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NOACHUTEJIbHASA SAMMNCKA

[Mporpamma No XM Ha ypOBHE OCHOBHOIO 0bLLero o6pasoBaHnNsA CcoCcTaBneHa
Ha OCHOBe TpebOoBaHWN K pe3ynbTaTaM OCBOEHMS OCHOBHOM 06pas3oBaTesibHOMN
nporpaMmMbl OCHOBHOIo obulero obpasoBaHus, npeactaeneHHblx B PrOC OO0, a
TakKe Ha OcHoBe defepanbHOM pabodern nporpaMmbl BOCAUTAHUSA M C  YYETOM
KOHUEeNnuun npenogasaHus y4yebHOro npegMeta  «Xumnsa» B 0b6pasoBaTefbHbIX
opraHnsaumsax Poccuinckon degepaumn.

Mporpamma no xumMunm [AET npencTaBneHne o uensx, obulen cTparerum
0oby4eHnsi, BOCNUTaHNA N pPas3BUTUA oby4datroLmxcs cpeacteaMmmn y4ebHoro npenmera,
ycTaHaBnuBaeT obss3aTtenbHoe NpegMeTHOe — cofepXkaHue,  npegycmarpuBaet
pacnpegeneHne ero no Krnaccam u CTPYKTypupoBaHWe Mo pasgenam u Temam
nporpamMmMbl MO XUMWW,  OMPERENseT  KOMUYECTBEHHbIE N KAYECTBEHHbIE
XapaKTepUCTUKN CcOoOep>XaHns, PeKoMeHOyeMylo MoCcnegoBaTeflbHOCTb  U3yYeHUs
XUMUN C YH4ETOM MEXMNPEOMETHbIX N BHYTPUMNPEOAMETHbIX CBA3EW, NOMMKN Yy4eOHOro
npouecca, BO3PaCTHbIX OCOOEHHOCTEN OO6y4vatoLMXCs, onpenensieT BO3MOXXHOCTU
npegmetra Ans peanusaumm TpeboBaHWA K pesynbTataM OCBOEHMS OCHOBHOW
obpasoBartenbHON NporpaMmbl Ha YPOBHE OCHOBHOIMO 06Liero ob6pasoBaHns, a Takxe
TpeboBaHUN K pesdynstataM 00y4eHUs XMUK Ha YPOBHE LieNen n3yvyeHnst npegmeTta u
OCHOBHbIX BMOOB Yy4YebHO-MO3HABaTENIbHOW  OEeATEeNbHOCTM  Ooby4arowlerocd no
OCBOEHMIO y4eOHOro cogepkaHns.

3HaHMe XUMUW CRAY>XXUT OCHOBOMW Ans  (opMmpoBaHMst MUPOBO33PEHUSA
oby4aroLlerocsi, ero npeacTaBneHnin 0 MaTepnanbHOM €OMHCTBE MUPA, BaXKHYIO POSb
nrpatoT opmMmpyemble XUMMEN NPencTaBneHns O B3anMONpeBpaLLeHUSX SHEPrnun n
o6 asBoOnOUUM BewecTB B Mnpupoge, O MyTax peleHus rnobasnbHbiXx npobnem
YCTOMYMBOrO pPasBUTUS YENOBEYECTBA — CbIPbEBOWN, 3HEPreTU4EeCKOoW, MULLEBON 1
3KOoSI0rn4eckKoin 6e3onacHoCTn, NPobemM 30paBOOXPaAHEHNS.

N3yyeHne xumumu:

CNoco6CTBYET pean3auun BO3MOXHOCTEN ANsi caMmopasBuTus 1 OpMUPOBaHUS
KYNbTYpPbl IMYHOCTU, €€ 06Len N (YHKLNOHANIbHOW rPaMOTHOCTY;

BHOCUT BKNag B (opMupoBaHME MbIWIEHNA U TBOPYECKMX CNOCOBHOCTEN
oby4aloLmnXcsi,  HaBblKOB  UX  CaMOCTOATENbHOM  y4ebHOW  AEeATENbHOCTW,
9KCMEepUMEHTANIbHbIX W UCCNefoBaTeNbCKUX  YMEHUN, HEeoOXOOUMbIX Kak B
NOBCEAHEBHOWN XN3HU, Tak 1 B NPOdeCCNOHaNIbHON OeATENbHOCTW;

3HAKOMUT CO CneunduKon Hay4yHOro MbILUMEHNS, 3aKnagbiBaeT OCHOBbI
LefIoOCTHOro B3rfsAa Ha eOQUHCTBO Npupodbl U YenoBeka, SIBNSAETCS OTBETCTBEHHbIM
aTanom B )OPMMPOBAHNN €CTECTBEHHO-HAYYHOW MPaMOTHOCTN 0ByHatoLLMXCS;

crnocobeTByeT dhopmMmpoBaHMo LLEHHOCTHOIo OTHOLLEHUS K
€CTECTBEHHO-HAy4YHbIM 3HaHWSAM, K MPUPOAE, K YEenoBEeKy, BHOCUT CBOW BKnag B
aKosiornyeckoe obpaszoBaHne oby4HaroLLnxcs.

[aHHble HanpaBneHuss B OOyYeHUM Xumum obecneymBatoTcsa Ccrneumukon
copepXxaHus y4ebHOro npeoMmeTa, KOTOpbIN ABNAETCA negarormyecku



afanTUpPOBaHHbIM OTPaXkeHMeM 6a30BON HAyKuM XMMWUW Ha onpenenéHHoMm atane eé
pPasBUTHS.

KypCc XxnmMunm Ha ypOBHE OCHOBHOMoO obLero obpasoBaHWA OpPUEHTUPOBAH Ha
OCBO€EHME OOy4alLMMNCA CUCTEMbI MEPBOHAYasNbHbIX MOHATMA XUMWK, OCHOB
HeopraHN4eCKon XUMUN N HEKOTOPbIX OTAENbHbIX 3HAYMMbIX MOHATUN OpPraHNYecKomn
XUMUN.

CTpykTypa copgep>aHns nporpaMmmbl MO XMMUKM copmMupoBaHa Ha OCHOBE
CUCTeMHOro nogxoda K eé usyydeHuro. Copep)xaHue CKagblBaeTcsl U3 CUCTEMBbI
MOHATUN O XUMUYECKOM 3NIEMEHTE N BELLECTBE W CUCTEMbI MOHATUA O XUMUYECKOW
peakunmn. O6e 3TM  CUCTEMbl  CTPYKTYPHO  OpPraHM3oBaHbl MO  NpuHUMNY
nocnefoBaTenbHOr0 pPa3BUTUS 3HaHWA Ha OCHOBE TEOPEeTUYECKUX MNpeacTaBfieHnin
Pa3HOro YPOBHS:

— aTOMHO-MOJIEKYNAPHOIO Y4EHNSI KK OCHOBbI BCEr0 €CTECTBO3HAHUS;

— MNepuopnydeckoro 3akoHa [1. 1. MeHgeneeBa kak OCHOBHOIO 3aKOHa XUMUW;

— YYEHNs1 O CTPOEHMM aTOMa U XUMUYECKOW CBA3M;

— NPEeACTaBneHNin 06 3ANEKTPONNTUHECKON AnCcoumaunmn BeLWECTB B pacTBOpax.

TeopeTn4eckme 3HaHUS paccMaTpuBaloTCs HA2 OCHOBE 3MMUPUYECKN NONYYEHHbIX
N OCMBICNEHHbIX (haKTOB, pPasBMBAOTCA MNOCNefoBaTeflbHO OT OAHOrMO YPOBHSA K
APYromMy, BbIMOMHAS QYHKLUMN OOBACHEHNA U NPOrHO3NPOBaHWUS CBOWCTB, CTPOEHUSA 1
BO3MOXXHOCTEN NPaKTNYECKOrO NPUMEHEHNS 1 NOTyHYEHNS N3Y4aeMbIX BELLLECTB.

OcBoeHve nporpamMmbl Mo XMMUM CNOCOBCTBYET (DOPMUPOBAHNIO NpeacTaBneHns
O XUMUNYECKOWN COCTaBNSAIOLLEN HAy4yHOW KapTWMHbI MuUpa B JIOrMKE €€ CUCTEMHOW
npupoabl, LEHHOCTHOrO OTHOLUEHWA K Hay4YHOMY 3HaHMO 1M MEeTogam MO3HaHUA B
Hayke. VI3y4yeHne Xummm npoucxogmT C MpUBMEYEHNEM 3HaHUN U3 paHee U3Y4YeHHbIX
y4ebHbIX npegMeToB: «OkpyXKarowmin Mup», «buonorna. 5-7 knaccbol» n «®dusmka. 7
Knacc».

Mpn M3yyYeHUn XMMmMM NPOUCXoanT POPMUPOBAHNE 3HAHUIN OCHOB XMMWUYECKOWM
HayKn Kak o6nacTu COBPEMEHHOro €eCTECTBO3HaHWS, MPakTUYECKON AEeATENbHOCTU
4YenoBeKa U KakK OfHOro M3 KOMIMOHEHTOB MMPOBOM KyNnbTypbl. 3agada yy4ebHoro
npegMeTa CocTouT B (DOPMUPOBAHUM CUCTEMbI XUMNYECKUX 3HAHUN — BadKHEMLUMX
(hakToB, MOHATUIA, 3aKOHOB U TEOPETUYECKUX MOSIOXKEHWIA, OOCTYMHbIX O0606LLEHNI
MMUPOBO33PEHYECKOrO XapakTepa, A3blka Hayku, B MPUOBLLEHMM K HAyYHbIM MeToAaMm
NO3HAHNSA MPU WN3YYEHUM BELLECTB M XUMUYECKUX peakumi, B (HOPMUPOBAHUN U
Pa3BUTUN NMO3HABATENbHbIX YMEHUN N MX MPUMEHEHUN B Y4eOHO-MO3HaBaTENbHON ©
y4ebHO-CCNenoBaTenbCKoN  OEATENbHOCTX,  OCBOEHMM  npasBua  6e3onacHoro
obpalleHuns ¢ BeLLLeCTBaMM B MOBCEAHEBHOM >XXU3HN.

Mpy M3y4eHUNn XUMUM Ha YPOBHE OCHOBHOIo O6LLEro 06pas3oBaHUsS BaXKHOE
3Ha4YeHne NPNoBpenn Takne Lenm, Kak:

— ¢dopMnpoBaHME WHTENNEKTyaNbHO  pPas3BUTOM  JIMMHOCTW, T[OTOBOM K
caMoo6pa3oBaHUIO, COTPYAHUYECTBY, CaMOCTOATENbHOMY MNPUHATUIO  PeLUueHni,
CNOCO6GHOW afanTMpoBaTbCs K ObICTPO MEHSAIOLLMMCS YCIOBUSAM XKU3HU;



— HanpasfIeHHOCTb OBy4YeHNs Ha cucTeMaTn4eckoe NproobLLeHne oby4aroLnxcs K
CaMOCTOATENbHON MNO3HaBaTeNbHOW [EeATENbHOCTU, Hay4YHbIM MeTofaM MO3HaHuS,
(hopMUPYIOLLMM MOTUBALMIO U Pa3BUTUE CIIOCOBHOCTEN K XUMUW;

— obecne4veHne YCnoBuii, CMOCOOGCTBYIOWNX MNPUOBPETEHNIO OByHaroLLMMNCS
onbiTa pa3HOOOpPa3HOM [OEeATENbHOCTM, MO3HAHUA W CaMOMO3HaHUs, KJIHYEBbIX
HaBbIKOB  (K/IIOYEBbLIX KOMMETEHUUN), MMEWUX YHUBEPCANIbHOE 3Ha4veHue Aans
Pa3MNYHbIX BUOOB OEATENbHOCTW;

— ¢dopmMmupoBaHme obwen  PYHKUMOHANbHOW U €CTECTBEHHO-Hay4YHOW
rPaMOTHOCTN, B TOM YMCNE YMEHUN OOBACHATb N OLEHMBATb SIBMEHUA OKPY>XaroLLEro
MMpa, UCMNOSb3YS 3HAHUA W OMbIT, NMONYYEHHbIE NPU N3YHEHUN XUMUKW, NPUMEHSTb NX
npuv peLueHnn Npobnem B NOBCEAHEBHOW XNU3HN U TPYOOBOW AEATENbHOCTY;

— hopMMpoBaHMe y OByHatoLMXCA MYMaHUCTUYECKNX OTHOLLEHWIA, MOHUMaHUS
LEHHOCTN XMMWYECKUX 3HaHWA ANs BblpabOTKM 3KOMOMMYECKN LIENeCcCo0bpasHoOro
noBefeHNs B ObITY U TPYAOBOW AEATENBHOCTN B LIENAX COXPAHEHMS CBOEro 300p0OBbs 1
OKpY>KaroLLen NpupogHon cpeabl;

— pasBuTME MOTMBaUMM K OOYYEHUIO, CNOCOBOHOCTEN K CaMOKOHTPONO U
CaMOBOCMNUTaHMIO Ha OCHOBE YCBOEHUSA O6LLEYHENOBEYECKNX LIEHHOCTEN, MOTOBHOCTU K
OCO3HaHHOMY BbIGOPY NPOUNA N HaNpPaBEHHOCTUN fanbHENLWEro 06y4eHus.

O6Lee ymcno 4yacoB, OTBEAEHHbIX AN U3YYEHUS XUMUN HA YPOBHE OCHOBHOIMO
obuiero obpasoBaHus, coctaeBnger 136 yacos: B 8 knacce — 68 yvacos (2 4aca B
Hegento), B 9 knacce — 68 4yacos (2 4aca B HeLEN!O).



COLAEPXAHUE OBYYEHUSA

8 KJIACC

[MepBoHavanbHbIE XMUYECKINE MOHATUSA

MpeameT xumun. Ponb XumMmum B XXN3HU YenoBeka. XumMus B CUCTEME HayK. Tena n
BewlectBa. ®dusnmyeckne cBoucTBa BewecTB. ArperatHoe COCTOsiHME BELLECTB.
MoHsaTMe O MeTogax Mno3HaHua B xumumn. Yuctble BewectBa M cmecu. CriocoObbi
pasfeneHnsi CMecei.

ATOMbI 1 MOneKynbl. XuMmnyeckme anemeHTbl. CUMBOSbI XUMNYECKNX 31EMEHTOB.
MpocTble 1 CNoXxHble BewecTBa. ATOMHO-MONEKYNAPHOE YYEHNE.

Xummnyeckas cdopmyna. BaneHTHOCTb aTOMOB XUMWYECKUX 3NEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BelwlecTB. OTHocuTenbHass atoMHaa macca. OTHocuTenbHas
MoneKynspHasa macca. MaccoBas [ons XMMUYECKOro afiEMeHTa B COEANHEHNN.

Konnyecteo BewectBa. Monb. MonsipHass macca. BsanmocBsA3b KOAM4ecTBa,
MacChbl 1 Ymcna CTPYKTYPHbIX eauHuL, BewlecTBa. Pac4éTtbl No hopMynam XMMUYECKNX
COeaVHEHWI.

dn3nyeckne n XMMUYECKMNE NABNEHUSA. XMMUYECKas peakumsi 1 €€ MNpU3Haku.
3aKOH COXpaHeHMsi MacCbl BeLLecTB. XuMMUYeckme ypaBHeHus. Knaccudukaums
XUMUYECKNX peakLmi (COeqmMHEHNs, pa3nodXkeHnsl, 3aMeLLeHNs, 06MeHa).

XUMWNYECKNI SKCNIEPUMEHT:

3HAKOMCTBO C XMMMWYECKOW MNOocydon, npasunamy paboTbl B nadopatopun n
npnémammn obpalleHna ¢ nabopaTtopHbiM 00OpPYyAOBaHMEM, U3YYEHWE U OonucaHue
hun3nyecknx CBONCTB 06Pa3LIOB HEOPraHNYECKNX BELLECTB, HabnogeHne puanyeckmnx
(nnaBneHne BOCKa, TasHWe 5bha, pacTupaHue caxapa B CTynkKe, KuneHue wu
KOHOEHCauMs BOAbl) W XMMUYECKUX (FOpeHMe CcBe4YKn, npokKanMBaHne MeQHOW
NPOBOJIOKM, B3aMMOLENCTBUE MeNa C KUCNOTOWN) ABMEeHUN, HabnogeHne 1 onucaHmne
NPU3HaKOB NPOTEKAHNA XMMNYECKMX peakunin (pasno)keHne caxapa, B3auMoaencTemne
CEPHON KUCNOTbl C XnopuaoMm Oapusi, pasnoxeHune rugpokcuga megu (Il) npn
HarpeBaHun, B3auMOAENCTBME >Xenesa c pacTteopom conn meagnm (ll), w3y4deHwne
CNoCco60B pasfeneHns cCMecel: ¢ NOMOLLbIO MarHuTa, punsTpoBaHue, BbinapBaHue,
ANCTUNNAUNA, XpomaTorpadus, NpoBeeHne O4YNCTKM NOBApPEHHOW Conu, HabnioaeHmne
N onncaHne pes3ynbTaToB NPOBEOEHUS OMbiTa, UAMOCTPUPYIOLLEro 3aKOH COXPaHeHus
MaccChbl, CO3f4aHne Mogenen Mofekyn (LLapoCTEP>XKHEBbIX).

BaxxHeiune npegcraBuTeNn HEOpPraHNYeCKnX BELLECTB

Bo3gyx — cmecb rasoB. CocTtaB Bo3gyxa. Kucnopopg — aneMeHT 1 npocToe
BeLecTBO. HaxoxaeHne Kucnopoga B Npupoae, hmsnyeckme n XMMmn4eckmne CBoncTea
(peakunn ropenHust). Okcupabl. [lpyMmeHeHue kucnopoga. Cnocobbl  NonyyYeHus
Kucnopoga B nabopatopun 1 NPOMbILLIIEHHOCTU. KpyroBopoT K1UCnopoaa B Npupoge.
O30H — annoTponHas mogudunkaums Kucnopoga.

TennoBon apHeKT XUMNYECKON peakunn, TEPMOXMMUYECKNE YPaBHEHNS, 3K30- U
SHOOTEPMUYECKME peakumn. TonnmBO: yrofib M MeTaH. 3arpsisHeHWEe BO3AOyXa,
yCuneHne napHMKOBOro a(pekTa, paspyLLeHne 030HOBOro CJosi.



Bopopopn — anemeHT 1 npocToe BellecTBo. HaxoxaeHne sogopona B npupoae,
dusndeckne n XMMmn4eckne CBONCTBa, NPUMEHeHNE, Cnocobbl nonydeHns. Kucnotol n
conu.

MonspHbIi 06bEM ra3oB. Pac4é€Tbl N0 XMMNYECKM YPaBHEHWSIM.

dusnyveckme ceonctea Boapl. Boga kak pacteoputenb. PactBopsbl. HacbIWweHHbIe
N HeHacbIWeHHbIE pacTBOpbl. PacTBopMMOCTb BelwlecTB B Boge. Maccosaa pons
BELLECTBa B pacTBope. Xumuyeckue caonctea Bogbl. OcHoBaHus. Ponb pacTtBopoB B
npupooe n B XXU3HM 4YenoBeka. KpyroBopoT Bogbl B npupope. 3arpsi3HeHue
npupogHbix Bog. OxpaHa u o4nMcTKa NpupoaHbIX BOA,.

Knaccndunkauma HeopraHudeckux coegmHeHnin. Okcuppl.  Knaccudumkauyus
OKCWUOB: coneobpasyoLne (ocHOBHbIE, KNCNOTHbIE, amOoTepHbIE) n
Heconeobpasytowme. HomeHknatypa okcmaoB. Pusn4eckne n XMMn4eckune CBOKCTBA
okcupos. [Nony4yeHne oKkCcnaos.

OcHoBaHusa. Knaccudukauusi OCHOBaHWA:  LUENOYM U HepacTBOPMMble
OCHOBaHus. HomeHknatypa ocHoBaHuin. Pusandeckne n XUMUYECKNE CBOWCTBA
ocHoBaHui. Nony4eHne 0CHOBaHWIA.

Kucnotbl. Knaccudpukaumsa kucnot. HomeHknatypa Kucnot. dusudeckue wu
XUMNYECKNEe CBOMCTBA KUCNOT. Pag aktueHocTy MeTtannoB H. H. BekeTosa. lNonyyeHne
KMUCNOT.

Conun. HomeHknatypa conein. ®usnyveckne n XUMUYECKNE CBOWCTBA COJSEN.
Mony4eHne conen.

leHeTn4ecKas CBA3b MeXAy Knaccamm HEOPraHMYeCKNX CoOequHEHW.

XUMWNYECKNI SKCNIEPUMEHT:

Ka4eCTBEHHOE oOrnpefeneHne coaepXXaHns Kucnopopa B BO3AyXe, MNOMy4YeHue,
cobvpaHne, pacrno3HaBaHMe W W3Y4eHMEe CBOWCTB KUCNoOpoda, HabnopgeHue
B3aUMOAENCTBNS BELLECTB C KUCNOPOAOM 1 YCNOBUS BOSHUKHOBEHMS U NpeKpaLleHns
ropeHus (nokapa), 03HaKoMeHne ¢ obpasuamMy OKCUAOB M OMucCaHme MX CBOWCTB,
nony4eHne, cobupaHne, pacrno3HaBaHMe U U3y4eHne CBOWCTB Bogopoda (ropeHue),
B3aumogenctene Bogopopna ¢ okcugom megm (ll) (BOSMOXKHO MCnonb3oBaHuMe
BMgeomarepuanos), HabnwogeHne o06pas3LoB BewecTB KonndectBoM 1 Monb,
nccnepoBaHne 0COBEHHOCTEN PacTBOPEHNS BELLECTB C pasfiNyHON pacTBOPUMOCTLIO,
NPUroToBNEHNE pPacTBOPOB C OMNpeaenéHHOM MacCoBOW [Onen pacTBOPEHHOIO
BELLeCTBa, B3aMOLENCTBME BOAbl C MeTannamu (HaTpuem n Kanbumem) (BOSMOXHO
NCNONb30OBaHNE BUAEOMATEPMANoB), WCcnegoBaHne o06pa3uoB HeopraHNYecKmx
BELLECTB PasfnNyHbIX KNaccoB, HabngeHne W3MEHEHUSI OKpaCKuU MHANKATOpPOB B
pacTBopax KWUCNOT W LwWeno4ven, udydeHne B3ammopencTtesus okcupga megu () c
pPacTBOPOM CEPHON KUCAOTbl, KUCAOT C MeTannamu, peakuui HenTpanusauuu,
NoslyYeHne HepacTBOPUMbIX OCHOBAHWW, BbITECHEHWE OAHOrO MeTanna Apyrum um3
pacTBopa COMn, PELLUEHNE 3KCNEPUMEHTaNbHbIX 3aday nNo Teme «BaxkHenwme knaccobl
HeopraHN4eCKNX COeaNHEHNN».



Mepuopmnyecknin 3akoH 1 MNeprnoguyeckasa cnctema XMMmmndeckux anemeHTos [1. .
MeHpeneeBa. CTtpoeHune aTOMOB. Xnmunyeckas CBSA3b.
OKucnnTENbHO-BOCCTAHOBUTENBHbIE PeakLmm

MMepBble NOMbITKK Knaccuukaunm XMMmnyecknx anemMeHToB. [MoHATrE o rpynnax
CXOOHbIX 91IEMEHTOB (LLeSIOYHbIE U LLIENOYHO3EMENbHbIE METaNSbI, FANOreHbl, UHEPTHbIE
rasbl). DNEeMEHTbI, KOTOpble 06pa3yoT aMOTEPHbIE OKCUAbI N TMAPOKCUAbI.

Mepuopmnyecknin 3akoH. Nepuogmyeckas cuctema XmMMmmndeckux anementos . U.
MeHpgeneesa. KopoTkonepuogHass u gnvHHonepuogHasa dopmbl [Nepuoguyeckon
cucTeMbl xummdecknx anemeHtoB [. W. Menpeneesa. [lepuogbl u  rpynnbi.
dn3nYecKnii CMbIC MOPSOKOBOro HOMepa, HOMEPOB NMepuoga 1 rpynnbl AfIEMeHTa.

CtpoeHne atomoB. CocTaB aToMHbIXx sigep. M3otonbl. OnekTpoHbl. CTpoeHne
3NEKTPOHHbIX 060M04YeK aTOMOB NMepBbiX 20 XMMNYECKUX 3neMeHToB [leprnognyeckon
cuctembl 1. . MenpeneeBa. XapakTepuCTMka XUMUYECKOro 3fiEMEHTa MO ero
nonoxxeHuto B Nepnogudeckon cucteme L. . MeHgeneesa.

3aKOHOMEPHOCTN U3MEHEHUs1 paguyca aTtoOMOB XUMUYECKUX 3fIEMEHTOB,
METaNINYECKNX N HEMETANNIMYECKMX CBONCTB NO rpynnam 1 nepnogam.

3HauyeHune [lepuoagnyeckoro 3akoHa u [lepruogn4yeckon CUCTEMbI XMMUYECKUX
3fIEMEHTOB ONs pas3Butua Hayknm u npaktmku. L. . MeHpgeneeB — YYé€HbIA 1
rpaXKaaHuH.

Xumnyeckas cBsA3b. KoBaneHTHass (nonsipHast W HenonsipHasl) CBA3b.
ONEKTPOOTPULATENBHOCTb XMMUYECKNX 3N1eMeHTOoB. IoHHas cBsA3b.

CteneHb okucneHus. OKUCNUTENbHO-BOCCTAHOBUTENbHbIE peakumn. [pouecchbl
OKUCNEHNA N BOCCTaHOBNEHUS. OKUCANTENN 1 BOCCTAHOBUTENN.

XUMUNYECKNIN IKCTIEPUMEHT:

n3y4yeHne o6pasLoB BeELECTB META/NIOB W HEMETANNOB, B3auMOAENCTBUE
rMapoKcuga UMHKa C pacTBOpaMn KUCNOT W LWeno4ven, MNpoBedeHne OnbITOB,
NNNIOCTPUPYIOLNX MPUMEPbI OKMUCNUTENbHO-BOCCTAHOBUTENBHbBIX peakuuin (ropeHue,
peakumn pasfnoxXXeHns, coegnHeHusl).

MexnpegmeTHblie cBs13u

Peannzauus mMeXnpegMeTHbIX CBS3erM Mpu U3ydeHUn Xxumum B 8 Kiacce
OCYLLIECTBNSAETCS Yepes3 MNCMOMb30BaHNE KakK OOLMX €CTECTBEHHO-HAY4HbIX MOHATUN,
TaK W MOHATUA, SABNSAOWMXCA CUCTEMHbIMW  ONS  OTOENbHbIX  NPegMeToB
€CTeCTBEHHO-HAy4YHOro uuKna.

O6Lwpne ecTeCTBEHHO-HAy4Hble MOHATWS: HayYHbIA akT, runoTesa, Teopus,
3aKOH, aHanu3, CUHTES, Knaccupukaums, NepuoanyHoOCTb, HAONIOAEHNE, SKCNEPUMEHT,
MoOennpoBaHue, N3aMepeHne, Mogesb, ABNeHne.

dunamka: maTtepusi, atoMm, MEKTPOH, MNPOTOH, HEWTPOH, WOH, HYKNUA, U30TOrMbl,
PagMOaKTMBHOCTb, MOMEKyNna, 3ANeKTPUYECKUA 3apsid, BEeWecTBO, Teno, OObLEM,
arperaTtHOe COCTOSIHME BeLLecTBa, rasd, (pmanyeckne BeNUYUHbI, €OMHNLbI U3SMEPEHNS,
KOCMOC, nnaHeTbl, 38é3abl, ConHue.

Bronorusa: potocuHTes, gbixaHne, buocdepa.



leorpaduma: atmocepa, rugpocdepa, MUHepanbl, FOPHbIE NMOPOAbl, MNOME3Hble
NCKoMnaemble, TOMANBO, BOAHbIE PECYPCHI.

9 KJIACC

BeLuecTBo 1 xummnyeckas peakuyus

Mepuopmnyecknin 3akoH. Nepuogmyeckas cuctema XmMMmmndeckux anementos . U.
MeHpeneesa. CTpoeHne atoMoB. 3aKOHOMEPHOCTN B U3MEHEHNN CBONCTB XMMUYECKUNX
3/IEMEHTOB MNePBbIX TPEX NEPUOAOB, Kanns, KanbLus U X COeANHEHNN B COOTBETCTBUN
C MONO>XEHNEM 3NEMEHTOB B [epnognyeckon cncteMe N CTPOEHNEM NX aTOMOB.

CTpoeHne BewlecTBa: BuObl XMMUYECKOM CBSA3W. Tunbl  KPUCTaNINYECKNX
PELWETOK, 3aBUCUMOCTb CBOWCTB BELLECTBaA OT TuMa KPUCTANNIMYECKOW PELLETKN U
BUAA XMMNYECKON CBA3N.

Knaccndukaums n HOMEHKnaTypa HeOpraHM4ecKnx BewecTB. XUMUYECKue
CBONCTBA BELUECTB, OTHOCSLUUXCS K pPasnu4yHbIM  Knaccam HeopraHn4ecKkmx
COEOMHEHNI, FEHETNYECKAs CBA3b HEOPraHNYECKNX BELLECTB.

Knaccndunkaums XMMm4ecKnx peakumi no pasnnyHbiM npu3Hakam (no Ynicny u
COCTaBYy y4acCTBYIOLUMX B peakuun BELLECTB, NO TernsoBomy 3deEKTY, N0 N3MEHEHNIO
CTEMNEHEN OKUCNEHNA XUMMUYECKMUX JNEMEHTOB, MO 06paTUMOCTW, MO Yy4yacTuto
Katanuaaropa). 9K30- U SIHOOTEPMUYECKME PeAKLMN, TEPMOXUMNYECKNE YPaBHEHMSI.

MoHATME O CKOPOCTM XuMUYeckon peakunn. [loHATne 06 obpaTuMbIX W
HeoOpaTUMbIX XUMUYECKMX peakumsx. [oHATME O TrOMOreHHbIX W reTepOoreHHbIX
peakumsx. lNMoHATMe o KaTanuse. [MOHATME O XMMMYECKOM paBHoOBecUN. PaKTopbl,
BVSIOWLMNE HA CKOPOCTb XUMUYECKON pPeakuum U  MNOMOXKEHNE XUMUYECKOro
paBHOBeCHUS.

OKncnMTenbHO-BOCCTaHOBUTESbHbIE peakuun, 3NIEKTPOHHbIN 6anaHc
OKUCNNTENbHO-BOCCTAHOBUTENBHOW peakuun. CocrtaBneHune YyPaBHEHUN
OKUCNNTENbHO-BOCCTAHOBUTESBbHbIX peakuuin C NCNONb30BaHNEM MeTona
3NeKTpPOHHOro 6anaHca.

Teopusi aNEKTPONUTMHECKON AMccounaumn. ONEKTPONUTbl N HE3NEKTPONUTDI.
KaTnoHbl, aHuoHbl. MexaHnam guccounauun BeELECTB C  pasinyHbIMA  BugamMu
xumMmmn4deckon ceasun. CteneHb anccoumnaummn. CunbHble 1 cnabble aNeKTPONUTHI.

Peakumn noHHOro obmeHa. YcnoBusi NpOTEKAHUS peakuuin MOHHOro o6MeHa,
NOSHblE 1 COKPALLEHHbIE NOHHbIE YPpaBHEHUSA peakumin. CBOMCTBA KMCOT, OCHOBAaHWUIA 1
conei B CBETe NPeACcTaBneHnin 06 aNEKTPONNTUHECKON anccoumaummn. KayecTBeHHbIe
peakunn Ha noHbl. NoHATrE o rmgponnae cone.

XUMUNYECKNIN SKCTIEPUMEHT:

O3HaKOMJIEHNE C MOOENSMU KPUCTASUIMYECKNX PELLETOK HEOpPraHn4YecKnx
BELLECTB — META/INIOB N HEMETANNOB (rpaduta 1 anmasa), CNoXHbIX BELLECTB (xnopuaa
HaTpusl), WCCnegoBaHMe 3aBUCUMOCTM  CKOPOCTU  XUMUYECKOW peakumm OoT
BO3OENCTBMA Pa3NnyHbiX (haKTOpOB, NCCNEAOBaHME ANEKTPONPOBOAHOCTN PacTBOPOB
BELLECTB, nMpouecca pguccoumaunm KUCNOT, LWenoYem n cofel  (BOSMOXXHO



NCNONb30BaHNE BUAEO MarTepuanos), MPOBEOEHNE OMbITOB, WNIOCTPUPYIOLLNX
NPU3HaKM NpoTeKaHusl peakumin MOHHOro obmeHa (ob6pas3oBaHue OcCafKka, BbloeneHune
rasa, obpasoBaHne BOAbI), OnMbITOB, NNACTPUPYHOLLMX npuMepbl
OKUCNNTENbHO-BOCCTAHOBUTENbHBIX — peakuuin  (ropeHne, peakuun pasfoXXeHus,
coeanHeHNs!), pacno3HaBaHNe HEOPraHMYECKNX BELLECTB C MOMOLLbIO KayeCTBEHHbIX
peakuunin Ha NOHbI, PeLLEHNE 3KCNePUMEHTaNbHbIX 3a0ay.

HemeTannbl n ux coeguHeHns

O6bwan xapaktepuctuka ranoreHoB. OCOOEHHOCTM CTPOEHUS aTOMOB,
XapakTepHble cTeneHn okucneHns. CTpoeHne u usnyeckme CBONCTBA MPOCTbIX
BELLECTB — ranoreHoB. XMMN4YeCKNe CBOMCTBA Ha NpuMepe xnopa (B3anmopencTamne ¢
MeTannamu, Hemetannamu, wenodyamu). Xnoposogopod. ConsHaa — KucnoTa,
XUMUMYECKNE CBOWCTBA, NoslydeHne, npumeHeHne. [JencTeme xnopa n xnoposofopoaa
Ha OpraHn3Mm 4yenoseka. BaxxHelnLwume xnopugpl 1 UX HaxXoXXaeHve B NpuUpoge.

O6was xapaktepuctnka anemeHtoB VIA-rpynnbl. OCO6GEHHOCTN CTPOEHUs
aTOMOB, XapakTepHble CTeneHn okucneHus. CTpoeHne un Guandeckne CBONCTBA
NPOCTbIX BELLECTB — KMUCNOPOAa U cepbl. ANNOTPONHble Mogudukauumn Kucnopoga v
cepbl. Xumuyeckme csonctea cepbl. CepoBogopon, CTPOeHue, U3ndeckne u
Xummyeckne ceonctBa. OKcuabl Cepbl Kak NpeacTtaBUTENN KUCIOTHbIX OKCUAOB.
CepHas KncnoTta, U3nYecKne N XMMnUYeckue ceoncTea (o6wme Kak npegcraBuTens
Knacca KWUCNOT u crneuuduyeckne). XMMUYeCcKne peakuun, nexawime B OCHOBE
NPOMbILISIEHHOrO crnocoba MnoslydeHnss CEepHOM KUCNOTbl. [lpUMeHeHne CcepHoM
kucnotoel. ConmM CepHON KUCNOTbl, Ka4eCTBEeHHas peakuus Ha cynbgar-noH.
HaxoxpgeHne cepbl 1 €€ coeguHeHMn B npupoge. XUMUYECKOE 3arpsaA3HeHune
OKpYy>KatoLLlen cpeabl COeaUHEHNsIMN cepbl (KUCNOTHbIE AOXKAN, 3arpsi3HEHME BO3ayXa
N BOQOEMOB), CNOCOObLI ero NpegoTBpaLLeHus.

O6waa xapaktepuctmka 3anemeHtoB VA-rpynnbl. OCOGEHHOCTN CTpPOeHUs
aTOMOB, XapaKTepHble CTeneHn OKUCNEeHUA. A30T, pacnpoCTpaHeHWe B Npupoae,
dusndeckne n xmmMmmyeckue caoncTBa. KpyroBopoT asoTa B npupoge. AMMMak, ero
dusnyeckne N XMMN4YeCKNe CBONCTBA, NonyvyeHne n npumeHeHne. Conm ammMoHus, nx
dusndeckne n XMMN4eCcKne CBONCTBA, NPUMEHEHNe. KayeCTBeHHas peakLums Ha UOHbI
aMMOHUA. A30THas KuCnoTa, €€ nonyyeHune, pusnyeckme 1M XMMUYECKMe CBONCTBA
(obwme Kak npegcTtaBuTENA Knacca Kucnot u crnieymduyeckue). Vcnonb3oBaHne
HATPATOB W COfiel aMMOHUSA B KayecTBE MUHEpPasbHbIX yOoOpeHuid. Xummyeckoe
3arpsisHEHNe OKpyXKalLen cpedbl CoeanHEHWsSMU  a3oTa  (KUCNOTHbIe  [OXAW,
3arpsi3HeHne BO3ayxa, NoysBbl U BOgoEMOB). docdop, annoTponHble MopmduKaummn
docdopa, pusundeckne n xmmmyeckme caornctea. Okeng docdopa (V) n pocchopHas
Kucnota, @uanyeckme ”n XUMUYECKUE CBOWCTBA, nonyyeHune. lcnonb3oBaHue
docdaToB B Ka4eCTBE MUHEPAbHBIX YA0OPEHNIA.

O6waa xapaktepuctnka anemeHtoB IVA-rpynnbl. OCOGEHHOCTM CTPOEHUs
aTOMOB, XapakKTepHble CTEMEeHN OKUCMEeHUd. Yrnepopn, annoTponHble moaudukaumn,
pacnpocTpaHeHne B npupoge, husndeckne n XMMmyeckue ceoncTtea. Agcopbuus.
KpyrosopoT yrnepoga B npupoge. Okcugpl yrnepoga, nx puandeckne n XmMmmnyeckme



CBOWCTBa, [AENCTBME HA JKMBble OpPraHu3Mmbl, TMOJly4eHNEe U  MNPUMEHEHME.
JKonormyeckmne npobnembl, CBsA3aHHble C okcugom yrmepoga (IV), runotesa
rno6anbHOro MOTENNEHNa Knumara, NapHUKOBbIM 3(pdeKT. YronbHas Kucnota u eé
conu, ux @GU3NYECKNE U XUMUYECKME CBOWNCTBA, MONYYEHME WU MPUMEHEHME.
KadecTBeHHas peakuusi Ha KapboHaTt-uoHbl. lcrnonb3oBaHne kKapboHaToB B ObITY,
MeOMUMHE, MPOMbILLIEHHOCTU N CENbCKOM XO3SANCTBE.

[MepBoHa4vanbHble MOHATUA 00 OpPraHUYeCKUX BELLECTBax KakK O COEANHEHUSAX
yrnepoga (MeTaH, 3TaH, 3TWiEeH, aueTWieH, 3TaHON, MULEPWUH, YKCYCHasi KUCNoTa).
MpupopgHble NCTOYHUKIN YIMEBOAOPOAOB (Yronb, NPUPOLHbIA ras, HedTb), NPOAYKTbI NX
nepepaboTtkn (6eH3uH), KX pofb B ObITy W MPOMbIWAEHHOCTU. [loHATME O
OMONOrNYEeCKN BaXKHbIX BELLECTBAX: Xupax, 6enkax, yrnesogax — n ux ponun B XXMU3HU
Yyenoseka. MaTepuanbHOe egUHCTBO OpraHNYeCcKNX U HEOPraHNYECKNX COeqUHEHWI.

KpemHuin, ero nsn4eckne n XMMmnyeckne CBONCTBa, Noy4YeHne U NPUMEHEHNE.
CoeanHeHusa KpemHus B npupoge. Obwme npenctasneHnss 06 okcmnae kpemuus (IV) n
KpemMHneBomn kucnote. Cunukarbl, UX UCMONb3oBaHne B ObiTy, B MPOMbILLIIEHHOCTH.
BaxHenwmne cTpouTenbHble Martepuanbl:  Kepamuka, CTeKNo, LEeMEHT, O€ETOH,
Xene3o6eToH. NMpobnembl 6€30NacHOro UCMob30BaHUSA CTPOUTENbHBLIX MaTepnanos B
NoBCEQHEBHON XXN3HW.

XUMUNYECKNIN SKCNIEPUMEHT:

n3y4yeHne o6pasLoB HEOPraHMYEeCKMX BELLECTB, CBOWCTB CONSAHON KUCNOThI,
NpoBeAeHNE Ka4YeCTBEHHbIX peakuuid Ha XN1opug-uoHbl U HAbAAEHNE NMPU3HAKOB UX
NpPOTEKaHNS, OMnbITbl, OTpaxkatowme GrUandeckmne n XMMmM4ecKkmne CBOKNCTBA raforeHoB n
NX COEOMHEHUN (BO3MOXXHO WCMONb30BaHME BUOEOMATEPUASIOB), O3HAKOMJIEHNE C
obpasuamu xnopugos (ranoreHngoB), O3HaKOMeHME C obpasuamn cepbl U eé
COoefMHEHMAMN  (BOSMOXXHO  WCMOMb30OBaHWE  BuaeomMartepuanos), HabnogeHve
npouecca oOO6yrnuMBaHUA caxapa nopg [AOEeNCTBUEM KOHLEHTPUPOBAHHOW CEPHOM
KNUCNOTbl, W3Y4YeHNE XUMWUYECKMX CBOWCTB pa3baBfieHHOW CEPHOW KUCAOThI,
NPOBELEHNE KaYeCTBEHHOW peakuum Ha cynbdaT-unoH u HabnogeHue npusHaka eé
NpPOTEKaHNSA, O3HAaKOMJEHME C (U3MYECKMMKU CBOWCTBaMM as3oTa, doccdopa u mx
coeanHeHnin (BO3MOXKHO MCMONb30BaHWE BuaeomaTepuanos), obpasuamm a3oTHbIX U
dochopHbIX yoobpeHun, nosyyYeHne, cobupaHue, pacrno3HaBaHWE W U3YyYeHue
CBOWCTB amMmuaka, MnpoBeAeHNEe Ka4eCTBEHHbIX pPeakuuin Ha WOH aMMOHMS W
dochaT-MOH U1  K3ydeHMe TMNPU3HAKOB UX MNPOTEKaHWsA, B3aUMOAENCTBUE
KOHLUEHTPMPOBAHHOMW a30THOW KWUCAOTbl C Megbto (BO3MOXHO MCMOMb30BaHue
BMaeoMarTepmnanos), U3yYeHne MoLenen KpUCTanInyecKnx peweéTok anmasa, rpagura,
dynnepeHa, O3HAKOMJSIEHME C TMPOLECCOM aacopodumm pPacTBOPEHHbLIX BELLECTB
aKTUBNPOBAHHbLIM YrNEéM W YCTPOWCTBOM MpPOTUBOrasa, nosyydyeHne, cobupaHue,
pacno3HaBaHWe U M3yYeHne CBOWCTB YINEKNCOro rasa, NpoBEAEHNE KAa4YeCTBEHHbIX
peakunin Ha KapboHaT N CUIMKAT-UOHbI N U3YyYEHWE MPU3HAKOB WX MPOTEKAHMS,
O3HaKOMJIEHMEe C  NPOAYKUMEN  CUNUKATHON  MPOMbIWIEHHOCTN,  pelueHue
aKCnepUMeHTanbHbIX 3a4a4 No Teme «BaxkHenLwme HeMeTan bl N UX COEANHEHNSA».

MeTannbl 1 nx coeguHeHNs



ObLwan xapakTepucTmka XMMNYECKNX 3IEMEHTOB — METAINIOB HA OCHOBAHUN UX
nonoxxeHus B lNeprnognyeckon cucteme xummdecknx anemenTos [. NI. Mengeneesa n
CcTpoeHna atomoB. CTpoeHue MeTannoB. Metannuyeckasi CBsA3b U MeTannmyeckas
KpUCTannyeckasa peLlétka. ONEeKTPOXUMUYECKUA pPaLg  HanpsKeHUA MeTannos.
dusnyeckne N xXumMumyeckune csonctea Metannos. O6wme cnocobbl MonyyYyeHus
mMeTannoB. [MOHATME O KOpPpPO3UM METaNIOB, OCHOBHblE CMOCOObLI 3alnTbl UX OT
kopposun. Cnnaebl (CTanb, YyryH, SOPaNTOMUHNIA, 6POH3a) N UX NPUMEHEHNE B ObITY U
NPOMbILLIIEHHOCTMW.

LLlenoyHble MeTannbl: nonoxeHue B [lepuognyeckon cuctemMe XMMUYECKUX
anemeHtoB [. V. MenpeneeBa, CTpoOeHME WX aTOMOB, HaxOXOeHWe B MNpupoae.
dunsnyeckne n XMMUYECKMe CBOWCTBa (Ha Npumepe HaTpus n Kanus). OKkcuabl n
FMAPOKCUAbI HATPUA 1 Kanus. NprMMeHeHne LWeNoYHbIX METaNNO0B N NX COeQUHEHNIA.

LLlenoyHO3emenbHbIe METaNbl MarHUin N KanbLUmii: NonoxeHne B Nepunognyeckon
cucteme xummyeckux anemeHtos [. . MeHpeneesa, CTpOeHME WX aTOMOB,
HaxoxgeHne B npupope. Pusnyeckne M XMMUYECKNE CBOWCTBA MarHUsA N KanbLus.
BaxHenwmne coeanHeHns Kanbuus (okcup, rmgpokcup, conuv). XKECTKOCTb BOAbl U
Ccnocobbl €€ yCcTpaHeHus.

AntoMuHMIA: NonoxeHne B Neprnognyeckon cnctemMe XMmMm4eckux anemeHtos [l.
. MeHoeneeBa, CTpOeHMe artoma, HaxoxgeHue B npupoge. Pusuyeckne un
XUMUYECKNE CBOMCTBA antoMuHus. AMOTEPHblE CBOWCTBA OKCuMaa M rmgpokcupa
antoM1HMS.

>Kenes3o: nonoxeHue B lNeprnognyeckon cucteme Xxummdecknx anementos . U.
MeHpeneeBa, CTpOeHME aToMa, HaxoXxgeHue B npupoge. Pnsmyeckmne n XMMmMYeckne
csouncTBa xenesa. Okeungbl, rmgpokeuabl u conu »kenesa (Il) n xxenesa (lll), ux coctas,
CBOWCTBA 1 Nony4YeHune.

XUMUNYECKNI SKCNIEPUMEHT:

O3HaKoMneHne C obpasyamn MeTasIoB M CchnaeBoB, WX  (PM3nYecKmMun
CBOWCTBaMM, N3y4YeHne pesynbTaToB KOppo3un METaNIoB (BOSMOXXHO MCMONb30BaHme
BMaeomMarepnanoB), OCOGEHHOCTEN B3aMMOLENCTBUS OKCUOA KanbUMsi U HaTpus C
BOAOWN (BO3MOXHO WCMOMb30OBaHNE BuUAeoOMaTePUanos), WCCNefoBaHNE CBOWCTB
>KECTKOW BOAbI, NpoLecca ropeHus xenesa B Kucnopoge (BO3SMOXHO UCMOb30BaHNe
BYaeomMarTepmnanos), NPU3HaKoB NPOTEKAHNS KA4ECTBEHHbIX PeakLnii Ha NOHbI: MarHus,
Kanbuus, anomMuHus, uuHka, >xenesa (I) n xenesa (Ill), megn (), HabniogeHne n
onucaHne npoLEecCOB OKpalUMBaHUSA MNfaMeHW MOHaMM HaTpus, Kanus u Kanbuus
(BOSMOXXHO MCMONb3OBaHME BUgeoMaTepunasnos), nccnegoBaHne amgoTepHbIX CBONCTB
FMAPOKCUAA antOMUHNA U TMOPOKCUAA UUHKA, PeLLeHe 9KCNepUMEHTaNbHbIX 3a4a4 No
Teme «BaxkHenwmne metansbl U UX COeQUHEHNSI».

Xumus n okpyxxarowasa cpega

BewectBa n wmartepuanbl B MOBCEOHEBHOW >XU3HW 4enoBeka. besonacHoe
NCNONMb30BaHNE BELLECTB M XUMUYECKUX peakumi B ObiTy. [lepBas nomouws npwu
XUMNYECKNX OXKOrax N OTPaBfEHUNX.



XuMnyeckoe 3arps3HeHne OKpy>Kawllen cpegpl (nMpegenbHas [onyctumas
KOHUeHTpaumsa BelwecTs, ganee — [NOK). Ponb xvMum B pelieHnn 3KONOrn4ecKmnx
npo6nem.

XUMUNYECKNI SKCIEPUMEHT:

n3y4yeHne obpasuoB MaTepuanoB (CTEKNo, cnfaasBbl METaSI0B, MNONMEPHbIE
Martepuansbl).

MexnpegmeTHble cBsi3n

Peanusauus MexnpegMeTHbIX CBS3e npu MU3yd4eHun xumum B 9 Knacce
OCYLLIECTBNSAETCA Yepes3 MCMOSb30BaHNE KakK OOLMX €CTECTBEHHO-HAY4HbIX MOHATUN,
TaK W MOHATUA, SABNSAIOWMXCA CUCTEMHbIMW  ONS  OTOENbHbIX  NPegMeToB
€CTEeCTBEHHO-HaY4YHOro UMKna.

O6Lwpne ecTecTBEHHO-Hay4YHble MOHATUSA: HayYHbIA akT, rmnoTesa, 3akoH,
Teopus, aHanus, CuHTE3, Knaccudukauus, nepuognyHOCTb, HabnopgeHue,
9KCMNEPUMEHT, MOLENNPOBaHNE, N3MEPEHNE, MOLENb, SBNEHNE, NAPHUKOBbIN 3 deKT,
TEXHOMOrns, matepuansbl.

dunsmka: maTepusi, atom, NEKTPOH, MPOTOH, HENTPOH, WOH, HYKNUA, U30TOMbI,
PaAMOaKTMBHOCTb, MOJIEKYNA, SNEKTPUYECKNIA 3apsig, NPOBOAHMKMK, NONYNPOBOLOHMKMN,
ONSNEKTPUKKM, ((POTOINEMEHT, BeELWEeCcTBO, Teno, O06bLEM, arperatHoe COCTOsIHME
BeElLlecTBa, ras, pacTBOp, PaCTBOPUMOCTb, KpUCTannMyeckas peLlléTka, Crnasbl,
dhursnyeckmne BENNYUHLI, eOUHNLbI N3MEPEHNSA, KOCMUYECKOE MPOCTPAaHCTBO, NAHETHI,
3B&3abl, ConHue.

bunonorna: gotocuHTes, AbiIxaHue, O6uocdepa, 3KOCUCTEMA, MUHEpPaNbHbIE
yOoOOpPEHNS, MUKPOANEMEHTbI, MAKPO3/IEMEHTbI, MNTATENbHbIE BELLECTBA.

leorpaduma: atmocepa, rugpocdepa, MUHepanbl, FOPHbIE NMOPOAbl, MNOME3Hble
NCKoMnaemble, TONNBO, BOOHbIE PECYPCHI.



NMNAHUPYEMDBIE PE3YJIbTATbl OCBOEHUA MPOrPAMMbBI MO XUMUUN HA
YPOBHE OCHOBHOI'O OBLLEIF'O OBPASOBAHUA

JINMMHOCTHDIE PE3YJIbTATDbI

JInyHOCTHbIE  pe3ynbTaTtbl  OCBOEHMS  MpPOrpamMMbl  OCHOBHOMO  O6LLEro
obpasoBaHNs [OOCTUralOTCA B XoOe OOy4eHuMss XUMUW B €ONHCTBE Yy4ebHOW 1
BOCNUTATENbHON [EATENbHOCTM B COOTBETCTBMM C TPaAOULMOHHBIMU POCCUNCKMMN
COLMOKYNBTYPHLIMA N AYXOBHO-HPABCTBEHHbIMU LLEHHOCTAMM, MPUHATBIMKY B OOLLIECTBE
npasunaMmm 1 HopMamu MOBeAeHWss U CrMOoCOOCTBYIOT MpoLeccamM Camoro3HaHus,
camMopasBuTUS 1 coumannaaumm obyyaroLmnXCs.

JIN4HOCTHbIE pe3ynerarhbl oTpaxkaroT rOTOBHOCTb oby4atoLmxcs
PYKOBOACTBOBATLCS CUCTEMOW MO3UTMBHbBIX LLEHHOCTHbIX OPUEHTaLMin 1 paclumpeHme
onbiTa AeaTeNbHOCTN Ha €€ OCHOBE, B TOM YIC/E B 4YacCTu:

1) NaTPUOTUYECKOro BOCNUTAHWS:

LEHHOCTHOrO OTHOLLUEHMSI K OTEYECTBEHHOMY KYSbTYPHOMY, UCTOPUYECKOMY W
Hay4YHOMY Hacneauo, TMOHUMAHUS 3HA4YEHUS XUMWYECKOW HayKM B >KU3HWU
COBPEMEHHOro o6LecTBa, CNOCOOHOCTU BnageTb [OCTOBEPHOW WHGOpMauven o
nepenoBbiX AOCTUXKEHUSX W OTKPbITUSX MUPOBOM U  OTEYECTBEHHOW XUMUW,
3aMHTEPECOBAHHOCTM B HAayYHbIX 3HAHUAX 06 YCTPONCTBE MUpPa N OOLLECTBA;

2) rpa>XkgaHCKoro BOCMUTaHUS:

NpPencTaBneHnsi 0 coumanbHbIX HOPMaXx 1 NpaBuiax MeXIMYHOCTHbLIX OTHOLLEHWIA
B KOJJIEKTMBE, KOMMYHMKATUBHOW KOMMETEHTHOCTM B OOLIECTBEHHO MOME3HON,
y4ebHOoNCCNenoBaTenbCKoM, TBOPYECKON N OPYrnX BUAAx OEATENbHOCTU, FOTOBHOCTU K
pasHOOOpa3HON  COBMECTHON  OeATEeNbHOCTU npwu BbIMNOIHEHUN  YYEOBHBIX,
no3HaBaTesflbHbIX 3a[ay, BbIMOMHEHUN XUMWUYECKUX 3KCMEPUMEHTOB, CO34aHUMU
y4eOHbIX MPOEKTOB, CTPEMIIEHNSA K B3aMOMOHNUMaHMIO 1 B3aMMOMOMOLLM B NpoLecce
3TON y4YebHOWN [OEeATEeNbHOCTU, FOTOBHOCTM OLIEHMBATb CBOE MOBEOEHME U MOCTYMKU
CBOUX TOBapULLEN C MO3ULUN HPABCTBEHHbIX N NPAaBOBbIX HOPM C Y4ETOM OCO3HaHUSA
NOCNeacTBUIA NOCTYMKOB;

3) LEHHOCTN HAay4YHOro NO3HAHWS:

MMUPOBO33PEHYECKNE MNPEACTAB/IEHNS O BELUECTBE U XUMUYECKOW peakuuu,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKN 1 COCTaBASOLLNE OCHOBY
AN NMOHMMAaHUSA CYLLHOCTM Hay4YHOW KapTWHbl MUpa, NpencTaBneHnMsi 06 OCHOBHbIX
3aKOHOMEPHOCTSAX pPasBuUTUSA MNPUPOoAbl, B3aMMOCBA3SX YenoBeka C MNPUPOAHOWA
Cpenomn, 0 PoaN XMMUN B NO3HAHNN 3TUX 3aKOHOMEPHOCTEWN;

Nno3HaBaTesflbHble MOTUBbI, HanpaBfieHHblE Ha MOJlydYeHNEe HOBbIX 3HaHWN MO
XM, Heobxoanmble ONs OOBLACHEHUST HabNgaemblX MPOLECCOB U ABMEHWUN,
No3HaBaTesIbHON, NH(MOPMALMOHHON U YATATENBCKOW KYNbTYypbl, B TOM YNCNE HaBbIKOB
CaMOCTOATENbHON paboTbl C  Yy4eOHbIMU TEKCTaMK, CrpaBOYHOW NUTEpPaTypon,
AOCTYMNHBIMU TEXHUYECKUMM cpeacTBaMn MHOOPMALMOHHBIX TEXHONOMNIA;



MHTEPEC K OOYy4YeHWO WU MO3HaHWIO, N603HATENBHOCTb, FOTOBHOCTb U
CNOCOBHOCTb K CaM006pa30BaHNIo, MPOEKTHOM U UCCNeqoBaTeNbCKON AeATENbHOCTH,
K OCO3HaHHOMY BbI6OPY HanpasfiEHHOCTU U YPOBHS O6y4eHUs B AaNlbHENLLEM;

4) hopMMpoBaHMsa KynsTYpbl 300POBbS:

OCO3HaHMe LIEHHOCTU XXN3HWN, OTBETCTBEHHOIO OTHOLLEHWS K CBOEMY 340POBbIO,
YCTAHOBKM Ha 300pOBbi 06pa3 >XU3HW, OCO3HaHWEe MOoCneacTBuMnM U HenpuaTue
BPeAHbIX NMpuBbIYeK (YNoTpebneHns ankorons, HApPKOTUKOB, KYpPeHWsl), HEOOXO4MMOCTH
cobnogeHns npasun 6e30nacHOCTN Npu o6paweHnn ¢ XUMUYECKMIN BELLLECTBaMN B
ObITYy 1 pPeanbHON XXN3HW;

5) TpynoBoro BocnutaHus:

NHTEPEC K MPaKTUYECKOMY M3y4eHuto npodeccuin n Tpyga pasiyHoro poaa,
yBa)XKeHMe K Tpyay W pesynsrtatam TPyAoBOW OeATENbHOCTW, B TOM YUCHE Ha OCHOBE
NPUMEHEHNA NPEOMETHbIX 3HaHWA MO XUMUKW, OCO3HaHHbIN BbIOOP WHAMBUAYaNbHOWN
TpaekTopun npoOAoC/IKEHMS 06pa3oBaHNs C YYETOM JIMHYHOCTHbIX WHTEPECOB W
CNOCOBHOCTN K XMMUW, OBLLECTBEHHbIX WHTEPECOB W MOTPEOHOCTEN, YCMEeLUHOM
NpodeccnoHanbHOW OeATEeNIbHOCTU U PasBUTUS HEOBXOOUMbIX YMEHUW, FOTOBHOCTb
afganTnpoBaTbCs B NPOgheCCnoHanIbHOM Cpeae;

6) 9KONOrM4eCcKoro BOCMUTaHNS:

39KONOrM4eckuy LenecoobpasHoe OTHOLLEHUE K NPUPoAe Kak MCTOYHUKY XXN3HU Ha
3emne, OCHOBe €€ CyLLeCTBOBaHWS, NOHMMaHNE LEHHOCTU 300pO0OBOro 1 6e30nacHoro
obpaza >KWU3HW, OTBETCTBEHHOE OTHOLUEHME K COOCTBEHHOMY (U3NYECKOMY U
NCUXNYECKOMY 3[0POBbIO, OCO3HAHWE LEHHOCTU cobnogeHns npasui 6e30nacHoro
nosegeHns npu paboTe C BeLecTBaMu, a TakKXKe B CUTYaUmsX, YyrpoXXatoLwmnx 300P0BbI0
N XXN3HW NoJen;

CNOCOBHOCTN MPUMEHATb 3HaHUS, MonyyYaemble Mpu U3YHYEHUN XUMuw, ONns
peweHnsa 3agay, CBA3aHHbIX C OKPYXKaloLlen NMpUpOAHON cpenown, ANs NOBbILIEHNS
YPOBHS 9KONIOrMYECKOWN KyNbTYpPbl, OCO3HAHUA rMo6anbHOro Xxapakrepa 9KONOrn4ecKmx
npobnem un nNyTe WX pPeLleHUs MNOCPEACTBOM METOOOB XUMUMK, SKONOrMYecKoro
MbILLNTEHNSA, YMEHNS PYKOBOACTBOBATLCA UM B MO3HABaTESIbHOW, KOMMYHUKATMBHOW 1
coumanbHON NpakTuKe.

METANPEAMETHbIE PE3YJIbTATbI

B coctaBe MeTanpeaMeTHbIX pPe3ynbTaToB  BbIAENSAT  3HA4YUMble  OJ1s
dhopMUPOBaHMA MUPOBO33PEHNST OOLLEHAYYHbIE MOHATUSA (3aKOH, TEOPUS, MPUHLMM,
rmnoTesa, akT, cucTema, NpPoLEecc, 3KCNEPUMEHT U APYroe.), KOTopble UCMOoSb3YoTCs
B €CTECTBEHHO-HaYy4HbIX y4e6HbIX NPegMeTax 1 Nno3BONSOT HA OCHOBE 3HAHWUI U3 3TUX
npeaMeToB opMMpoBaTb NPEeAcTaBfieHMe O LENOCTHOW Hay4yHOW KapTuHe mMupa, U
yHUBepcanbHble  yd4eOHble  OelCcTBMS  (No3HaBaTefbHble, KOMMYHUKaTUBHbIE,
PErynsTMBHbIE), KOTOpble  ob6ecneynBaloT  (OPMMPOBAHME  FOTOBHOCTU K
CaMOCTOSATENIbHOMY MMAHNPOBAHMIO N OCYLLECTBIEHNIO Y4EOHON OEATENBHOCTH.

Mo3HaBaTeNbHble YHUBEepPCasbHble y4eOHble 4eNCTBUS



BasoBble nornyeckne gencTBuA:

YMEHNSA UCNOMb30BaTb NPUEMbI NOMMYECKOro MbILLIEHNS MPY OCBOEHUN 3HAHWIA:
pacKpbiBaTb CMbICST XUMUYECKUX MOHATMI (BbIOENATb WX XapaKTEPHble MNPU3HAKMW,
yCTaHaBnNMBaTb B3aMMOCBS3b C APYrMMU MOHATUSMN), WUCMONb30BaTb MOHATUA LS
0OBACHEHUS OTAENbHbIX (PAKTOB U SIBNIEHWI, BblOMpaTb OCHOBAHUA U KpUTepuu Ons
Knaccugukaumm XuMMYECKNX BELWECTB N XUMUYECKMX peakuuin, ycTaHaBnueaTtb
NPWUYNHHO-CNEACTBEHHbIE CBSA3M MeXOy OObeKkTamu U3YyYeHUs, CTPOUTb NOrMyeckne
paccy>xgeHns (MHOYKTUBHblE, [OeOyKTUBHble, MO aHanoruw), nenartb BbiBOAbl U
3aKJo4eHs;

YMEHME TMPUMEHATb B MpOLECCe MO3HaHUS MOHATUSA (NpegMeTHble 1
MeTanpegMeTHbIE), CUMBOSIMYECKUE (3HAKOBbIE) MOAENW, WUCMNOMb3YEMblE B XUMUMU,
Npeobpas3oBbiBaTh LUMPOKO MNPUMMEHSIEMbIE B XUMUW MOAENbHblEe NPEeACcTaBNeHus —
XUMNYECKNA 3HaK (CMMBOST 3nemMeHTa), XuMmudeckas ¢GopMyna u ypaBHEHME
XUMMNYECKOWN peakumn — npu peLleHnn y4ebHOo-No3HaBaTeNbHbIX 3a4a4, C Y4ETOM 3TUX
MOLESNbHbIX MPEACTaBNEHN BbISBMATb U XapakTepu3oBaTb CYLLECTBEHHbIE MPU3HAKM
N3y4aeMbliX OOBEKTOB — XUMWUYECKUX BELLECTB U XUMUYECKMX peakuui, BbISBNATb
obLwme 3aKOHOMEPHOCTU, MPUYNHHO-CIEACTBEHHbIE CBA3W W MNPOTUBOPEYUs B
N3y4aemMblx NpoLeccax n ABNeHNsX.

BasoBbie nccneposatenbCKme 4ENCTBUS:

YMEHNEe WCMNoSb30BaTb MOCTABMEHHbIE BOMPOCbI B KayecTBE WHCTPyMEHTa
MO3HaHNA, a TakKXKXe B Ka4eCTBE OCHOBbI Ans (DOPMUPOBAHNSA MMMNOTE3bl NO NPOBEPKE
NPaBUNbHOCTU BbICKa3biBAaEMbIX CY>XXAEHUN;

NPMOBGpETEHNE oOnbiTa MO MNAAHUPOBAHUIO, OpraHM3auunm u MNpPOBEAEHUIO
YYEHNYECKNX  OKCMEPUMEHTOB, YMeHMe Habnogatb 3a XoAoM  Mnpouecca,
CaMOCTOSATENbHO MNPOrHO3MpPoOBaTb €ro pesynsrart, (opMynMpoBaTb 0606LLEeHUs 1
BbIBOAbI MO pe3ynbrataM MNpPOBEeLEHHOro OnbiTa, UCCNEeQoBaHWs, COCTaBNATb OTYET O
npogenaHHom pabore.

Pa6boTa ¢ nHgpopmaunein:

YyMEHME BblOMpaTb, aHanM3npoBaTb W UWHTEPNPEeTUpoOBaTb MHMOpMaUno
pPasnn4YHbIX BMAOB M (QOPM MNpeacTaBneHus, noslydaemMyto U3 pasHbIX UCTOYHUKOB
(Hay4HO-MoNynNsipHas nuTepaTypa XMMUYECKOro COOEepPXXaHus, CrpaBOYHble MOocoobus,
pecypcbl NHTEpHETA), KPUTUYECKN OLIEHMBAaTb MNPOTUBOPEYMBYIO N HEOOCTOBEPHYIO
NHopMauno;

YMEHNEe MPUMEHSTb pasfinyHble METoAbl W 3anpocbl NpW MOUCKE KU OTOope
NHopMaLUN N COOTBETCTBYIOLLNX OAHHbIX, HEOOXOANMbIX A1 BbIMOMHEHUS YY4EOHbIX 1
no3HaBaTesflbHbIX 3adady OnpemenéHHoro Tuna, npuobpeTeHne onbitTa B 06nactu
NCNONb30BaHNSA  UH(POPMALMOHHO-KOMMYHUKATUBHbLIX ~ TEXHOMOMMI,  OBnageHue
KYNbTYpO  aKTUBHOIMO  UCMOSIb30BaHUs Pa3fIMYHbIX  MOMCKOBbIX  CUCTEM,
CaMOCTOATENBHO BbIOUPATb ONTUMAanNbHYO opMy npeacTaBneHns nHdopmauun un
NNNKOCTPUPOBATL peLLaemMble 3a[a4n HECNOXKHbIMU CXemMamu, guarpaMmmamu, gpyrumm
dopmamu rpadmkm N nx KOMGUHaLMSMK;



YyMEHNe NCMonb3oBaTb W aHaaM3upoBaTb B Mpouecce  yy4ebHON 1
nccnepoBaTeNbCKOM  OEeATENbHOCTM UHOpMauMio O BAUAHUM MNPOMbILLIEHHOCTH,
CeJSIbCKOro X03ANCTBa N TPaHCNopTa Ha COCTOSIHME OKPY>KaroLLen NpupogHon Cpeabl.

KoMMyHMKaTBHbIE YHMBEPCAsbHbIE YY4eOHblE OENCTBUS:

YMEHNs 3apaBaTb BOMPOCHI (B xode Aawnanora u (unu) ANCKYCcCcun) no CyLiecTBy
obcy>xgaemon Tembl, (hOpPMyINpPOBaTb CBOU NPEASIOKEHNS OTHOCUTENBHO BbINOHEHNS
NPEnIOXXEHHOWN 3aaayu;

YMEHNSA NpeacTaBnsaTb MONyyYeHHble pe3ynsTaThl NO3HaBaTEIbHOW AEATENIbHOCTU
B YCTHbIX M MUCbMEHHbIX TEKCTax; AenaTb Mpe3eHTauuio pe3ynbTaToB BbIMOMHEHNUS
XUMNYECKOrO 3KCrnepuMeHTa (nabopaTtopHOro onbita, nabopaTtopHon paboTbl Mo
NCCneqoBaHnO CBONCTB BELLECTB, Y4eOHOro NpoeKTa);

YMEHNA y4ebHOro COTPyAHMYEeCTBA CO CBEPCTHMKAMW B  COBMECTHOM
NO3HaBaTeNIbHON N MCCNeaoBaTeNbCKON AEATENbHOCTU MPU PELUEHNM BO3HUKAKOLLMNX
npo6nem Ha OCHOBe Y4éTa O6LUNX MHTEPECOB 1 COrnacoBaHnsa no3uumi (06¢cy>xaeHns,
OOMEH MHEHMSAMW, «MO3roBble LITYPMbl», KOOPAMHALMS COBMECTHbIX AENCTBUNA,
onpefeneHne KpUTEPMUEB MO OLIEHKE KayecTBa BbINOHEHHOW paboThbl U Apyrue).

PerynsatueHble yHMBepcanbHble y4ebHble 0encTBuMS:

YMEHNE CaMOCTOATENbHO OnNpenensTb Uenu AOesTeNbHOCTW, MnaHupoBarThb,
OCYLLECTBNATb, KOHTPONMPOBATb W NpPU HEOO6XOAUMOCTUN KOPPEKTUPOBATb CBOK
AeATeNbHOCTb, BblbpaTb Hambonee aP@eKTUBHblIE CNOCOObI pelleHns y4ebHbIX W
no3HaBaTeflbHbIX  3afad, CaMOCTOSITENbHO COCTaBNATb WM KOPPEKTMPOBaTb
NPEnOXKEHHbIN anropuTM OENCTBUN NPU BbINOSHEHUN 3adaHNA C YHETOM MONYy4EHNS
HOBbIX 3HaHMM 06 wun3y4aeMblXx OOBLEKTAX — BELLECTBAX M peakuusixX, OLEeHUBaTb
COOTBETCTBME MNOJSIyHEHHOro pes3ynbrata 3asiBfeHHOW Lenn, YyMeHne MCrnonb3oBaTb U
aHann3npoBaTb KOHTEKCTbI, NpegiaraeMble B YCNOBUM 3a4aHNiA.

NMPEAMETHbIE PE3YJIbTATbI

B cocTtaBe npeaMeTHbIX pe3ynsTaTtoB NO OCBOEHMIO 00S3aTENBHOrO CoAep KaHus,
YCTaHOBMEHHOIo JaHHOW degepanbHOn paboyer NporpamMmMon, BblAeNnsitoT: OCBOEHHbIE
06y4alLMMNCSA HayYHble 3HAHUSA, YMEHNS U cnocobbl AeNCTBUIN, cneymndudeckmne ons
npeoMeTHON obnacTn «Xnmusi», BUAbl AEATENBHOCTN MO MOMYYEHUIO HOBOIMO 3HaHWs,
ero UHTepnpeTaumm, NpeobpasoBaHNIO U NMPUMEHEHNIO B Pa3NNYHbIX Y4EOHbIX N HOBbIX
cuTyaumsx.

K KoHuy o06y4eHusi B 8 Knacce npenmMmeTHble pesynstaTbl Ha 6a30BOM YpPOBHe
AOMKHbI OTpaXkaTb CHOOPMUPOBAHHOCTL Y 00YHaOLLNXCHA YMEHWNIA:

pPacKpbiBaTb CMbIC/T OCHOBHbIX XUMWYECKUX MOHATUA: aToM, MONEKyna,
XUMWNYECKNIA 3NIEMEHT, NPOCTOE BELLECTBO, CIOXKHOE BELLECTBO, CMECh (0QHOpOLHas U
HeogHOpPOOHas!), BaIEHTHOCTb, OTHOCUTENbHAA aToOMHasi M MOMEKynsipHas Mmacca,
KONMMYeCTBO BELECTBa, MOfb, MOSISPHAss Macca, MaccoBasd [0Ns XUMUYECKOro
3fIeEMeHTa B COEOMHEHMW, MOSMSAPHbIA OO6BLEM, OKCWUA, KWUCNOTa, OCHOBaHWe, COfb,
3N1EKTPOOTPULLATENBHOCTD, cTeneHb OKUNCNEHNS, XnmMmyeckasi peakuus,



Knaccmpukaumsa peakuun: peakuun COEeOUHEHUS, peakunn pasnoXXeHus, peakumun
3amMeLlleHns, peakumm obMeHa, 3K30- N SHO0TEPMUNYECKNE peakLnn, TENI0BON ahdeKT
peakuuun, SOpo aTtoma, 31EKTPOHHbIN Coi aTtoMa, atToMHas opbutans, paguyc atoma,
XUMMYecKasi CBs3b, NOASPHAs N HENONAPHas KOBaNeHTHasi CBA3b, MOHHAs CBA3b, MOH,
KaTMOH, aHWOH, pacTBOp, MaccoBas [ONs BellecTBa (MPOLUEHTHAsA KOHLUEHTpauus) B
pacTBoOpE;

NNNKCTPUPOBATh B3AaUMOCBA3b OCHOBHbLIX XUMWYECKUX MOHATUN U MPUMEHSTb
3TN NOHATWS MPU ONUCaHUKN BELLECTB N NX NpeBpaLLeHnii;

NCNOMb30BaTbh XMMUYECKYD CUMBOMVKY AN COCTaBneHnsa (opmMyn BELLECTB U
YPaBHEHUN XUMUYECKNX PEAKLWI;

onpefensitTb  BaJleHTHOCTb aTOMOB 9fIEMEHTOB B OUHAPHbIX COEANHEHUSIX,
CTeneHb OKUCSIEHNS 3IEMEHTOB B BUHAPHbLIX COEANHEHNAX, MPUHALNEXHOCTb BELLECTB
K OnpegenéHHoMy Knaccy coeavHeHun no ¢opmynam, BUA XMMUYECKOW CBA3K
(koBaneHTHas 1 NOHHAs!) B HEOPraHN4YECKNX COEANHEHUSX;

packpbiBaTb CMbicn  [lepuogmyeckoro 3akoHa [. W. MeHpgeneesa:
AEMOHCTPUPOBATb MOHUMaHWE MEePUOLMNYECKON 3aBUCUMOCTU CBOWCTB XMMUYECKMX
3N1EMEHTOB OT UX NONOXEHNA B [leprnognyeckon cncteme, 3aKOHOB COXPaHEHNST Maccebl
BELLECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOMEKYNSIPHOIO y4eHUs, 3akoHa ABoragpo;

onncbiBaTb M XapakTepu3oBaTb TabnunyHyto dopmy Nepnogmyeckon cucTeMbl
XUMUYECKNX BNEMEHTOB: pasnmyatb MNOHATUS «raBHaa nogrpynna (A-rpynna)» wu
«nobo4vHas nogrpynna (B-rpynna)», Manble 1 O6GonblMe nepuogbl, COOTHOCUTb
0603Ha4YeHns, KoTopble UMetoTca B Tabnuue «[leprnognyeckas cuctemMa XMMUYECKUX
anemeHToB [l. 1. MeHgeneesa» C YNCNOBbLIMU XapakKTEPUCTUKAMUN CTPOEHUSI aTOMOB
XUMNYECKNX BNEeMEHTOB (CocTaB W 3apsn sAapa, obllee 4UCNOo 3EKTPOHOB U
pacnpegeneHne nx no 3MEKTPOHHbIM COsIM);

KnaccmpuuupoBaTb  XUMUYECKNE SNEMEHTbI, HeopraHuyeckue BeLLecTBa,
XUMUYECKNE peakumn (No 4YMCily M COCTaBy Y4YacTBYHOLWMX B peakuun BeLlecTs, Mo
Tennosomy ahdekTy);

XapakTepusoBatb (onucbiBaTb) O6OWME XMMUYECKME CBOWCTBA BELLECTB
pPas3nNn4YHbIX KIaccoBs, NOATBEP)XAAsA OnucaHne npumMepamMyn MONEKYNAPHbIX YPaBHEHWI
COOTBETCTBYIOLLMX XUMUHECKNX PeaKL;

NPOrHO3MpoBaTb CBOWCTBa BELLECTB B 3aBWCUMMOCTM OT WX Ka4eCTBEHHOMO
COCTaBa, BO3MOXHOCTU MPOTEKAHMS XUMUYECKUX MpPeBpPALLUEHNA B  pPasfiNyHbIX
YCNOBUSIX;

BblYNCNATbE OTHOCUTESIbHYIO MOJMEKYNAPHYIO U MOSISPHYIO MacChbl BeLeCTB,
MacCOBYIO OONI0 XMMUYECKOro 3f1eMeHTa rno opmysie coeguHEHUsi, MacCoBYHO OO0
BeLLeCTBa B pacTBoOpe, NPOBOANTb PACHETbI NO YPaBHEHNIO XUMNYECKOWN peakuuu;

NPUMEHATL OCHOBHblE oOnepauni MbICIUTENBLHON OEATEeNIbHOCTU — aHanns U
CUHTE3, CpaBHeHue, 00606LieHMe, cucTeMaTuU3auuio, Knaccudpukaumo, BblABAEHNE
NPWUYNHHO-CNEACTBEHHbIX CBA3EN — ONS U3YyYeHUss CBOWCTB BELLECTB U XUMUYECKUX
peakuun, ecTeCTBEHHO-Hay4yHble MeTOAbl MO3HaHuUs — HabnogeHne, KU3MepeHue,
MOAENMPOBaHNE, IKCMEPUMEHT (PeanbHbI N MbICTIEHHbIN);



cnegoBaTb NpasuiaM MONb30BaHNUS XUMUYECKOW MOCYyoon U nabopaTopHbIM
obopygoBaHneM, a Takxe npasuiaMm obpalleHus C BellecTBaMy B COOTBETCTBUM C
NHCTPYKLUMSMA MO BbINOMHEHUIO Nab0PaTOPHbLIX XUMUYECKUX OMbITOB MO NOSIyYEHUIO U
cobupaHnio ras3oobpasHbiX BeLllecTB (BoOAopoga W  KUCIOpo[a), MNpPUroTOBIEHMIO
pacTBOpPOB C oOnpegenéHHon MaccoBOW [A0fiel  pacTBOPEHHOIO  BeLlecTBa,
nnaHMpoBaTb W MPOBOAUTL  XUMUYECKUE 3KCMEPUMEHTbl MO  pacrno3HaBaHUIO
pPacTBOPOB LUESIOYEN N KUCMOT C MOMOLLBI MHOMKATOPOB (nakmyc, eHondgranevH,
METUNoPaHX N gpyrue).

K KoHuy oby4yeHuss B 9 Knacce npenmMmeTHble pesynstaTbl Ha 6a30BOM YpPOBHe
AOMKHbI OTpaXkaTb CHOOPMUPOBAHHOCTL Y 0OYHaOLLNXCHA YMEHNIA:

pPacKpbiBaTb CMbIC/T OCHOBHbIX XUMWYECKUX MOHATUN: XUMUYECKUA SNEMEHT,
aToM, MoOnekyna, WOH, KaTWOH, aHWOH, MPOCTOe BELLECTBO, CIIOXXHOE BELECTBO,
BaN€HTHOCTb, 3NEeKTPOOTPULATENBHOCTb, CTEMEHb OKUCEHUS, XUMUYECKasa peakLums,
XUMMYecKast CBA3b, TEMNOBON 3(PEKT peakumm, Mofib, MOMSIPHbIA OOBLEM, pPacTBOp,
3NEKTPONTbI, HEINEKTPONUTDI, ANEKTPONUTMYECKAS Auccoumauns, peakumm NOHHOMo
obMeHa, KaTtanusaTop, XUMUYECKOoe paBHOBecue, obpaTuMble W HeobpaTuMble
peakunn, OKUCIUTESIbHO-BOCCTAHOBUTENbHbIE pPeakLMn, OKUCNTENb, BOCCTAHOBUTENb,
OKUCMIEHNE W BOCCTaHOBMIEHWE, annoTPoOnusa, am@OTEPHOCTb, XUMMUYECKasi CBS3b
(koBaneHTHas,, WOHHAsA, METaNMYECKasl), KpucTanmyeckas pewétka, Kopposus
METannoB, CMMaBbl, CKOPOCTb XMMUYECKOM peakuunn, npeaenbHo [onycTumas
KoHueHTpauusa MNOK BewecTsa;

NNNKCTPUPOBATL B3aUMOCBSA3b OCHOBHbLIX XUMUYECKUX MOHATUN U MPUMEHSTb
3TN NOHATMSA NPW ONUCAaHUN BELLECTB 1 UX NpeBpaLLeHnii;

MCNOSb30BaTbh XMMUYECKYID CUMBOMUKY AN COCTaBfeHNa (popMys BELLECTB Y
YPaBHEHUN XUMUYECKNX PeaKLUIN;

OnpenensaTb BaNeHTHOCTb U CTENeHb OKMWCIIEHUS XUMUYECKUX 3SMIEMEHTOB B
COeQMHEHMSX pPasfIMYHOro cocTaBa, MNPUHALANEXHOCTb BELeCTB K OnpeaenéHHoMy
Knaccy coeguHeHun no dopmynam, BUL XUMUYECKOW CBA3WN (KOBaneHTHasi, MOHHas,
MeTann4yeckas) B HEOPraHMYeCKMX COEAMHEHUNAX, 3apsa WoHa MO  XUMUYECKOW
dopMyne, xapakTep cpefbl B BOOHbIX pacTBOpax HEOPraHU4eCKUX COeanHEHW, TUM
KPUCTaNIMYeCKON PELLETKN KOHKPETHOIO BELLECTBa;

packpbiBaTb cMmbicn [lepunogmyeckoro 3akoHa [. W. MeHpgeneesa wu
AEMOHCTPUPOBAaTb €ro NoHMMaHne: ONUCLIBaTb U XapakTepu3oBaTb TabNN4YHy0 hopmMy
lMepunognyeckonn CUCTEMbI XUMUYECKUX 3SfIEMEHTOB: pasnuyaTtb MOHATUSA «[MaBHas
nogrpynna (A-rpynna)» n «noboyHas nogrpynna (b-rpynna)», manbie u 6onbLive
nepuogpl, COOTHOCUTb OBO3HAYEHNS, KOTOPbIE NMEIOTCS B NMEPUOLMYECKON Tabnuue, C
YNCNOBLIMN XapakKTEPUCTUKaMUN CTPOEHUSI aTOMOB XUMNYECKUX SNIEMEHTOB (COCTaB ”
3apsg agpa, obuiee YNCNOo INEKTPOHOB U pacnpeneneHne nx rno aeKTPOHHbLIM CI0SAM),
OOBACHATL 00WMe 3aKOHOMEPHOCTW B W3MEHEHUN CBOWCTB ONEMEHTOB U UX
coefuHeHnn B npefenax MasbiX NepuoAoB M raBHbIX NOArPYMNN C yY4ETOM CTPOEHNSA NX
aToOMOB;



KrnaccuuuupoBatb XUMUYECKME 3fIEMEHTbl, HeopraHM4eckme BeLLecTBa,
XUMUNYECKNE peakumn (MO Yucsly M COoCTaBy YHacTBYIOLMX B peakuun BeELLECTB, MO
TennoBomy 3a(PeKTy, N0 USMEHEHUIO CTENEHEN OKUCIEHNA XUMUYECKUX 3IEMEHTOB);

XapakTepusoBaTb (OnucbiBaTh) O6LLMe 1 cneundmrnyeckne XmMmmyeckmne CBoCTea
NPOCTbIX M CIOXHbIX BELWECTB, NoATBEPXXAAs onMcaHne npuMepamMmmn MonekynspHbIX v
MNOHHbIX YPaBHEHNIN COOTBETCTBYIOLLUMX XUMUYECKNX PeakLmi;

COCTaBNATb YPaBHEHUSA 3NEKTPONUTUHECKON guccoumaumm KUCHOT, LWenoven n
conei, NOSIHble U COKPaLWEHHble YpaBHEHUS1 peakunili MOHHOro OObMeHa, ypaBHEeHUs
peakunin, NOATBEPXOAIOLMX  CyLLEeCTBOBaAHWE TEHETUYECKOM  CBA3M  MexXay
BeLlecTBaMu PasfinyHbIX KNaccos.;

packpbIBaTb CyLLHOCTb OKUCINTENbHO-BOCCTAHOBUTESbHbIX peakuun
NOCpPeacTBOM COCTaB/IEHNS 3NEKTPOHHOIO 6anaHca 3TUxX peakumi;

NPOrHO3MpoOBaTb CBOWCTBA BELWECTB B 3aBUCMMOCTU OT WX CTPOEHUs,
BO3MO>XHOCTU MPOTEKAHNS XUMUYECKNX NPEBPALLEHNI B Pa3NINYHbIX YCNOBUSX;

BblYUCNATE OTHOCUTESIbHYIO MOJMEKYNSPHYIO M MOMSPHYKO MaccChbl BeLLECTB,
MacCOBYIO [0S0 XMMUYECKOrO 3neMeHTa no opMyne CoeguHeHusi, MacCoBYIO OO0
BeLLecTBa B pacTBOpe, MPOBOAUTb PACHETHLI NO YPABHEHUIO XMMUYECKOWN peakLumu;

cobnogatb npasunia MNonb3oBaHUS XUMUYECKOW Mnocyaon u n1abopaTopHbIM
obopygoBaHMeM, a TakXe npasuna obpalleHus C BellecTBamMu B COOTBETCTBUM C
NHCTPYKLUMSIMUA MO BbINOSIHEHNIO Ta6opPaTOPHbBIX XUMUYECKUX OMbITOB MO MOMAYYEHUIO Y
cobupaHunio ra3oobpasHbIX BELLECTB (aMMraKka 1 yrineknucnoro rasay;

NpPOBOOUTL peakuuu, MNOATBEPXKAAKLWMNE Ka4YeCTBEHHbIN COCTaB pPasfMYHbIX
BELLEeCTB: pacno3HaBaTb OMbITHbIM MNYTEM Xnopua-, 6pomug-, nogua-, KapboHar-,
docdar-, cunmkat-, cynbdar-, rMOPOKCUL-UOHbI, KaTMOHbl aMMOHUS W  WOHbI
N3YYEHHbIX METaNNoB, MNPUCYTCTBYOWME B BOOHbIX PaCTBOpPax HeopraHN4ecKnx
BELLECTB;

NPVUMEHATL OCHOBHblE oOnepauuMy MbICAUTENbHON AeATEeNIbHOCTU — aHanu3 U

CUHTES, CpaBHEHME, 06006LLEeHME, cuctemMaTusauymio, BblsiBNEHNE
NPWYNHHO-CNEACTBEHHbIX CBA3EN — ONS U3YYEHUs CBOWCTB BELLUECTB U XUMUYECKUX
peakunin, eCcTeCTBEHHO-Hay4Hble MeToObl MO3HaHWA — HabngeHne, N3MepeHune,

MOAENMPOBaHNE, SKCMEPUMEHT (PeasnbHbI N MbICSIEHHbIN).



TEMATUNYECKOE NMIAHNPOBAHWE

8 KJITACC
KonnyecTtBo 4acos
Ne HanmeHoBaHve pasgenos u ONEKTPOHHblE (UM POBbLIE)
KOHTpOsbHbIE lNpakTunyeckue
n/n TEM NporpamMmsl Bcero obpasoBaTenbHble pecypchl
paboTbl paboThl
Paspgen 1. lNepBoHavanbHble XUMNYECKNE MOHATUS
Xumuss — BaxxHast obnacTtb
11 €CTECTBO3HaHUS n 5 0 5 Bubnnoteka LIOK
' NpaKTU4eCcKol https://m.edsoo.ru/7f41837c
AEATENBHOCTN YenoBeKka
10 BewectBa ”n xumunyeckue 15 5 0 bnbnnorteka LIOK

peakuumn

https://m.edsoo.ru/7f41837¢c

WToro no pasgeny

20

Paspgen 2. BaxHenwmne npegcraButen

N HeopraHn4eCkKunx eeLlecTB

5 1 Bos3gyx. Kucnopog. 5 0 1 BunbnunoTteka LIOK
MNoHsTne 06 okcmpax https://m. Ju/7f41837
55 Bopopoga.lMoHsatune o) 8 1 1 Bubnnoteka LIOK
KMCNoTax N Consix https://m.edsoo.ru/7f41837¢c
53 Bopa. PacteBopbl. [loHATME 5 1 1 bubnnoteka LIOK
06 OCHOBaHUAX https://m.edsoo.ru/7f41837c
OcHoBHble Knaccbl BuGAMOTeKA LIOK
2.4 HeopraHn4ecKux 11 1 1

coegunHeHnn

https://m.edsoo.ru/7f41837c¢c



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

WToro no pasgeny 30

Paspgen 3. lNepunogunyeckunini 3akoH u MNepuoanyeckas cuctema xmmmndeckux anemenTtos [. . MeHpeneesa. CTpoeHne aTtomoB.

Xummnyeckas cBsasb. OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peakunn

MNeprnognyecknin  3akoH 1
lMepuognyeckas  cuctema

bunbnuorteka LIOK

3.1 ) 7 0
XMMIAHECKIX  SNIEMEHTOB [} https://m.edsoo.ru/7f41837¢c
N. MeHpeneeBa. CTtpoeHune
aroma
X .
nMmyeckas CBA3b En6MoTeKa LIOK
3.2 OKuncnUTEenbHO-BOCCTaHOBN 8 1
https://m. Ju/7f41837
TeNbHble peakummn
WNTtoro no paspgen 15 0 Bubnmorexa HOK
Paspeny https://m.edsoo.ru/7f41837c¢c
Bubnnoteka LIOK
Pese oe Bpe 3 0
PBHOE BpeMs https://m.edsoo.ru/7f41837c
OBLLUEE KOJIMYECTBO YACOB 10O 68 5

NMPOIrPAMME



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

9 KJTACC

KonnyecTtBo 4acos ONEeKTPOHHbIE
HaumeHoBaHne pasgenoB u  Tem (undbposbie)
Ne n/n KOHTPOMbHbI MpakTnyeckn
nporpamMmbl Bcero obpasoBaresbHble
e paboThl e paboThbl
pecypchbl
Pasgen 1. BellecTBo 1 XMMUYECKNE peakLmn
MoBTOpeHne un rnybneHne 3HaHWun Bubnuorexa LIOK
1.1 P yry 5 1 0 https://m.edsoo.ru/7f4
OCHOBHbIX pasfenos Kypca 8 knacca
12636
OcHoBHble 3aKOHOMEPHOCTU Bubnuorexa LIOK
1.2 CUMAMECKIX DEaKLUiA P 4 0 0 https://m.edsoo.ru/7f4
peart 12636
dnekTponuTnyeckas ncecoumnayms Bubnnorexa LIOK
1.3 P A HAaLUA. 8 1 1 https://m.edsoo.ru/7f4
XuMundeckune peakuum B pacteopax
12636
Wtoro no pasgeny 17
Paspgen 2. HemeTannbl n nx coeguHeHns
O6bwasa xapakTepuctnka XuUMNUYeCKux Buennoreka LIOK
2.1 i P P 4 0 1 https://m.edsoo.ru/7f4
anemeHToB VIIA-rpynnsl. [anoreHsbl
12636
Obwaa xapakTepucTvka XUMUYECKNX Bubnnoteka LLOK
2.2 anemeHTtoB VIA-rpynnbl. Cepa un eé 6 0 0 https://m.edsoo.ru/7f4

coeJHEHS

12636



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

O6Las XxapaKTepucTuka XUMUYECKUX

Bubnnoteka LIOK

2.3 anemeHToB VA-rpynnbl. A30T, ¢occop 7 https://m.edsoo.ru/7f4
N NX COeONHEHNSA 1a636
O6wan xapaKTepucTnka XMUMUYECKNX Bubnnoteka LIOK
2.4 anemeHTtoB IVA-rpynnbl. Yrnepog wu 8 https://m.edsoo.ru/7f4
KPeMHU N NX COEANHEHNS 1a636
WToro no pasgeny 25
Paspgen 3. MeTtannbl n ux coeguHeHns
Bubnuoteka LLOK
3.1 O6wume cBoncTBa MeETANNOB 4 https://m.edsoo.ru/7f4
12636
Bubnuoteka LLOK
3.2 BaxkHenwme metansnbl U UX CoeauHeHns 16 https://m.edsoo.ru/7f4
12636
WToro no pasgeny 20
Pasgen 4. Xumuns n okpy>xarowias cpega
BewectBa un maTepuanbl B >KU3HU Bubnorexa LIOK
4.1 qenu(J;BeKa P 3 https://m.edsoo.ru/7f4
12636
WToro no pasgeny 3
Bubnuoteka LLOK
PesepBHoe Bpems 3 https:/m. ru/7f4

12636



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
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

OBLLIEE KOJINHECTBO
NMPOIrPAMME

HYACOB

no

68




NOYPOYHOE MNJIAHUPOBAHUE

8 KITACC
KonnyecTtso 4acos ONEKTPOHHbIE
Ne undpoBble
Tema ypoka KOHTpOnbHbI MpakTnyecku PP
n/n Bcero obpasoBaTeribHble
€ paboThbl € paboThbl
pecypchbl
bnbnuoTteka LIOK
MNpegmer xumun. Ponb xumun B
1 0 0 https://m.edsoo.ru/ff0d
>KN3HW YenoBeka. Tena un BellecTsa
210c
NMoHATME O MeTopgax NO3HaHuSA B Bubnmorexa LIOK
A 1 0 0 https://m.edsoo.ru/ffOd
XUMUN
227e
MpakTnyeckas abota Ne 1
I'FI) aBuna a60TbI|OB nabopatopun Bubnmorexa HOK
3 pasina p parop 1 0 1 https://m.edsoo.ru/f0d
n NPUEMbI obpalleHus C 23dc
nabopaTopHbIM o6opyaoBaHNem» -
YncTble Bewectea U cMecu bubnmorexa HOK
4 ”* MECH. 1 0 0 https://m.edsoo.ru/ff0d
Cnocobbl pa3geneHnst cmecen
26ca
MpakTnyeckas abota N 2 Bubnmorexa HOK
5 P pat ® 1 0 1 https://m.edsoo.ru/f0d
«PaspgeneHne cmecen»
28c8
ATOMBI " MONEKY/bl bubnmorexa HOK
6 ynel. 1 0 0 https://m.edsoo.ru/ff0d
ATOMHO-MONEKYNSPHOE Y4YeHnE a6c



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

Xumndeckne AJNIEMEHTHI. 3Hakun
(CI/IM BOJ bl) XUMNYECKINX 3JIEMEHTOB

Bbnbnuoteka LIOK
https://m.edsoo.ru/ffOd
2be8

npOCTbIe N CNo>XXHble BeLlecTBa

bnbnuoteka LIOK
https://m.edsoo.ru/ff0d
2abc

3akoH NoCTOsiHCTBA  coOcCTasa
BellecTB. XumMun4yeckass opmyna.
BaneHTHOCTb aTOMOB XUMUYECKNX
3NEMEHTOB

BbnbnuoTteka LIOK
https://m.edsoo.ru/ff0d
2eae

10

KomnnekcHas TemaTmnyeckas
npoBepo4Hasa pabota Ne 1 no Teme
«[lepBoHavanbHbIe XUMUnyeckmne
NOHATUS»

Bbunbnnoteka LIOK

https://m.edsoo.ru/ff0d
4290

11

OTHOCUTENBHAA aToMHad Macca.
OTHOCUTENbHadA MOneKynsipHas
mMacca

Bubnnoteka LIOK

https://m.edsoo.ru/ff0d
323c

12

MaccoBas pgons  XMMWYECKOro
afieMeHTa B COeANHEHNN

bubnnoteka LIOK

https://m.edsoo.ru/ff0d
350c

13

KonunyectBo BewectBa. Monb.
MonsipHas macca

bunbnnoteka LIOK
https://m. ru/ff
5230

14

dusnyeckune n XMMn4yeckumne
ABneHns. Xmummyeckas peakuuns

BunbnuoTteka LIOK
https://m.edsoo.ru/ffOd
37fa



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

Mpn3HaKM N yCnoBUS MPOTEKaHUs

Bbnbnuoteka LIOK

15 . https://m.edsoo.ru/ff0d
XUMNYECKNX peakumi
3a16
3aKoH COXpaHeHus Maccbl buonvoreka HOK
16 P https://m.edsoo.ru/ff0d
BeLLeCcTB. XMMNYECKNE YPaBHEHMS
3b88
Bbluncnenns konuyectsa, Maccehbl bnbnuoteka LIOK
17 BeLlecTBa no ypaBHEHUAM https://m.edsoo.ru/ff0d
XUMNYECKNX peakLmm 5708
Knaccudukaums XUMUNYECKNX bubnnoteka LIOK
18 peakunin (coeguHeHus, https://m.edsoo.ru/ff0d
Pa3NOXXEHNS, 3aMeLLeHNs, OOMeHa) 334
M. B. JlomoHocoB —
YEHbIN-3HUNKNONEANCT. bubnmorexa HOK
19 y H AT https://m.edsoo.ru/ff0d
O6o6LeHe 1 cucTemaTusaums
y 40c4
3HaHNI
KomnnekcHas TemaTun4eckas
npoBepo4vHaa paboTta Ne2 no teme buonuoreka HOK
20 PoBep P ) https://m.edsoo.ru/ff0d
«BewlecTtBa n XUMN4eckKumne
4290
peakumnmn»
Bosgyx — cmecb rasos. CoctaB Bubnuoteka LIOK
21 Bo3agyxa. Kncnopogn — 9nemMeHT u https://m. ru/ff
npocToe BewecTso. O30H 448e
Cnocobbl nonyyeHnsa Kucnopoga B Bubnuoteka LIOK
22 naéopatopun 1 NPOMbILLNEHHOCTMN. https://m.edsoo.ru/ff0d

lNpumeHeHne Knucnopoga

4614



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

23

dunsunyeckne n XUMN4eCcKune
CBOWCTBaA Kucrnopoda (peakuuu
OKuncneHus, ropenune). NoHsTne ob
okcuaax

bubnnoteka LIOK

https://m.edsoo.ru/ff0d
497a

24

MpakTnyeckaa pab6ota Ne 3 no
TeMe «[lonyyeHne wun cobupaHmne
Kncnopoga, udy4eHue ero CBOMNCTB»

bubnnoteka LIOK

https://m.edsoo.ru/ff0d
4ae?2

25

TennoBon ahekT XMMMYecKomn

peakuuu, noHaTNe o)
TEPMOXUMNYECKOM ypaBHeHuH,
9K30- 7 SHOOTEPMUNYECKUNX

peakunax. Tonnmeo (HedTb, yronb n
MeTaH). 3arpsi3HeHMe BO3ayXxa,
cnocobbl ero NpenoTBpaLLeHns

BunbnuoTteka LIOK

https://m.edsoo.ru/ff0d
4790

26

Bogopon — anemMeHT u npocToe
BeLlecTBO. HaxoxpgeHne B npupoae

Bbnbnuoteka LIOK

https://m.edsoo.ru/ff0d
4ddo

27

Cnocobbl nonyyeHus Bogopoga B
naéopartopun

bnbnuoteka LIOK

https://m.edsoo.ru/ff0d
4dd0

28

dusnyeckne 7 XYIMUYecKme
cBolicTBa Bogopoga. MpumeHeHve
BOZOpPOAa

bnbnuoTteka LIOK
https://m.edsoo.ru/ff0d
50d2

29

KomnnekcHas Temartn4eckas
nposeepo4Hasa pabota Ne 3 no Teme
«Kncnopog. Bogopoa»

bnbnuoteka LIOK
https://m.edsoo.ru/ff0d
6342



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

30

lMoHATMe 0 KnucnoTtax n consix

Bbnbnuoteka LIOK
https://m.edsoo.ru/ff0d
442

31

lNpakTnyeckas pabéota Ne 4 no
Teme «[lonydyeHne wn cobupaHne
BOOOPOAA, U3YyHeHME ero CBONCTB»

bnbnuoteka LIOK
https://m.edsoo.ru/ff0d
4dd0

32

MonspHbin 06bEM rasoB. 3akKOH
ABoragpo

bnbnuoteka LIOK

https://m.edsoo.ru/ff0d
542e

33

BbluncneHns obbéma, Konm4ecTtsBa
BeLLeCTBa rasa rno ero n3BeCTHOMy
KOINYECTBY BeLLeCcTBa NN 06 bEMY

Bubnnoteka LIOK

https://m.edsoo.ru/ff0d
55a0

34

BbluncneHms o6bEMOB rasoB o
YPaBHEHUIO peakuMn Ha OCHOBEe
3aKOHa OOBEMHbIX  OTHOLLEHUN
rasos

bnbnuoteka LIOK

https://m.edsoo.ru/ff0d
5708

35

dunsunyeckne n XUMN4ecKune
CBOWCTBAa BOApb!

bnbnuoteka LIOK

https://m.edsoo.ru/ff0d
587a

36

CocTtaB ocHoBaHui. [loHATNME 06
NHOnKaTopax

bnbnuoteka LIOK

https://m.edsoo.ru/ff0d
59e2

37

Bopa KakK pacTBoOpUTESb.
HachbiweHHble 1 HeHacblIWEeHHble
pacTBOpPbI. MaccoBas nons

BellecTBa B pacTBope

bnbnuoteka LIOK

https://m.edsoo.ru/ff0d
5b40



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

38

lNpakTnyeckas pabéota Ne 5 no
Teme «[lpurotoBneHne pacTBOpPOB
C onpepnenéHHon mMaccoBoun Oonen
PacTBOPEHHOIO BeLLeCTBa»

bubnnoteka LIOK

https://m.edsoo.ru/ff0d
Seba

39

KomnnekcHas TemaTmnyeckas
nposepo4Hasa pabota Ne 4 no Teme
«Kncnopog,. Bogopogn. Bopa»

bubnnoteka LIOK

https://m.edsoo.ru/ff0d
6342

40

Okcupgbl: cocTtas, knaccudpukauus,
HOMeHKNaTypa

bubnnoteka LIOK

https://m.edsoo.ru/ff0d
664e

41

Mony4yeHne n XUMNYECKNe
CBOWNCTBA KUCMIOTHbIX, OCHOBHbIX U
aM@OTEPHbIX OKCUAO0B

Bunbnuoteka LIOK
https://m.edsoo.ru/ffOd
664e

42

OcHoBaHwus: cocCTaB,
Knaccudukaums, HoMeHknaTtypa

BnbnuoTteka LIOK
https://m.edsoo.ru/ffOd
67ca

43

MonyyeHne " XUMNYECKne
CBOUCTBA OCHOBaHUN

bnbnuoteka LIOK

https://m.edsoo.ru/ff0d
67ca

44

Kucnotbl: cocTtaB, Knaccudpukauyus,
HOMeHKNnaTypa

bnbnuoteka LIOK

https://m.edsoo.ru/ff0d
fee2

45

MonyyeHne n XUMUYECKNe
CBOWCTBAa KUCNOT

bnbnuoteka LIOK

https://m.edsoo.ru/ff0d
fee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

46

Conu (cpegHue): HOMeHKnaTypa,
Cnocobbl MOMyYEHNs, XUMUYECKUE
cBoWCTBa

Bbnbnuoteka LIOK
https://m.edsoo.ru/00a
d9474

47

lNpakTnyeckas pabota Ne 6.
PelwieHne 3KCNePUMEHTaNbHbIX
3aga4 no teme «OCHOBHblE Knacchl
HEeopraHN4eCKNX COEANHEHNIN»

Bnbnuoteka LIOK
https://m. Nt
d9b7c

48

leHeTn4eckas CBA3b Mexny
Knaccamm HeopraHn4ecKmnx
coegnHeHnin

bubnnoteka LIOK

https://m.edsoo.ru/00a
d9a50

49

O606LeHne un cuctemaTmsaums
3HaHW

Bunbnuoteka LIOK
https://m.edsoo.ru/00a
d9cb?2

50

KomnnekcHas Temartn4eckas
nposepo4vHasa pabota Ne 5 no Teme
"OCHOBHblE Knacchbl

HeopraHN4ecKnx coeanHeHnn"

bubnnoteka LIOK

https://m.edsoo.ru/00a
d9ela

51

lMepBble NOMbLITKK Knaccupunkaummn
XUMNYECKNX 3NeMeHTOB. [MoHaTHe 0
rpynnax CXogHbIX 91EMEHTOB

bubnnoteka LIOK

https://m.edsoo.ru/00a
doffa

52

Mepuognyeckunii 3aKOH n
Mepuoguyeckas cucrtema
XUMNYecknx anemeHtos . W.
MenpeneeBa

Bubnnoteka LIOK

https://m.edsoo.ru/00a
dab2c



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

53

Mepwuoabl, rpynmbl, NOArPynMbl

Bbnbnuoteka LIOK
https://m.edsoo.ru/00a
da52c

54

CtpoeHne aTOMOB. CocTaB
aTOMHbIX agep. NsoTtonbl

bnbnuoteka LIOK
https://m.edsoo.ru/00a
da342

95

CTpoeHne 3aneKTPOHHbIX 000/104eK
aToMOB 9/1EMEHTOB
Mepnoguyeckon cuctemol . W.
MeHpeneeBa

BbnbnuoTteka LIOK
https://m.edsoo.ru/00a
da6bc

56

XapakTepucTuka XUMNYECKOro
3/fIeEMeHTa MO €ero MoOJIOXKEHNIO B
Mepnognyeckon cucteme M. W.
MeHnpeneeBa

Bbunbnnoteka LIOK

https://m.edsoo.ru/00a
da824

57

3HayeHue lNeprnognyeckoro 3akoHa
ONS pasBUTUS HayKn U NPaKTUKW.
0. W. MengeneeB — y4YéHbIn,
negaror 1 rpaxgaHunH

bnbnuoteka LIOK
https://m.edsoo.ru/00a
da96e

58

dneKTpooTpuLaTeENbHOCTL aTOMOB
XUMNYECKUX 3/TIEMEHTOB

bnbnuoteka LIOK
https://m.edsoo.ru/00a
daab8

59

VoHHas xmuMmunyeckas cBsi3b

bnbnuoteka LIOK

https://m.edsoo.ru/00a
dac34



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

60

KoBaneHTHas nonsipHas
XUMMN4YecKasi CBA3b

Bbnbnuoteka LIOK
https://m.edsoo.ru/00a
daab8

61

KoBaneHTHas HenonsipHas
XUMN4YecKasi CBA3b

bnbnuoteka LIOK
https://m.edsoo.ru/00a
daab9

62

CTeneHb oKucneHus

bnbnuoteka LIOK

https://m.edsoo.ru/00a
dae?8

63

OKUCNNUTENbHO-BOCCTAHOBUTESbHbI
e peakuum

Bubnnoteka LIOK

https://m.edsoo.ru/00a
db076

64

Okuncnutenn n BOCCTaHOBUTENN

Bubnnoteka LIOK

https://m.edsoo.ru/00a
db076

65

KomnnekcHas Temartn4eckas
nposepo4Hasa pabota Ne 6 No Teme
«CTpoeHne artoma. Xumunyeckas
CBA3b»

bnbnuoteka LIOK

https://m.edsoo.ru/00a
db486

66

PezepBHbil ypok. O606LeHNE 1
cucTemaTusauusi 3HaHun

bnbnuoteka LIOK

https://m.edsoo.ru/00a
db33c

67

PesepBHbIn ypok. O606LeHNE 1
cuctemMaTusaumsa 3HaHuUn

bnbnuoteka LIOK

https://m.edsoo.ru/00a
d9cb2



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

PesepBHbin ypok. O606LleHne 1

68 o
crucTemMaTm3auns 3HaHun

Bbnbnuoteka LIOK
https://m.edsoo.ru/ff0d
61c6

OBLLEE KOJINHYECTBO YACOB T10
NMPOIrPAMME

68



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJTACC

KonunyecTtBo yacos

ONEKTPOHHbIE

Ne undpoBsble
Tema ypoka KOHTPOsbHbI MpakTnyeckn
n/n Bcero obpasoBaresbHble
e paboThbl € paboThbl
pecypchbl
Mepunopmnyeckmnii 3aKOH.
HepmonmquKaﬂ cuctema buonuoreka HOK
1 PHoA 1 0 0 https://m.edsoo.ru/00a
Xxummyecknx anemeHtos . W.
db59e
MenpeneeBa
3aKOHOMEPHOCTN B W3MEHEHUM bubnnoteka LIOK
2 CBOWCTB XMMWYECKUX 3NEMEHTOB 1 0 0 https://m.edsoo.ru/00a
nepBbIX TPEX NepnonoB db6b6
Knaccudukaums n HoMeHkKnatypa buonuoreka HOK
3 Heo raquecLlimx BeLLECTE P 1 0 0 https://m.edsoo.ru/00a
P H db7e2
Bugpbl xummnyeckom cBs3n 1 TUMbI buonuoreka HOK
4 < V'?'CTaJ'IJ'IVIHeCKVIX LLIETOK 1 0 0 https://m.edsoo.ru/00a
P P dbacé
KomnnekcHas Tematun4eckas
npoeepo4dHas pabota Nel o
5 Teme «[loBTOpEHne n yrnybneHue 1 1 0
3HAHWA  OCHOBHbIX  pas3genosB
Kypca 8 knacca»



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

Knaccundgukauma XNMNYECKNX bnbnuoTteka LIOK
6 peakummn no pasnn4HbIM https://m.edsoo.ru/00a
npma3Hakam dbcb0
lNoHaTne ] o] CKOpOCTHU En6nmoTeKA LIOK
XumMmn4eckon peakuun. MNMoHATne o
7 https://m. I
FOMOrEHHbIX W  reTepPOreHHbIX dbega
peakumnax
MoHsaTne o] XMMUYECKOM
aBHOBECUW. dakTopbl,
F|3)J'||/|;|+ou.|,|/|e Ha CKOpOF;Tb bunoreka HOK
8 CIMUYECKOI —— g https://m.edsoo.ru/00a
NonoXXeHne XUMNYECKOTO et
paBHoOBeCUS
OKNCNUTENBLHO-BOCCTAHOBUTENBH bubnuorexa HOK
9 ble peaKLi https://m.edsoo.ru/00a
dcade
Teopus NEKTPOSINTNHECKOM Bubnuoteka LIOK
10 auccoumaumn. CunbHble " https://m.edsoo.ru/00a
cnabble anNeKTponnTbI dcd68
bunbnnoteka LIOK
11 VOHHble ypaBHEHUS peakuunii https://m.edsoo.ru/00a
dd448
XMunyeckne CBONCTBA KUCNOT W bubnnoteka LIOK
12 OCHOBaHui B cBeTe https://m.edsoo.ru/00a

npencTaBneHnmn 06

dd5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

ANEKTPONUTNYECKON

anccoumaumm
XvMn4eckne cBoncTBa conen B
cBeTe npeacTaBneHnin 06 bubnmoreka HOK
13 STIEKTPONATUYECKOV] https://m.edsoo.ru/00a
dd8b2
anccoumaumm
bnbnuoteka LIOK
14 [MoHsTWe o rngponnse conen https://m.edsoo.ru/00a
dd9od4
O6006LeHne 1 cucrtemaTusayus bubnnoreka HOK
15 SHAHU https://m.edsoo.ru/00a
dddi2
MpakTnyeckaa pabota Ne 1. bubnnoteka LIOK
16 «PelieHne aKcnepuMeHTasbHbIX https://m.edsoo.ru/00a
3agay» ddbfa
KomnnekcHas TemaTtunyeckas
nposepo4vHas padéota Ne2 no bnbnuoteka LIOK
17 Teme «QNEKTPONNTNYECKas https://m.edsoo.ru/00a
auccoumagms. Xumndeckne ddecO
peakuun B pacteopax»
O6was XapakTtepucTunka Bubnuoteka LIOK
18 ranoreHos. XuMmunyeckune https://m. I
CBOWCTBa Ha nNpumMmepe xfopa ddfe2
XnopoBofopog. ConsiHas BnbnuoTteka LIOK
19 KNCNOTa, XUMW4YECKNEe CBOWCTBA, https://m.edsoo.ru/00a

nony4yenHne, rnppMmeHeHne

de104



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

20

MNpakTnyeckan padota Ne 2 no
Teme «[lony4eHne CONSAHOMN
KUCNOTbI, U3y4YeHne eé CBONCTB»

Bbunbnuoteka LIOK
https://m.edsoo.ru/00a
de348

21

BbluncneHnss no  ypaBHEHVsIM
XUMUYECKUX peakumii, ecnv oavH
N3 peareHToB [laH B N30bITKe

bnbnuoTteka LIOK
https://m.edsoo.ru/00a
de488

22

O6wasn XapakTepucTuka
anemeHToB VIA-rpynnb

bnbnuoteka LIOK

https://m.edsoo.ru/00a
deb4a

23

AnnoTporHble Moanukaumm
cepbl. HaxoxpeHune cepbl n eé
coeguHeHnn B npupoae.

XmMmunyeckmne cBoncTea cepbl

bnbnuoTteka LIOK
https://m.edsoo.ru/00a
deb4a

24

CepoBopgopog, CTpOEHMe,
dusnyeckne N XUMUYECKUE
CcBOMCTBA

BbnbnunoTteka LIOK
https://m.edsoo.ru/00a
de802

25

Okcupgpbl cepbl. CepHasa kucnoTa,
dusnyeckne N XUMUYECKUE
CBOWCTBA, NPUMEHEHNE

bnbnuoteka LIOK

https://m.edsoo.ru/00a
dea?28

26

XrMunyeckne peakuumn, nexxawume
B OCHOBe NPOMBILLSIEHHOIO
cnocoba  NofyyYeHUs  CepHoU
KNCNOTbI. Xumndeckoe
3arpsisHeHne OKpYy>KatoLLen
cpenbl CoegUHEHNAMN Cepbl

Bubnnoteka LIOK

https://m.edsoo.ru/00a
dec8a



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

27

BbluncnenHne maccoBon  gonu
BbIXO4a npoayKTa peaxkuum

Bbunbnuoteka LIOK
https://m.edsoo.ru/00a
dec8a

28

O6wasn XapakTepucTuka
anemeHTtoB VA-rpynnbl.  A30T,
pacnpocTpaHeHne B NpuUpoge,
dusnyeckne M XUMUYECKUNE
cBoOWUCTBa

bubnnoteka LIOK

https://m.edsoo.ru/00a
deeab

29

AMMUHaK, ero uanyeckune un
XMNYecKmne CBOWCTBA,
nony4yeHne n NnpuMeHeHne

bnbnuoteka LIOK
https://m.edsoo.ru/00a
df004

30

MpakTnyeckaa padota Ne 3 no
Teme  «[lonydyeHne  ammmnaka,
N3y4eHne ero CBONCTB»

Bubnnoteka LIOK

https://m.edsoo.ru/00a
df180

31

A30THas KUCOTAa, eé
dbursnyeckne n XUMUYecKume
cCBOWCTBA

Bubnnoteka LIOK

https://m.edsoo.ru/00a
df306

32

Ncnonb3oBaHne  HUTpaTtoB 1
conenm aMMOHUsi B Ka4decTBe

MUHEpPaNbHbIX yOooOpeHnin.
Xnmunyeckoe 3arpsi3HeHune
OKpY>KaroLLen cpenbl

coegnHeHnsAMn asoTta

BunbnuoTteka LIOK

https://m.edsoo.ru/00a
df518

33

dochop. Okeunpg docdopa (V) n
dhocdopHas KNCnoTa,

Bubnnoteka LIOK
https://m.edsoo.ru/00a
df68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

dunsnyeckne N XUMUYECKUE
CBOWCTBA, NonyyYeHne

34

Ncnonb3oBaHne docgatos B
KayecTBe MUHEepPanbHbIX
yOoo6peHuni. 3arpsisHeHne
npupogHon cpenpl hocthatamm

Bubnnoteka LIOK

https://m.edsoo.ru/00a
dfc20

35

Yrnepoa, pacnpocTtpaHeHve B
npupogae, husnyeckmne "
XUMUNYECKNE CBONCTBA

bnbnuoteka LIOK

https://m.edsoo.ru/00a
dfd9c

36

Okcunppl yrnepopaa, nx
dusndeckne M XUMUYECKUE
CBONCTBA. Okonornyeckne
npob6nemobl, CBsi3aHHble c

okcugom yrnepoga (IV)

Bunbnuoteka LIOK
https://m.edsoo.ru/00a
dfebe

37

YronbHas Kucnora un eé conm

Bubnnoteka LIOK

https://m.edsoo.ru/00a
e006¢c

38

MpakTnyeckaa padota Ne 4 no
Teme "[lonyyeHne yrnekucrnoro
rasa. KayecTtBeHHas peakumsa Ha
KapboHaT-NoH"

Bubnnoteka LIOK

https://m.edsoo.ru/00a
e027e

39

[MepBoHa4anbHble MOHATMS 06
OpraHNYyecKmnx BeLlecTBax Kak O
COEeAVHEeHUsIX yrnepoaa

bnbnuoteka LIOK

https://m.edsoo.ru/00a
e054e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

40

KpeMHuin n ero coegnHeHns

Bbunbnuoteka LIOK
https://m.edsoo.ru/00a
e080a

41

MNpakTnyeckan pabota Ne 5.
PewweHne  akcnepuMeHTanbHbIX
3aga4 no Teme «BaxHenwne
HemMeTasn bl U X COEQUHEHNS»

Bnbnuoteka LIOK
https://m. Nt
e0bf2

42

KomnnekcHas TemaTun4eckas
npoeepo4dHas pabota Ne3 no
TeMe «BaxkHenwme HemeTannbl v
NX coeguHEHNs»

Bubnnoteka LIOK

https://m.edsoo.ru/00a
e0e18

43

Obwwas XapakTepucTuka
XUMUNYECKNX 3N1EMEHTOB —
MeTannoB. MeTannuyeckasi cBssb
n MeTannn4eckas
KpucTannmyeckas peLuéTKka.
dusnyeckne ceBonNCTBa METANNOB

bunbnnoteka LIOK

https://m.edsoo.ru/00a
e103e

44

XuMmnyeckune cBoncTea MeTanoB.
DNEKTPOXNMUNYECKUIA pag,
HaNps>XXeHn MeTannoB

bnbnuoteka LIOK

https://m.edsoo.ru/00a
e1156

45

O6bwme cnocobbl  NonyyYeHUs
meTannos. Crinasbl. BbluncneHus
MO  YPaBHEHUSAM  XUMUYECKUX
peakuui, ecnu oavH n3
peareHToB COOEPXUT NprMecHh

bubnnoteka LIOK
https://m.edsoo.ru/00a
el1156



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

46

[MoHATME O KOPPO3MN METANOB

Bbunbnuoteka LIOK
https://m.edsoo.ru/00a
el1278

47

LLleno4Hble meTansbl

bnbnuoTteka LIOK
https://m.edsoo.ru/00a
el14b2

48

OKCVI,D,bI N rmgpokcunabl HATpUA n
Kanusa

bnbnuoteka LIOK

https://m.edsoo.ru/00a
e14b2

49

LLlenoyHo3emenbHble MeTannbl —
KanbLUMA 1 MarHni

Bubnnoteka LIOK

https://m.edsoo.ru/00a
e15e8

50

BaxxHenwune coeNHEeHns
Kanbums

Bubnnoteka LIOK

https://m.edsoo.ru/00a
e15e8

51

O606LeHne 1 cucrtemaTnsauus
3HaHWN

52

JKEcTKocTb BOAbl U CNOCOO6LI eé
yCTpaHeHUs

bnbnuoteka LIOK

https://m.edsoo.ru/00a
1886

53

MpakTnyeckaa padota Ne 6 no
Teme  ")KEcTKocTb Boabl WU
MeTofbl eé ycTpaHeHus"

bnbnuoteka LIOK
https://m.edsoo.ru/00a

elae8

54

ANOMUHWIN

Bubnnoteka LIOK
https://m.edsoo.ru/00a
elcb4



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

55

AMdOTEpPHbIE CBOWCTBA OKCKaa 1
rmapokcuga

Bbunbnuoteka LIOK
https://m.edsoo.ru/00a
elcb4

56

>Keneso

bnbnuoTteka LIOK
https://m.edsoo.ru/00a
e1d86

57

Okcuapl, rmMopokcuabl U Conu
xenesa (Il) n xenesa (Il

bnbnuoteka LIOK

https://m.edsoo.ru/00a
e35e6

58

O606LleHne 1 cuctemaTusayus
3HaHWN

59

MNpakTnyeckasn pabota Ne 7.
PeweHne  akcnepuMeHTanbHbIX
3aga4 no Teme «Baxnenwne
MeTansbl N X COEANHEHNSI»

Bbubnnoteka LIOK
https://m.edsoo.ru/00a
e3de8

60

BbluncneHnss no  ypaBHEHUAM
XUMUNYECKNX peakunii, ecnn oauH
N3 peareHToB AaH B N36bITKE UK
copepXuT npumecu. Boeluncnenus
MaccoBou Jalo)317] BbIXoaa
npoayKTa peakuun

BnbnuoTteka LIOK
https://m.edsoo.ru/00a
el1750

61

O6obLeHne n cucrtemaTmsayms
3HaHW

62

KomnnekcHas TemaTtn4eckas
npoeepo4dHas pabota Ne4 o



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

Teme «BaxxHenlune metannbl 1 nx
coenHeHns»

63

BewectsBa w©n wmartepuanbl B
NOBCEOHEBHON XXNU3HW YenoBeka

bunbnnoteka LIOK

https://m.edsoo.ru/00a
e3f50

64

Xnmmnyeckoe 3arpsi3HeHve
OKpYy>KaroLen cpeabl

bunbnnoteka LIOK
https://m.edsoo.ru/00a
e4270

65

Ponb XUMUmn B peLueHnn
39KONOrn4eckmx npobnem

bubnnoteka LIOK
https://m.edsoo.ru/00a
e4270

66

PesepBHbIn ypok. O606LLeHNe 1
cuctemaTnsaums 3HaHUin

BunbnuoTteka LIOK

https://m.edsoo.ru/00a
e0d0a

67

PesepBHbIn ypok. O606LLeHne 1
cuctemaTnsaums 3HaHun

Bbnbnuoteka LIOK

https://m.edsoo.ru/00a
db33c

68

PesepBHbIn ypok. O6006LLeHe 1
cucTeMaTusaumns 3HaHUM

bnbnuoteka LIOK

https://m.edsoo.ru/00a
d9cb2

OBLLUEE KOJINHYECTBO YACOB T10
NMPOIrPAMME

68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIMNEYEHUE OBPA30OBATEJIbHOIO
MPOLIECCA

OBA3ATEJIbHbIE YHYEBHbIE MATEPUAJbI OJ11 YHEHUKA

1. N6prensH O. C. Xumus: 8-n knacc: 6a30Bblil YPOBEHb: YY4EOHUK /

O. C. la6pwuensH, N. I. Octpoymos, C. A. Cnagkos. — 6-e u3a., ctep. — Mocksa:
Mpoceellerune, 2024. — 175, [1] c.: un. ISBN 978-5-09-110813-2.

2. Pypautuc I E. Xumunsa: 9-11 knacc: 6a30Bblil ypOBeHb: y4ebHoe nocobue / I.
E. Pygsuntuc, ®. I ®enbgmaH. — 2-e n3g., ctep. — Mocksa: lNpocselweHune, 2024. -
223, [1] c.: vn.

METOANYECKUE MATEPUAIbI ANd YYUTENSA

1. Pyasutuc I E. Xumus: 8- knacc: 6a30Bbi ypoBeHb: y4ebHoe nocobue / I
E. Pygsutuc, ®. I ®enbgmaH. — 2-e n3g., ctep. — Mocksa: lNpocselweHune, 2024. -
223, [1] c.: vn.

2. [abpuensaH O. C. Xumuns: 9-in knacc: 6a30BbI YPOBEHb: YHEOHNK /

O. C. labpuensiH, N. I OcTtpoymos, C. A. Cnagkos. — 6-e n3pg., ctep. — Mockaa:
MNpoceeLueHne, 2024. — 223, [1] c.: nn. ISBN 978-5-09-110655-8.

3. lN6purensaH O. C. Xumus: 8- knacc: 6a30BbIN yPOBEHb: paboyasa TeTpaap:
y4yebHoe nocobue / O. C. labpuensiH, N. I Octpoymos,

C. A. Cnapgkos. — 6-e n3p,., ctep. — Mocksa: Npocseluenune, 2024. — 143, [1] c.: un.

4. TabpuensaH O. C. Xumus: 9-1n knacc: 6a30BbI YPOBEHb: paboyasn TeTpaab:
y4yebHoe nocobue / O. C. NabpuensH, U. I. Octpoymos,

C. A. Cnapgkos. — 5-e n3pg., ctep. — Mockaa: lNpoceelyeHne, 2024. — 144 c.

5. MbpuensH O. C. Xumua. 3agadm no XMMmnm 1 cnocobbl Nx peLleHns: 8-9-e
knaccbl / O. C. labpvensH, 1. B. Pewetos, W. . OcTtpoymoB. — 13-e n3g., ctep. —
Mocksa: [NpocselueHne, 2023. — 158, [2] c. — (TeMbl LUKONBHOIO Kypca).

6. lNobprenaH O. C. Xumusa: 8- Knacc: COOPHUK 3agadvy N YrNpParKHEHWI:
y4ebHoe nocobue / O. C. labpuensH, WN. B. Tpurybyak. — 6-e usg., ctep. — Mocksa:

MpoceelleHne, 2024. — 143, [1] c.: nn.



7. TabpuenaH O. C. Xumusa: 9-1 kKnacc: COOPHUK 3afa4vy N YrNpParKHEHWUI:
y4ebHoe nocobue / O. C. lNabpuensH, WN. B. Tpurybyak. — 5-e usg., ctep. — Mocksa:

MpoceelueHune, 2024. — 128 c.: un.

LUN®POBbLIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU
MHTEPHET

1. Poccuinickass anekTpoHHas LuKona: rocygapcTBeHHas obpasoBartenbHast
nnatopma. Mockea. 2024. URL: https://resh.edu.ru/ (gpata obpaweHns:
31.07.2024).

2. MockoBcKasi aneKTpoHHas LWKona: eguHas obpasosaresfibHasa nnardopma.
Mockea. 2024. URL: https://www.mos.ru/city/projects/mesh/ (nata obpalieHus:
31.07.2024).

3. ®enepasnbHbIil MIHCTUTYT NeAarormyecknx N3MepeHnii: egepanbHbli 6aHK
TECTOBbIX 3afaHun (OTKpbITbIM cermeHT). Mocksa. 2024. URL: https://fipi.ru/ (gaTa

obpawyeHus: 31.07.2024).

4. Cupuyc: obpasoBarenbHbli LeHTp. Coun. 2024. URL: https://sochisirius.ru/
(nata obpaweHuns: 31.07.2024).

5. AKnacc: undpoBoin obpasoBaTtenbHbIl pecypc ans wkon. Mockea. 2024.

URL: https://www.yaklass.ru/ (gata obpaiueHms: 31.07.2024).
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