poH3a) B 6bITy 1 NPOMBILLFIEHHOCTU NX COEANHEHWU.




6.4

6.5

7.1
7.2
7.3

MoHATME O KOpPPO3WUM MeTannoB, OCHOBHbIE CMOCOObLI 3alWuTbl UX OT
Koppo3uu

MpupoaHble WCTOYHMKW YrNeBOAOPOAOB (Yronb, MNPUPOAHBIA ras,
HedTb), NPOAYKTbI MX NepepaboTkn (6eH3MH), nx posnib B BbITy ”

NMPOMBbILLJTIEHHOCTHU

MepBoHayanbHble MOHATUS OO OpraHMYEcKMX BELLECTBaX Kak o
coeguHeHusix yrnepoda (MeTaH, 3TaH, 3TWMEH, aueTureH, 3TaHon,
IMULUEPWH, YKCycHast kucnota). [oHsTMEe O OMONornMyeckn BaXKHbIX

BELLEeCTBax: Xupax, 6enkax, yrnesogax — u UX ponu B XXU3HW YenoBeka
PacuéTbl:

no cbopmynam XMMmMYeCcKnux coeanHeHum

Maccbl (MaccoBom) 4ONM pacTBOPEHHOIO BeLLecTBa B pacTBope

Nno XMMN4eCKUM YpaBHEHUAM




