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PABOYAA NPOrPAMMA

YYEBHOIO NPEOAMETA «XUMUSA. BA30OBbIA YPOBEHb»

ans obyyvarowmxca 8 — 9 knaccos



NOACHUTEJIbHAA 3AMNMUCKA

MporpamMmma Mo XMMUM Ha YPOBHE OCHOBHOro obLiero obpasoBaHnsa cocTaBreHa
Ha ocHoBe TpeboBaHMM K pesynbTataM OCBOEHUS OCHOBHOM OOpasoBaTenbHOM
nporpaMmmbl OCHOBHOro obuiero obpasoBaHud, npeactaeneHHblx B ®FOC OO0, a
Takke Ha ocHoBe pedepanbHon paboden nporpamMmbl BOCMAUTAHUA W C YYETOM
KOHUenuMuM npenogaBaHus y4dyebHoro npeameTa «XvMmusa» B 0OpasoBaTenbHbIX
opraHunsauyuax Poccunckon degepaumn.

Mporpamma no xumumn [aét npencrtaBneHne o uensix, obwen crpaternm
oby4eHnsa, BocnuTaHns M passBuTus oby4varowmxcs cpeacreamu y4ebHoro npegmera,
yCcTaHaBnMBaeT obsa3aTtenbHoe npegMeTHoe  coaepXaHue, npegycmaTtpuBaeT
pacrnpejeneHMe ero no Knaccam W CTPYKTYpupoBaHWe Mo pasgenam u Temam
nporpaMmmbl N0 XMMUW, onpeaenseT KONMYeCTBEHHbIE N KAYeCTBEHHbIE XapaKTepUCTUKM
cofepXaHusi, pekoMeHOyeMyl nocneaoBaTenlbHOCTb W3YYEeHUs XUMUU C  YY4ETOM
MEeXNpeaMeTHbIX W BHYTPUNPEOMETHbIX CBSI3EW, JOMMKM  y4eBGHOro npouecca,
BO3pacTHbIX 0CODEHHOCTEN oby4arolmxcsd, onpegenser BO3MOXHOCTU npeameTta ans
peanu3auun TpeboBaHUM K pe3ynbTaTaM OCBOEHMS OCHOBHOM 0OOpasoBaTenbHOMm
nporpaMmmbl Ha YpPOBHE OCHOBHOro obuiero obpasoBaHusi, a Takke TpeboBaHWn K
pesynbTatam OOy4YeHWss XMMUM Ha YPOBHE LEeNnen U3ydeHus npeamMeTa U OCHOBHbIX
BMOOB y4ebHO-NO3HaBaTeIbHON OeAaTenbHOCTN 0byyaroLweroca no ocBOEHM y4ebHoro
coaepXaHus.

3HaHMe XUMUKU  CRAYXXUT OCHOBOWM Ans  OPMMPOBAHUSA  MUPOBO33PEHUSA
oby4atoLlerocs, ero npeactaBneHnn 0 MaTepuanbHOM €AUHCTBE MUpa, BaXKHYK Porib
urparoT bopmupyemMble XMMMEN NpeacTaBeHns O B3anmonpeBpaLeHmsix aHeprun 1 o6
9BOMOLMN BELECTB B NpUpoAe, O NyTAX pelleHus rnobanbHbix npobnemMm ycTon4mBoro
pa3BUTUA 4YerioBevecTBa — CbIPbEBOW, 3HEPreTUYEecKOW, MULLEBON N 3KONOrMYEeCcKOm
B6esonacHocTu, Npobnem 3apaBoOOXPaHEHNS.

N3yueHne xmmmn:

crnocobCcTByeT peanu3auun BO3MOXHOCTEN ANS CamMopa3BuTUs U (hopMUPOBaHUSA
KynbTypbl IMYHOCTU, €€ 0bLen N yHKUMOHANbLHOW rPaMOTHOCTMU;

BHOCUT BKMag B (OPMUPOBAHUE MbILMEHNA W TBOPYECKMX CNOCOBHOCTEN
oby4valolmnxcs,  HaBblkKOB  MX  CaMOCTOSTENbHOW  y4yebHOM  OeATernbHOCTW,
9KCNEepPUMEHTanbHbIX W UCCNeaoBaTeNbCKUX  YMEHWW, HeobXOAMMbIX Kak B
NoOBCeOHEBHOW XU3HU, TaK U B NPOJECCUOHANbHOM AeATENbHOCTY;

3HaKOMUT CO CneunmduKon HayyHOro MbIWSIEHMS, 3aKnagblBaeT OCHOBbI
LEeNOoCTHOro B3rnsga Ha €OWHCTBO NPUPOoAbl U YenoBeka, SBMSETCA OTBETCTBEHHbLIM
aTanomMm B oOpMMPOBAHNN ECTECTBEHHO-HAYYHON rPAMOTHOCTM O0YYarOLLNXCS;

cnocobcTByeT hOPMUPOBAHMIO LLIEHHOCTHOrO OTHOLUEHNS K €CTECTBEHHO-HAYYHbIM
3HaHWAM, K Npupoae, K YernoBeKy, BHOCUT CBOW BKMag B 3Kosfiormyeckoe obpasoBaHue
oby4atoLmxcs.

[aHHble HanpaBneHna B o00y4dyeHMn xumum obecneumBaroTca cneumdukon
cogepXaHus yuebHoro npegmMmeTa, KOTopbIv SBNSIETCA Nnegarormyeckn agantupoBaHHbIM
oTpaxeHnem 6a30BOMN HAYKN XMMUM HA ONPeaEeNEHHOM aTane eé pa3BuTuS.

Kypc xumMmn Ha ypoBHE OCHOBHOro obuiero obpasoBaHWA OpPUEHTMPOBAH Ha
OCBOEHME O0OyYyalLMMNUC CUCTEMbl NEepBOHAYasnbHbIX MOHATUA  XUMWMK, OCHOB



HEopraHM4Yeckom XMMUU U HEKOTOPbIX OTAENbHbIX 3HAYUMbIX MOHATUA OpraHU4ecKom
XUMUN.

CTpykTypa cogepxaHua nporpammbl MO XMMWUW cOpMMpOBaHa Ha OCHOBE
CUCTEMHOro noaxogda K eé usydeHuto. CopepkaHuve cKnagblBaeTcs U3 CUCTEMb
NMOHATUA O XUMUYECKOM 3fieMeHTe U BeLllecTBE U CUCTEMbl MOHATUAN O XUMUYECKOW
peakumn. O6e 9TM  CUCTEMbl  CTPYKTYPHO  OpPraHm3oBaHbl MO  MPUHLMNY
nocrieqoBaTernibHOro pasBUTUA 3HaHUA Ha OCHOBE TEeOpeTUYecKUX MpeacTaBreHnn
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYNAPHOrO YY4eHUs Kak OCHOBbI BCEro eCTeCTBO3HaHWS;

— lNepuogunyeckoro 3akoHa [1. 1. MeHgeneeBa Kak OCHOBHOIO 3akOHa XMMUu;

— YY4eHUA O CTPOEHNN aToOMa N XUMUYECKOWN CBA3M;

— NpeacTaBneHnin 06 anekTPoNMTUYECKOM Anccoumaumm BeWwecTB B pacTBOpPax.

TeopeTnyeckme 3HaHUs paccMaTpuBalTCs Ha OCHOBE AMMUPUYECKU MONYyYEeHHbIX
M OCMbICIIEHHbIX (DaKTOB, pasBMBAOTCA MOcCMedoBaTeNbHO OT OOHOro YPOBHA K
APYromy, BbINOMHAS (PYHKUMN OBBACHEHMS N NPOrHO3NMPOBAHUS CBOWCTB, CTPOEHUS U
BO3MOXHOCTEMN MPaKTUYECKOro NpMMeHeHUs 1 NonyyYeHnsa ndyvyaemblx BeLecTB.

OcBoeHne nporpaMmmbl N0 XMMUK CNOCcOBCTBYET (hOpMUPOBaHUIO NpeacTaBreHns
O XMMWYECKOW COCTaBnfaWEN Hay4yHOM KapTUHbl MUpa B JlOTMKE €€ CUCTEMHOW
npupoabl, LEHHOCTHOrO OTHOLUEHUSA K HAy4YHOMY 3HaHUIO U MeTogaM NMOo3HaHUSA B HayKe.
N3y4yeHne xvumumn nponcxoguT C NpuBnedYeHnemM 3HaHUn N3 paHee N3ydYeHHbIX Y4eOHbIX
npegMeToB: « Okpyxatowmnn mmp», «brnonorna. 5—7 knaccel» 1 «dnsmnka. 7 knaccy.

Mpn M3ydeHUn xumum npomcxoamt popMUpoBaHNE 3HAHUN OCHOB XMMUYECKOW
Haykm Kak obnactu COBPEMEHHOro eCTeCTBO3HaHUS, MNPaKTUYECKOW AesATeNbHOCTU
yerioBeka W Kak OAHOro M3 KOMMOHEHTOB MWPOBOW KynbTypbl. 3agada ydebHoro
npegMmeTa COCTOUT B (POPMUPOBAHUN CUCTEMbI XMMUYECKUX 3HAHUN — BaXXKHEWMLLNX
¢aKToOB, MOHATMWA, 3aKOHOB W TEOPETUYECKUX MOSIOXKEHUN, OOCTYMNHbIX 0606LWeHnn
MUWPOBO33PEHYECKOr0 XapakTepa, A3blka Hayku, B NPUOBLLEHUN K Hay4HbIM MeTodam
NMO3HAHUA NPU U3YyYeHUU BeLLeCTB U XMMUYECKUX peakuun, B opMmMpoBaHUN W
pa3BUTUN MNO3HABATESNbHLIX YMEHUAN N UX MPUMEHEHUN B y4ebHO-No3HaBaTeNbHOW U
yyebHOo-nccnenoBaTenbCkOM  OEATENbHOCTM,  OCBOEHWW  npasBun  HGes3onacHoro
obpalyeHus ¢ BelecTtBaMn B NOBCEAHEBHOW XU3HW.

Mpn M3ydeHUM XuUMMM Ha YpPOBHE OCHOBHOro obuiero obpasoBaHWA BaxHOe
3HayeHue npuobpenu Takme Lenu, Kak:

— (opmupoBaHMe UHTENNEKTyanbHO pPas3BUTOM  JIMMHOCTM, T[OTOBOWM K
camoobpa3oBaHUIO, COTPYOAHWYECTBY, CaMOCTOSTENIbHOMY MPUHATUIO  pPELUEeHUN,
CnocobHOM aganTUPoBaTbCS K BLICTPO MEHSAKOLMMCS YCIOBUSIM KU3HMU;

— HanpasfeHHOCTb 0By4YeHns Ha cuctemaTudeckoe npmobLueHne obyyaroLmxcs K
CaMOCTOATENbHON MNO3HaBaTeNbHOMW [OEATeNIbHOCTU, Hay4HbIM MeTodaM MOo3HaHuS,
POPMUPYIOLLIMM MOTUBALINIO 1 Pa3BUTME CMOCOBHOCTEN K XUMUMK;

— obecneyeHne ycrnoBunh, CNOCOBCTBYOLWMX nNpuobpeTeHnto obyyarowmmmncs
onbiTa pa3HoobpasHoOM AeATENbHOCTU, NO3HAHUS U CaMOMNO3HAHUS, KITHOYEBbLIX HABbIKOB
(KNoYEBBIX KOMMETEHLMI), UMEIOLLMX YHMBEPCAlTbHOE 3HAaYeHMe Ang pasnuyHbiX BUAOB
AEeATENbHOCTMY;

— dopmMmupoBaHue  obwen  PYHKUMOHANbLHOM UM eCTeCTBEHHO-Hay4HOW
rPaMOTHOCTU, B TOM YUCME YMEHUN OOBACHATbL U OLEHMBATb SABMEHUS OKPYXXatoLLero



MUpa, UCNOMb3ys 3HAHWUS U OMbIT, NOSTYYEHHbIE NPU U3YYEHUN XUMUWN, NMPUMEHATb UX
npv peleHnn npobnem B NOBCEOHEBHOMW XU3HU U TPYAOBOW AEATENbHOCTY;

— (bopMupoBaHMe Yy 0ByYaloLIMXCH TYMaHUCTUYECKUX OTHOLLUEHUW, MOHUMaHWUS
LEHHOCTN XUMWUYECKMX 3HaHWA [Ns BblpabOTKM 3SKOMormyeckn uenecoobpasHoro
noBeAeHus B ObITY 1 TPyQOBOW AeATENBHOCTU B LENSAX COXPaHEHUS CBOEro 340POBbS U
OKpy>XatoLlen NpupoaHoun cpeapl;

— pasBuTME MOTMBaUUM K OBOyYeHuto, CnocoBHOCTENM K CaMOKOHTPOM WU
CaMOBOCMUTaHMIO Ha OCHOBE YCBOEHMsI 0bLLeYenoBe4Yecknx LIEHHOCTEN, FOTOBHOCTM K
0CO3HaHHOMY BbIBOpPY NPOdUNA U HanpaBAeHHOCTM AanbHenwero obyyeHus.

OO6Lee 4ncno 4YacoB, OTBEOEHHbIX AN U3YYEHUS XUMUU Ha YPOBHE OCHOBHOIO
obwero obpasoBaHus, coctaesnsetr 136 4vacoB: B 8 knacce — 68 yacoB (2 yaca B
Hefent), B 9 knacce — 68 Yacos (2 Yaca B HeZento).



COAEPXAHUE OBYYEHUA

8 KIACC

lNMepBOHa4YanbHble XMMUYECKUE NMOHATUSA

MpeomeT xvmun. Posib XMMuK B XU3HU YeroBeka. XuMusi B cucTemMe Hayk. Tena u
BellecTBa. dusnyeckne CBOMCTBA BeLeCTB. ArperatHoe coCTosiHue BelecTB. NoHATne
0 MeTodax MNo3HaHWsa B Xumuun. Yuctble BewectBa M cMmecu. Cnocobbl pasgeneHus
cMmecen.

ATOMbI U MOneKyrbl. XuMmudeckue anemMeHTbl. CUMBOSbI XMMUYECKUX 3N1EMEHTOB.
MpocTble 1 CnoxHble BelecTBa. ATOMHO-MOSIEKYNSIPHOE YYeHue.

Xumunyeckass opmyna. BaneHTHOCTb aTOMOB XMMUYECKUX 3NEMEHTOB. 3aKOH
NocCTosiHCTBa cocTaBa BellecTB. OTHocuTenbHas aToMHasa macca. OTHocuTenbHas
MonekynsipHasi Mmacca. MaccoBas [onsa XMMUYeCKOro anemMeHTa B CoeMHEHUN.

KonuyectBo BewectBa. Monb. MondpHass macca. BsanmocBsaAsb konuyecTsa,
MaccCbl U YyMcna CTPYKTYPHbIX eAunHWL BewecTBa. PacyéTbl No popmynam XMMmMyYeckux
COEUNHEHUN.

dusnyeckmne n xmmmyeckme aBrneHna. Xummyeckasa peakums n eé npusHaku. 3akoH
COXpaHeHUs Maccbl BeLLecTB. XnuMudeckne ypasHeHus. Knaccudumkaums XMMUYeCcKnx
peakuumn (CoeanHeHus1, pasnoXeHus, 3aMmeLLeHns, obmeHa).

Xumu4deckul 3KcrnepumMeHm:

3HaKOMCTBO C XMMMUYECKOW nocynoun, npasunamm pabotbl B nabopatopum wu
npuémammn obpauwieHns ¢ nabopaTopHbiM 000pyAOBaHMEM, U3YyYEHWE U ONUcaHue
dm13nyecknx CBOMCTB 0OpasLOB HeEOpraHNMYECKUX BewecTB, HabnwogeHne usandecknx
(nnaBneHne BoOCKa, TasiHMe nbAa, pacTupaHue caxapa B CTYMNKe, KAMeHWe W
KOHOeHcauus BoAbl) W XMMUYECKUX (FOpeHue CcBeyu, npokanuBaHue MeaHom
NPOBOJIOKN, B3aMMOOENCTBME MeNna C KUCNOTOWN) sIBMEHWN, HabniogeHne u onvcaHue
NPU3HaKOB MPOTEKaHUS XMMWYECKUX peakuun (pasnoxeHue caxapa, B3auMoOencTBue
CepHon KucnoTbl C xnopuaom 6Gapus, pasnoxeHuve rugpokenga megu (ll) npwm
HarpeBaHUW, B3auMoAencTBMe xenesa c pactBopom conv megu (Il), mnsyyeHue
crnocoboB pasgeneHns cMecen: ¢ NOMOLLbI MarHuTa, (ounbTpoBaHue, BbiNapuBaHue,
ANCTUNNALMSA, XpoMaTorpadus, NpoBeAeHNe OYUCTKM NOBApPEHHOW Conn, HabnogeHue
N onncaHue pes3ynbTaToB NPOBEAEHUS OrbiTa, UIMMIOCTPUPYIOLLEro 3aKOH COXpPaHEeHUs
Maccsbl, co3gaHne mogenen Monekysn (LapoCcTepXHEBbIX).

BaxHeWwme npeacTaBMTEeNN HEOPraHU4YeCKUX BellecTs

Bo3gyx — cmecb rasos. CoctaB Bosgyxa. Kucrnopog — anemeHT u npocTtoe
BeLLeCTBO. HaxoxaeHne kucrnopoga B npupoae, usmyeckme n XMMm4eckne CBOMCTBA
(peakumn  ropeHus). Okcuabl. [MpumeHeHne kucrnopoga. Cnocolbl  nonydeHus
Kucnopoga B nabopatopum 1 npombilneHHOCTU. KpyroBopoT kucrnopoda B npupoge.
O30H — annoTponHasa mogmdukauusa Kkucnopoaa.

TennoBon apdPeKT XMMNUYECKON peakunn, TEPMOXUMUYECKNE YPaBHEHUS, 3K30- U
9HOOTEPMUYECKME peakumn. TonnuBo: Yyronb W MeTaH. 3arpsasHeHne BO34yXxa,
ycuneHme napHMKOBOro adpgpekTa, paspyLLueHne 030HOBOrO Crlos.

Booopon — anemeHT 1 npocTtoe BelecTBo. HaxoxgeHue Bogopoda B npupoae,
dum3myeckme M XMMUYeckme CBONCTBA, NPUMEHEHUe, cnocobbl nonyyeHns. Kucnotol u
conu.

MonsipHbIi 06BEM rasoB. PacyéTbl N0 XMMUYECKUM YPaBHEHUSIM.



dusnyeckne ceonctea Boabl. Boga kak pactBoputernbs. PactBopbl. HacbIWweHHble
N HeHacblWeHHble pacTBopbl. PacTtBopumocTb BellectB B Boae. MaccoBasa pons
BELLleCTBa B pacTBope. Xnumumyeckme cBonctBa Boabl. OcHoBaHus. Ponb pacTBOpoB B
npupoae 1 B XM3HN Yeroseka. KpyroBopoT BoAbl B npupoae. 3arpssHeHue npupoaHbIxX
Bog. OxpaHa 1 o4ncTka NpUpoaHbLIX BOA.

Knaccudmkauma HeopraHmyeckux coeguHeHun. Okemabl.  Knaccudumkaums
OKCWUOOB: coneobpasyome (OCHOBHbIE, KNCNOTHbIE, amoTepHbIe) n
Heconeobpasyowme. HomeHknatypa okcuaoB. Puamyeckne M XmmMmyeckue CBOMCTBA
okcmnpos. MNonyyeHne okcnaos.

OcHoBaHus. Knaccudgukaumsi OCHOBaHWM: WENOYN N HEPACTBOPUMbIE OCHOBAHUSI.
HomeHknatypa ocHoBaHuin. DPuUsnyeckne u XUMUYECKME CBOWCTBA OCHOBAHWUN.
MonyyeHne ocHoBaHUNA.

Kucnotbl. Knaccudpukauma kucnot. HomeHknatypa KucrnoT. dusmndeckune w
XUMUYecKne cBoncTBa Kucnot. Pag aktuBHocTn metannos H. H. BekeTtoBa. Nonyyenue
KMCHOT.

Conun. HomeHknatypa conen. ®dusmyeckme U XUMUYECKME CBOWCTBA CONEWN.
MonyyeHue conen.

"eHeTU4YecKasn CBA3b MEXAY Knaccamu HEOpPraHN4YeCKNX CoOeauHEHNN.

Xumu4eckul 3KcnepumMeHm:

Ka4yeCTBEHHOe onpefernieHne Ccoaep)XaHus Kucropoga B BO3fgyxe, nosiyvyeHue,
cobupaHue, pacno3HaBaHMe W W3y4eHMe CBOWCTB Kucnopoda, HabnwgeHue
B3aMMOAENCTBUSA BELLECTB C KMCIOPOAOM M YCNOBUSA BO3HMKHOBEHUSA U MPEKpaLLEeHUs
ropeHust (noxkapa), o3HakomneHume c obpasuamum OKCUMOOB M OMNMCaHME WX CBOWCTB,
nonyyeHve, cobupaHue, pacnosHaBaHWe W U3y4yeHMe CBOWCTB Bopopoda (ropeHue),
B3aumogencteme Bogopoda c okcugom wmegn  (Il)  (BO3MOXHO umcnosnib3oBaHue
BMgeomatepuanoB), HabnwogeHne o6pas3uoB BewecTB KonuyectBoM 1 Monb,
nccnegoBaHne 0CoBEHHOCTEN PacTBOPEHMS BELLECTB C PasfM4yHOM pacTBOPUMOCTbIO,
NPUroToBreHMe pacTBOPOB C OMNpeaenéHHOM MacCoBOW [onen pacTBOPEHHOro
BelllecTBa, B3aMMoLeNCTBME BOAbl C MeTannamu (HaTtpuem U Kanbumem) (BO3MOXHO
ncrnonb3oBaHMEe BuAaeomaTepuanoB), wuccrnegoBaHne o06pas3LoB  HEOopPraHMYecKMx
BELLECTB Pa3fM4HbIX KNaccoB, HaGMOEHME WM3MEHEHUS OKPaCKM WHOUKATOPOB B
pacTBopax KWUCMOT M LWeNnoyen, umsydeHne B3aumogencTems okcupga megu (ll) c
pacTBOPOM CEPHOM KUCIOTbl, KUCMNOT C MeTannamu, peakuuMi HenTpanmsauuu,
NnoslyYeHMe HepacTBOPMMbIX OCHOBAHWN, BbITECHEHWE OOHOrO MeTanna Apyrum ms
pacTBOpa CONW, peLLUEHNE IKCMepPMMEHTanbHbIX 3aday no teme «BaxHenwme knaccol
HeopraHN4YeckNx CoeaNHEHUN.

Mepuoauyecknn 3akoH un lNepuoanyeckaa cucTtemMa XMMUYECKUX 3NIEMEHTOB
0. U. MenpeneeBa. CtpoeHMe aTtomMoB. Xumuyeckass cBsi3b. OKMCnUTenbHO-
BOCCTaHOBUTESIbHbIE peaKkLuuun

MepBble MOMbITKU Knaccudukaumm XMMMUYeCcKUx anemeHToB. [oHATHe o rpynnax
CXOOHbIX 3MeMeHTOB (LLEeNoYHble W LWeNoYHO3eMenbHble MeTansbl, ranoreHsbl,
WHEpPTHbIE rasbl). ONeMeHTbI, KOTopble 06pa3yoT aMOoTEePHbIE OKCUAbBI U TMAPOKCUAbI.

Mepuogunyecknin 3akoH. Nepunognyeckas cuctema xummdeckmx anementos [. U.
Mengeneesa. KopoTkonepuogHasa w AnuHHonepuogHas opmbl  [Nepuoagnyveckon
cucTeMbl xummndeckux anemeHTtoB [1. . Mengeneesa. MNepuogbl u rpynnbl. PU3nyeckun
CMbIC MOPAAKOBOro HoOMepa, HOMepOoB Nepuoaa v rpynnbl dfeMeHTa.



CtpoeHue atomoB. CoctaB aToMHbIX saep. M3otonbl. AnekTpoHbl. CTpoeHue
3NEKTPOHHbLIX 0605104eK aTOMOB nepBbiX 20 XMMUYECKNX 3ANeMeHTOB [lepnognyeckon
cuctembl 1. . MeHpeneeBa. XapakTepuCTMKa XMMUYECKOro 3rieMeHTa Mo ero
nonoxeHuto B MNepnognyeckon cucteme . . Mengeneena.

3aKOHOMEPHOCTU U3MEHEeHWA paguyca aTOMOB XMMWYECKUX  JIIEMEHTOB,
MEeTanIM4eckmx n HeMeTanIM4yecknx CBOMCTB MO rpynnam 1 nepuogam.

3HauyeHne [lepuognyeckoro 3akoHa W [lepuogmyeckon CUCTEMbI XUMUYECKUX
3NEeMEHTOB 41151 pa3BuUTUS Haykn u npaktukn. [1. 1. MeHgenees — y4€HbIN U rpaXKaaHuH.

Xumunyeckass cBa3b. KoBaneHTHas (nonspHas W HenonsipHasl)  CBSA3b.
ONeKTpooTPMLATESNIbHOCTE XMMUYECKUX 3NEMEHTOB. loHHasi CBA3b.

CteneHb okucrneHusi. OKUCNUTENbHO-BOCCTAHOBUTENbHbLIE peakuuun. [Npouecchl
OKMCIEHUS U BOCCTaAHOBNEHUS. OKMCNUTENN U BOCCTAHOBUTESMN.

Xumu4deckul 3KcrnepumMeHm:

n3yyeHme oOpas3LoOB BELLECTB METarfIoB M HEMeTansnoB, B3auMoOencTeue
rmopokcmaga UuHKa C  pacTBopaMyM KUCNOT W WENoYen, npoBeaeHME OnMbITOB,
UNACTPUPYIOWKNX MPUMEPbl OKUCINTESTbHO-BOCCTAHOBUTENbHbBIX peakuumn (ropeHue,
peakuumn pasnoxeHusi, CoeauHEHNS).

MexnpedmemHsbie ces3u

Peanusauua wmexnpeaMeTHbIX CBA3erM Mpu MU3ydeHUn XxXumum B 8  Kracce
OCYLLECTBNAETCS 4Yepe3 UCMOofb30BaHME Kak OBLWMX eCTeCTBEHHO-HaYy4YHbIX MOHATUN,
Tak MU NOHATUN, ABNSAIOLLNXCA CUCTEMHBIMU ANs OTAENbHbIX NPeAMETOB €CTECTBEHHO-
Hay4YHOro uuMKna.

O6Lwmne ecTecTBEHHO-Hay4Hble MOHATUSA: HayYHbIn bakT, runoTtesa, Teopwus,
3aKOH, aHanu3, CUHTEe3, knaccudukaums, NEPUOANYHOCTb, HabNOAEHNE, SKCMNEPUMEHT,
MOoOenupoBaHne, UsMepeHne, Moaesb, siBfieHne.

dunsmka: martepusi, atoMm, IEKTPOH, MPOTOH, HENTPOH, WMOH, HYKNMA, WU3OTOMbI,
pagMOaKTMBHOCTb, MOSEKyna, 9nNekTpUdeckun 3apsg, BELWecTBO, Teno, O0O0BbEMm,
arperaTHOE€ COCTOSIHME BeLlecTBa, ras, puanyeckne BeNUYUHbI, eANHULIbI U3MEPEHUS,
KOCMoOC, nnaHeTbl, 38€3abl, ConHue.

Buonorus: dotocuHTes, abixaHne, buocdepa.

eorpadums: atmocdepa, rmgpocdepa, MUHeparnbl, FOpPHbIE NOPOAbI, MOSIe3Hble
nckonaemole, TONNBO, BOAHbLIE PECYPCHI.

9 KINACC

BelwecTBO U XuMHnyeckas peakuus

Mepuogunyecknin 3akoH. Nepunognyeckasi cuctema xummdeckmx anemeHtos [. U.
MeHpgeneea. CTpoeHne aTomMoB. 3aKOHOMEPHOCTU B U3MEHEHUN CBOMUCTB XUMMUYECKNX
3M1IEMEHTOB NEpPBbIX TPEX NEPMOAOB, Kanus, KanbLuns N Ux CoOeauHEHNN B COOTBETCTBUN
C NofIoXXeHMeM anemMeHToB B Neprnognyeckon cucteme n CTPOEHMEM UX aTOMOB.

CTpoeHue BewecTBa: BUAbl XMMUYECKOM CBA3N. TUMNbl KPUCTANMNYECKNX PELLETOK,
3aBMCMMOCTb CBOWCTB BewWecTBa OT Tuna KpUcTanindeckonm pewweéTtkn u Buaa
XUMWNYECKOWN CBS3MN.

Knaccudumkauma v HOMeEHKnaTypa HeopraHu4yeckux BewecTB. XUMuUYeckue
CBOMCTBA BELWECTB, OTHOCAWMXCA K pPasfuyHbIM Kraccam HeopraHu4eckux
COedMHEHUI, FeHeTnYecKkasi CBA3b HEOPraHN4YeCKMX BELLECTB.

Knaccudumkaumsa XuMmYecknx peakuum no pasnuyHbiM Npu3Hakam (Mo Yucny wm
COCTaBy Y4acCTBYIOLIUX B peakuuun BeLLEeCTB, MO TenrnoBoMy 3(PdeKTy, N0 U3MEHEHUIO



CTENeHen OKUCMEHUS XUMUYECKUX IfIeMEHTOB, MO 0OpaTUMOCTWU, MO Y4acTuio
KaTtanusartopa). JK30- U IHOOTEPMUYECKNE peaKLmn, TEPMOXUMUYECKNE YPaBHEHMS.

MoHATME O cKopoCTM XumMudeckon peakumn. [loHaTMe 06 obpaTumbix U
HeobpaTUMbIX XUMUYECKUX peakumax. [lOHSATME O TOMOreHHbIX W reTeporeHHbIX
peakuusax. lNoHATMe o katanuse. [loHATME O XMMMUYECKOM paBHoBecun. PakTopbl,
BNUSIOLLME HA CKOPOCTb XMMUYECKON peakumnn 1 NOMoXeHne XMMMUYeCKoro paBHOBECUS.

OkucnnTensHO-BOCCTaHOBUTENbHbIE peakumu, SNEKTPOHHbIN BanaHc
OKUCNUTENbHO-BOCCTAHOBUTESTbHOW peakunn. CocTaBeHne ypaBHEHUI OKUCIIUTESNbHO-
BOCCTAHOBUTESbHbIX peakuuin ¢ MCNONb30BaHMEM METoAa SNEKTPOHHOro GanaHca.

Teopus anekTponNnUTUYECKOM Auccoumaunmn. ONEKTPONUTbl U HE3NEKTPOSUTbI.
KaTnoHbl, aHuoHbl. MexaHnsm guccoumauum BeLecTB C pPasfMyHbIMK - Buaamu
Xummyeckom ceasn. CteneHb gnccoumaumm. CunbHble 1 cnabble 3NeKkTponuTbI.

Peakumn noHHOro obmeHa. YcnoBusi nNpoTekaHUsi peakumin MOHHOro obmeHa,
MOJSIHbIE U COKPALLEHHbIE NOHHbIE YpaBHEHNA peakumini. CBOMCTBA KUCNOT, OCHOBaHUMI U
conen B cBeTe npeacTaBneHun ob anekTponuTudeckon guccoumaunn. KayectBeHHble
peakuum Ha UoHbI. [ToHATME O rmaponnse conewn.

Xumu4deckul 3KcrnepumMeHm:

O3HaKOMJSIEHMe C MOAEeNAMU KPUCTalIMYECKNX PELUETOK HeopraHUYecKnx
BELEeCTB — MeTannoB M HemeTannoB (rpacduta v anmasa), CrOXHblX BeLLecTB
(xnopuaa HaTpus), uccrnegoBaHue 3aBUCUMOCTU CKOPOCTUM XUMMUYECKOW peakuuu oOT
BO3JENCTBUS pasfiMyHbIX (PakToOpoB, UCCnefoBaHME 3MeKTPONPOBOAHOCTM pacTBOPOB
BellecTB, npouecca guccounauun KUCroT, LWenoyen un conen  (BO3MOXHO
ncnonb3oBaHMe BWOEO MaTepuanoB), NPOBeAEHVWE OnbITOB, WUIMOCTPUPYHOLLNX
NPU3HaKM NPOTEeKaHUsl peakunn MOHHOro obmeHa (obpasoBaHue ocajka, BbloeneHue
rasza, obpasoBaHue BOAbl), OMNbITOB, WIIMOCTPUPYIOLWMX MAPUMEPBLI OKUCINTENbHO-
BOCCTAHOBUTENbHbLIX peakunin (ropeHue, peakunm pasrnoXeHusi, CoefuHEeHUs),
pacno3HaBaHMe HeOpraHMYeckux BeLLeCTB C MOMOLLbI0 KayYeCTBEHHbIX peakuun Ha
NOHBbI, peLleHne aKCnepuMeHTasnbHbIX 3agau.

HemeTannbl u nx coeanHeHuUsA

O6waa xapaktepuctuka ranoreHoB. OCOBEHHOCTM  CTPOEHUs  aTOMOB,
XapakTepHble cTeneHn okucneHus. CTpoeHue u usnyeckme CBOWCTBA NPOCTbIX
BELLLECTB — ranoreHoB. XMMU4ecKkne CBOMCTBA Ha npumepe xnopa (B3anmMoaencrame c
MeTannamu, HemeTtannamu, wenodamu). Xnoposogopod. ConsHas — KucnoTa,
XUMWYECKNEe CBOKMCTBA, NosfydyeHue, NpuMeHeHue. [lencteue xmnopa v xropoBogopona
Ha opraHu3M 4venoseka. BaxHenLwume xropuabl 1 X HaxoxaeHne B npupoae.

Obwaa xapaktepuctuka anemeHtoB VIA-rpynnbl. OCOBEHHOCTM CTPOEHUs
aTOMOB, XapakTepHble cTeneHn okucrneHus. CTtpoeHve un u3nyeckne CBOWCTBA
NPOCTbIX BELLECTB — KuCropoda M cepbl. AnfoTpornHble mMoaudukaumm kucnopoda m
cepbl. Xumudyeckme cBoucTBa cepbl. CepoBooopod, CTpoeHue, dusndeckme u
Xnmmyeckme ceonctea. Okcmabl cepbl Kak NpeacTaBUTeNn KUCNOTHLIX okengos. CepHast
KMCnoTa, pusndeckne n xmMmudeckme cBoucTBa (oblime Kak npeactaBuTend knacca
KACNOT K cneuudpmyeckme).  XuMUYECKMEe  peakuuu, nexawue B OCHOBe
NPOMbILLNEHHOro cnocoba NonyyYeHnsa cepHon KMCNoThl. [IpuMeHeHne CEepHOM KUCNOTbI.
Conu cepHOM KACMNOTbI, KAYeCTBEHHAA peakumnsa Ha cynbdaT-uoH. HaxoxaeHue cepbl 1
€€ coeauHeHMM B npupode. XMMMUYECKOe 3arps3HeHMe OKpyxarllen cpenbl



COeAVHEHNAIMU Cepbl (KUCNOTHbIE JOXAW, 3arpsi3HEHNE BO34yxa 1 BOAOEMOB), CNOCObbI
ero npefoTBpaLleHus.

O6wasa xapaktepucTtuka anemeHtToB VA-rpynnbl. Ocob6eHHOCTM CTPOEHMSI aTOMOB,
XapakTepHble cTerneHun okucneHus. A3oT, pacnpocTpaHeHue B npupone, usnyeckme u
XumMnyeckmne ceorcTtBa. KpyroBopoT asoTa B npupoge. AMMMaK, ero gusnyeckme u
XUMUYECKNE CBOWCTBA, NosiydyeHne u npumeHeHne. Conn aMMoHus, nx usmyeckne u
XUMUYECKME CBOWCTBA, MNpUMeHeHue. KayecTBeHHasi peakumsi Ha MOHbl aMMOHUS.
A30THasa kucnota, e€ nosnydeHue, msmyeckne n xmmmudeckne csomcTea (obwime kak
npeacTaBUTENS Krnacca KUCNoT 1 cneuyndudeckue). icnonb3oBaHne HATPATOB U CONen
aMMOHMA B KavyeCTBe MUHepasbHbIX YAOOpeHWn. Xumudeckoe 3arpssHeHue
oKpyxatoLlen cpefbl COeanHEHNsIMN as3oTa (KUCNOTHble A0XAMW, 3arpA3HeHue Bo3ayxa,
noysbl U BogoémoBs). doccop, annoTponHele mogudurkaunm gocdopa, pusndeckme n
xummnyeckne csomnctea. Okeng doccopa (V) n cdocdopHasa kucnoTa, usndeckue u
XUMUYecKne CBOWCTBa, nonyyvyeHne. lMcnonb3oBaHne docdaTtoB B KadecTse
MUHeparbHbIX YA0OpeHWI.

Obwaa xapaktepuctuka anemeHtoB IVA-rpynnbl. OCOBEHHOCTM CTpPOeHus
aTOMOB, XapaKTepHble CTeneHW OKUCIEeHUs. YrnepoA, annoTpornHble mMoandukaumm,
pacnpocTpaHeHne B npupoae, U3MYeckme M Xmmumyeckne ceouncTBa. Aagcopbuwms.
KpyrosopoT yrnepoga B npupoge. Okcuabl yrnepoa, ux usnyeckme n XxmMmmnyeckme
CBOMCTBA, AENCTBUE Ha XUBblE OPraHM3Mbl, NOSTyYeHNE U NMPUMEHEHNEe. JKONornyeckmne
npobnemsl, cBsi3aHHble ¢ okcugom yrnepoga (IV), runotesa rnobanbHOro nNoTensieHns
KnumaTta, MNapHUKOBbLIN 3dekT. YronbHaa Kucnota v e€ conu, nx dusndeckue u
XUMUYECKME CBOWCTBA, MOMydYeHWe U npuMeHeHne. KayecTBeHHasi peakums Ha
kKapboHaT-uoHbI. Micnonb3oBaHue kapboHaToB B ObITY, MegUMUMHE, MPOMbILLIIEHHOCTU U
CenbCKOM XO35sINCTBE.

[MepBoHa4vanbHble MOHATUA 0O OpraHMYecKMx BeLlecTBax Kak O COeAMHEHUSIX
yrnepoga (MeTaH, 3TaH, 3TWUNEH, aueTuneH, 3TaHof, FMUUEPUH, YKCyCHasi KUCroTa).
MpupogHble UCTOYHMKM yrieBoaoponoB (yronb, NPUPOSHbIN ra3, HedThb), NPOAYKTbl UX
nepepaboTkn (6eH3MH), X Posb B BbITY N NPOMbILLIIEHHOCTU. [ToHATME O BrUonorn4yeckn
BaXHbIX BeLLeCTBax: >upax, 6enkax, yrneeBogax — W UX POSIN B XMU3HM YeroBeka.
MaTtepuanbHoe e4UHCTBO OpPraHN4YeCKUX N HEOPraHMYEeCKNX COeaANHEHWM.

KpeMHun, ero pusmyeckme n xmmMmyeckme CBOWCTBA, MOfy4YeHne U npuMeHeHue.
CoeavHeHna kpemHus B npupoge. Obwme npeacrasneHna ob okcnge kpemuus (1V) um
KpeMHneBon kucnote. CunukaTtbl, UX UCNONb30BaHWe B ObITy, B MPOMbILLSIEHHOCTM.
BaxHenwmne cTpouTenbHble Martepuanbl:  Kepamuka, CTekno, UueMeHT, O0eToH,
xenes3obeToH. MNpobnembl 6e30nacHOro UCNoNb30BaHWUS CTPOUTENBHbLIX MaTepManos B
NnoBCceAHEBHOW XN3HWU.

XumMu4deckulu 3KcnepumMeHm:

n3yyeHme oOpasLOB HEOPraHMYecKUx BELLECTB, CBOWCTB COJITHOW KUCMOTHI,
NpoBefeHNEe KayeCTBEHHbIX peakuui Ha XNopua-uoHbl U HabngeHue npusHaKkoB MX
NpoTeKaHUs, OMbITbl, OTpaxatwme pU3nyeckme N XMMmMYeCcKne CBOMCTBA rarioreHoB n
MX coeauvHeHUn (BO3MOXHO MCMNOMb30OBaHWE BuAeoMaTepuanoB), O3HaKOMIlEHME C
obpasuamn xnopugos (ranoreHngoB), O3HaKoMIieHMe C obpasuamu cepbl U eé
coeauHeHnsMn  (BO3MOXHO  UCMNONb30BaHWe  BuaeomartepuanoB), HabnwogeHue
npouecca obyrnneaHna caxapa nog 4eNCTBUEM KOHLUEHTPUPOBAHHOW CEPHOW KUCMOTHI,
N3ydeHne XUMMYECKMX CBOMCTB pa3baBneHHOW CEepHOW KWUCMOTbl, MNpoBeaeHue



Ka4yeCTBEHHOW peakuMm Ha cynbaTt-uoH u HabniogeHue npuaHaka e€ npoTekaHus,
O3HaKoMneHue c (u3andyeckMmMm CBOMCTBaMKM as3oTa, docdopa U KX COeUHEHUN
(BO3MOXHO MCMonb30oBaHME BuaeomaTepuanos), obpasuamm asoTHbIX U POCHOPHbIX
yaobpeHun, nonyyenune, cobvpaHue, pacrnosHaBaHWe M M3y4yeHMe CBOWCTB ammuaka,
npoBefeHNEe KaYeCTBEHHbIX peakuMri Ha MOH aMMOHMA U docdaT-UoH N U3yyeHune
NPU3HaKOB UX NPOTEKaHWs, B3aUMOAEeNCTBUE KOHLEHTPUPOBAHHOW a30THOW KUCHOTbI C
Meablo  (BO3MOXHO  WUCMONb3oBaHME BuaeomMartepuanoB), W3ydeHWe mopenen
KpUCTannuyeckux pelweTok anmasa, rpadgwura, QynnepeHa, O3HaKkoMfeHne ¢
npoueccoMm aacopbumm  pacTBOPEHHbIX BELLECTB  aKTMBUPOBAHHLIM  YINEM U
YCTPOMCTBOM MpOTMBOrasa, noriyyeHue, cobupaHue, pacrnos3HaBaHWe U U3yYeHue
CBOWCTB YINEKUCNOro rasa, npoBedeHue Ka4yeCTBEHHbIX peakumi Ha kapboHaT u
CUMUKaT-MOHbI U N3yYeHMEe NPU3HAKOB MX MPOTEKaHWUS, O3HAKOMMEHWE C NpoayKuMen
CUMMKaTHON MNPOMBILNEHHOCTN, pPeLUeHMe 3IKCNepUMEHTanbHbIX 3agady Mo Teme
«BaxxHenLmne HemeTannbl N X COeAUHEHUS» .

MeTannbl U X coeanHeHUs

OOLan xapaKkTepucTnka XMMUYECKUX 3IEMEHTOB — METAansfoB HAa OCHOBAHUWN UX
nonoxeHua B lNepunoanyeckon cncteme xmmmyecknx anementoB [1. 1. MeHgeneesa u
cTpoeHus atomoB. CTpoeHve MeTannoB. MeTannuyeckass CBA3b M MeTannuyeckas
KpUcTannuyeckas peweéTka. ONeKTPOXMMUYECKUI psan  HanpsbkeHUn  MeTansnos.
dusmyeckne n xumumdecknme csonctBa MetTannos. OO6wme cnocobbl NonyyYyeHus
mMeTannoB. [loHATME O KOppO3UM MeTasnsioB, OCHOBHble Cnocobbl 3alinTbl UX OT
kKoppo3un. Cnnaebl (CTanb, YyryH, AlopantoMUHUIA, BpOoH3a) N NX NPUMEHEHME B BbITY 1
NPOMBILLIEHHOCTW.

UlenoyHble MeTannbl: nonoxeHuve B [lepyogudeckon cuUCTEME XUMUYECKUX
anemenToB [1. . MeHnpgeneeBa, CTpoeHMe WX aTOMOB, HaxOXOeHWe B npupoae.
dun3nyeckne U XuMMYeckme CcBOWCTBaA (Ha npumepe HaTtpus u kanusa). Okcmabl u
rmapokcuabl HaTpus 1 Kanus. NpuMeHeHne WenoYHbIX MeTansoB U UX COeQUHEHUN.

LLleno4yHo3emernbHble MeTansbl MarHnin U KanbUmin: nonoxeHune B MNepuognyeckomn
cucteMe xmmumdeckux anemeHtoB . W. MeHgeneeBa, CTpOeHME WX aTOMOB,
HaxoxaeHve B npupoge. Pusndeckne M XMMMYeCcKMe CBONCTBA MarHUS U Kanbuus.
BaxHenwmne coeamHeHus kanbuus (okcma, rugpokceua, conu). XKECTKoCTb BOAbl U
Crnocobbl e€ yCcTpaHeHus.

AnoMUHUIA: nonoxeHue B Nepnoanyeckon cncteme xmummdeckmx anemeHtos [l. U.
MeHgeneesa, CTpoeHne atoMa, HaxoxaeHue B npupoge. dusnyeckme n xmMmudeckme
CBOMCTBa antoMuHusa. AMoTepHble CBOMCTBA OKCUAa U rmgpokcuaa artoMUHUS.

YKeneso: nonoxeHue B lNepunognyeckon cumcteme xmmmdecknx anemeHtos . U.
MeHngeneeBa, CTpoeHMe atoma, HaxoxaeHwe B npupoge. dusnyeckne n XxmMmuyeckue
cBonctBa xenesa. Okcugbl, rmgpokeuabl n conu xxenesa (1) n xxenesa (lll), nx cocras,
CBOMCTBA W NosiyvyeHue.

Xumu4deckul 3KcnepumMeHm:

O3HakoMmneHve ¢ obpasyamm MeTannioB M ChfaBoB, WX  PU3UYECKMMMU
CBONCTBaMM, U3ydeHne pesynbTaToB KOPPO3UM MeTansnoB (BO3MOXHO MCMNOMb30BaHWE
BMaeomaTepunanoB), oCOB6eHHOCTEN B3aMMOAEWCTBUS OKCMAA KamnbLMs WU HaTpusa C
BOOOM (BO3MOXHO WCMNONb30BaHME BuaeomaTepuarnoB), uWCcrnegoBaHME CBOWCTB
XECTKOM BOAbI, Mpouecca ropeHus xernesa B kucropoge (BO3MOXHO WUCMOfb30BaHue
BMAeomaTepmnanoB), NPU3HAKoB NPOTEKAHUS KaYeCTBEHHbIX Peakuuin Ha MOHbI: MarHus,



Kanbuus, anoMuHus, umHka, xenesa (lI) n xenesa (Ill), mean (IlI), HabnogeHne u
onvcaHue npoOLECCOB OKpaLUMBAHUA MMaMeHM WMOHaAMW HATpUs, Kanus U Kanbuus
(BO3MOXXHO MCMNOSb30BaHWE BUAeOMaTepuanos), nccrnegoBaHne aMgoTEPHbIX CBOUCTB
rmapokcmaa antoMuHMS 1 rmapokcmaa UMHKa, pelleHne dKCnepuMeHTarbHbIX 3agad no
TeMe «BaxHenwmne metansnbl N UX COEAUHEHUS».

Xumusa n okpyxawuwiasa cpeaa

Bewectsa v MmaTtepuansl B MOBCEOHEBHOW >XM3HW 4YenoBeka. besonacHoe
MCNONb30BaHME BELLECTB N XUMUYECKMX peakumi B ObiTy. lNMepBas nomolwb npu
XUMWYECKNX OXKOrax u oTpaBfieHUSAX.

XUMMYecKoe 3arpsisBHeHME OKpyXawuwen cpegbl (npegenbHas  gonyctumasi
KOHUeHTpauus BewectB, ganee — [OK). Ponb xummm B pelLeHMM IKONOrMYeCKmUx
npobnem.

Xumu4deckul 3KcnepumeHm:

n3yyeHme obpasuyoB MartepuanoB (CTEKNO, CnnaBbl MeTanmoB, MONUMEpPHbIE
mMarepuarnbl).

MexnpedmemHsbie cesa3u

Peanunzauua wmexnpeaMeTHbIX CBA3eW Mpu  u3ydyeHun xumumm B 9  Knacce
OCYLLECTBNAETCS 4Yepe3 WUCMOofb30BaHME Kak OBLWMX €CTEeCTBEHHO-HaY4YHbIX MOHATUN,
TaK U MOHATUN, ABMSIOWMXCA CUCTEMHBIMU ONS OTAENbHbIX NPEeAMETOB €CTECTBEHHO-
Hay4YHOro uuMKna.

O6Lwmne ecTeCTBEHHO-HAy4Hble TMOHATUSA: HayudHbld PakT, runoTesa, 3akoH,
Teopus, aHanua, CuHTe3, Krnaccudukaumsa, nepuoaudHoCTb,  HabnwaeHue,
9KCMNepUMEHT, MoAennpoBaHue, USMepPeEHne, Moaerb, SBMeHne, NapHUKOBbLIA 3dekT,
TEXHONorus, matepuarnsi.

dusmka: maTtepusi, atoMm, INEKTPOH, MPOTOH, HENTPOH, WOH, HYKNUA, U30TOnMbI,
pagMOaKTMBHOCTb, MOIEKyna, 3MEeKTPUYECKUA 3apsag, NPOBOLHMKM, NONYNPOBOOHUKM,
ANANEKTPUKN, (pOTOSNEMEHT, BewecTBO, Teno, 0O6bLEM, arperatHoe COCTOsiHME
BelwecTBa, ras, pacTBOp, PaCTBOPMMOCTb, KpucTannuyeckasa peweéTka, Ccnnasbl,
dm3ndeckme BENUYUHLI, eaNHULbI U3MEPEHUS, KOCMUYECKOE NMPOCTPAHCTBO, MNMaHeThI,
3Bé3abl, ConHue.

Buonorus: doTtocmHTes, AabixaHue, 6uocdepa, 9SKOCUCTEMA, MUHEpanbHbIe
yOooOpeHUs, MUKPO3NEMEHTbI, MaKpO3ieMeHTbl, MUTaTesnbHble BELLeCcTBa.

eorpadus: atmocdepa, rmapocdepa, MUHEpPanbl, FOPHbIE NOPOAbI, MOSIE3Hble
nckonaemole, TONNMBO, BOAHLIE PECYPCHI.



MMAHUPYEMbIE PE3YJIbTATbl OCBOEHUA TMPOIrPAMMBbI MO XUMUUN HA
YPOBHE OCHOBHOI'O OBLLEINO O6PA30OBAHUA

JIMYHOCTHBLIE PE3YJIbTATDI

JIn4HOCTHbIE pe3ynbTaThl OCBOEHMSI NPOrpaMMbl OCHOBHOMO 0o6Llero obpa3oBaHus
aocturaloTcsa B xogde O6yyeHust XvMMunm B eguHcTBe Yy4ebHOM W BOCnUTaTENbHOM
AEATENbHOCTM B COOTBETCTBUN C TPAANLMNOHHBIMU POCCUACKUMU COLMOKYNbTYPHBIMU U
AYXOBHO-HPABCTBEHHbIMW  LIEHHOCTSIMW, MNPUHATBIMM B obLiecTBe npaBunamMm u
HOpMaMu nNoBedeHUA M CnocobCTBYHOT npoueccam CaMOMO3HaHUSA, CaMOpasBUTUSA U
coumanmsaunmn obyyaroLmxcs.

JInyHOCTHbIE pesynbTathbl oTpaxatT rOTOBHOCTb obyvatowmxcs
PYKOBOACTBOBATLCA CUCTEMOWN MO3UTUBHBLIX LEHHOCTHbIX OpMEeHTauun MU paclumpeHue
onbiTa AeATENbHOCTM Ha €€ OCHOBE, B TOM YMCIE B YaCTK:

1)naTpMoTU4ECKOro BOCNUTaHUA:

LEHHOCTHOIO OTHOLUEHUSI K OTEYECTBEHHOMY KyIIbTYPHOMY, WCTOPUYECKOMY W
Hay4YHOMY Hacneauto, NOHNMaHUSA 3HAYEHUS XUMUYECKON HayKn B XXM3HWU COBPEMEHHOIO
obwecTtBa, cnocobHoCcTM BnageTb [JOCTOBEPHOW UWHopmaumMen o nepenoBbixX
AOCTMXKEHUAX U OTKPbLITUAX MUPOBON U OTEYECTBEHHOW XUMUU, 3aMHTEPECOBAHHOCTA B
Hay4HbIX 3HaHMSAX 00 yCTponcTBE MMpa M obLLECTBA;

2)rpaxxgaHCKOro BOCNUTaHus:

npeacTaBneHnsa o coumarnbHbIX HOPpMax M NpaBunax MeXIMYHOCTHBIX OTHOLLUEHWI
B KONMNEKTUBE, KOMMYHWKATUBHOW KOMMETEHTHOCTUM B OOLWECTBEHHO MOSE3HON,
yyebHomnccneaoBaTenbCKkon, TBOPYECKON U OPYrUX BUAAX OEATENbHOCTU, FOTOBHOCTU K
pa3HoobpasHon COBMECTHOMN JEeATENbHOCTU npu BbIMOSTHEHUU y4yeObHbIX,
no3HaBaTesbHbIX 3a4a4, BbINOSTHEHNUN XMMNYECKMX SKCMEPUMEHTOB, CO34aHMM y4eOHbIX
NMPOEKTOB, CTPEMIIEHMS K B3aMMOMOHMMAHWIO M B3aMMOMOMOLLUM B Mpouecce 3Ton
y4yebHON OeATenbHOCTU, FOTOBHOCTU OLIEHMBATb CBOE MOBEAEHME WU MOCTYMKUM CBOMX
TOBapuLLEA C MNO3ULMM HPABCTBEHHbIX W MNPaBOBbIX HOPM C YYETOM OCO3HAHUSA
nocneacTeum NOCTYMKOB;

3)UeHHOCTU Hay4YHOro NO3HaHUA:

MUPOBO33pEHYECKNE MNPEACTABNEHMS O BELLECTBE M XUMWUYECKOW peakuumu,
COOTBETCTBYHOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM U COCTaBASAOLNE OCHOBY
AN NOHUMAHUSA CYLWHOCTU Hay4yHOW KapTWHbI Mupa, npeacTtaBneHusi 06 OCHOBHbIX
3aKOHOMEPHOCTSX pasBUTUSA NPUPOAbLI, B3AaUMOCBA3SAX YenioBeka C NPMPOAHON cpeaon,
O PO XMMUWN B NO3HAHUWN 3TUX 3aKOHOMEPHOCTEW;

no3HaBaTellbHble MOTUBbLI, HanpaBfieHHble Ha MNOSNyYeHMEe HOBbIX 3HAHWA MO
XUMUKN, Heobxoammble AN 0ObACHEHUA HabngaeMbiXx MPOLECCOB U SABNEHWUN,
no3HaBaTesibHON, UHPOPMALMOHHON N YUTATENbCKOW KyIbTypbl, B TOM YUCIE HaBbIKOB
CaMOCTOATENbHON paboTbl C  Yy4yebHbIMM TeKkCcTamu, CrnpaBOYHOM NUTEpaTypon,
AOCTYNHBbIMW TEXHUYECKMMU CPeACTBaMUN MHPOPMALMOHHBIX TEXHOMOMNA;

MHTEepeC K OOyyYyeHMIO W NO3HaHWI, nbO3HATENBHOCTb, [OTOBHOCTb W
CrnocoBHOCTb K caMoobpal3oBaHuIO, NPOEKTHON N UCCNenoBaTENbCKON AEATENbHOCTY, K
OCO3HaHHOMY BblDOpPY HanpaBfEHHOCTU U YPOBHA 0By4eHUs B JalNbHENLLEM;

4)cbopMMpoBaHMA KyNbTypbl 3040POBbSA:

OCO3HaHWEe LIEHHOCTM XXW3HW, OTBETCTBEHHOIO OTHOLUEHUS K CBOEMY 3[0POBbLIO,
YCTaHOBKW Ha 340POBbIN 06pa3 XM3HW, OCO3HaHME NOCNEeACTBUN U HENPUATNE BPEAHbIX



npyBbiMeK  (ynoTpebneHuss ankoronsi, HapKOTMKOB, KypeHusl), HeobxoaumocTu
cobniogeHna npasun 6esonacHocTM Npu obpaleHnn ¢ XMMUYECKMMU BeLLecTBamu B
ObITY N peanbHOWN XNU3HW;

5)TpyaoBoro BocnutaHus:

WHTEpEeC K MpakTU4eCKOMYy M3y4eHuto npodeccuin n Tpyda pasnuyHoro pojaa,
yBaXXeHue K Tpyay v peaynbTtatam TPyAOBOW AEATENbHOCTM, B TOM YMCII€ HA OCHOBE
NPUMEHEHNA NPEOMETHbIX 3HAHUM MO XUMUK, OCO3HAHHLIN BbIOOP MHAMBUOYANBHOW
TPaeKkTopum nNpoaosPkeHns obpas3oBaHWA C  YY4ETOM JIMYHOCTHbIX WHTEPECOB W
CMOCOBHOCTU K XMMUK, OOLLECTBEHHbLIX MHTEPECOB M MNOTpPeBGHOCTEN, YCnewHOon
npodeccnoHanbHOW LEeATENbHOCTU N PasBUTUS HEODOXOOAMMbIX YMEHWN, FOTOBHOCTb
aganTvpoBaTbCs B NpogeccruoHarnbHom cpeae;

6)aKonorMyecKoro BOCnuTaHus:

3KoMornyeckun LenecoobpasHoe OTHOLLEHUE K NPUPOAE KakK UCTOYHMKY KU3HWU Ha
3emne, OCHOBe €€ CyLeCTBOBaHWs, NOHMMaHWE LEHHOCTU 340pOBOro n 6esonacHoro
obpasa >KM3HM, OTBETCTBEHHOE OTHOLUEHWE K COOBCTBEHHOMY U3NYECKOMY U
NMCUXMYECKOMY 3[40POBbI, OCO3HaHME LEHHOCTU cobnioaeHnss npasun 6e3onacHoro
noBegeHus Npu paboTe C BewecTBaMu, a Takke B CUTyaUUsX, yrpoxarLmx 300pOBbH
W XXU3HW Ntogen;

CMOCOBHOCTU MNPUMEHATb 3HAHWUA, MOflydaemMble MNpPU U3YYEHUU XUMUW, AN
pelleHna 3aday, CBSA3aHHbIX C OKpyXatollenh NpUpoaHOM cpeaow, ONsi MOBbILEHMS
YPOBHS1 9KONOrMYECKON KynbTypbl, OCO3HAHNA rnobanbHOro xapakrepa 3KONorm4yeckmx
npobnem wn nyTem UX peleHus MNocpeacTBOM METOOOB XMMWUKM, 3KOMOrM4YeCKoro
MbILUIEHNS, YMEHUSI PYKOBOACTBOBATLCA MM B MO3HABATENbHOW, KOMMYHUKATUBHON M
coumanbHOW NpakTuke.

METAMNPEOMETHbIE PE3YJIbTATbHI

B cocrtaBe wMeTanpegMeTHbIX pe3ynbTaToB  BbIAENAT  3HauuMble 4N
dopMUPOBaHUA MUPOBO33PEHNSA OOLLIEHAYYHbIE MOHATUA (3aKOH, TEOopus, NPUHLMIM,
rmnoTtesa, akT, cuctema, nNpoLecc, 3KCNEPUMEHT U APYroe.), KOTOpble UCMOMb3YHTCA B
€CTEeCTBEHHO-Hay4HbIX Y4eOHbIX NpeameTax M No3BONSAT HA OCHOBE 3HAHUM U3 ITUX
npeamMeToB opMupoBaTh MpeaCTaBreHne O LEenOCTHOW Hay4YHOW KapTUHe mMupa, U
yHMBeEpcarnbHble  y4yebHble  OenctBus  (MO3HaBaTenbHble,  KOMMYHWUKATUBHbIE,
perynaTuBHbIE), KoTopble  obecneumBaldT  hopmupoBaHue rOTOBHOCTM K
CaMOCTOATENBHOMY NSIAHNPOBAHMIO U OCYLLLECTBNEHNIO Y4eOHOM OEeATENBHOCTMW.

NMo3HaBaTenbHble YHUBepPCanbHble y4eOHble AeNCTBUA

BasoBble nornyeckue oencTBus:

YMEHUS MCMNOMb30BaTh MNPUEMbBI NTOTMYECKOrO MbILLNIEHMS MPU OCBOEHUN 3HAHWUMN:
pacKkpbiBaTb CMbICIT XMMWYECKMX MOHATUA (BblAENATb WX XapakTepHble MNpPU3HaKW,
yCTaHaBnMBaTb B3aMMOCBS3b C OPYrMMW MOHATUAMM), UCMNONb30BaTb MOHATUS AN
0OBbSACHEHNA OTAENbHbIX (PAKTOB U ABMNEHUN, BbiOMpaTb OCHOBaHUS U KpUTepuu AOns
Knaccmukaumm XMMUYECKMX BELLEeCTB W XUMUYECKUX peakuuin, ycTaHaBnuBaTb
NPUYMHHO-CNEACTBEHHbIE CBA3NM MeXay OO0bekTamn M3yvyeHusi, CTPOUTb Nornveckme
paccyxgeHus (MHAOYKTMBHblEe, [OeOYyKTUMBHble, MO aHanoruu), genatb BbIBOAbI U
3aKNYeHns;

YMEHNE TMNPUMEHATb B Mpouecce MNO3HAHWS MOHATUA  (MpegMeTHble U
MeTanpegMeTHbIE), CUMBONUYECKNE (3HAKOBbIE) MOLENW, WCMNONb3yeEMble B XUMUM,
npeobpas3oBbiBaTb LUMPOKO MPUMEHSAEMbIE B XMMWUW MOAENbHblE NpPencTaBNeHus —



XUMUYECKMA 3HaK (CMMBON 93femMeHTa), XuMudeckass opmyna wu ypaBHeHue
XUMUYECKOWN peakumm — Npu peleHnn y4ebHo-no3HaBaTesnbHbIX 3a4a4y, ¢ y4ETOM 3TUX
MOAESNbHbIX NPEeACTaBMEHUI BbISBATb U XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKM
n3ydaemblX OOBEKTOB — XUMUYECKUX BELLECTB M XUMMUYECKMX peakuuin, BbISBNATb
obwue 3aKOHOMEPHOCTW, MNPUYUHHO-CEACTBEHHbIE CBSA3WM UM NPOTUBOPEYNa B
n3yyaeMblx NpoLeccax n ABneHusX.

BbasoBble uccnepoBaTenbCkue AeNCTBUA:

YMEHME WCMNONb30BaTb MOCTaBIIEHHbIE BOMPOCbI B Ka4YeCTBE WHCTPYMEHTa
NMO3HaHMSA, a Takke B KayecTBe OCHOBbl A1 (hOPMUPOBAHUS TMNOTE3bl MO NPOBEPKE
NpaBUIIbHOCTYM BbICKa3blBaeMbIX CY>KOAEHUN;

npuobpeteHne onbiTa MO MNJAHMPOBAHUIO, OpraHu3aumMm W nNPoOBELEHMUIO
YYEHUYECKNX  OKCMEPUMEHTOB, yMeHMe Habniogatb 3a  XxogoM  npouecca,
CaMOCTOATENbHO MNPOrHO3MpoBaTb €ro pesynbTaT, ¢opmynupoBaTb 0600WeHns un
BbIBOAbI MO pe3ynbTaTaM MPOBEAEHHOrO OnbiTa, UCCNeLOBaHUs, COCTaBnsATb OTYET O
npogenaHHon pabdore.

Pa6oTta ¢ nicpopmaumen:

yMeHne BblOMpaTb, aHanuanpoBaTb W MHTEpPNpeTupoBaTb WHOpPMaLuio
pasnnyHbIX BMOOB M (POPM MpPEeAcTaBfeHusl, MOMyYaeMytd M3 pasHbiX WUCTOYHMKOB
(Hay4Ho-nonynsipHaa nutepaTypa XMMWYECKOrO COOEpPXaHWd, CrpaBOYHble nocobus,
pecypcbl MHTepHeTa), KpUTUYECKM OLEHMBaTb MNPOTUBOPEYMBYIO W HEOOCTOBEPHYH
NHopMaLnIo;

YMEHME TMPUMEHATb pasnuyHble MeToabl W 3anpocbl NpU noucke n oTbope
MHOPMaLUKN U COOTBETCTBYHOLUMX AAHHbBIX, HEOOXOAMMbIX ANSA BbIMNONHEHUS YY4E€OHbIX U
no3HaBaTeNbHbIX 3agad onpegenéHHoro Tuna, npuobpeTeHne onbiTa B obnactu
MCNONb30BaHMA  MHAPOPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOSOMMK,  OBfageHue
KyNbTYPOW aKTUBHOIO MCMOMb30BaHMS PasnnyHbIX NOUCKOBbLIX CUCTEM, CAMOCTOATENBHO
BblbnpaTb onTMmanbHyo ¢opMy NpeacTtaBreHns MHpopMaunum M UNNCTPUPOBATh
pelwaemMble 3ajayn HECnoOXHbIMW CXemMamu, guarpammamu, Opyrumn  opmamm
rpadoukm n nx KOMBMHaUMsaMu;

yMEHME UCMONb30BaTb W aHanuM3aupoBaTb B npouecce yyebHOM U
NccnegoBaTenbCkon AeATEeNbHOCTU MHGOPMaUMIO O BIUSHUM  MNPOMbILLIIEHHOCTH,
CenbCKOro X03anCcTBa 1 TpaHCnopTa Ha COCTOSAHME OKpYXKatoLLen NPUPOLHON cpeabl.

KoMMyHuMKaTUBHbIEe YHUBEpPCanbHble Y4eOHble AeCTBUSA:

yMEHMs1 3adaBaTb BOMPOCHI (B xoge gmanora v (Mnv) AUCKYCCUM) MO CyLLEeCTBY
obcyxxgaemon TeMbl, POpMynMpoBaTb CBOM NPEASIOKEHNS OTHOCUTESNBHO BbINOSTHEHUSA
npeanoXeHHOW 3agayu;

YMEHUS NpeacTaBnsiTb NOMyYeHHble pe3ynbTaThl NO3HaBaTENbHOM AEeATENbHOCTH
B YCTHbIX W MWCbMEHHbIX TEKCTax; AenaTb Npe3eHTauuio pesynbTaToB BbINOIHEHNS
XMUMUYECKOrO aKcnepumeHTa (nabopaTopHoro onbita, nabopatopHon paboTbl Mo
nccnegoBaHmMio CBOMCTB BELLECTB, y4eOHOro npoekTa);

YMEHU  y4yebHOro COTpydHWYecTBa CO CBEpPCTHMKAMM B COBMECTHOWN
no3HaBaTeNbHON M MCCrefoBaTeNbCKON AEATENbHOCTM NPU PeLIeHMM BO3HUKAKLLNX
npobnem Ha OCHOBe y4€Ta OOLUMX MHTEPECOB M COrnacoBaHus No3nuun (obcyxaeHus,
OOMEH MHEHMSIMW, «MO3roBble LUTYPMbI», KOOPAMHAUMA COBMECTHbIX [OENCTBUN,
onpeneneHne KpUTepmeB No OLEHKE KadecTBa BbINONIHEHHOW paboThl U gpyrue).

PerynatuBHble yHUBepcarbHble y4ebHble AeNCTBUA:



yMEHMEe CaMOCTOATENbHO onpeaenaTb Uenn AOedTenbHOCTU, MNnaHMpoBaThb,
OCYLLEeCTBNATb, KOHTPONUPOBATb W NpPU HEOBXOAMMOCTM KOPPEKTUPOBaTb CBOIO
AeATenbHOCTb, BblbnpaTb Hambonee addekTMBHbIE CNOCObOLI pelleHns y4eOHbIX u
nos3HaBaTesibHbIX  3aJady, CaMOCTOATESNIbHO COCTaBMsATb WM KOPPEKTMPOBaTb
NnpeanoXeHHbIN anroputM OeNCTBUMA MPU BbINONHEHUM 3aaHUA C YY4ETOM MOMyYeHUs
HOBbIX 3HaHuWM 06 wu3ydaemblx OOBbEKTax — BelecTBax M peakuusix, OueHuBaTb
COOTBETCTBME MOSTYYEHHOro pesynbTata 3asBNeHHOW Lernv, yMeHue MCrnonb3oBaTb U
aHanuanpoBaTb KOHTEKCTbI, Npeafiaraemble B YCNOBUU 3aaHNN.

NMPEOMETHbIE PE3YJIbTATbI

B cocTtaBe npegMeTHbIX pe3yribTaToB MO OCBOEHUIO 06513aTeNbHOro coaepXaHus,

YCTaHOBIEHHOro AaHHON heaepanbHoM paboyern NporpaMmon, BblAENAT: OCBOEHHbIE
obyyarwmnmMmca Hay4vHble 3HaHWUS, YMEeHUSA 1 cnocobbl AeNCTBUN, cneundundeckme ang
npeamMeTHon obnactn «Xumusay», BUAbl OEATENbHOCTU MO NOMYYEHUO HOBOMO 3HaHMS,
ero nHrepnpeTauuun, npeobpasoBaHUIO N NPUMEHEHUIO B PasNUYHbIX YY4EOHbIX N HOBbIX
cuTyaumsax.

K koHUy obyyeHuss B 8 knacce npeameTHble pesyrnbTaTbl Ha ©a30BOM YpOBHe

AOSDKHBI OTpaXKaTb CHOPMUPOBAHHOCTL Y 0ByYaroLLMXCS YMEHUMN:

e packpbiBaTb CMbICST OCHOBHbIX XWMWYECKMX MOHATUA: aToM, MOMeKyna,
XUMUYECKNA 3NeMEeHT, NPOCTOe BELLECTBO, CrOXHOE BellecTBO, CMeCb
(ogHOpOAHast U HeogHOpPOAHasd), BaNeHTHOCTb, OTHOCUTESNbHAA aToOMHas U
MOneKynspHas Macca, KONMUYeCcTBO BellecTBa, MOSfb, MOMspHas Macca,
MaccoBasi 4ONA XUMWYECKOro arieMeHTa B COeAUHEHUU, MOSISPHbIN OOBLEM,
OoKCWA, KUcnoTa, OCHOBaHue, COfb, 3NEeKTPOOTPMUATENbHOCTb, CTeneHb
OKUCNEHUs, XMMUYeckas peakuusi, Kraccudukaums peakumn: peakuuu
COeQIHEHMUS, peaKkunn pasnoXeHns, peakuun 3amelleHuns, peakuun obmeHa,
9K30- N 3HOOTEPMUYECKMNE peaKLmn, TenToBoM addeKT peakuum, Sapo atoma,
3NEKTPOHHbLIN CrOM aToMa, aToOMHasa opbutanb, paguyc atoMa, XMMuyeckas
CBA3b, MONSAPHas M HenonspHas KoBaneHTHas CBA3b, MOHHAs CBS3b, WOH,
KaTMOH, aHWOH, pacTBOp, MaccoBas [ons BewecTBa (MpoUeHTHas
KOHLUEHTpaumsi) B pacTBOPE;

e UNMCTPUPOBATL B3aMMOCBSA3b OCHOBHbIX XUMUYECKUX MOHATUA U NPUMEHATH
9TW MNOHATUSA NPY ONMUCaHWUM BELLECTB 1 X NPeBpaLLeHnN;

e UCMOMb30BaTb XMMUYECKYID CUMBOSNKY AN COCTaBfeHns popMyrn BELLECTB U
ypaBHEHNN XUMUYECKNX peaKLnii;

e OnpefensTb BaneHTHOCTb aTOMOB 3SfIEMEHTOB B OWHAPHLIX COEANHEHUSX,
CTENneHb OKUCIEHUS1 ANEMEHTOB B OMHAPHbIX COEOAUHEHUSAX, NPUHAONEXHOCTb
BELLECTB K oOnpefenéHHOMY Kraccy coedvHeHun no dopMmyramM, Bua
XUMUYECKOWM CBA3N (KOBANEHTHAA N MOHHAas) B HEOPraHNYEeCKUX COeaUHEHUSX;

e packpbiBaTb cmbicn  [lepuogmnyveckoro 3akoHa [1. W. MeHgeneesa:
AEMOHCTpPUPOBaTb  MNOHUMaHWe Nepuoanvyeckon  3aBUCUMOCTU  CBOMCTB
XUMUYECKUX ONEMEHTOB OT UX nonoxeHuss B [lepuogmyeckon cucteme,
3aKOHOB COXpaHeHuUsi Maccbl BeLWecTB, MOCTOSAHCTBA COCTaBa, aTOMHO-
MOMEKYISIPHOro y4eHud, 3akoHa Asoragpo;

e onucbiBaTb N XapaktepusoBaTb TabnunyHyto cdopmy lNepuoanyeckon cuctemsol
XUMUYECKMX SNEMEHTOB: pasnuyaTb NOHATUA «rnaBHaa nogrpynna (A-rpynna)»
n «noboyHas noarpynna (b-rpynna)», manble u Gonbwne nepuoasbl,



COOTHOCUTbL 0603Ha4veHuns, KoTopble umeroTcs B Tabnuue «lleprnogudeckas
cuctema xummyeckmx anemeHtoB [. . MengeneeBa» C  4McnoBbiMU
XapakTepuUCTUKaMn CTPOEHUSI aTOMOB XUMMUYECKUX INEMEHTOB (COCTaB MU
3apsa agpa, obuiee YMcno 3MeKTPOHOB U pacnpedernieHne Ux no SNeKTPOHHbIM
cnosim);

KnaccuduumpoBatb XUMUYECKME SNEMEHTbl, HeopraHundeckme BeLecTBa,
XUMUYECKNe peakumm (MO YMCNY U COCTaBy YHaCTBYIOLLMX B peakuun BELLECTB,
no TensioBoMy apekTy);

Xapaktepu3oBatb (onucbiBaTb) o06WME XMMUYECKME CBOWCTBA BELLECTB
pasnU4YHbIX KIaccoB, NOATBEPXOAs OnucaHWe npuMepaMm MONEKYNAPHbIX
YpaBHEHNN COOTBETCTBYHOLLNX XUMUYECKUX PeaKLnii;

NPOrHo3nMpoBaTb CBOWCTBA BELWECTB B 3aBUCMMOCTU OT MX Ka4ye€CTBEHHOrO
coCTaBa, BO3MOXHOCTWN MPOTEKAHUST XMMUYECKUX NPEBPALLEHUIA B Pa3NUYHbIX
yCnoBUSIX;

BblYMCNATb OTHOCUTENbBbHYIO MOJSEKYNSPHYIO U MOMSPHYK MacCbl BELLECTB,
MacCCOBYI0 JOM0 XMMUYECKOro ariemMeHTa no opmyne coegmMHeEHNss, MacCcoBYHO
OOS0 BELecTBa B pacTBope, NPOBOANTb PACYEThl NO YPaABHEHUKO XMMUYECKON
peakuuu;

NPUMEHSTb OCHOBHbIE OMepauUnn MbICINTENbHON AEATENIbHOCTU — aHanm3 U
CUHTE3, CpaBHeHMe, o00obLleHne, cuctemaTudaumo, Kraccmdukaumio,
BbISIBNEHNE MPUYNHHO-CNEACTBEHHbIX CBA3eM — ANA M3YyYeHUs CBOWCTB
BELLECTB U XMMUYECKNX peaKunin, eCTECTBEHHO-HAYYHble MeTOoAbl MO3HaHUA —
HabngeHne, u3MepeHne, MOLENUPOBaHUE, 3SKCNEPUMEHT (peanbHbii W
MbICINEHHbIN);

cnefoBaTb NpaBunamM Mofb30BaAHUA XMMUYECKOW NOCcyaon u nabopaTtopHbIM
obopyooBaHMeM, a Takke npaBunam obpaweHus C  BellecTBamMn B
COOTBETCTBUN C UHCTPYKLMAMMU MO BbINOSIHEHMIO NabopaTOpPHbIX XMMUYECKNX
OMbITOB MO MNOSy4YeHN0 U cobupaHuio raszoobpasHbix BewecTB (Bogopoda U
Kncnopoaa), NpUroToBEHUIO PacTBOPOB C OMpeAeri€éHHOM MacCOBOW O0Nen
pPacTBOPEHHOrO  BELUECTBa, MNaHMpoBaTb W  MNPOBOAUTb  XUMWUYECKMNE
3KCNEepUMEHTbI MO pacno3HaBaHMO PacTBOPOB LLENOYEn U KACIOT C NOMOLLLHO
MHOMKaATOPOB (flakMyc, beHondTanenH, MeTunopaHXx u apyrue).

K KoHuy ob6yyeHusi B 9 Knacce npeameTHble pesynbTaTbl HA 6a30BOM ypoBHe
[OIMKHbI OTpaXkaTb CPOPMUPOBAHHOCTL Y 0BYyYatoLLMXCs YMEHUIA:

pacKkpbiBaTb CMbIC/T OCHOBHbIX XUMWYECKUX MOHATUN: XMMWUYECKUA IMEMEHT,
aTtoM, Morekyna, WOH, KaTWOH, aHWOH, MPOCTOE BELECTBO, CIOXHOEe
BELECTBO, BalleHTHOCTb, 3NEKTPOOTPULATENBHOCTb, CTENeHb OKUCIIEHUS,
XUMUYECKas peakums, XuMmnieckasl CBsidb, TEMNSIOBOMN 3PdeKkT peakummn, Morslb,
MONSIPHbIN 06BbEM, pacTBop, ANEKTPONNTHI, HEe3NEeKTPONUTHI,
aneKkTponMTUYecKasa amccoumnaumsi, peakumm WOHHOro obmeHa, katanusaTop,
XUMUYECKOe  paBHoOBecue, obpatumble U HeobpaTumble  peakuuu,
OKMUCNNTENbHO-BOCCTAHOBUTENbHbIE peakumn, OKUCINTENb, BOCCTAaHOBUTEND,
OKMUCMEHME W BOCCTaHOBIEHME, annoTponus, amMgpoTepHOCTb, XMMUYECKast
CBA3b (KOBaNeHTHasl, MOHHAasl, MeTannuyeckas), Kpuctannmyeckasi pelléTka,
KOppo3na MeTansnoB, ChfaBbl, CKOPOCTb XUMWYECKOW peakumn, npeaenbHO
aonyctumas koHueHTpauus MNOK selecTBa;



UNIICTPUPOBaTb B3aMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUA N MPUMEHATb
9TU NOHATUSA NPU ONUCAHUN BELLLECTB U UX NPEBpPALLEHNN;

MCNONb30BaTb XMMUYECKYHD CUMBOSNKY ANS COCTaBnNeHns opMys BELLECTB U
ypaBHEHNN XUMUYECKUX peaKLnii;

onpefensTb BaneHTHOCTb W CTeneHb OKUCIEHUS XUMUYECKUX 3f1EMEHTOB B
COEAMHEHUAX  pasfMYHOro  cocCTaBa, MPUHAANEXHOCTb  BelectB K
onpenenéHHoMy Krnaccy COoeauHeHWn rno dopmynam, BUA XMMUYECKOW CBS3M
(koBaneHTHad, MOHHas, MeTannMyeckasl) B HeOpraHM4Yeckux COeOUHEHUSIX,
3apsag MoHa no Xxmummuyeckon opmyre, Xxapaktep cpefbl B BOAHbIX pacTBopax
HEeoOpraHNYeCcKNX COEeOUMHEHUW, TUM KPUCTaNSIMYEeCKON PEeLUETKU KOHKPETHOro
BELLEeCTBa;

packpbiBaTb cMmbicn  [lepuogndeckoro 3akoHa [. W. Mengeneesa u
AEMOHCTPMPOBAaTh ero NOHMMaHue: ONUCbIBaTb N XapakTepusoBaTb TabnnyHyto
dopmy [lepnoguyeckon CUCTEMbI XMMWYECKUX SNEMEHTOB: pasnuyaTb
noHATUA «rnaBHaa nogrpynna (A-rpynna)» un «nobodHaa noarpynna (b-
rpynna)», manole n 6onblwme nepuodbl, COOTHOCUTL OBO3HaYeHUs, KOTopble
MMEeTCa B nepuogmyeckon Tabnuue, C YMCNOBBIMU  XapakTepucTukamu
CTPOEHUS aTOMOB XUMMWYECKMX 3MEeMeEHTOB (CocTaB W 3apsa sgpa, obuiee
YUCIIO ANEKTPOHOB M pacnpenerieHne Ux rno 3reKTPOHHLIM CosAM), OOBbACHATb
obLme 3aKOHOMEPHOCTN B U3MEHEHUN CBONCTB 3f1IEMEHTOB U UX COeANHEHWI B
npegenax manblXx NepuoaoB M rNaBHbIX NOArPynn C Y4ETOM CTPOEHUS WX
aToMOB;

KnaccuduumpoBaTb XMUMUYECKME OfeMEeHTbl, HeopraHuM4yeckne BeLlecTBa,
XUMUYECKNe peakumm (MO YMCNY N COCTaBy YYacTBYIOLMX B peakunn BELLECTB,
no TennoBoMy 3PMEKTY, MO U3MEHEHUIO CTENEHEN OKUCNEHUA XUMUYECKUX
3N1IEMEHTOB);

XapaktepusoBatb (onucbiBatb) obOwWwue u crneumduyeckne XMMmnveckue
CBOWCTBA MPOCTbIX U CMOXHbIX BELWECTB, NOATBEPXAAA OnucaHue npuMmepamu
MOJEKYNSAPHbIX U MOHHbIX YPaBHEHUN COOTBETCTBYIOLLIMX XMMUYECKUX pPeaKkLumni;
COCTaBMsATb YPaBHEHUSA SNEKTPONUTUYECKON AUCCcoLMaLmMm KACNOT, Wenoden n
CONnen, MOSMHble W COKPALLEHHble YpaBHEHUS peakuuMih WOHHOro obMmeHa,
ypaBHEHUS peakunin, NoATBEPXOAloLWNX CyLLEeCTBOBaHME reHEeTUYECKOW CBA3MU
MeXay BeLLeCTBaMn pasfnyHbIX KIacCoB;

packpbiBaThb CYLLIHOCTb OKUCNUTENBbHO-BOCCTAHOBUTESTbHbIX peakuun
NOCPEeACTBOM COCTaBMEHUS 3NEKTPOHHOro 6anaHca 3TuX peakuui;
NMPOrHo3mMpoBaTb CBOWCTBa BeLlEeCTB B 3aBUCMMOCTUM OT WX CTPOEHMS,
BO3MOXHOCTU NPOTEKAHUA XUMUYECKUX NPEBPALLEHUIN B Pa3IIUYHbIX YCIOBUSX;
BbIYUCIIATL OTHOCUTENbBHYKO MOMEKYNAPHYIO M MOMSIPHYIO MacChbl BeLLecTB,
MacCOBYIO JOM0 XMMUYECKOro dfieMeHTa no popmyne coefuHeHUs, MaCcCoBYIO
[OOSII0 BellecTBa B pacTBope, NPOBOANTb PACHETLI MO YpaBHEHUIO XMMUYECKOMN
peakuuu;

cobnogaTb npasBuna Monb30BaHUS XUMWYECKOW nocyaon n nabopaTopHbIM
obopygoBaHMeM, a Takke npaBuna obpalleHuss C BewecTBamMn B
COOTBETCTBUN C UHCTPYKUMAMM MO BbINOSHEHMIO STaBOopaTOPHbIX XMMUYECKUX
OMbITOB MO MOMYYEHUO M COBMpaHMIO ra3oobpasHbiX BeELLECTB (aMMuaka u
yrnexkncnoro rasa);



NPOBOAUTL peakuuu, NOATBEPXAAKLWME KAYEeCTBEHHbIA COCTaB pPasfMyHbIX
BELLEeCTB: pacno3HaBaTb OMbITHbIM MNyTéM Xxnopua-, ©pomng-, wnoaua-,
kapboHaT-, docdart-, cunukat-, cynbdaTt-, MOAPOKCUO-NOHbI, KaTUOHbI
aMMOHMUST W  WOHbl M3YYEHHbIX METanmoB, MPUCYTCTBYKOLLUME B BOAOHbIX
pacTBOpax HEOPraHMYECKNUX BELLECTB;

NPUMEHSITb OCHOBHbIE OMepauUnn MbICANTESNbHON AEATENIbHOCTU — aHanm3 U
CUHTE3, CpaBHeHue, obobLieHne, cuctemaTu3aumio, BbISIBIEHUE MPUYUHHO-
CNeaCcTBEHHbIX CBA3EW — AN M3YYeHUA CBOWCTB BELLECTB M XMMUYECKUX
peakuumn, €eCTeCTBEHHO-Hay4Hble MeToAbl MOo3HaHuMs — HabniogeHuve,
n3mMepeHne, MoaenMpoBaHue, AKCNEPUMEHT (peasibHbI U MbICIIEHHbIN).



TEMATUYECKOE NJIAHWPOBAHUE

8 KINACC

HanmeHoBaHue KonuyectBO 4acoB
Ne AneKTpOoHHbIe (UndpoBbIe)
pa3genoB U TeMm KoHTpoOnbHbIe MNMpakTnyeckue
n/n Bcero obpasoBaTesibHble pecypchbl
nporpamMmbi paboTbl paboTbl
Pasgen 1.lMNepBoHavYanbHble XUMUYECKNE NOHATUA
Xnmunsa — BaxkHasa obnactb
11 €CTEeCTBO3HaHus 1 5 5 Bubnmnoteka LIOK
' npaKkTU4ecKon https://m.edsoo.ru/7f41837¢c
AeATeNnbHOCTM YernoBeka
12 BeuwlectBa n xummnyeckue 15 1 Bubnmnoteka LIOK
' peakumm https://m.edsoo0.ru/7f41837c
WToro no pasgeny 20

Pasgen 2.BaxHenwue npeacrtaBuTenu Heopra

HU4eCKuX BeLlecTB

Boagyx. Kucnopog.

Bbubnuoteka LIOK

2.1 MNoHaTMe 00 okcrpaax 6 https://m.edsoo.ru/7f41837c¢c
20 Bopopoga. lNoHsaTne o 8 1 Bbubnuoteka LIOK

' KnucnoTtax u consx https://m.edsoo.ru/7f41837c¢c
23 Boga. Pacteopbl. [NoHaTre 5 1 1 Bubnmnoteka LIOK

' 06 oCHOBaHUAX https://m.edsoo.ru/7f41837c
2.4 S:: o;:ji::;iw 11 1 1 Bubnmorexa LIOK

' P ’ https:/m.eds00.ru/7f41837¢

coeVHEeHUN
WToro no pasgeny 30

Paspgen 3.I'Iepv|op,uquKM|7| 3aKOH M I'Iepuop,uquKaﬂ cuctema xummyeckux anemeHtoB [1. 1. MeHpeneeBa. CTpoeHMe



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

aTomMoB. Xnmunyeckas cBsizb. OKUCNUTENbHO-BOCCTAaHOBUTESIbHbIE peakuunun

Meprognyecknin 3akoH n

Mepuogunyeckasa cnctema
3.1 XUMMYECKNX anemeHToB [. 7
. MeHgeneesa.
CTpoeHue atoma

Bubnuoteka LLOK
https://m.edsoo.ru/7f41837¢c

Xummnyeckas cBasb.

39 OkuncnurtensHo- 8 5 Bubnnoteka LIOK
' BOCCTAHOBUTENbHbIE https://m.edsoo.ru/7f41837¢c
peakumu
WToro no pasgeny 15 Bubnmorexa LIOK
https://m.edsoo0.ru/7f41837¢c
PesepBHoe Bpems 3 Bubnmorexa LIOK

https://m.edsoo.ru/7f41837¢c

OBLUEE KONMYECTBO YACOB

Mo NPOrPAMME 68 >



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

9 KIACC

KonuyecTBO YacoB

ANEeKTPOHHbIe

Ne HauvmeHoBaHue pa3aenoB n TemM (uncppoBbie)
KoHTponbHble | [lpakTuyeckue
n/n nporpamMmbi Bcero obpasoBaTenbHble
paboTbl paboTbl
pecypchl
Pasgen 1.BewecTBO U XMMUYeECKMe peakumum
11 lMoBTOpeHune n yrnybneHue aHaHum 5 1 Bbubnnoteka LLOK
' OCHOBHbIX pa3aenos Kypca 8 knacca https://m.edsoo0.ru/7f41a636
12 OCHOBHblE 3aKOHOMEPHOCTH 4 Bbubnnoteka LLOK
' XUMUYECKNX peaKLmii https://m.edsoo.ru/7f41a636
13 nekTponuTnyeckasa guccoumaums. 3 1 1 Bbubnnoteka LLOK
' XUMMYeCcKne peakuum B pactesopax https://m.edsoo0.ru/7f41a636
WToro no pasgeny 17
Paspen 2.HemeTtannbl n nx coeguHeHus
X Ob6uwas xapakTepucTnka XMMm4eCcKnx 4 1 BbubnuoTteka LUIOK
' anemenToB VIIA-rpynnbl. [anoreHbl https://m.edsoo.ru/7f41a636
20| snoweimos ViAapya Copanse. | 6 Bunvorera LIOK
' pynrel. L-ep https://m.edsoo.ru/7f41a636
coeanHeHs
ve | o | remomeaox
' pynmel. ’ https://m.edsoo.ru/7f41a636
docdop 1 nx coeguHeHus
24| soweinon Ay ymeporn | 8 1 o | Bubnworera LioK
' 5 pynnbL. POA https://m.edsoo.ru/7f41a636
KPEMHWUIA N NX COeANHEHMS
Wtoro 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 coeanHeHUNA

Bubnnoteka LLOK

31 Obuume ceotctea metannos 4 https:/m.eds00.ru/7f41a636
39 BaxHenwme metannbl U Ux 16 Bubnnoteka LLOK
' coeauHeHns https://m.edsoo.ru/7f41a636
WTtoro no pasgeny 20
Pasgen 4. Xumusa n okpyxarwuwjas cpega
41 BewectBa n matepuanbl B XU3HU 3 Bbubnnoteka LLOK
' yernoaeka https://m.edsoo0.ru/7f41a636
Wtoro no pasgeny 3
PesepBHoe Bpems 3 Burbnmorexa LIOK
P P https://m.edsoo0.ru/7f41a636
OBLUEE KOJIMYECTBO YACOB MO 68

NMPOrPAMME



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




NOyYPOYHOE NMNIAHUPOBAHUE
8 KINACC

KonuyecTBO YacoB

ANeKTPOHHbIe unudpoBbIe

Ne daTta
Tema ypoka KoHTponbHbie | [lpakTuyeckue o6pasoBaTesnbHble
n/n Bcero M3yyeHus
paboTbl paboTbl pecypchbl
Mpeomet xumun. Ponb
1 XUMUN B XXU3HWN YernoBeKa. 1 Bubnmorexa LIOK
https://m.edsoo.ru/ff0d210c
Tena v BellecTBa
5 MNoHnaATMEe o meTogax 1 Bubnmnoteka LIOK
NO3HAHUSA B XMMUK https://m.edsoo.ru/ff0d227e
MpakTtnyeckasa pabota Ne 1
«lMpasuna paboTbl B
3 nabopatopun n Npuémbl 1 Bubnnoteka LLIOK
obpauleHuns c https://m.edsoo.ru/ff0d23dc
nabopaTtopHbIM
obopyaoBaHnem»
YuncTble BelLleCTBa U CMECH.
4 Cnoco0bbl pL:3ueneva 1 Bubnmotexa LIOK
N https://m.edsoo.ru/ff0d26ca
cmecen
MpakTnyeckasa paborta Ne 2
5 «PasgeneHune cmecen (Ha 1 Bubnuoteka LLOK
NpUMepEe OYNCTKN https://m.edsoo.ru/ff0d28c8
NMOBapPEHHON CONu)»
Bubnmnoteka LIOK
6 ATOMI 1t MOTEKY b L https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKMNE INIEMEHTDI. 1 Bubnmnoteka LIOK

3Haku (cuMBOIbI)

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

XUMUNYECKUNX 3JTEMEHTOB

M POCTbIE N CITOXKHbIE

Bubnmnoteka LIOK

8 BellecTBa https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOnNeKynspHoe Bubnunoteka LLOK
yyeHue https://m.edsoo.ru/ff0d2d50
3aKkoH NOCTOAAHCTBA CoCcTaBa
B TB. Xnmmn4yeckas
10 q)eou;fn(;/na. BaneHeT(;:CTb Bubnuoreka LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMWYECKNX
3M1IEMEHTOB
11| waces. Orvoonmanmmn Bunuotera LIOK
https://m.edsoo.ru/ff0d323c
MOSeKynsipHasi macca
12 )I\(/Il/lalvcl:vcl:f-l):;?Of: J;iemeHTa B Bubnmorexa LIOK
https://m.edsoo.ru/ff0d350c
coeagnHeHun
13 KonuyectBo BewlecTBa. BbubnuoTteka LIOK
Monb. MonsipHas macca https://m.edsoo.ru/ff0d5230
dunsnyeckmne n XmMmM4ecku
14 ﬂBr?eHljﬂC. X?/IMI/I‘-IeCKaZC ° Brbnmoreka LIOK
https://m.edsoo.ru/ff0d37fa
peakuus
MNpu3Hakn n BUS
15 n;?o:e:]aHMﬂ i/(iljl-\lnomqecxwx Brbnmoreka LIOK
3 https://m.edsoo.ru/ff0d3a16
peakuum
KOH COXpaHeHust Macchbl
16 Szufecis. s(ilmemqecmzcc Bubnmorexa LIOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUSA
17 BbluncneHna konnyecTea, 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 BellecTBa no
YpaBHEHUAM XMMUYECKUX
peakunn

https://m.edsoo.ru/ff0d5708

Knaccudgmkauus
XUMUYECKNX peaKLumii

Bubnmnoteka LIOK

18 (coeomHeHWs, pasnoXeHus, https://m.edsoo.ru/ff0d3f34
3amMeLleHuns, obmeHa)
M. B. JlomoHoCcOB —

19 YYEHbIN-3HLUMKIONEANCT. Bubnnoteka LIOK
O06o0LeHne n https://m.edsoo.ru/ff0d40c4
cucTtemMaTmsauusa 3HaHun
KoHTponbHaa pabota Ne1 no

20 Temep«BemeCTpBa " Bubnmotexa LIOK

https://m.edsoo.ru/ff0d4290
XUMUYECKNE peakummy»
Bosgyx — cmech rasos.

21 CoctaB Bo3ayxa. Kucnopog bubnuoTteka LIOK
— 3NEeMEHT 1 NpocToe https://m.edsoo.ru/ff0d448e
BewectBo. O30H
dunsnyeckmne n xMmmnyeckmne
CBOWNCTBaA Kucrnopoaa

22 (peakuwnmn oxmcngHﬁﬂ Bubnmorexa LIOK

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

23 Kucnopoga B niabopatopun un Bubnuoteka LLOK
NPOMBbILLUSIEHHOCTN. https://m.edsoo.ru/ff0d497a
lNpnmeHeHne kncnopoga

o4 Tennoson adpekT BubnuoTteka LIOK

XUMUYECKOMN peakunn,

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

NOHATUE O
TePMOXUMUNYECKOM
YpPaBHEHNN, 3K30- U
SHOOTEPMUNYHECKNX peaKLINAX

Tonnueo (He(Tb, yrone un
MeTaH). 3arpssHeHne

Bubnmnoteka LIOK

25 BO34yXxa, Cnocobbl ero https://m.edsoo.ru/ff0d4c4a
npenoTepaLLeHns
MpakTnyeckasa paborta Ne 3

26 no Teme «llonyyeHue u Bubnuoteka LLOK
cobupaHue kucnopoaa, https://m.edsoo.ru/ff0d4ae2
N3y4YeHne ero CBOMNCTB»
B — ONIEMEHT 1

27 nsgc?TFz)(:aﬂBeufeceTBE. Bubnmotexa LIOK

https://m.edsoo.ru/ff0d4dd0

HaxoxaeHue B npupoae
dunsnyeckmne n xMmmnyeckmne

28 CBOWCTBa Bogopoaa. Bubnmotexa LIOK

https://m.edsoo.ru/ff0d4dd0

MpumeHeHne Bogopoaa

29 [MoHATME O KMcnoTax u Bbubnuoteka LIOK
consax https://m.edsoo.ru/ff0d50d2

30 Cnocobbl nonyyeHus Bubnmnoteka LIOK
BOOOpoAa B naboparopumn https://m.edsoo.ru/ff0d4dd0
MpakTnyeckasa pabota Ne 4

31 no teme «lonyyeHue n Bubnuoteka LLOK
cobupaHne Bogopoaa, https://m.edsoo.ru/ff0d4f42
N3y4yeHne ero CBONCTB»

39 MonspHbI 06EM rasos. 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

BbluncneHns oobéma,
KonunyecTBa BellecTBa rasa

Bubnuoteka LLOK

33 rlo Sro MI3BecTHOMY https://m.edsoo.ru/ff0d55a0
KONM4ecTBY BeLlecTBa Unu
00bEMY
BbluncneHns o6 bEmMOoB rasos
34 Mo ypaBHEHMIO peakLnn Ha Bubnmnoteka LIOK
OCHOBE 3aKOHa 0O bEMHbIX https://m.edsoo.ru/ff0d5708
OTHOLLEHWUI ra3oB
35 dunsnyeckme n XMmmn4eckmne Bubnnoteka LIOK
CcBOWCTBAa BOAbl https://m.edsoo.ru/ffl0d587a
36 CocTtaB OCHOBaHUN. Bubnmnoteka LIOK
MoHATME 06 nHamkaTopax https://m.edsoo.ru/ff0d59e2
Bopga kak pactBopuTtesb.
HacbllWweHHbIe n
37 HeHaCL:IUJ,eHHbIe pacTBOpbLI. Burbnmoreka LIOK
https://m.edsoo.ru/ff0d5b40
MaccoBas nons BellecTea B
pacTBope
MpakTnyeckasa paborta Ne 5
no teme «llpurotoBnenme
38 pacTBOpOB cF:) onpenenéHHomn Bubnmorexa LIOK
. - https://m.edsoo.ru/ffl0d5eba
MacCcoBOW aornen
pPaCcTBOPEHHOIO BeLlecTBay
KoHTponbHas Ta Ne2 n
39 Tgmeprmcjop?)fcl)Bjnopou.o Bubnmorexa LIOK
https://m.edsoo.ru/ff0d6342
Bopa»
Okecnabl: cocTas,
40 Knaccuukaums, Bubnmorexa LIOK

HOMEHKNnaTtypa

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

I'Ionyqume n XuMmmn4eckmne
CBOWCTBA KMCMNOTHbIX,

Bubnuoteka LLOK

41 OCHOBHbIX 1 aMdOTEPHbIX https://m.edsoo.ru/ff0d664e
OKCMOoB
HOBaHWUA: TaB
42 S;Cimz)maj”oj as, Bubnmnoteka LIOK
’ https://m.edsoo.ru/ff0d67ca
HOMeHKNaTypa

43 MonyyeHne n xummn4yeckune Bubnmnoteka LIOK
CBOWCTBa OCHOBaHWI https://m.edsoo.ru/ff0d67ca
Kucnortbl: coctaB

44 Knaccugukauma | Bubnmorexa LIOK

’ https://m.edsoo.ru/ff0dfee2
HOMEHKMnaTypa

45 MonyyeHne n xummn4yeckmne Bubnmnoteka LIOK
CBOWCTBA KUCNOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue):

46 HOMeHKMnaTypa, cnocoobl Bbubnuoteka LIOK
NONy4YEHUs, XUMNYeCKne https://m.edsoo.ru/00ad9474
CcBOWNCTBA
MpakTnyeckasa pabota Ne 6.

PeweHne

47 9KCnepuMeHTarnbHbIX 3aga4 Bubnmnoteka LIOK
no teme « OCHOBHbIE KNnacchl https://m.edsoo.ru/00ad9b7c
HEeopraHM4Yeckmx
COEINHEHNN»
feHeTnyeckas cBs3b M

48 KﬁazcaMiCH:opCraHsmqegﬁy Bubnmorexa LIOK

. https://m.edsoo.ru/00ad9a50
coeauHeHumn

49 Ob60o0LeHne n BubnuoTteka 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

cuctemMaTnsaumsa 3HaHuin

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

KoHTponbHas pabota Ne3 no
Teme "OCHOBHbIE Kacchl

Bubnmnoteka LIOK

50 HeopraHM4yeckmx https://m.edsoo.ru/00ad9el1a
coeanHeHnn"
MepBble NONbITKK

1 | bt e svcrea oK

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

rpynnax CXoaHbIX
3N1IEMEHTOB
Mepuognyecknin 3akoH n

50 Mepuogmnyeckas cuctema Bubnmnoteka LIOK
XUMUYECKNX anemeHToB [. https://m.edsoo.ru/00adas2c
. MeHgeneeBa

53 Mepuogbl, rpynnel, Bubnnoteka LIOK
noarpynnel https://m.edsoo.ru/00adas2c

54 CtpoeHue atomos. CocTaB Bubnnoteka LIOK
aToMHbIX siaep. N3oTonebl https://m.edsoo.ru/00ada342
CTpoeHune aneKkTPOHHbIX

55 obono4yek atomoB Bubnmnoteka LIOK
anemeHToB lNepnogmnyeckon https://m.edsoo.ru/00ada6bbc
cuctemsbl [1. 1. MeHpeneeBa
Xapaktepuctuka
XUMUYECKOro 3remMeHTa n

56 ero noig:esmaroela e Brbnmorexa LIOK

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

Mepuogunyeckon cucteme [.
. MeHgeneeBa

57 3HayeHue Neprnogunyeckoro Bubnmnoteka LIOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

3aKoHa 41 pasBuUTUS HayKK
n npaktukn. 0. .
MeHgeneeB — y4YéHbIN,
negaror v rpaxgaHuH

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

PesepBHbIN YPOK.
Ob6o0LeHne n

Bubnmnoteka LIOK

o8 CMCTemaTV,IsaU'Mﬂ 3Hanun / https://m.edsoo.ru/00adb33c
Bcepoccuinckas
npoBepoyHas paboTa
KoHTponbHas paboTta Ne4 no
Teme «CTpoeHne aToma.
59 XMMW-leCKpaﬂ cBA3b» / Brbnmoreka LIOK
N https://m.edsoo.ru/00adb486
Bcepoccuinckas
npoeepoyHasa paboTta
nexkTpooTpuLaTernbH
60 :Toemozoxomfl)m:leacfmx o Bubnvoreka LIOK
https://m.edsoo.ru/00adaab8
31EMEHTOB
61 MoHHas xuMmmnyeckasa cBs3b Brbnmoreka LIOK
https://m.edsoo.ru/00adac34
62 KoBaneHTHas nonspHas Bubnmnoteka LIOK
XUMU4Yeckasa CBsi3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenonsipHas Bubnmnoteka LIOK
XUMU4Yeckasa CBsi3b https://m.edsoo.ru/00adaab8
Bubnmnoteka LIOK
64 CreneHb okucnerys https://m.edsoo.ru/00adae28
OkucnutensHo- BubnoTeka LIOK
65 BOCCTaHOBUTESbHbIE

peakuun

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



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

Okucnutenu un

Bubnmnoteka LIOK

66 BOCCTaHOBUTENU 1 https://m.edsoo.ru/00adb076
PesepBHbIN YPOK.
67 c?miizul\:z:;:amm 3HaHWUM No 1 Bubnmoreka LIOK
H https://m.edsoo.ru/00ad9cb?2
Teme «CTpoeHue atoma.
Xummnyeckas cBsa3b»
Pe3epBHbIN ypOK.
68 OBoBLIEHMe 1 1 Bubnnoteka LIOK

cucTtemMaTmsauusa 3HaHun

https://m.edsoo.ru/ff0d61c6

OBLIEE KONMYECTBO YACOB
Nno NnPOrPAMME

68



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

9 KIACC

KonunyecTtBo yacoB

ONeKTPOHHbIe unudpoBbIe

Ne OdaTta
Tema ypoka KOHTpoanble I'IpaKTuqecxue 06pa30BaTeanble
n/n Bcero n3yyeHus
paboThbl paboTbl pecypchbl
[Mepuognyecknin 3aKoH.
1 Mepunogmnyeckas cucrtema 1 Bubnmnoteka LIOK
XUMMYecknx anemeHTtoB [. https://m.edsoo.ru/00adb59e
. MeHpeneeBa
3aKoOHOMEpPHOCTU B
5 N3MEHEHNN CBONCTB 1 Bubnmnoteka LIOK
XUMWNYECKNX INTIEMEHTOB https://m.edsoo.ru/00adb6b6
nepBbIX TPEX NEPNOOOB
Knaccundukaumsa un
3 HomeHKi)aTypI)-la 1 Bubnmorexa LIOK
https://m.edsoo.ru/00adb7e2
HEeopraHM4YecK1x BELLIECTB
Buabl xummnyeckom cBa3un n
4 TI/II'JIJ'bI KpUCTanmnnyeckux 1 Bubnvoreka LIOK
. https://m.edsoo.ru/00adbac6
peLweéTok
KoHTponbHas pabota Ne1
no teme «loBTopeHne n
5 yrnybneHme 3HaHuin 1 1
OCHOBHbIX pa3fenoB Kypca
8 knacca»
Knaccudpukauyus
6 xman;ze(ct:)m; I;eakumﬁ no 1 Bubnmorexa LIOK
https://m.edsoo.ru/00adbcb0
pasnn4yHbIM NPU3HaKam
7 [MoHATME 0 ckopocTH 1 Bubnmnoteka LIOK



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.
[MOHATME O rOMOreHHbIX U
reTeporeHHbIX peakuynax

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

[MOHATME O XMMYECKOM
paBHOBECUN. (DaKTOpr,
BINnAKOLLMNE Ha CKOPOCTb

Bubnmnoteka LIOK

8 XUMUYECKOW peakuumn u https://m.edsoo.ru/00adc28c
NonoXeHne XMMmM4ecKoro
paBHOBECUS
9 (B);(ZI(STJ-IaMHT:;MbTZileble Bubnmorexa LIOK
https://m.edsoo.ru/00adcade
peakumm
Teopwus
10 ANEKTPONNTUYECKON Bubnnoteka LIOK
anccounaunn. CunbHble 1 https://m.edsoo.ru/00adcd68
cnabble anekTponuTbl
11 NoHHbIe ypaBHEHNS Bubnuoteka LLOK
peakumnn https://m.edsoo.ru/00add448
XuMmnyeckme cBomNCTBa
KMCMNOT 1 OCHOBaHUM B
12 cBeTe npeacTtaBneHnin oo Bubnmotexa LIOK
. https://m.edsoo0.ru/00add5d8
3ANEKTPONNTUYECKON
auccounaumm
XUMn4eckme CBOMNCTBa
conen B cBeTe
13 npeactaBneHnn od Bubnmotexa LIOK
. https://m.edsoo.ru/00add8b2
3NEKTPONNTNYECKON
anccoumaumm
14 lMoHsaTMe o rmgponunse Bubnnoteka LIOK



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

conemn

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

O06o0LweHne u

Bubnmnoteka LIOK

15 cucrtemaTusaumsi 3HaHum https://m.edsoo.ru/00addd12
MpakTuyeckas pabota Ne 1.

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

KoHTponbHas paboTta Ne2
no Teme

17 «dnekTponuTmnyeckas Bubnuoteka LIOK

https://m.edsoo.ru/00addecO
anccoumaums. XuMnyeckmne
peakuum B pactBopax»
O6Lwasa xapakrepucTuka

18 ranoreHoB. XuMmnyeckume bubnuoteka LIOK
CBOWCTBA Ha npumepe https://m.edsoo.ru/00addfe2
xnopa
Xnoposogopoa. ConsHas

19 KMcnoTa, XMMmnyeckme Bbubnuoteka LIOK
CBOWCTBA, NosyyeHue, https://m.edsoo.ru/00ade104
NPUMEHEHNe
MpakTtnyeckas pabota Ne 2

20 no Teme «lonyyeHune Bubnuoteka LLOK
CONSAIHOM KUCIOThI, https://m.edsoo.ru/00ade348
N3y4yeHne e€ CBONCTB»

BbluncneHums no
21 ypaBHEHNAM XUMNYECKNX Bubnmnoteka LIOK

peakumin, ecnn oguH n3
peareHToB AaH B U30bITke

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



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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22

O6Lwasa xapakrtepucTuka
anemeHToB VIA-rpynnbl

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

23

AnnoTponHble
Moandukauum cepebil.
HaxoxxgeHune cepbl 1 eé
coeIMHeHUn B Npupoae.
XnuMnyeckme ceomcTBa
cepbl

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

24

CepoBogopoa, CTpoeHue,
Pn3nMYECKME N XUMNYECKNE
CBOMCTBa

Bubnnoteka LIOK
https://m.edsoo.ru/00ade802

25

Okengbl cepbl. CepHas
Kucrnota, unsnyeckme u
XMMUYECKNE CBOMCTBA,
npuMeHeHne

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

26

Xnmumyeckme peakumm,
nexatjme B OCHOBe
NPOMbILLIEHHOrO cnocoba
nony4yeHusi CepHoOn
KMCNOTbl. XMMN4yeckoe
3arpsisHeEHNE OKpY>KatoLLEN
cpeabl COeaNHEHNSIMU
cepbl

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

27

BbluncneHne maccoBoun
A0NM BbIXo4a Npoaykra
peakumnm

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

28

Ob6uwas xapakrepucTuka
anemeHToB VA-rpynnbl.
A30T, pacnpocTpaHeHue B

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



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, pusnyeckne un
XMMMWYeCKNe CBOWNCTBA

AMMuMak, ero gousmyeckme u

Bubnmnoteka LIOK

29 | XuMudeckue CBOUCTER, https:/m.eds00.ru/00adf004
nonyyeHne n NpuMeHeHmne
MpakTtnyeckasa pabota Ne 3
30 no Teme «lonyyeHune Bubnuoteka LLOK
aMmmuaka, u3yvyeHue ero https://m.edsoo.ru/00adf180
CBOWUCTB»
A3oTHagda KucnoTa, eé
31 domsnyeckme n XM;\AMHGCKMG Bubnmorexa LIOK
y https://m.edso0.ru/00adf306
CBOWNCTBA
Mcnonb3oBaHue HUTpaToB
N conen aMMoOHUs B
KayecTBe MMHEpanbHbIX
32 yoobpeHun. XI/IIF\)/II/Il-IeCKoe Bubnuoreka LIOK
o https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKpYyKatoLen
cpeabl CoeanHEHNsIMn
asoTa
docdop. Okeng docdopa
33 (V) n bochopHas kucnoTa, Bubnmnoteka LIOK
PUn3nMYECKME N XMUMNYECKNE https://m.edsoo.ru/00adf68a
CBOWCTBA, NosfyyeHue
Mcnonb3oBaHue dpocaToB
B Ka4eCTBEe MUHepasnbHbIX
34 yooopeHui. 3arpr;)|3HeHv|e Bubnmorexa LIOK
y https://m.edsoo.ru/00adfc20
npupoaHon cpenbl
docatamm
35 Yrnepog, BubnuoTteka 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

pacnpocTpaHeHve B
npupoae, pusnyeckne un
XMMMWYeCKNe CBOWCTBA

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

Okcuapbl yrnepoaa, nx
Cbl/l3l/l‘-IeCKl/le n XuMmn4eckmne

Bubnuoteka LLOK

36 cBOMCTBA. JKOOrMHeckmne https://m.edsoo.ru/00adfebe
npobnemsl, CBA3aHHbIE C
okcuaom yrnepoga (1V)

37 YronbHas Kucrnorta un eé Bubnnoteka LIOK
conu https://m.edsoo.ru/00ae006¢
MpakTtnyeckas pabota Ne 4
no teme "Mony4eHne

38 Yrnekncnoro r)ellsa. Bubnmorexa LIOK

https://m.edsoo.ru/00ae027¢e

KauecTBeHHas peakuus Ha
kapboHaT-noH"
lMepBOHa4anbHbIe MOHATUS

39 00 opraHu4eckunx Bubnmnoteka LIOK
BellecTBax Kak o https://m.edsoo.ru/00ae054e
CoeauHeHusIX yrnepoga

40 KpemHun n ero Bubnmnoteka LIOK
coeNHeHusa https://m.edsoo.ru/00ae080a
MpakTtnyeckasa pabota Ne 5.
PeleHnune

41 3KCnepuMeHTarbHbIX 3aga4 Bubnuoteka LLOK
no Teme «BaxHelwmne https://m.edsoo.ru/00ae0bf2
HemeTannbl U nx
COeauHEeHUs»

42 KoHTponbHasa pabtota Ne3 BubnuoTteka LIOK

no teme «BaxHenwume

https://m.edsoo.ru/00ae0e18



https://m.edsoo.ru/00adfd9c
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HeMeTaljibl N UX
coeagnHeHnsa»

O6wan xapakTepucTtuka
XUMUYECKNX SNTIEMEHTOB —
meTannoB. MeTannunyeckas

Bubnmnoteka LIOK

43 CBASL W MeTannmquKa? https://m.edsoo.ru/00ae103e
Kpuctannumyeckas peLuéTka.
dunsnyeckne ceoncTea
MeTannos
XnMnyeckme cBomcTBa
44 MeTanmos. Bubnmnoteka LIOK
OIEKTPOXUMUYECKUN pag https://m.edsoo.ru/00ae1156
HanNPsKeHU MeTannos
O6wme crnocoobbl
nonyyYeHnss MeTansos.
CnnaBbl. BeluncneHusa no
45 ypaBHEHNAM XUMNYECKNX Bubnmorexa LIOK
y https://m.edsoo.ru/00ae1156
peakuuin, ecrnv oguH n3
peareHTOB COAEPXMUT
npumecwu
46 [MoHATME 0 KoppOo3nn Bubnmnoteka LIOK
MeTannos https://m.edsoo.ru/00ae1278
Bubnmnoteka LIOK
47 eno4Hbie meTanmb https://m.edsoo.ru/00ae14b2
48 Oxkcunabl 1 rmgpokenapl Bubnuoteka LLOK
HaTpUsa 1 Kanus https://m.edsoo.ru/00ae14b2
I.Ll,enquosemeanbie BubnvoTexa LIOK
49 MeTanmbl — KanbLumni n

MarHum

https://m.edsoo.ru/00ae15e8



https://m.edsoo.ru/00ae103e
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BaxkHenwmne coegmHeHus

Bubnmnoteka LIOK

50 Kanbuus https://m.edsoo.ru/00ae15e8
51 O606weHne n
cucTtemaTusaumsi 3HaHumn
50 XKécTtkocTb BOAbI U Bubnmnoteka LIOK
cnocobbl e€ ycTpaHeHus https://m.edsoo.ru/00ae 1886
lMpakTnyeckas Ta Ne
53 ncE) ieme ?:KSCTESS:b 20,D,b(|5 Bubnmorexa LIOK
. " https://m.edsoo.ru/00ae1ae8
N MeToabl €€ yCTpaHeHus
. Bubnnoteka LIOK
54 AstoMMHMI https://m.edsoo.ru/00ae1c64
55 AmdoTepHbIE CBONCTBA Bubnmnoteka LIOK
oKcuaa u rmgpokcunaa https://m.edsoo.ru/00ae1c64
Bubnmnoteka LIOK
56 HKeneso https://m.edsoo0.ru/00ae1d86
Okcuapl, rmgpokcnabi 1
57 COJ'IVI?KG,J'Ie:ép(”) M?Kenesa Bubnmorexa LIOK
(1 https://m.edso0.ru/00ae35e6
58 O06o0LwWweHne n
cucTtemaTusaumst 3HaHumn
MpakTnyeckasa pabota Ne 7.
Pelienune
59 3KCnepuMeHTanbHbIX 3a4au Bbubnuoteka LIOK
no teme «BaxHenwune https://m.edsoo.ru/00ae3de8
MeTannbl U ux
coegunHeHna»
60 Bbluncnexumsa no Bubnmnoteka LIOK

YpaBHEHNAM XUMNYECKNX

https://m.edsoo.ru/00ae1750
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peakuunn, ecrnm oguH n3
peareHToB AaH B U30bITke
U1 CoaepXuT NpUMecu.
BbluncneHmna maccosomn
A0nn BbIXxo4a Npoaykra
peakumm

O600LwWweHne n

61 cuctemMaTm3auuna aHaHum
KoHTponbHas pabota Ne4
62 no teme «BaxHenwune
MeTannbl N ux
COeANHEHNS»
B TBa N MaTtepuanbl B
63 nggj:iZHeaBHoﬁamiij Brbnmoreka LIOK
https://m.edsoo.ru/00ae3f50
Yyenoseka
64 Xnmuyeckoe sarpsisHeHue Bubnnoteka LLIOK
OoKpyXatoLien cpeapl https://m.edsoo.ru/00ae4270
65 Ponb xumumn B peLleHum Bubnnoteka LIOK
aKonornyeckmx npobrem https://m.edsoo.ru/00ae4270
PesepBHbIN yPOK. EnbrioTexa LIOK
66 ObobuieHme 1 5 https://m.edsI(;lo.ru/OanOdOa
cucTtemaTusaumsi 3HaHum
67 g%zzﬁ::rey;)m. Bubnuoteka LLOK
. https://m.edsoo.ru/00adb33c
cucTemaTusaumns 3HaHum
68 g%zziﬁ::reyflo'(. Bubnmnoteka LIOK

cuctemaTtmsaumns 3HaHuin

https://m.edsoo.ru/00ad9cb2
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OBLUEE KONMYECTBO YACOB
Mo NPOrPAMME
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NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA30BATEJIbHOM NPOIrPAMMbI

8 KINTACC

Koa

nposepsieMoro
pe3ynbTaTa

MpoBepsieMble NpeaMeTHbIE pe3yfibTaTbl OCBOEHUSA
OCHOBHOM obpa3oBaTeribHOM NporpamMmmbl OCHOBHOIO
o6Lero o6pasoBaHus

1

Mo Teme: «[lepBOHavarnbHble XMMUYECKNE NOHATUAY

1.1

pacKpbliBaTb CMbICIT OCHOBHbIX XMMWYECKMX MOHATUA: aToM,
MOSeKyrna, XWUMUYECKUA 3IrieMEeHT, NpocToe BeLllecTBO,
CNOXHOE BeLeCTBO, CMeCb (0AHOpOAHAas U HeoaHOpoaHas),
BarieHTHOCTb, OTHOCUTENbHAA aToMHas W MoneKynspHas
Macca, KONMMYEeCTBO BELLECTBa, MOSlb, MOMsipPHas Macca,
MaccoBasi OONnA XUMWYECKOro 3riemMeHTa B COeAUHEHUN,
MOSISIPHBIN OOBLEM, XMMMYECKasi peakuus, Krnaccudgukaums
peakuumn: peakuum COEAMHEHUS, pPeakunn pPasfnoXeHus,
peakumMn  3aMeLleHusi, peakumm  obmeHa, 9K30- U
3HOOTEPMUYECKME peaKkuuun, TenrnoBon 3dekT peakuumu,
pacTtBop, MaccoBad gons  BewectBa  (NpoueHTHas

KOHLUEHTpaums) B pacTBope

1.2

NN CTpnpoBaTb B3aMMOCBA3b OCHOBHbIX  XMMWYECKUX
NOHATUN U NMPUMEHATb 3TN NOHATUA MNMPU ONMCaHnN BeLLleCTB U

nX NpesBpaLLeHnin

1.3

1.4

1.5

MCMOMb30BaTb XUMWUYECKYH) CUMBONWKY AN COCTaBneHust
cbopMyn BELLECTB 1 YpaBHEHWUI XMMUYECKUX peaKLni
pacKpbiBaTb CMbICIT 3aKOHOB COXPaHEHWs MaccChbl BeLLecTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOMEKYNAPHOIO  Y4YeHUs,
3akoHa ABoragpo

onpenensATb BaneHTHOCTb aTOMOB 3MEMEHTOB B OMHApPHbIX
COEAMNHEHUSIX

1.6

KJ'IaCCI/IC*)I/ILI,I/IDOBaTb XMMn4yeckme peakunnm (I'IO Hycny wm

COCTaBYy Yy4yacTBYKLLUMX B peakuuu BELIEeCTB, MO TENIOBOMY

ahhekTy)




1.7

1.8

BbIYUCIIATL OTHOCUTENbHYIO MOMEKYNAPHYIO M MOSISIPHYHO
Macchbl BELECTB

BblMMCNATL MAacCCOBYK [OMI0 XUMMUYECKOro anemMeHTa no
dopmyrne coeanHeHus,

1.9

Bbl4UCIIATb MaCCOBYIO A0S0 BELWECTBaA B pacTBope

1.10

NnpUMEeHATb eCTeCTBEHHOHay4YHble MeTOoAdbl MNO3HAaHUA —
HabnogeHue, n3amepeHmne, wmogersnimpoBaHme, JIKCNEepuMeHT

(peanbHbIN N MbICIIEHHbIN)

2.1

2.2

Mo Teme: «BaxHenwwne npencraBUTENN HeOPraHNYECKUX
BELLECTB»

pacKkpbiBaTb CMbIC/T OCHOBHbIX XUMWUYECKUX MOHATUIN: oKcua,
KMcrnoTa, OCHOBaHue, Coslb

onpeaenaTb NPUHAANEXHOCTb BeLecTB K onpeaenéHHoMmy

Knaccy coeiMHeHun no popmynam

2.3

KnaccuduumMpoBaTb HEOpraHM4eckne BelecTaa

2.4

2.5

2.6

2.7

XapakTepu3oBaTb (OnucbiBaTb) 06LME XMMUYECKNE CBONCTBA
BELLECTB pasfMyHbIX KNaccoB, MOATBepXaash onucaHve
npMMepamMn MOJEKYMSIPHbIX YPaBHEHUN COOTBETCTBYHLLNX
XUMUYECKNX peakLmi

NPOrHo3npoBaTb CBOWMCTBaA BELLECTB B 3aBUCMMOCTU OT WX
Ka4eCTBEHHOIo COCTaBa, BO3MOXHOCTU npoTeKaHnAa

XUMNYECKNX ﬂpeBpaLLleHMIZ B Pa3JyIN4HbIX YCNOBUAX

crnegoBaTthb NpaBunam Mosib30BaHUS XMMUYECKOW MOCYAOn U
nabopatopHbiM  obopygoBaHveM, a Takke MpaBunam
oOpalleHus ¢ BelecTBamMn B COOTBETCTBUMN C UHCTPYKLUMSIMU
MO BbIMNOMHEHMIO JTABOPATOPHbLIX XUMMUYECKMX OMbITOB MO
nony4eHnto n cobmpanmio razoobpasHbix BeLLECTB (Bogopona
N Kncrnopopa), NPUroTOBIIEHMIO PacTBOPOB C OnpenenéHHoNn
MacCoOBOW [Ofen pacTBOPEHHOrO BellecTBa, NfiaHMpoBaTb U
NPOBOANTbL XMMWYECKME IKCMEPUMEHTbI MO pacno3HaBaHUIO
pPacTBOPOB LUEMNOYeN M KUACNOT C MOMOLLB WHOUKATOPOB
(nakmyc, dpeHonTanenH, MeTuUnopaHx u gpyrue)

npoBOoAunTb paC‘-IéTbI no ypaBHEHUIO XUMUYECKON peakunn

Mo Teme: «llepnogunyeckun 3akoH n Nepuogmnyeckas cuctema




xummndecknx anemeHtoB [. W. MeHpeneesa. CTtpoeHue
aTOMOB. Xmmnyeckas CBSi3b. OkucnutenbHo-

BOCCTAHOBUTEJIbHbIE peaKUunmn»

3.1

packpbiBaTb CMbIC/T OCHOBHbIX XUMWYECKUX NOHATUN: A40p0
aTtoma, SJ'IeKTpOHHbIIZ cnoM aTtoma, artomHas Op6I/ITaJ'II:>,
pagnyc atomMa, XMmMnyeckad CBA3b, MNMoJidpHaa U HenondapHas
KoBarneHTHaa CBA3b, 3JieKTpooTpunuaTesibHOCTb, WOHHAaA

CBA3b, NOH, KATUOH, aHNOH, CTENeHb OKNCIEeHnA

3.2

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

3.3

onucbiBaTb M XapaktepudoBaTb  TabnuuHyio  dopmy
MNepuoanyeckon CUCTEMBI XUMUYECKNX SNEeMEHTOB:
pasnuyaTtb MNOHATUA «rnaBHas nogrpynna (Arpynna)» wu
«noboyHaa noarpynna (brpynna)», «mansie» n «bonblime»

nepuoapl

3.4

packpbiBaTb  cMmbicn  [lepuogmnyveckoro  3akoHa  O.W.
MeHpgeneeBa: 4eMOHCTpMpOBaTb NOHMMaHNE NePUOaNYECKON
3aBUCMMOCTU CBOWCTB XMMWYECKUX IMIEMEHTOB OT WX

nonoxeHu4a B lNepuognyeckon cncreme

3.5

3.6

COOTHOCUTbL 0003Ha4yeHusi, KoTopble uMerTca B Tabnuue
«lNepmnogunyeckas cuctema Xummyeckux anemeHtos [.U.
MeHngeneeBa» C 4YMCMOBLIMU XapakKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMMUYECKMX 3fieMeHToB (cocTaB W 3apsag sapa,
obuiee 4MCno 9NEeKTPOHOB W pacnpegeneHve ux no
SNEKTPOHHbLIM CIOSIM)

onpepnendaTb CteneHb OKUCIeHnA O3JIEMEHTOB B 6I/IHaprIX

coeanMHeHnAxX

3.7

onpeaensaTb BUA XMMUYECKON CBSI3W (KOBANeHTHasi U MOHHas!)
B HEOPraHWYECKNX COEAMHEHUSIX

9 KINACC

Kon
npoBepsieMoro
pesynbTaTa

1

NMpoBepsieMble npegMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTefibHOM NporpamMmmbl OCHOBHOIO
obuero obpasoBaHus

Mo Teme: «BelwecTBO U XMMMyeckasa peakumsa»




1.1

1.2

1.3

1.4

1.5

packpblBaTb CMbICIT  OCHOBHbIX  XMMWYECKUX  MOHATUN:
pPacTBOpP, ANEKTPONUTLI, HEANEKTPONUTLI, ANEKTPONUTUYECKas
anccoumaumsa, peakumm WOHHOro obmeHa, kaTtanusaTop,
XUMUYecKoe paBHOBecue, obpaTumble U HeobpaTumble
peakumm, OKUCIUTENTbHOBOCCTAHOBUTESbHbIE peakumm,
oKMCnnTenb, BOCCTaHOBUTESb, OKUCIIEHNE n
BOCCTaHOBMEHNE, annoTponnsa, aMmOTEPHOCTb, XMMUYECcKast
CBSI3b (koBaneHTHas, NOHHas, MeTannuyeckas),
Kpuctannuyeckas peléTka, chnnasbl, CKOPOCTb XUMUYECKOM
peakumnm

WUNNICTPUPOBaTb  B3aUMOCBSI3b  OCHOBHbIX  XMMWYECKUX
NOHATUN U NMPUMEHSATL 3TN NMOHATUSA NPU ONUCAHUN BELLLECTB U
nX npeBpaLLeHni

COCTaBfIATb YypPaBHEHUS 3JNEKTPONIUTUYECKON auccoumaumm
KMCNOT, LIefioven W cofien, MNoSfiHble U COKpaLUEHHble

ypaBHEHUS peakumii NOHHOro obmeHa

pacKkpbiBaTb CYLIHOCTb OKUCIUTENbHO-BOCCTAaHOBUTENbHbIX
peakuuin NocpeacTBOM COCTaBleHUs aNeKTpoHHOro GanaHca

3TUX peakunn

NPOBOAUTL PACYEThLI MO YPaBHEHMIO XMMUYECKON peakumm

2.1

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

nx coeanHeHna»

xapaktepusoBaTb (onucbiBaTb) obwwne wu cneundrnyeckmne
XUMUYECKME CBOWCTBA MNPOCTbIX M CIIOXHbIX BELEeCcTB,
noagTeBepxgas onucaHve npuMepaMn  MOSIEKYNSAPHbIX U

MOHHbIX YPaBHEHWIA COOTBETCTBYHOLLMX XMMUYECKNX peaKLmin

2.2

COCTaBNATb ypaBHEHUA peaKLl,I/IIZ, nogrBepXXaarLwmx
cyuiectBoBaHue reHeTUYEeCKON CBA3N mMexay BeulectBamMum

pa3rinvHbIX KIaccoB

2.3

nporHo3npoBaTb CBOWMCTBA BELLECTB B 3aBUCMMOCTU OT WX
CTpOEHUA, BO3MOXXHOCTU NnpoTEeKaHnA XNUMNYECKnNX

npeBpaLu,eHvu7| B pa3JIN4HbIX YCNOBUAX

2.4

cnepoBaTb npaBuiiamM Monb30BaHMS XMMUYECKOW MOCYAON U
nabopatopHbim obopygoBaHMEM, a TakkKe MpaBunam
obpallleHus ¢ BewecTBaMn B COOTBETCTBUU C MHCTPYKLUSMU




MO BbIMNOMHEHUIO NabopaTOPHbIX XUMWYECKMX OMbITOB MO
nony4yeHno n cobupaHuio razoobpasHbIX BewecTs (aMMmmnaka
N YrNeKkncroro rasa)

2.5

3.1

NpoBOANTL  peakuun, MNOATBEpPXOalLlmMe KayeCTBEHHbIN
COCTaB pPasfuyHbIX BELLECTB: pacno3HaBaTb OMbITHbIM NyTEM
xnopua-, 6pomng, woama, kapboHaT, docdart, cunukart,
cynbdat, rMAPOKCUAMOHbBI, KaTMOHbl  AMMOHWUSA,  WOHbI
M3YYEHHbIX  MeTansfoB, MNPUCYTCTBYKOLWME B  BOAHbIX
pacTBopax HeOpPraHM4ecknx BeLLeCTB

Mo Teme: «XvMua 1 okpyxaroLias cpega»

pacKkpblBaTb CMbICIST OCHOBHbIX XMMMUYeCKuX noHaTun: TMOK

BelecCTBa, KOppo3nAa MeTarsioB

3.2

NPUMEHSATb OCHOBHbI€ onepauuu MbICITUTENBHOMN
AEeATENbHOCTU — aHanu3 N CUHTE3, cpaBHeHne, 06obLieHme,
cucTteMatmsauuio,  BbISIBMEHME  MPUYMHHO-CNEACTBEHHbIX
CBA3EM — ONA WU3YyYEeHUs CBOWCTB BELLECTB M XUMMUYECKMX
peakuumn; eCTeCTBEHHOHay4Hble MeToAdbl MO3HaHuMa —
HabnogeHne, W3MepeHne, MOoOEnMpPOBaHME, 3SKCNEPUMEHT
(peanbHbIN N MbICIIEHHBIN)




NMPOBEPAEMbIE 3JIEMEHTbI COOAEPXXAHUA

8 KNNACC

Koa
1

1.1

1.2

1.3

1.4

lNMpoBepsieMbIN 3NeMeHT coaepKaHus
[MepBOHaYanbHble XUMUYECKMNE MOHATUS
MpeameT xmmmn. Pofib XMUMUK B XMU3HWU YerioBeka. XMMUSI B CUCTEME
Hayk. Tena un BewiectBa. Puanyeckme CBOMCTBA BeLLeCTB. ArperatHoe

COCTOAHNME BeLeCTB

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

Cnocobbl pasgeneHnss cMecem

ATOMbI U Monekynbl. XUMnyeckme anemeHTtbl. CMMBOSbI XUMUYECKMX
anemMeHToB. lpocTble M CrnoxHble BelwecTBa. ATOMHO-MOMEKYNsipHoe

yyeHune

Xumundeckas (bopmyna. BaneHTHOCTb aTOMOB XMMUYECKUX IFIEMEHTOB.
3akoH nocToAHcTBa cocTaBa BewecTtB. OTHocuTenbHas aTomHas
Macca. OTHocuTenbHas MOneKkyndapHada Macca. MaccoBas pons

XMMNYeCKoro anemMmeHTa B coeamHeHnmn

1.5

KonnyectBo BewectBa. Monb. MonapHas wMacca. BsanmocBs3b
KonmyecTBa, Macchl U YnCa CTPYKTYPHbIX eguHuL BewecTBa. PacyéThl

no oopmMyriamMm XMMMYECKUX COeANHEHUI

1.6

1.7

dunsnyeckne N XUMUYECKUE sBMEeHUs. Xumumyeckas peakuma un ee
npusHakn. 3akOH COXpaHEeHWs Maccbl BewecTB. XuMuUieckue
ypaBHeHUs. Knaccudukaumsi XMMUYECKMX peakumn (CoeauHeHus,
pasnoXeHusl, 3ameLLeHns, obmeHa)

XNMUYECKUA 3KCMEPUMEHT: 3HAaKOMCTBO C XMMWYECKOW MNOCydown, C
npasunammn pabotel B nabopatopum u npuémamum obpalweHuss C
nabopaTtopHbiM 000pygOBaHMEM, M3YyYEHME U OnucaHue uanvecknx
CBOMCTB  00pas3uoB  HeOpraHMYeckux  BeLlecTB, HabnwogeHue
dusnyecknx (NnaeBneHve BOCKa, TagHWE NbAa, pacTupaHue caxapa B
CTYNKe, KUNeHne 1 KOHAEeHcauus BOAbl) U XMMUYeckux (ropeHne cBeun,
npokanvBaHne MeaHoW NPOBOSIOKN, B3aUMOLENCTBME MeNa C KUCNOTON)
ABNEHUN, HabnaeHE 1 onMcaHne NPU3HaKOB NPOTEKAHNST XMMNYECKNX

peakuun (pasnoxeHwe caxapa, B3auMOOEeNCTBME CEPHOW KUCNOTbl C




xnopugom Bapusd, pasnoxeHune rungpokcuaa meau(ll) npm HarpeBaHun,
B3aMMmogenctene xenesa c pactesopom conv meau(ll), wndyyeHue
cnocoboB pasfeneHns cMmecen (C NOMOLLBID MarHuTa, punbTpoBaHue,
BbiNapuBaHue, ANCTUNNALMSA, XpomaTtorpadus), npoBegeHne OYUCTKU
noBapeHHOWN conu, HabnageHne n onucaHne pesynbTaToB NPOBeAEHNS
onbiTa, WMIOCTPUPYIOLLErO 3aKOH COXPaHEHWst MaccChl, Cco3gaHue

MoZAernen Monekyn (LapoCTePXXHEBLIX)

BaxHenwwne npeacraBuTeNiM HEOPraHNYECKMUX BELLECTB

2.1

2.2

Boagyx — cmecb rasos. CocTtaB Bo3gyxa. Kumcnopog — anemeHT wu
NpoCTOe BeLLECTBO. HaxoxaeHne kucrnopoa B npupoae, umsmyeckme n
XumMmyeckne caonctea (peakuum ropenusi). Okcumgpbl. [MpumeHeHue
kncnopoga. Cnocobbl nonyyvyeHuss kucrnopoga B nabopaTtopun wm
npombIwneHHocTn. KpyroBopoT kucnopoga B npupoge. O30H —

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

Tennoson  apeKkT  XMMUYECKOW  peakuuu,  TepMOXUMUYecKue
YpaBHEHUS, 9K30- U JHOOTEPMUYECKME peakumu. TonnmMBo: yronb U
MeTaH. 3arpsis3HeHuve BO3[yxa, YCurieHue MapHUKOBOro adodekTa,

pa3spyLLeHe 030HOBOro Crost

2.3

2.4

2.5

Booopoa — anemMeHT M MpocToe BellecTBO. HaxoxaeHve Bogopoda B
npupoae, husnMyeckne M XMMMUYECKMEe CBOWCTBA, NMPUMEHEHUE, Crocobbl

nony4veHus. KNcrnotsl 1 conu
MonsapHbIn 06 bEM ra3oB. Pacyé€Tbl N0 XMMUYECKUM YpaBHEHUSIM

dunsnyeckne ceonctBa Boabl. Boga kak pactBopuTenb. PacTtBopbl.
HacbllWweHHbIE N HEHACbILWEHHbIE pacTBOpPbl. PacTBOpMMOCTL BELLECTB B
Boae. MaccoBasi gonsi BelwecTBa B pacTtBope. XMMUYECKME CBOMCTBA
Boabl. OcHoBaHuA. Ponb pacTBOpOB B MPUPOLE M B XU3HM YerioBeka.
KpyroBopoT Boabl B npupofe. 3arpsisHeHne npupoaHblix Bog. OxpaHa m
O4YMCTKa NPMPOOHbIX BOA

2.6

2.7

Knaccudgmkauyus HeopraHn4yecKnx COENHEHUN. Okeunabl.
Knaccudpumkaums okcmaoB: coneobpasyoume (OCHOBHbIE, KUCMOTHbIE,
amdoTepHble) ©  Heconeobpasywwme. HomeHknatypa OKCUOOB.
dursmnyeckne n Xummyeckne CBOMCTBa okcMaoB. [onyyeHne okenaos

OcHoBaHus. Knaccudukaums OCHOBaHUIN: WEMNOYN U HEepacTBOPUMbIE
OCHOBaHuda. HomeHknaTypa oCHoBaHuMW. Pusmyeckme M XuMmUYeckue

cBOWCTBa OCHOBaHWN. NonyyeHne ocHoBaHUN




2.8

Kucnotbl. Knaccudgukaums kncnot. HomeHknatypa kucnot. dusmyeckme
U XumMumyeckue cBounctBa kucnot. Paag aktmBHocty mMmetannoB H.H.

BekeTtoBa. NonyyeHue kncnot

2.9

2.10

2.1

3.1

Conu. HomeHknatypa conen. ®dusmdeckne mM XMMUYECKME CBOWMCTBA

conewn. [Nony4eHune conen
"eHeTu4eckasa CBA3b MeXAy Knaccamu HeopraHM4YeCcKnx coeauHeHum

XVMUYECKMIA IKCMEPUMEHT: KadeCTBEHHOE onpefefieHne copepaHus
Kaucrnopoga B BO3gyxe, nornydvyeHue, cobupaHue, pacnosHaBaHue U
n3y4yeHne CBONCTB Kucropoaa, HabnaeHne B3anMoL4enCTBMSA BELLECTB
C KUCIOPOAOM M YCMOBUS BO3HUKHOBEHUS U MNpeKpaLleHns ropeHuns
(noxapa), o3HakomneHne c obpasuyamMmy OKCWMAOB M OMUCaHue uX
CBOWNCTB, NoflydyeHne, cobmpaHue, pacno3HaBaHMe U U3y4yeHne CBOWCTB
Bogopoaa (ropeHue), B3anmogencteme sogopoga ¢ okcuaom meau(ll)
(BO3MOXHO NCnonb3oBaHne BMgeomaTepuanos), HabnogeHne
obpa3yoB  BelwectB konuyectBoM 1 Momnb,  uMccregoBaHue
0cOBeHHOCTEN pacTBOPEHUS BELLECTB C PasfMyHON pacTBOPUMOCTLIO,
NPUroToBrieHME pPacTBOPOB C OMpefenéHHONn MaccoBOW  [Onewn
pacTBOPEHHOro BellecTBa, B3auMMoAeWcTBMEe BOAbl C MeTannamu
(HaTpmnem n kanbLmem) (BO3MOXHO UCMOMb30BaHME BugeoMmaTepuarnos),
onpegerneHne pacTtBOPOB KUCMOT W LeoYen C MOMOLLbIO MHANKATOPOB,
nccnepgosaHne 006pasUOB  HEOPraHUM4YecKMxX BELWECTB  PasfiMyHbIX
KnaccoB, HabniogeHne M3MeHeHUsi OKpacku MHAMKATOPOB B pacTBOpax
KMCAOT M LWenoyen, msydeHne B3avmopencTsma okcuga meau(ll) c
pacTBOPOM CEPHOW KUCMOTbl, KUCNOT C MeTarsiamu, peakuun
HenTpanusauumn, NonyvYeHme HepacTBOPUMbIX OCHOBAHWW, BbITECHEHUE
ogHOro  MeTanma  gpyruM M3 pacTtBopa  CONMW,  pelleHune
3KCnepuMeHTarnbHbIX 3agad  no Teme  «BaxHenmwwue  knaccol

HEOpPraHN4YeCcKnUx coeanHEHnn»

Mepuogunyecknin 3akoH n MNepuognyeckasa cnctema XMMmNM4eCcKnx
anemeHTOoB [J.1. MeHaeneeBa. CTpoeHne atomMoB. XMMU4eckas CBA3b.
OKncnNUTenNbHO-BOCCTAHOBUTESbHbIE peakumn

I'IepBble NOonNbITKA KJ'IaCCI/I(bI/IKaLlI/II/I XUMUYECKMX anemMeHToB. [NMoHsaTne o
rpynnax cxoaHbIX 3J1eMEeHTOB (I.Ll,eJ'IO'-IHbIe n Lwero4vyHo3eMerllbHble
MeTannbl, raroreHbl, NHEPTHbIE Fa3bl). OneMEHTbI, KOTOpble o6pa3y+0T

amMdOoTepHbIe OKCUAbI U TMApPOKCUabI




3.2

Mepnognyecknnn  3akoH. [lepuogundeckas cuctema  XUMUYECKUX
3r1eMeHTOB a.un. MeHnpeneesa. KopoTkonepuoaHasi n
AnNHHonepunogHaa dopmbl  [epuognyeckon CUCTEMbI  XMMUYECKUX
anemenToB [.U. MeHgeneesa. Neproapbl v rpynnbl. DU3NHECKUN CMbICHT
NopsiAKOBOro HoOMepa, HOMepoB Nepuoaa U rpynnbl ANeMeHTa

3.3

CtpoeHne atomoB. CocTaB aTOMHbIX saep. M3oTonbl. ONEKTPOHbI.
CTpoeHue 3nekTPOHHbIX 00ono4vek atoMoB nepBbiXx 20 XUMUYECKUX
3NeMeHTOoB Mepuoanyeckon CUCTEMBbI 0.n. MeHpeneesa.
XapakTepuctmka XMMUYECKOro arieMeHTa Mo €ero MosioKeHU B
Mepuogunyeckon cucteme .M. MeHgeneesa

3.4

3aKOHOMEPHOCTU U3MEHEHUS paguyca aTOMOB XMMUYECKUX SNIEMEHTOB,
MeTanIMyecknx N HemeTanIM4eckux CBOMCTB MO rpynnam v nepuogam.
3HauveHne [lepuoagnyeckoro 3akoHa U [lepnoguyeckon CUCTEMBI
XUMUYECKNX ONEeMEeHTOB [nd pasBuTUS Haykm u npaktukn. [O.U.

MeHpeneeB — Y4EHbIN U rpaXKaaHuH

3.5

3.6

Xumunyeckas cBsisb. KoBaneHTHasi (nonsipHasi M HenonsipHasi) CBA3b.
OneKTpooTPMLATENBbHOCTb XMMUYECKUX 3NEMEHTOB. VloHHas cBsi3b

CteneHb okucneHmda. OKUCNUTENbHOBOCCTAHOBUTEIbHbIE peakuunn.

npOLl,eCCbI OKUcIneHund n BOCCTaHOBIIE€HUA. Okncnutenu n
BOCCTAHOBUTEIN

3.7

9 KINACC

Kon

XVMUYECKNIA SKCMEPUMEHT: M3y4yeHne obpasLoB BELLECTB MeTassfoB U
HemMeTannoB, B3aMMOAEWCTBME T[MApoKCcMAa LUMHKA C pacTBopamMu
KACIOT M LLernoYen, NnpoBeaeHne onbITOB, UINMIOCTPUPYIOLWMX NPUMEpPbI
OKUCIUTENbHO-BOCCTAHOBUTENbHbIX  peakumn  (ropeHne,  peakuum
pasnoXeHusi, COeaUHEHMS)

HPOBepﬂeMblﬁ ANIeMeHT coaepxaHusd

BeluecTBo n xummnyeckas peakuusi. [loBTopeHue

1.1

Mepnoanyeckmn  3akoH. [lepuogmyeckas cuCcTeMa  XMMUYECKUX
anemeHToB [1.U. MeHoeneeBa. CTpoeHne atomoB. 3aKOHOMEPHOCTU B
N3MEHEeHUN CBOMCTB XMUMUYECKUX INIEMEHTOB NEpPBbIX TPEX NEPUOAOB,
Kanus, Kanbuus U WX COEOUHEHWA B COOTBETCTBMM C MOSOXEHUEM

anemMeHToB B [lepnognyeckon cucteMe n CTPOEHNEM UX aTOMOB




1.2

CTtpoeHue BelLecTBa: BUAbI XMMUYECKON CBA3U. TUNbI KpUCTanImMyecknux
PEeLETOoK, 3aBUCMMOCTb CBOWCTB BeLleCcTBa OT TuMa KpucTaninyeckom
PEeLETKM N BMOa XMMUYeckon cBasn. Knaccudpukauma n HoMeHknartypa
HeopraHM4yeckMx BelecTB  (MexayHapoaHas W TpuBManbHas).
XnMuyeckne CBOMCTBA BELLECTB, OTHOCSALLUMXCA K pasfMyHbIM Krnaccam
HeopraHM4Yeckux COeOUHEHUN, reHeTudeckas CBS3b HeOopraHU4ecKux

BELLLeCTB

1.3

1.4

Knaccudumkaumsa XuMmnyeckmx peakuuin no pasnnyHbiM npusHakam (no
4nucny M cocTtaBy Yy4acTBYHOLUMX B peakunn BeLlecTB, MO TENnoBOMY
appeKTY, NO NBMEHEHUIO CTENEHEN OKUCNEHUSA XUMUYECKUX INIEMEHTOB,
no obpatMmoctTM, MO  ydacTuM  KaTanusaTopa). JK30- U
9HOOTEPMUYECKNE peaKunn, TEPMOXUMUYECKNE YpaBHEHUA. [oHATME O

CKOPOCTU XM N4ecKom peakunn

MoHaTMEe 06 obpaTuMbIX M HeobpaTUMbIX XMMUYECKUX peakuusix.
MOHATME O TrOMOreHHbIX W TEeTEepPoreHHbIX peakumax. [loHaTne o
XUMUYECKOM paBHoBecuU. dakTopbl, BAUAKOWME HA  CKOPOCTb

XUMUYECKOMN peakuunn n norfioxkeHne Xxmmmn4eckoro paBHoBecus

1.5

1.6

1.7

OKMCNUTENBbHO-BOCCTAHOBUTENbHbIE PEeaKUMN, 3NEKTPOHHbLIN HanaHc
OKMCNUTENbHO-BOCCTAHOBUTESNBbHOW peakuun. CocTaBreHne ypaBHEHUN
OKUCNUTENbHO-BOCCTAHOBUTESNbHBLIX ~ peakuun C  UCMOSfb30BaHUEM

mMeToada 3J1eKTPOHHOIro banaHca

Teopuss  3MNEKTPONUTUYECKOM  guccoumaunu. OnekTponuTbl n
HEeanekTponuTbl. KaTuoHbl, aHNMoHbl. MexaHn3m guccouvaunmn BewecTs
C pasnuMyHbIMM BuaamMum Xxummudeckon cessn. CTeneHb Auccouunaumun.
CunbHble n cnabble anekTponutbl. Peakunn noHHoro obmeHa. Ycnosus
NpOTEKAHNA peakuMh WOHHOro OOMeHa, MOMHble M COKpaWEHHbIEe
NOHHblEe ypaBHeEHUs peakumn. CBONCTBA KUCMOT, OCHOBaHUM N CONen B
cBeTe npeactaeBneHMn 06  9NEKTPONUTMYECKOW  Auccoumauunn.
KauyecTBeHHble peakumn Ha NOHBbI. [NoHATME O rMaponn3e conemn

XUMUYECKNI 9KCNEPUMEHT: O3HaKoMIeHne C Moaenamm
KpUCTaninyecknx peleéTok HeopraHMYecKnx BeELLeCTB — MeTassioB U
HemeTannoB (rpaduta M anmasa), CIOXHbIX BelecTB (xnopuga
HaTpusl); UCCcrnegoBaHNe 3aBUCMMOCTU CKOPOCTUM XUMUYECKOW peakuun
oT BO34EenNCTBuA pasnnyHbIX ¢baKTopoB; nccrnenosaHue
3r1eKTPONPOBOAHOCTN PacTBOPOB BeLLeCTB, npouecca auccouuaumm




2.1

2.2

2.3

KUCMoT, Lenoyen [ coneu (BO3MOXHO ncrnonb3oBaHne
BMAeomaTepmnanoB); NpoBeaeHNE ONbITOB, UMMIOCTPUPYIOLNX NPU3HAKK
npoTekaHns peakumi WOHHOro obmeHa (obpasoBaHue oOcafka,
BblgeneHne rasa, obpasoBaHve BOAbl); OMbITOB, WIMOCTPUPYIOLLNX
NpUMepbl  OKUCNUTENbHO-BOCCTAHOBUTESNbHBIX — peakunin  (ropeHue,
peakumn pasnoXeHusi, COeguHEeHUs); pacrno3HaBaHUe HeopraHMYecKnx
BELLEeCTB C MOMOLLbIO KA4YeCTBEHHbIX peakunid Ha WOHbI, pelueHue

SKCrNepmnmMeHTalribHbIX 3aau
HemeTtannbl n nx coeamHeHus

O6waa xapaktepuctuka ranoreHoB. Ocob6eHHOCTU CTPOEHUs aTOMOB,
XapakTepHble cTeneHun okucrneHus. CTpoeHne u usnyeckme CBoOMCTBa
NPOCTbIX BELLECTB — rasioreHoB. XMMUYEeCKMe CBOMCTBA Ha npuMmepe
xnopa (B3aMmogenctsme C MeTannamu, HemeTannamu, Lernodyamm).
Xnoposogopog. CongHasa KucnoTa, XMMUYecKne CBOMCTBA, MosydeHune,
npumeHeHne. [encteBne xnopa W XoOpoBOAOPOAA Ha OpraHuam

yenoBeka. BaxHenwne Xnopwuabl N X HaxoxgeHue B npupoae

Obwaa xapaktepuctnka anemeHtoB VIA-rpynnel.  OcobeHHoCTU
CTPOEHUA aTOMOB, XapaKTEpPHble CTeneHn okucrneHus. CTpoeHue u
dm3ndeckme CBOMCTBA MPOCTbIX BEWEeCTB — Kuicopoga W  cepbl.
AnnoTponHbole MoaudMKauuM Kucropoga U cepbl.  XUMUYECKME
ceonctBa cepbl. CepoBogopod, CTpoeHne, dusmveckme n XmMmmyeckmne
ceorctBa. Okcuabl cepbl Kak NpeacTaBUTENM KUCIOTHbIX OKCUMAOB.
CepHasa kucrnota, uamyeckme M XMMmudeckune ceouctBa (obwume Kak
npeacraBUTENs  Knacca Kucrnot u  cneumduyeckme). Xvmudeckue
peakuuu, nexawue B OCHOBE MNPOMbILMIEHHOrO cnocoba nosnyvyeHust
cepHon kucrnoTbl. MNMpumeHeHne. Conu cepHOM KUCMOTbI, KadecTBEHHas
peakuma Ha cynbdaTt-uoH. HaxoxgeHue cepbl U €€ CcoeauHEHUN B
npupoae. Xumnyeckoe 3arpsisHeHne oKpYyXatoLien cpeabl
coeavHeHUsMU cepbl  (KUCNOTHblE OOXAW, 3arpas3HeHuMe Bo3gyxa U
BOOOEMOB), CNOCOOLI €ro npeaoTBpaLLeHns

Obwaa xapaktepuctnka anemeHtoB VA-rpynnbl.  OcobeHHoCTU
CTPOEHNA  aTOMOB, XapaKTepHble CTeneHn OoKucneHus.  A3oT,
pacnpocTtpaHeHne B npupoae, ou3ndeckme U XuMuyeckme CBOWCTBA.
KpyroBopoT a3oTa B npupoge. AMMUaK, ero (onusmyeckne n xmuMmmnyeckme
CBOMCTBA, NosiydeHne n npumeHeHune. Conn aMMoHusl, Ux ousnyeckume u




XUMUYECKME CBOWCTBA, NpMMeHeHne. KadecTBeHHasi peakumsi Ha WOHbI
aMMOHUS. A30THasi KUCIoTa, e€ nosiydyeHue, pusnyeckme n Xummnyeckmne
ceonctBa  (obwme Kak nNpeacTaBUTENs  Kracca  KUCMOT U
cneunduyeckune). KMcnonb3oBaHne HUTPATOB M COSMleM aMMOHUS B
KayecTBe MMUHepanbHbIX yaodbpeHun. XuMudeckoe  3arpsi3HeHue
oKpyxawuen cpefbl CcoeguHeHUsIMM as3oTa  (KUMCMOTHble  JOXAW,

3arpsis3HeHvne Bo3ayxa, NoyBbl 1 BOAOEMOB)
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2.5

docop, annoTpornHble Moaudukauum docdopa, dusndeckne u
xumnyeckne csonctea. Okcug ocdopa(V) n docdopHas KucnoTa,
dum3ndeckme M XMMmMYeckume CBOWCTBaA, nonydeHue. Kcnonb3oBaHue

docchaToB B kKayecTBe MUHeparbHbIX YA06peHUi

Obwaa xapaktepuctnka anemeHtoB IVA-rpynnel.  OcobeHHoCcTU
CTPOEHUS aTOMOB, XapaKTepHble CTEeneHn OKuUCNeHud. Yrnepog,
annoTponHble  Moaudukauun,  pacrnpocTpaHeHne B Npupoae,
dumsmyeckne un xmmumyeckme ceomctBa. Aacopbumsa.  KpyroBopoT
yrnepoga B npupoge. Okcuabl yrnepoaa, ux usnyeckme n xsummnyeckme
CBOWCTBA, JENCTBUE HA XUBbIE OPraHU3mbl, NOy4YeHNe N NpUMEHEHME.
JKonormyeckme npobrembl, cBs3aHHble C okcugom yrnepoga(lV);
rmnoTesa rnobanbHOro MNOTEMNEHUs KnmaTa; NapHUKOBLIN 3PEKT.
YronbHas KucnoTta n eé conu, ux msmyeckme n XMmmmyeckme CBONCTBA,
nonyyeHne n npumeHeHne. KayectBeHHas peakuus Ha kapOoHaT-UNOHbI.
Mcnonb3oBaHue kapboHaToB B 6bITy, MeauUMHE, MPOMbILINIEHHOCTU U

CEIIbCKOM XO03SNCTBE

2.6

I'IepBOHaqaanble noHATUs 06 OpraHmnM4yeckmnx BewectBax KakKk O
coegnHeHndax yrnepoga (MeTaH, 9TaH, 3TWJIeH, aueTusieH, 3TaHOIl,
rmuuepuH, YKCyCHasd KI/ICJ'IOTa). Nx coctaB M xmmuyeckoe CTpoeHune.
MoHATME O 6UONOrMYeckn BaXHbIX BeELLECTBaX: Xupax, benkax,
yrnesogax — U UX pornun B XU3HU 4eroBeEKa. MaTepmaanoe €ONHCTBO

OpraHn4yeckmnx n HeopraHM4eCckmnx coeINHEHUI

2.7

KpemMHuin, ero dusnyeckme uM XUMUYECKME CBOWCTBA, MNOSydYeHue u
npuMeHeHue. CoeaunHeHns KpeMHUS B npupoge. O6wwe
npeactaeneHns o6 okcuage kpemMHuA(lV) u KpemHueBOW KucnoTe.
Cunukatbl, UX UCNONb3oBaHMe B ObITy, MeanUNHE, NMPOMBbILLIIEHHOCTMW.
BaxxHenwme cTpouTenbHble MaTepuanbl: kepamuka, CTEKNO, LEMEHT,
GeToH, xkene3obetoH. [lpobnembl ©Ge3onacHOro  MCNONb30BaHUSA




CTpouUTEIibHbIX MaTepumarnoB B noBCceaHEBHOWN XXU3HMN

2.8

XUMUYECKNA  IKCNEPUMEHT: U3ydeHne o6pasuoB HeopraHUYecKnx
BELLECTB, CBOWCTB COJIAHON KUCIOTbl; npoBefeHuUe KadeCTBEHHbIX
peakumin Ha Xnopua-voHbl U HabniogeHne npu3HakoB MX MPOTEKaHus,;
OMbITbl, OTpaxarLme puanyeckme n XMMmn4eckne CBOMCTBAa rarioreHoB 1
MX CcoefuMHEeHUN (BO3MOXHO WCMNOMb30BaHWE BuaeoMaTepuanos);
O3HaKomIieHne ¢ obpasuyamm xnopuaos (ranoreHngoB); O3HaKOMITEHUE C
obpasuamn cepbl U €€ coeanHEHUsMU (BO3MOXHO WCMONb30BaHME
BMaeomaTepunano); HabnogeHne npouecca obyrnMBaHua caxapa nog
OEeNCTBMEM  KOHLEHTPUPOBAHHOW  CEPHOWM  KUCIOTbl;  U3yYeHue
XUMUNYECKNX CBOWUCTB pa3baBreHHOW CepHOM KUCAOTbl, MpoBeAeHune
Ka4eCTBEHHON peakuuMm Ha cynbdaT-uoH MU HabniaeHne npusHaka eé
NpoTeKaHns; O3HaKoOMMeHne C {U3MYEeCKMMN CBOMCTBaMM a30Ta,
docgopa n UX  coefuHeHun (BO3MOXHO ncnonb3oBaHne
Bugeomatepuarnos), obpasuyamm asoTHbIX U (POCHOPHLIX YyA0OpeHU;
nony4yeHune, cobnpaHue, pacno3HaBaH1e N U3y4yeHne CBOMCTB aMMUaka;
npoBefeHne Ka4yeCTBEHHbIX peakumi Ha MOH aMMOHKUA 1 hocaT-NoH n
n3ydeHue NpU3HaKoB nx NpoTEeKaHus, B3aMmogencreune
KOHUEHTPUPOBAHHOM  a30THOW  KUCMNOTbl C  Meadbkd  (BO3MOXHO
ncnosnb3oBaHne BMAeoMaTepunanos); n3yvyeHve mMogeneu
Kpuctannnmyeckmnx peweTok  anmasa, rpacuTa, dynnepeHa;
O3HaKoOMISlIeHMe C npoueccoM aacopbuun pacTBOPEHHbLIX BeLLECTB
aKTMBUPOBAHHbLIM YINIEM W YCTPOWCTBOM MpOTUBOrasa; nosiyvyeHue,
cobvpaHue, pacnosHaBaHMe W U3yYyeHUe CBOWCTB YINEKUCNOro rasa;
npoBefeHMe KayeCTBEHHbIX peakuun Ha kapboHaT- U CUNMUKaT-uoHbI U
n3ydeHne MpU3HaKoB WX NPOTEKaHWs; O3HaAKOMIIEHME C npoayKuunen
CUNUKATHOW MPOMBILUSIEHHOCTU; peLleHne 3KCnepuMeHTasrnbHbIX 3adadv

no Teme «BaxxHenLine HeMeTansnbl U UX COeaUNHEHNS»

MeTannel n ux coeguHeHns

3.1

3.2

Obwasa xapakrepuctmka XUMWUYECKUX IfEMEHTOB — MeTasnmnoB Ha
OCHOBaHUM nX nonoxeHns B [lepnoguyeckon cucTtemMe XUMUYECKUX
anementoB [O.M. MeHgeneesa u cTpoeHna artomoB. CTpoeHue
MeTannos. MeTannuyeckasa CBs3b W MeTannuyeckasa Kpuctannumyeckas
peweéTKa. INEeKTPOXMMUYECKUIN PAL HANPsHKEHUN MeTannoB

dusnyeckme u xumumdeckme csonctea metanno. O6wwme cnocoObl




nony4yeHns metannoB. [lOHATME O KOPPO3WMM MeEeTasnsioB, OCHOBHbIE
cnocobbl  3awmMTbl UX OT koppo3un. Cnnaebl (CTanb, YyryH,

AtopantoMuHmi, 6poH3a) n nx NpuMmeHeHne B ObITy U NPOMBbILLIIEHHOCTH

3.3

UlenoyHble MeTannbl: nosiokeHne B [lepuogndeckon cucrteme
xumnyecknx anemeHtos [O.W. MeHpeneesa; cTpoeHMe WX aTOMOB;
HaxoxaeHue B npupode. duanyeckme M XMMUYeckme CBOWCTBa (Ha
npumepe Hatpua U kanud). Okcuabl U rMAPOKCUAbI HATPUS U Kanus.

[MpuMeHeHne WenoYHbIX MeTansioB N UX COeaUHEHUI

3.4

3.5

LUlenoyHosemernbHble MeTanfibl MarHUA U KanbUWW: MOSIOXKEHVE B
Mepuoguyeckon cucteme xummndeckmx anemeHtoB .. MeHaeneesa;
CTPOEHME WnX aTOMOB; HaxoxaeHve B npupoge. Pusmyeckne u
XUMWYEeCcKne CBOWUCTBaA MarHmsa un Kanbumsa. BaxHenwune coeanHeHus
Kanbuusa (okcua, rmgpokcma, conm). XKECTKoCTb BOAblI U CNocobbl eé
yCTpaHeHus

AnioMuHun:  nonoxeHne B [lepnoguyeckon CcCUCTEME  XMMUYECKUX
anemenToB [1.1. MeHOeneesa; CTpoeHne atoma; HaxoXaeHne B Npupoae.
dunsnyeckme n Xummn4eckne CBOMCTBa antoMuHus. AMOTEepPHbIE CBOMCTBA

oKkcuaa v rmapokcuaa antoMmHUS

3.6

3.7

XKeneso: nonoxenne B [lepnogndeckon cuUCTEME  XMMWUYECKMX
anemeHtoB [.M. MeHgeneeBa; CTpOeHMe aTtoMma; HaxoxneHne B
npupoge. dusmyeckne n Xmmudeckne cBoOWCTBa xenesa. Okcupbl,
rmgpokengbl 1 conu xenesa(ll) n xenesa(lll), nx cocras, csonctea u
nony4yeHune

XYMUYECKNA IKCNEPUMEHT: O3HakomsieHne ¢ obpasuamu meTannoB u
CNNaBoB, WX U3NYECKUMU CBOWCTBAMW; U3yYeHWe pe3ynbTaToB
KOppo3un MeTannoB (BO3MOXHO MCMOMb30BaHWe BuaeomaTepuanos),
0COBGEHHOCTEN B3aMMOOEWCTBMS OKCuAa Kanbuusi U HaTpusi C BOLOW
(BO3MOXHO  UCMOMb30OBaHWE  BuaeomartepuarnoB);  MccnegoBaHue
CBOMCTB >XECTKOW BOAbl; Mpouecca ropeHus Xernesa B Kucnopone
(BO3MOXHO MCMOMb30BaHNE BMAEOMaTepmarnoB); MPM3HAKOB NPOTEKaHWS
KayeCTBEHHbIX peakuui Ha MOHbI (MarHus, Kanbums, antoMUHUS, LUHKA,
xenesa(ll) n xenesa(lll), mean(ll); HabnogeHne n onucaHne NpoLLECccoB
OKpaLMBaHUA NIaMeHn MOHaMW HaTpUHA, Kanus u Kanbums (BO3MOXHO
ncnonb3oBaHWe BuAeomaTepuanoB); UccnegoBaHWe aM@OTEPHbIX

CBOWCTB rmagpokcnga anmomMunHnAa W rmapokcnga LUuHKa; pelleHne




4.1

aKCrnepuMeHTanbHbIX 3agad no Teme «BaxHenwme meTtannbl M KX
coeuHEHUs»

XrMusa n okpyxarowas cpega

HoBble MaTtepuanbl un TexHonormn. BewectBa n wmartepuanbl B
NnoBCEOHEBHOM XW3HM YerioBeka. Xumma u 3goposbe. besonacHoe
MCNONb30BaHME BELLECTB U XUMMYECKMX peakumi B ObiTy. [lepBas

NOMOLLb NMPU XUMNYECKNX OXKOrax N OTpaBJiIEHNAX

4.2

OcCHOBbI  9KONOTMMYECKON rpamMoOTHOCTU. XMMUYECKOe 3arpsi3HeHune
okpyxatuwen cpegbl MNAOK. Ponb xumnn B pelleHUn 3KONOrmyeckux
npo6bnem. MpnpoaHble UCTOYHWUKM YrneBogopoAoB (yronb, NPUPOLHbLIN
ras, He@MTb), NPOAYKTbl UX nepepaboTkn, uX pofib B ObITY U

NPOMBbILLUNIEHHOCTH

4.3

XUMUYeckuii 3KCnepuMeHT: n3ydeHme obpasuoB MaTepuarnoB (CTEKMO,
cnnaebl MeTasnsoB, NONMMeEpPHbIE MaTepurarnsbl)



NMPOBEPAEMbIE HA OI'S NO XUMUN TPEBOBAHWUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOW OBEPA30BATEJIbHON NPOrPAMMbI OCHOBHOIMO
OBLLUEIN0 OBPA30OBAHUA

MpoBepsieMble Tpe6oBaHNA K NpeAMEeTHbIM pe3yribTaTtam

Kon . -
6a30BOro ypoBHsi OCBOEHMA OCHOBHOM OOpa3oBaTefibHOMN
npoBepsieMoro
TpeGoBaHus nporpamMmmbl OCHOBHOIo obuero o6pasoBaHMsa Ha OCHOBe
droc
1 Mpencraenexue:
O TO3HaBaeMoCTU  SABMEHUN npupoabl, NnoHMMaHue

1.1

1.2

1.3

0OBHEKTUBHOM 3HAYMMOCTU OCHOB XMMUYECKOM HayKm Kak
obnactn CoOBpEMEHHOIO eCTECTBO3HAHUS, KOMMOHEHTA 0bLLen
KynbTypbl W NPaKTUYECKON [LEeATEeNnbHOCTU 4enoBeka B
YCIOBUSIX COBPEMEHHOro obLlecTBa; MNOHUMaHWe MecTa
XUMUWN Cpeaun ApYrnx eCTECTBEHHbIX HayK

o Hay4HbIX mMeToaax NO3HAHUA, B TOM yucne
JKCNepnMeHTallbHbIX n TEOPETUHECKNX mMeToaax
ncenenosaHnd sewectB U U3YyHEeHUA XUMUYHECKUX peaKLlMVI;
YMEHME WCMNOoNb30BaTb Moaesrin Aand obbAcHeHnsa CTpOeHunsd
aToOMOB U MOJeKyn

0 chepax npodeccnoHanbHON AeATEeNbHOCTU, CBA3AHHbIX C
XUMUEN N COBPEMEHHBLIMU TEXHOMNOIMSIMU, OCHOBAHHbLIMW Ha
AOCTUXKEHUAX XUMUNYECKOMN HayKu, yTO no3BonnT
oby4varowmmca paccmaTpuBaTb XUMUKO Kak cdepy CBoen
Oyaywien npodeccnoHanbHOM AeATENbHOCTM W caenaTb
OCO3HaHHbIN BbIBOP XMMUM KaK NPOUNBbHOrO npeameTa npu

nepexoae Ha ypoBeHb cpegHero obuiero obpasoBaHus

2.1

BnageHne CcuUCTEMOW XUMWYECKUX 3HAHUMKA W YMEHUe

NPUMEHATb CUCTEMY XUMNYECKUX 3HaHWN, KOTOpad BKIHO4aeT:

BaXXHENLLUME XUMUYECKUE TMOHATUS. XUMUYECKUA SNEMEHT,
aToM, MOsieKyna, BEeLEeCcTBO, NPOCTOE M CIOXHOE BELLECTBO,
OQHOpOAHAss W HeogHopodHasi CMeCb, OTHOCUTENbHbIE
aTOMHasi MU MOJEKynsipHas MaccCbl, KONMYECTBO BELLECTBA,
MOfb, MONApHas mMacca, MONSPHbIN 00BLEM, OKCuA, KUCNOTa,
OCHOBaHWe, conb (CpeaHsisl), XMMUYecKas peakuusi, peakuuu

COE[VHEHNSs, peakUun pasnoXeHus, peakumum 3aMeLleHus,




peakumm obmeHa, TennoBorM I3PAEKT peakumn, 9K30- U
9HOOTEPMMYECKME  peakuuu, pacTBop, MaccoBasi [Jons
XMMUYECKOrO 3fieMeHTa B COEOWHEHWW, MaccoBasi OoNnsd U
NPOLEHTHasl KOHUEHTpauus BellecTBa B pacTBope, S4po
aToMa, 3NEeKTPOHHbIN Cror atoma, aToMHas opbuTanb, paguyc
aToMa, BaneHTHOCTb, CTeNeHb OKUCIIEHNA, XMMUYecKasa CBSA3b,
3NEKTPOOTPULIATENBHOCTD, nonsipHas " HenonsapHasi
KOBaneHTHas CBA3b, MOHHAA CBA3b, MeTannuyeckasi CBA3b,
KpucTannumyeckas peLuéTka (aTomHas, NOHHas,
MeTannuyeckas, MONEKynsapHas), WOH, KaTWOH, aHWOH,
aneKkTponuT n HE3NEKTPOMWT, aNeKTponuTn4ecKas
anccoumauma, peakumm WOHHOrO OBMeHa, OKUCNUTESbHO-
BOCCTaHOBUTENbHbIE PeaKLUKn, OKUCIIUTENb U BOCCTAHOBUTESb,
OKUCNEHWEe W BOCCTAHOBMEHWE, ONEKTPOnu3, XuUMuUYeckoe
paBHOBecue, obpaTumble 1 HeobpaTUMblE peakunn, CKOPOCTb
XUMUYEeCKON  peakumn, kaTanmsatop, [10K, kopposus

mMeTansnos, CrnraBbl

2.2

OCHOBOMOJarawlne 3aKkoHbl XUMUMK: 3aKOH COXPaHEeHUs
Maccbl, nepuoguyeckmn 3akoH .. MenpeneeBa, 3aKoH

MOCTOAHCTBA cOoCTaBa, 3akoH ABoragpo

2.3

TEOPUN XMMUK. aTOMHO-MOJIEKYNsipHas Teopusi, Teopus
3MeKTPONUTUYECKON anccoumaumnm
Bnanenue OCHOBaMu XMIMMYECKOW rPaMOTHOCTH,

BKIIOYaAIOLLEN:

3.1

3.2

YMEHMe MnpaBuUibHO WUCMONb30BaTb W3yYeHHble BeLlecTBa W
mMatepmanbl (B TOM 4UCNe MUHepanbHble YyOobpeHus,
MeTannbl M Cchnnaebl, NPOAYKTbl MNepepaboTkn NPUPOOHbLIX
NCTOYHMKOB YrrneBogoponoB (yrns, NPUPOAHOro rasa, HedpTn)
B ObITy, CENbCKOM X03AUCTBE, HAa NPOM3BOACTBE M MOHUMaHWe
3HadyeHuss kupos, 6enkoB, yrneBodoOB AN OpraHu3ma
YenoBeKka; yMeHMe MpPOrHo3npoBaTb BIUSIHNE BELLECTB U
XUMUYECKMX  MNPOLECCOB Ha OpraHM3aM 4ernoBeka W
OKpY>KatoLLlyt0 MPUPOAHYI0 cpeay

YMEHNE WHTErpMpoBaTb XMMW4YECKME 3HAHUSA CO 3HaHUSIMU

APYruX y4ebHbIX NpeaMeToB




3.3

Hann4yne onbiTa pa6OTbI C pas3finyHbiMn  NUCTOYHMKaAMU
|/|chopmau,vu/| no XmMMmmn (Hay‘-IHaFI N Hay4dHO-NnonyndapHad

nuTepartypa, CrioBapu, CrpaBOYHMKN, MHTEPHET-PECYPChI)

3.4

yMeHVe OOBbEKTUBHO OLeHMBaTb MHOpPMaLMIO O BeLeCcTBax,
NX NpeBpPaLLEHNAX U MPAKTUYECKOM MPUMEHEHUN U yMEHMWEe
ncnonb3oBatb €€ Ans peleHus y4ebHOo-Mo3HaBaTEeNbHbIX
3agad

Bnagenue OCHOBamMU MOHSATUNHOTO annapara n
CMMBOJSIMYECKOTO $A3blka XUMUW ONA COCTaBneHust opmyn
HeopraHM4Yeckux BELLECTB, YPaBHEHUIN XUMUYECKNX peaKLuuni;
OCHOBaMM  Xummyeckon  HomeHknatypbl  (IUPAC nu

TpUBMANbLHOM)

YMeHne 0ObACHATbL CBA3b MOMIOXKEHWA  3neMeHTa B
[Mepuoanyeckon CUCTEME C YUCIIOBLIMU XapaKTepucTukamm
CTPOEHUA aTOMOB XMMWYECKUX 3rieMeHTOB (CcocTaB U 3apsg
agpa, obuwee 4MCnO  3MEKTPOHOB),  pacnpegeneHnem
9NEKTPOHOB MO 3HEPreTUYECKUM YPOBHAM aTOMOB MNEepPBbIX

TPEX NepMoaoB, Kanus 1 Kanbums

MNpeacraBneHve o MNEpPUOAMYECKON 3aBUCMMOCTM CBOWCTB
XUMUYECKNX 3M1EeMEeHTOB (pagnyc aToma,
3MeKTPOOTPMLATENBHOCTL), MPOCTLIX U CIOXHbLIX BELLECTB OT
nonoXxeHus aneMeHToB B Mepuoanyeckon cucteme (B Manbix
nepuoaax u rnaBHbIX NoArpynnax) U 3feKTPOHHOrO CTPOEHUS

artomMma

YMeHune knaccngpuumposaTb:

7.1

XUMNYeCcKkmne 3J1IEMEHTDI

7.2

HeopraHn4eckme BellecTtBa

7.3

XMMUN4eCckne peakumnm

8.1

YMeHune onpenenaTts:

BalieHTHOCTb U CTeNneHb OKUCIIEHNA XMMUYECKUX ISJIEMEHTOB,

3apan MoHa

8.2

8.3

BMO, XMMUYECKOW CBSI3N U TUM KPUCTaNNIMYECKOW CTPYKTYpbl B
coeanHeHnsx

XapaKkrep cpeabl B BOAHbIX pacTBopax BeLlecTB (KVICJ'IOT,




OCHOBaHWN)

8.4

OKuUcnnTernb N BOCCTAHOBUTETb

9.1

9.2

YMeHne xapaktepusoBaTb (PU3MYECKME U XUMWUYECKME
CBOMCTBA:

NpoCTbIX BelecTB (kAcropon, O30H, Bogopon, rpadwr,
anmas, KpeMHuu, asoT, pocop, cepa, XJop, HAaTPUN, Kanuu,
MarHuin, Kanbuun, antoMUHUI, Xerneso)

CNOXHbIX BeLWeCcTB, B TOM 4uUCNe WX BOAHbIX PacTBOPOB
(Boga, ammmak, XnopoBoAOpoOa, CepoBOOOpPOL, OKCUMAbl U
rmgpokengbl metannos |-lIA rpynn, antomuuusa, megu (1),
umnHka, xenesa (Il n lll), okengbl yrnepoaga (Il n 1V), kpeMHua
(IV), asota u docdopa (lll n V), cepsi (IV n VI), cepHucras,
CepHasi, asoTuctad, asoTHas, d¢ocdopHada, YyrosnbHas,
KpeMHMeBas KMCroTa U ux conmn)

9.3

NMPOrHO3NPOBaTb W XapaKTepu3oBaTb CBOWCTBA BELLECTB B
3aBMCMMOCTM OT WX COCTaBa W CTPOEHMWs, MPUMEHEHNe
BELeCTB B 3aBUCUMOCTM OT WX CBOWCTB, BO3MOXHOCTb
NPOTEKAHUSI  XUMWYECKMX NPEBPALEHVMA B pasfnyHbIX
YCroBUsIX

10

10.1
10.2

10.3

YMeHue cocTaBnsiTb MOMEKYNsSipHble U MOHHble YypaBHEHUS
peakuui, B TOM Yncrne:

peakumnin MoOHHOro obmeHa
OKUCINUTENbHO-BOCCTAHOBUTESbHbBIX peakumi

UNIOCTPUPYIOLLNX XMMUYECKME CBOMCTBA M3YYEHHbIX KNaccoB
(rpynn) HeOpraHNM4YeCcKnx BELLECTB

10.4
11

111

11.2
11.3

11.4

NoATBEPXOAOLLNX FrEHETUYECKY0 B3aUMOCBA3b MeXay HUMK
YMeHue BblumcnATb (NPOBOANUTL pacyéThl):

OTHOCUTENbHYID  MOMEKYNSAPHYID W MOMSPHYH  Macchl
BELLEeCTB, MacCOBY [JOM0 XUMWUYECKOrO 3nemMeHTa B
COeIMHEHUN

MacCoOBYIO OOJ1HO BelleCTBa B pacTBoOpe,
KOJNIM4eCTBO BeLlecTBa U ero Mmaccy, obbem rasos

no YypaBHEHUAM XNMUYECKNX peaKLI,VIVI 7 HaxoauTb

KONMYecTBO BellecTBa, OObLEM M Maccy peareHToB unu




NPOAYKTOB peakunmn

12

BnageHue (3HaHWe OCHOB):

121

12.2

OCHOBHbIMM MeToAaMu Hay4YHOro no3HaHus (HabntoaeHwue,
N3MepeHne, 3SKCMEPUMEHT, MOAENMPOBAHME) NPU U3YYEHUU
BELLECTB M XUMUYECKUX SIBNIEHUIN; YMEHUe cchopMynmpoBaTb
npo6nemy v NPeanoXxuTb NyTM eé peLLeHns

GesonacHom paboTbl C  XMMWYECKMMM  BELLECTBaAMMU,

XUMMYeCcKom nocyaon n nabopatopHbiM 060pyaoBaHNEM

12.3

13

npasunamm ©GesonacHoro obpalleHns C  BellecTBamu,
nUcnonb3yemMbiMM B MNOBCEOHEBHOW  XXW3HW, NpaBunamu
noBeaeHns B LEeNsxX cbepexeHus 340pOoBbs M OKpYXKatoLlen
npupoaHoOM  cpefdbl; NOHUMaHWe Bpeda  (omacHOCTW)
BO3JENCTBUS Ha XMNBbl€ OpPraHn3Mbl ONpeaenéHHbIX BELLECTB,
CrnocobOB YMEHbLUEHNA W NpefoTBpalleHnsl UX BPEAHOro
BO34enCcTBuSA

Hanunune NpakKTn4eCcknx HaBbIKOB nnaHnpoBaHUA n

ocyLllecTBneHund cneayrwmnx XuMn4eCcknx aKkCnepmMmeHTOB:

13.1

13.2

13.3

N3y4yeHne wn onucaHne U3NYECKNX CBOWUCTB BELLECTB;
O3HaKoMneHne ¢ PU3NYECKUMN U XUMUYECKUMUN ABMEHUAMM;
onbIThlI, UNACTpupyowmne NPU3HaKn NpoTeKaHus
XUMUYECKMX peaKkLnm

n3ydeHne crnocoboB pasaeneHus cmecei

nornyyeHue Kucrnopoga M U3y4eHue ero CBOMWCTB; MOfyyYeHue
BOOOPOAA M M3y4YeHne ero CBOMCTB; NONyYeHune Yriekucrioro
rasa U W3yYeHWe €ero CBOWCTB; MOMy4YeHue aMmumaka Wu

N3y4yeHne ero CBOMNCTB

13.4

NPUroTOBIIEHNE pPACTBOPOB C OMNPEAEeNnéHHOW  MaccoBOW

Aoren pacTBOPEHHOrO BellecTsa

13.5

NPUMEHEHNe UWHOMKATOPOB (NakMmyca, MeTuropaHxa U
deHondTanenHa) Ana onpefeneHna xapaktepa cpenbl B
pacTBOpax KUCNOT 1 LerioYen

13.6

nccnegoBaHne U ONMcaHme CBOWCTB HeopraHn4eckmnx BeLlecTB
pa3nunyHbIX KraccoB; WU3y4YeHune B3aUMOOENCTBUA KUCIIOT C

MeTannamu, OKCaamm MeTaros, pacTBOPUMbIMHU n




13.7

HEepacTBOPUMbIMW ~ OCHOBaHUSIMKW,  COMsSIMK;  MOJyYeHune
HepacTBOPUMbIX OCHOBaHWIA; BbITECHEHME OAHOrO0 MeTanna
APYrMM M3 pacTBopa COMW; WccredoBaHMe amdoTepHbIX
CBOWCTB I'MAPOKCMA0B antoOMUHMS U LIMHKA

pelleHne aKcnepmMmeHTanbHbiX 3aga4y no temam: « OCHOBHble
Knaccbl HEOPraHMYECKUX COEOUHEHUINY; « DNEKTPONMTUYECcKas
avccounaumsy; «BaxxHenwme HemeTanmnbl U UX COEANHEHUNAY;
«BaxHenLure meTannbl U X cCOeaUHEHUA»

13.8

XMMUYECKNE IKCMEPUMEHTbI, UIMOCTPUPYIOLLNE NPU3HAKK
NPOTEKAHUS peakumi WOHHOro OOMeHa; KayeCTBEHHbIE
peakuun Ha MpUCYTCTBYHOLUME B BOAHbLIX PacTBOpPax WMOHbI:
xnopuva-, 6pomua-, noauna-, cynbdaTt-, gocdart-, kKapboHart-,
CUIMKAT-aHUOHbI,  TMOPOKCUAO-MOHbI, KaTMOHbl  aMMOHMUS,
MarHus, KanbLus, antoMuUHUS, xenesa (2+) u xenesa (3+),

Mean (2+), uMHKa

14

YmMmeHue:

141

14.2

npeacTaBnATb  pe3ynbTaTbl  3KCrepuMeHTa B dopme
BbIBOAIOB, A0KA3aTenbCTB, rpadvkoB U Tabnuu 1 BbISIBNSATb
3MMMpUYEecKne 3aKOHOMEPHOCTHU

yCTaHaBIMBaTb CBA3NM MeXOy pealribHO HabngaemMbiMun
XUMUNYECKUMUN ABJNNEHNAMU N NpouecCamMun, nponcxogAaimmMmm B
Makpo- U MUKpOMUpeE, 00bACHATb NMPUYNHbI MHOFOO6pa3VI$I

BELLLeCTB



NEPEYEHb 3JIEMEHTOB COAEPXAHWUA, MPOBEPAEMbIX HA OCHOBHOM
rOCYAAPCTBEHHOM 3K3AMEHE MO XMW

Kon
1

1.1

npOBepﬂeMbIVI ANIeMeHT coaepxaHusA
rlepBOHa‘-IaJ'Ibele XNMNYECKNe NoOHATUA

YuncTble BellectBa n cmecn. Cnocobbl pasgeneHuns cmecemn

1.2

1.3

ATOMbI U MOIneKynbl. XumMmnyeckme anemeHTtbl. CMMBOMblI XUMUYECKUX
3NIeMEeHTOB. npOCTbIe N CINOXHble BellecTBa.
XumMmundeckasi (bopmyna. BaneHTHOCTb aTOMOB XMMWYECKUX ISIEMEHTOB.

CTteneHb OKUCneHus

1.4

3aKkoH nocTosaHCcTBa cocTaBa BewecTB. OTHOCUTENbHAA aToMHasa Macca.
OTHocuTenbHas MOJneKkyndapHada Macca. MaccoBass gonsi XMMM4eckoro

aneMeHTa B coeanHeHnmn

1.5

KonnuyectBo BewectBa. Monb. MonsipHas macca. MonsipHbii 06bEM
rasoB. BzaMmocBsa3b KonnyecTsa, MacChbl U YnUcna CTPYKTYPHbIX eOuHUL

BellecTBa

1.6

dusnyeckne n xumMmyeckume 4dBneHusa. Xumudeckas peakuma wm eé

npu3Hakn. 3aKoH CoOXpaHeHUsi Macchbl BelecTB. XMMUYeCcKne ypaBHEHMUS

2.1

2.2

2.3

Mepuognyecknn 3akoH wn [lepuogunyeckas cuctemMa XUMWYECKUX

anemeHToB [0.. MeHgeneeBa. CTpoeHne aToMoB

Mepuognyeckmn  3akoH. [lepuogmyeckass cuctema  XUMUYECKUX
anemeHToB [1.1. MeHgeneesa. lNepuoabl 1 rpynnbl. PU3NYECKUIA CMbICT

nopAaaKoBoro HomMepa, HoMmeposB nepuroda un rpynrbl AfieMeHTa

CtpoeHne atomoB. CocTaB aTtOMHbIX fgep. WM3oTonbl. ONEKTPOHLI.
CTpoeHne anekTpoHHbIX obonodek atomoB nepsBblX 20 XMMWUYECKMX

anemeHTOoB lNepunogunyeckon cuctemol [1.. MeHgeneesa

3aKOHOMEPHOCTU B U3MEHEHMMN CBOMCTB XMMUYECKUX SNIEMEHTOB NEPBbIX
TPEéx nepvoaos, Kanus, Kanbums (paguyca aTOMOB,
3MNeKTPOoOTPMLATENBbHOCTN,  METaNNIMYEecKUX U HemeTannu4yeckunx
CBOWCTB) U UX COEAMHEHWIA B COOTBETCTBMM C NOSIOXKEHNEM 3IEMEHTOB B

nepMOﬂquCKOVI cucrtemMe n CtpoeHmnem nx atomMmoB

CtpoeHue BewecTBa

3.1

Xumunyeckasi cBsidb. KoBaneHTHasi (nonsipHass M HenonsipHas) CBs3b.

aﬂeKTpOOTpVILl,aTeJ'IbHOCTb XUMUYECKMX I3NeMeHTOB. WOHHasi CBA3b.




MeTannuyeckasa cBa3b

3.2

Tunbl KpUCTaNNYECKMX peLieéTok (aToMHasl, MOHHas, MeTannmyeckas),
3aBMCUMMOCTb CBOWCTB BELLECTBa OT TUMa KPUCTaNNMYEeCKon PeLUETKM U

BMOa XMMUYECKOW CBA3N

4.1

4.2

BaxHenwme npeacraBuTenn HeopraHMYecknx BellecTB. HemeTtannbl u

nx coeguHeHunsi. Metannbl U UX COeANHEHUS

Knaccudpmkaumss 1 HOMeHKnaTypa HeopraHM4Yeckux COeANHEHWUN:
okcmaoB (coneobpasylolme: OCHOBHbIE, KUCAOTHbIE, aMdOTepPHble) U
Heconeobpasywme; OCHOBaHWA  (WEnouYnm 1M HepacTBOpPUMbIE
OCHOBaHuSA); KUCNOT (KMcropoacogepxawmue wn  BecKncrnopogHoble,

O[IHOOCHOBHbIE N MHOTOOCHOBHbIE); cornen (CpeaHUX N KACTbIX)
®dusnyeckne M XMMUYECKME CBOWCTBA MPOCTbIX BeLeCTB-HEMeEeTasnsoBs:
BOAopoda, Xropa, kucriopoga, cepbl, asorta, docdopa, yrnepoaa,
KpeMHus

4.3

dunsmyeckme N XMMMYECKME CBOWUCTBA NPOCTbIX BeLWeCTB-METAaJJ10B!:
JINTUA, HatTpud, Kanmd, MarHma wu  Kanbuuda, arntoMUHUA, KeJles3a.

ONEKTPOXMMUYECKUI PSi HANPSXKEHWIA MeTannoB

4.4

4.5

4.6

dunsnyeckme U XUMUYECKME CBOMCTBA BOAOPOAHbLIX COEOUMHEHUN
HemMeTansoB: XSI0poBOAOpOAa, CEPOBOAOPOAA, aMMMaka

dusnyeckne n xMMmyeckne CBOMCTBA OKCMOOB HemeTannos: cepbl (I1V,
V1), asota(ll, 1V, V), docdopa(lll, V), yrnepoga(ll, 1V), kpemuua(lV).
lMonyyeHne okcnaoB HEMeTanoB

Xumundeckue csonctea okemaos: metannos IA-IIIA rpynn, umHka, megu(ll) n

xenesa(ll, 1ll). Mony4yeHne okcmaoB meTansnos

4.7

4.8

XUMMYECKNE CBONCTBA OCHOBaHUM M amMdOTEPHbIX FMOPOKCMAOB (Ha
npumMepe rMapoKCMAOB  anioMUHWUA, Xenesa, uuHka). [lonydeHue
OCHOBaHWN N aMpOTEPHbIX NTMAPOKCUL0B

Obwue XUMUYEecKne CcBOWCTBa KUCNoT: XI10pOBO4OPOAHOMN,
CEPOBOAOPOAHON,  CEPHUCTOW, CEpHOW, as3oTHOW, pocchopHOMN,
KpeMHNEeBOWN, YrONbHOWN. Ocobble XUMnyeckme cBOKCTBa
KOHUEHTPUPOBaAHHOW CEPHOMN U a30THOM KUCIOT. [onyyeHne kucnot

4.9

O6Lwme xmMmunyeckume cBoMcTBa cpeaHux conen. MNMonyyeHne conen

4.10

MonyuyeHne, cobupaHue, pacnosHaBaHMe BOAOPOAA, Kucropoaa,
aMmMmaka, yrnekucroro rasa B nabopatopum




4.1

412

5.1

5.2

5.3

lMonyyeHne ammuaka, cepHOM U a30THOW KUCIOT B MPOMbILLIIEHHOCTH.
O6wwe cnocobbl Nony4yeHnsa MmeTansnos

eHeTU4ecKkas cBA3b MeXAy Krnaccamu HeopraHM4ecknx coeguHeHum
Xnumuyeckme peakumm

Knaccudumkauma XuMmnyecknx peakumin no pasfnuyHbiM Npu3Hakam: Mo
4MCIy U COCTaBy YYacTBYIOLLIMX B peakunn BeLLecTB, MO TenroBoMy
3 eKTy, N0 UBMEHEHUNIO CTEMNEHEN OKUCIIEHNA XUMUYECKMX 3N1EMEHTOB
TennoBon  appekT  XxMmmyeckon  peakumm,  TePMOXUMUYECKME
ypaBHEHUSA. 3K30- U JHOOTEPMUYECKME peakumn. Tepmoxumuyeckue
ypaBHeHUSA

OkncnnTensHOBOCCTaHOBUTESbHbIE peakumu. Okucnutenu n
BoccTaHoBuTenu.  llpoueccbl  OKUCNEHUA M BOCCTAHOBIEHUA.

OnNeKTPOHHbIN 6anaHC OKUCITUTENbHOBOCCTAHOBUTENBHOW peakuum

54

Teopuna  anekTponutudeckon  auccounaumm.  KaTMOHbLI,  a@HMOHDI.
OneKTponnTbl N HeanekTponutbl. CunbHble U criabble 9NeKTPONUTLI.

CreneHb guccouymaumnm

5.5

6.1

6.2

Peakumn unoHHOro obmeHa. YcnoBusa nNpOTEKaHUs peakumi MOHHOro

obmeHa, nomnHble N CoKpaLEHHbIE MOHHbIE YPaBHEHUSA peakuun
Xumus 1 okpyxatowiasi cpefa

BelecTBa n matepuansl B NOBCeAHEBHOM XWU3HM YenoBeka. besonacHoe
NCMosfb30oBaHME BELLECTB U XUMUYECKMX peakuuin B nabdopatopun u
ObITy. MepBasi NOMOLLb MPU XMMUYECKMX OXKOraxX U OTPaBMEeHNsIX

XnMmuyeckoe 3arpsisHeHWe Okpyxarowien cpedbl (KUCNOTHble [OOXAMW,
3arpsis3HeHve nrnouysBbl, BO3dyxa M  BOOOEMOB), CMocobbl  ero
npepoTBpaweHnsa [lNpenenbHas [onycTMMasa KOHUEHTpauus BeLecTB
(MAK). Ponb XxvMMuun B peLUeHUn 3KONOrMyeckux npobnem. YcuneHue

NnapHUKOBOro addhekTa, paspyLLeHMe 030HOBOrO CIlOS

6.3

6.4

MNpumeHeHne cepbl, as3oTa, docdopa, yrnepoga, KPEMHUS U UX
coeauHeHumn B ObITy, MeguumHe, MPOMbILLAEHHOCTM WU CEeSIbCKOM
xo3qncrtee. [lpumeHeHne MeTannoB W cnnaBoB (CTamnb, YYryH,
AtopantoMuHMin, 6poH3a) B ObITy M MPOMBILINIEHHOCTU UX COEANHEHUN.
lMoHATME O KOppO3UM MeTansnoB, OCHOBHbIE CMOCOObLI 3alnTbl UX OT
KOppo3uu

MpUpoAHbIE MCTOYHUKKN YTrNEBOAOPOAOB (Yronb, NPUPOAHBIN ra3, HedTb),




npoayktel MXx nepepaboTkm (6eH3nH), wux ponb B ObITYy n
NPOMBbILLNIEHHOCTHU
lMepBoHayanbHble MNOHATMA 00 OpraHMYeckMx BellecTBax Kak o

coeavHeHusix yrnepoga (MeTaH, 3TaH, 3TWMEeH, aueTWreH, 3TaHorn,

65 rMUUEepuH, YKCcycHass kucnota). [loHsTme o 6Monornyeckn BadKHbIX
BeLlecTBax: Xupax, 6enkax, yrneBoaax — 1 Ux posiv B XXU3HU YerioBeka
7 PacuéTbi:
7.1 no oopmysiam XMMNYECKUX COeANHEHUI
7.2 Macchbl (MaccoBoK) 4O pacTBOPEHHOIO BELLECTBA B pacTBope
7.3 NO XMMUYECKUM ypaBHEHUAM




YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA30OBATEJIBHOIO
NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUATbLI OANA YYEHUKA

Ony6nukoBaHo
BK 3aByuy_[npektop_CoBeTHuK https://vk.com/deputy director
Tenerpam https://t.me/zam_dir

METOAONYECKUE MATEPUAIDbLI ONA YYUTENA

LNPPOBbLIE OBPA3OBATEJIbHbLIE PECYPCbl U PECYPCbl CETU UHTEPHET
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