MWHUCTEPCTBO NMPOCBELLEHUA POCCUNCKON
GEAEPALIMA

MUWHUCTEpPCTBO 06pa3oBaHKA U HayKu

MKOY "Apapupuxckas COLL"

PACCMOTPEHO COINMACOBAHO YTBEPXOEHO
PyKOBO,D,VITeJ'Ib 3amMecTuTenb PYKOBOJJ,MTeJ'Ib
LLIMO anpekTopa no YBP  obpasoBaTesibHOM
opraHusauum
Omaprapgxues A A. Kagues A.A.
10T «30»08 23r. T0oT«31»08 23rT.

Omapragxues T.A.
ToT«31»08 23r.

PABOYAS MPOrPAMMA
(ID 456315)

y4ye6Horo npegmMeta «XumMus. basoBblit ypoBeHb»

Ana obyvatowmxcsa 8 — 9 knaccos

PepaktupoBatb B WPS Office



c.Apaaupux 2023 roga

PepaktupoBatb B WPS Office



NOACHUTEJIbHASA 3ATNUCKA

[lporpaMMa MO XUMUM Ha YPOBHE OCHOBHOIo 06uero
o6pa3oBaHUsA COCTaB/IEHA Ha OCHOBE TpeboBaHUM K pedynbTaTtam
OCBOEHUSA OCHOBHOW 0O6pasoBaTefibHOM MporpamMmMbl OCHOBHOIMO
obLlero obpasoBaHus, npeacrtaBneHHbix B ®rOC 000, a Takxke
Ha ocHoBe (pefepasnbHOM paboyen nporpaMmbl BOCAUTAHUA U C
YYETOM KOHULENUMU NpenogaBaHusa y4ebHoro npegmeta «XuMms»
B 06pa3oBaTefibHbIX opraHmM3aumnsax Poccuinckon dGegepaumn.

[porpaMmMa No xXMMumn aéT npeacTaBfeHne o uensx, ooLemn
cTpaTtermm o6y4yeHus, BOCMUTAHUA W pasBUTMS 0Oy4daroLMXCs
cpeAcTBaMu y4ebHOro nNpeameTa, ycTaHaBMBaET 06s3aTesibHoe
npeaMeTHoe coAep)XaHue, npeaycMaTpuBaeT pacnpegesneHune
ero ro kKrjaccam W CTPYKTypupoBaHuMe NO pasfgesniaMm U Temam
nporpaMmMmbl N0  XUMWUKM, OMNpefensieT KoJIMYECTBEHHbIE W
Ka4yeCTBEHHbIE XapaKTEPUCTUKU COLEPXKaAHUS, PEKOMEHAYEMYHO
nocnefoBaTesibHOCTb N3ydyeHuns XUMUN C YYETOM
MEXMNpPeaAMETHbIX W BHYTPUMPEAMETHbIX CBA3EW, JIOTUKMK
y4yebHOro npouecca, BO3pacTHbIX OCOBEHHOCTEN Oby4atoLmxcs,
onpefenser BO3MOXHOCTWM npegMeTa ANA  peanusaumu
TpeboBaHuUm K pesynbTartam OCBOEHUS OCHOBHOW
obpasoBaTesibHON MNporpaMmmbl Ha YpOBHE OCHOBHOMO OOLLEro
obpasoBaHus, a TakXKe TpeboBaHUM K pesynbTaTaM 06yyeHus
XUMUKN Ha YPOBHE LieNier n3yyeHnsa npeamMmeTta n OCHOBHbIX BUAOB
y4yebHO-NO3HaBaTENbHON  AEeATEeNbHOCTM  obyvarouerocs no
OCBOEHUIO Y4EOHOI0o CoAepXKaHMS.

3HaHME XUMWUU CNYXXUT OcCHoBOM Ans dopMuMpoBaHUSA
MWPOBO33pEHMUsT  OOyvaloLlerocsi, €ero npeacTtaBfeHUn o
MaTepuasibHOM eAVHCTBE MUpPA, BaXHYK pPoOJib  UrparoT
dbopMuMpyeMble XMMUEN NpeacTaBNeHMss O B3auMonpeBpaLleHmnax
SHeprum n 06 3BONKOLMM BELWECTB B NPMpPOAe, O NYTAX PeLleHus
rno6anbHbIX NPO6G/EM YCTOMYMBOrO pPasBUTUSA YenoBeyecTBa —
CbIpb€BOW, 3HEpPreTuyeckonm, nMULULEBON WU  SKOJIOrMYECKOMn
6e30MacHOCTU, Npo6sieM 34paBOOXPaHEHNS.

N3yyeHne xumnu:

cnocobcTByeT peanusauumu BO3MOXHOCTEMN ans
camMopasBuTMAa U GOpMUPOBAHUSA KYNbTypbl IMYHOCTU, €€ 06LLEN
N GYHKUMOHANbHOM rPaMOTHOCTH;
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BHOCUT BKJlag B GOpPMMPOBAHNE MbILLNEHUSA U TBOPYECKNX
CNOCOBGHOCTEN O0OYYalOLINXCSH, HAaBbIKOB WX CaMOCTOSATESIbHOM
y4e6HOM DEeATesIbHOCTN, 9KCNnepMMeHTabHbIX n
nccnenoBaTenbCKUX YMEHUN, Heo6Xxo0aMMbIX Kak B
NOBCEAHEBHOM  XWU3HW, Tak WU B npodeccrMoHanbHom
AEeATeNbHOCTMY;

3HAaKOMUT CO  cneuuMpukorm  HayyHOro  MblLlEHNUS,
3aKnagblBaeT OCHOBbl LENIOCTHOrO B3rnsga Ha €eAnHCTBO
npupoabl M 4enoBeka, SABASETCA OTBETCTBEHHbIM 3TarnoM B
dhopMuMpoBaHmn €CTECTBEHHO -Hay4HOM rPaMOTHOCTU
obyyvaroLmxcs;

cnocob6cTByeT GOPMUPOBAHUIO LIEHHOCTHOMO OTHOLUEHUA K
€CTECTBEHHO- Hay4YHbIM 3HaHUAM, K TMpUpoae, K YesioBeKy,
BHOCUT CBOM BKNag B  3Kosormyeckoe obpasoBaHue
o6yyvaroLLMXCS.

[aHHble HanpaBneHnsa B 06y4YEHUN XMMUKN 0bGecnevYnBatoTcs
cneunduKon copepxaHuss y4ebHOro npegmMeTa, KOTOpbIN
SIBNAeTCA  nejarormyeckym  aganTMPOBaHHbIM — OTPaXXEHUEM
6a30BOM HayKN XMMWUK Ha ONpefEeNEHHOM 3Tare e€ pa3BuUTUSA.

Kypc xMMumu Ha ypoBHE OCHOBHOro o6uiero obpasoBaHuSA
OPMEHTUPOBAH Ha OCBOEHME O0O6yYyalLMMUCH  CUCTEMBI
nepBoOHayasnbHbIX MOHATUMA XUMUW, OCHOB HeOPraHU4YecKom
XUMUN U HEKOTOPbIX OTAENbHbIX  3HAYUMbIX  MOHATUN
OpraHn4YeckKomn XmumMunu.

CTpykTypa coaepXXaHus nporpamMmbil no XUMUU
chopmMmnpoBaHa Ha OCHOBE CUCTEMHOIO NoAaxoAa K €€ Usy4yeHuto.
CopepxaHue ckagblBaeTcAd W3  CUCTEMbl  MOHATUMA O
XMUMUYECKOM 3JlIeEMEeHTe W BeWecTBe N CUCTEMbl MOHATUN O
XuMuyeckom peakumn. 06e 3TU  CUCTEMbl  CTPYKTYPHO
OopraHusoBaHbl MO MNPUHUKUNY Noc/efoBaTENIbHOrO pPasBUTUSA
3HaHWM Ha OCHOBe TeopeTUdecKkux npencraBeHUN pasHOro
YPOBHS:

— aTOMHO -MONEKYNAPHOro Y4YeHUs KakK OCHOBbl BCero
€CTeCTBO3HaHMUS;

— [llepuogudveckoro 3akoHa [. WN. MeHpgeneeBa Kak
OCHOBHOr0O 3aKOHa XUMUY;

— YYEeHUS O CTPOEHMUN aTOMa U XUMNYECKOWN CBSA3M;
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— NnpeAacTaBNeHMn 006 3NeKTPONIMTUYECKON AnccoLmaunm
BeLLecTB B pacTBOpax.

TeopeTuyeckne 3HaHUS paccMaTpuMBarOTCA Ha OCHOBE
OMMUPUYECKM  MOJIYYEHHbIX U OCMbIC/IEHHbIX  (aAKTOB,
pasBMBalOTCA NocnefoBaTesibHO OT OAHOro YPOBHS K ApYyromy,
BbINOHAA DYHKUMM OO6BACHEHUS M MPOrHO3MPOBAHUSA CBOWCTB,
CTPOEHNA U BO3MOXHOCTEN [MPaKTUYECKOro TMPUMEHEHUS U
NONyYeHU N3y4yaeMblX BELLECTB.

OcBoeHMe  nporpamMmbl MO XMMUKM  CMNOCOGCTBYET
dbopMUpOBaHMIO NMpPeACTaB/IEHNS O XMMUYECKON COCTaBIAOLLEN
Hay4YHOM KapTUHbl MUpa B JIOTMKE €€ CUCTEMHOW NpuUpoapbl,
LEHHOCTHOrO OTHOLWIEHNA K Hay4yHOMY 3HaHUIO W MeTojam
No3HaHMA B  Hayke. WM3yyeHMe XuUMUM  NPOUCXOAUT C
NPUB/IEYEHNEM 3HAHUN U3 paHee W3YYEeHHbIX YYEOHbIX
npeamMeToB: «OKpyxawwun mup», «bunonormna. 5-7 knaccbi» U
«Pusuka. 7 knacce.

Mpy M3y4eHUn Xxnumuum npoucxoamnt GopMupoBaHUE 3HAHUM
OCHOB XMMMYECKOW HaykKMm KakK 0651aCTu COBPEMEHHOrO
€CTEeCTBO3HaHUSA, NPaKTUYEeCKON AeATeNbHOCTU YesioBeKa M Kak
OAHOr0 M3 KOMMOHEHTOB MUPOBOW KynbTypbl. 3agaya y4ebHOro
npegMeTa CcocToMT B (OPMUPOBAHUN CUCTEMbl XUMUYECKMUX
3HAHMN — BaXKHenwunx @dakToB, MOHATUW, 3aKOHOB MU
TEeOpPEeTUYECKMX NMOJIOXXEHUN, AOCTYMHbIX 06006LLLEeHNN
MWPOBO33PEHYECKOr0 XapaKTepa, A3blka HaykKn, B NPMOBLLEHUN K
Hay4YHbIM MeTofaM TO3HaHUA TMpU  WN3YYEHUU BELLECTB M
XUMUYECKUX  peakunn, B  (OPMUPOBaAHMM U  PasBUTUM
no3HaBaTeNlbHbIX YMEHUA U WX TNPUMEHEHMN B Yy4ebHO-
no3HaBaTeNbHON U y4yebGHO-UCCNefoBaTeNbCKON AEATENbHOCTH,
OCBOEHUM npaBui 6e30MacHOro obpalleHus ¢ BewecTBaMmn B
noBceaHEBHOMN XXU3HMW.

[lpM  M3y4YeHUM XUMUU Ha YPOBHE OCHOBHOIO 06uero
06pas3oBaHNA BaXXHOE 3HAaYEHNE NPUOBPENN TaKmne Lienu, Kak:

— (OpMUPOBaHME WHTENNEKTYaNbHO PasBUTON JIMYHOCTM,
rOTOBOWM K caMo06pasoBaHMuto, COTPYAHUNYECTBY,
CaMOCTOATE/IbHOMY NPUHATUIO peLleHun, cnocobHomn
afanTMpoBaTbCA K ObICTPO MEHSAOLWMNMCS YCNOBUSAM XXU3HW;

— HanpaBfIEHHOCTb O0OYYeHMs Ha CcucTeMaTuyeckoe
npunobLLeHmne oby4atoLmnxcs K CaMOCTOSITE/IbHOM
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Nno3HaBaTeNbHON OEeATENIbHOCTU, Hay4YHbIM MeTofaM MO3HaHuS,
dhopMUpYOLLUM MOTUBALNIO U pa3BUTMUE CMNOCOBHOCTEN K XUMUW;

— obecneyeHne ycnoBun, COCOOGCTBYIOLWMNX MPUOBPETEHNIO
obyyaroMMUCs  oMnblTa  pasHOOGpa3HON  [eATeNIbHOCTH,
MO3HAHMSA WM CaMOMO3HaHMWSA, KJHOYEBbIX HaBbIKOB (K/HOYEBbIX
KOMMETEHLUMI), UMEIOLNX YHUBEPCAsIbHOE 3HayeHue [Ans
pasnMyHbIX BUAOB [EATENBHOCTY;

- dbopmupoBaHume obien GyHKLNMOHANbHON U eCTECTBEHHO-
Hay4YyHOMW rpPaMOTHOCTU, B TOM YUCNE YMEHUN OODBACHATL M
oLeHMBaTb SIBMIEHUSA OKpYXXaloLero Mupa, UCnosnb3yst 3HaHUS U
OMbIT, MOJIyYEHHbIE MPU U3YYEHUU XUMUW, MPUMEHATb UX NPU
pelweHnn npobneMm B MNOBCEAHEBHOM XXU3HU W TPYyAOBOW
AEeATENbHOCTH;

- QopmMupoBaHMe Yy 0O6yYarLMXCA TFYMAHUCTUYECKMUX
OTHOLLUEHUNA, MOHUMAHUA LIEHHOCTU XUMWUYECKUX 3HaHWUWK pJis
BbIpabOTKM 3KOSIOMMYECKM LieIecoobpasHoOro nopefeHus B 6biTy
M TPYAOBON [EeATENbHOCTM B LENsAX COXpPaHeHWss CBOEro
3[,0pOBbS N OKpYXXatoLen NpMpoaHON cpenbl;

— pasBUTME MOTUBAUMM K OOYYEHUIO, CMOCOBHOCTEN K
CaMOKOHTPOJIFO U CaMOBOCMUTAHUIO Ha OCHOBE YCBOEHMUS
obLleYesioBeYeCcKMX LIEHHOCTEN, TOTOBHOCTUM K OCO3HAHHOMY
Bbl6OpYy Npod s N HanpaBfeHHOCTU fasibHeNLWero oby4YeHus.

O6Lee YnCno YacoB, OTBEAEHHDBIX A/ U3YYEHUS XMMUMK Ha
YPOBHE OCHOBHOI0 06uLero o6pasoBaHus, cocTaBnsieT 136 4acos:
B 8 knacce — 68 yacoB (2 Yyaca B Hefent), B 9 knacce — 68 yacos
(2 yaca B Hepento).
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COAEP>XAHUE OBYYHEHUA

8 KJIACC

lMepBOHa4anbHble XUMUYECKUE MOHATUA

NpeamMeT XxMMuun. Ponb XMMUKN B XXU3HU YerioBeka. XMMus B
cucrtemMe Hayk. Tena wn BewectBa. Pusnyecknme CBOWUCTBA
BellecTB. ArperaTHoe COCTOsiHMe Bell,ecTB. [lIOHATME O MeTohax
No3HaHUA B XuMuK. Yuctble BewectBa M cmecu. Cnocobbl
pasfeneHns cMecemn.

ATOMbl U Monekynbl. XnMudeckue anemMeHTbl. CUMBOSbI
XUMUYECKUX 3neMeHTOB. [lpocTble UM CNOXHble BellecTBa.
ATOMHO-MONEKYNAPHOE y4YeHue.

Xumunyeckasa cdopmyna. BaneHTHOCTb aTOMOB XMMWYECKMUX
9/1EMEHTOB. 3aKoH NOCTOAHCTBA cocTaBa BeLlecTB.
OTHocuTenbHaa atoMHaa Macca. OTHocuTenbHas MoseKynsapHas
Macca. MaccoBas [0/ XMUMUYECKOro a/1IeMeHTa B COeMHEHUMN.

KonnyectBo BewectBa. Monb. MongpHaa  macca.
B3anMMocCBA3b KONMYECTBa, MacCbl U YnCa CTPYKTYPHbIX eaUHULY
BellecTBa. PacyéTbl no popmMynamM XMMmMYeCKUX CoeguHEHNN.

dunsnyeckne U XMMnYeckune ABneHna. XumMmdeckasl peakums
N e€ NpM3HaKKn. 3aKOH COXpaHEHUSA MaccCbl BeLLLeCcTB. XMMUYecKne
ypaBHeHUs1. Knaccudukaums XMuMn4ecknx peakumi (CoeamHeHus,
Pa3/10XeHus, 3aMeLLeHUs, O6MeHa).

XUMNYECKNI SKCITEPUMEHT.

3HAKOMCTBO C XMMWYECKOM Mocynoun, npaBunamu paboTtbl B
nabopatopum M nNpuéMamMm obpaleHus C nabopaTopHbIM
060pyAOBaHMEM, M3ydyeHWe U onucaHue GU3NYecknx CBOWMCTB
006pasL 0B HEOpraHMYecKux BeLLecTB, HabnogeHne GU3NYECKNX
(nnaBneHne BOCKa, TasHMe Nbja, pacTUpaHMe caxapa B CTYMKe,
KUNEeHWe M KoHAeHcaumsa BoAbl) U XMMUYecKnx (ropeHne ceeuw,
npokanuMeaHne MefHOW MPOBOJIOKK, B3aMMoOLencTBMe Mena C
KUCNOTOWN) ABNEHWA, HabMOAeHWE W OnucaHue NPU3HaKoB
NPOTEKAHUS  XMMMUYECKUX peakuuin (pasnoxeHue caxapa,
B3aMMOJENCTBME CEPHOW KUCNOTbl C XJopuaomMm 6apws,
pasno)eHue ruapokecuaa wMeaum ()  npu  HarpeBaHuw,
B3auMMopfelncTBuMe Xenesa ¢ pacteopom conu meam (Il), nsyyexme
CNocob60B pasfeneHust CcMecen: C TMOMOLWbK  MarHuTta,
bunbTpoBaHMe, BbliMapuBaHue, AUCTUANALUA, XpomaTtorpadus,
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NpoBefEeHME OYUCTKM MOBAPEHHOW CONW, HabnaeHne wu
onucaHue pesynbTaToB NpoOBeLEeHUA onbliTa, UINKCTPUPYIOLLEro
3aKOH COXpaHeHus Maccbl, co3faHue Mopfenerm MONEeKy
(LuapoCTEPXXHEBbIX).

Ba)kHeillne npeacTaBUTENIN HEOPraHMYeCKUX BeLecTB

Bosgyx — cmecb rasoB. CocTtaB Bo3pgyxa. Kucnopopg -
9/leMeHT UM MpOCTOe BewWwecTBO. HaxoxaeHwe Kucnopoga B
npupoae, ¢GU3NYECKMEe M XUMUYECKMEe CBOWCTBA (peakuumu
ropeHust). Okcupapl. [lNpumMeHeHne  kucnopoga. Cnoco6bl
noslydeHnss Kucnopoga B siabopatopum U MNPOMbILIEHHOCTM.
KpyroBopoT kucnopoga B npupoge. O30H — anjoTponHas
MoaudurKauma kucnopoga.

TennoBon apdeKT XMMUYECKOWN peaKLmn, TEPMOXUMUYECKUNE
ypaBHEeHUs, 3K30- N 3HAOTEPMUYECKNe peaKLmn. TONIMBO: yrosb
MW MeTaH. 3arpAsHeHWe BO3Aayxa, YCWeHUWe napHUKOBOrO
adbdekTa, paspyLueHme 030HOBOro C/oS.

Booopon — aneMeHT M npocToe BewecTtBo. HaxoxaeHue
BoAopoAda B rnpupoae, PpuUsMyeckne u XuUMMUYeCcKue CBOMCTBAQ,
NPUMeEHeHKne, cnocobbl NonyyeHus. Kncnotol n conu.

MonsipHbin 006BbEM ras3oB. PacyéTbl N0 XMMWUYECKUM
ypaBHEHUSAM.

dunsnyeckne cBoncTBa BOAbl. Boaa kKak pacTBoOpuTENb.
PactBopbl. HacbllweHHble W HeHacblleHHble  pacTBOpbI.
PacTtBopuMoOCTb BewecTB B BoAe. MaccoBada Aons Beuwlectsa B
pacTBope. Xumumyeckue cBoucTtBa BoAbl. OcHoBaHusA. Ponb
pacTBOpPOB B NpuUpoe 1 B XXU3HWN YenoBeka. KpyrosopoT BoAbl B
npupoge. 3arpsAsHeHne npupogHbiXx Bofg. OxpaHa M O4YUCTKa
NPUPOLHbIX BOA.

Knaccndwmkauma HeopraHMyeckux coeguHeHnn. Okcugbl.
Knaccudumkauma  okcupos:  cofieobpasytowime  (OCHOBHbIE,
KUCNOTHbIE, amdoTepHble) n HeconeobpasyLme.
HomeHknaTypa okcuaoB. PuUsmyeckne m XmMMmyeckme CBOMCTBA
okcupos. [onyyeHne okcuaos.

OcHoBaHuA. Knaccudukaums OCHOBaAHWUMK:  LWENOYM U
HepacTBOpMMble  OCHOBaHuA. HoOMeHKknaTypa  OCHOBaHUWN.
dunsmyeckne U XMMMYeckue CBOWCTBaA OCHOBaHWW. [lonyyeHue
OCHOBaHUM.

Kncnotbl. Knaccugukauua kucnot. HomMeHknaTtypa KUCNOT.
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dunsmnyeckme U XxMMmyeckne CBONCTBa KUCMIOT. P aKTUBHOCTU
MeTannos H. H. bekeTtoBsa. NonydeHne KUCNOT.

Conu. HomeHknatypa conen. ®dusnyeckne un XmMMUYecKue
cBouncTBa conen. [onyyeHue conen.

[eHeTnYyeckaa CBA3b MeXAy KraccaMn HeopraHnyeckKux
COegNHEHUN.

XUMNYECKNI SKCITEPUMEHT.

KayeCTBEHHOe ornpefeneHne coAepXXaHus Kucnopoja B
BO3Ayxe, MosiydeHune, cobupaHue, pacrnosHaBaHME U U3YYEHMeE
CBOWCTB KMCNopoga, HabnoaeHne B3anMOAENCTBUS BELLECTB C
KUCNOPOAOM W YCNOBUA BO3HUKHOBEHUSI W MpeKpalLeHus
ropeHus (rnoxxapa), O3HaKOMJIeHWe C o6pasluaMu OKCUAOB U
ornucaHue ux CBOWMCTB, MNOJTyYeHne, cobmpaHmne, pacno3HaBaHue U
M3yyeHne CBOWCTB Bogopoga (ropeHue), B3auMoAencTBue
Bogopoaa c okcugom meamn (Il) (BO3MOXHO WCNONb30OBaHUE
BUIeoMaTepmasnos), HabnogeHne o6pasuoB BeLLEeCcTB
KOMYeCTBOM 1 MOJ1b, nccrnengoBaHue 0COBGEeHHOCTEMN
pacTBOpPEHMS BelecTB C  Ppas/iIMYHON  PacTBOPMMOCTbLIO,
NpuUroToBfieHNe pacTBOPOB C OnpefenéHHOM MaccoBOW A0new
pPacTBOPEHHOrO BeLLLECTBA, B3aMMOLENCTBME BOAbl C MeTaslslaMu
(HaTpyeM u  KanbuvMeMm)  (BO3MOXHO  MCMOSIb30BaHMWe
BuAeomMaTepuanoB), uccnefoBaHve 06pasLOB HeEOPraHUYecKux
BELLLECTB pasfIM4YHbIX KNlaccoB, HabNAEHNE USMEHEHUS OKPACKM
MHOMKATOPOB B pacTBopax KUCAOT W Lesloyen, Uu3yyeHue
B3aumogaencteuss okcuaa meam (II) ¢ pacTBopoM cepHOM
KUCNOTbl, KWUCNOT C MeTan/aMn, peakumm HenTpanusauum,
noslydeHne HepacTBOPMMbIX OCHOBaHWW, BbITECHEHWE OJHOro
MeTanna Apyrmm n3 pacTBopa conu, pelueHue
9KCNepMMEHTalNbHbIX 3agay no TemMe «Ba)Henwme knaccobl
HeopraHM4yeckux coeauHeHNm».

NMepuoanyecknin 3akoH U [lepuoanyeckaa cucrtema
XuMmnyeckux anemMeHToB [1. . MeHgeneeBa. CTpoeHMe aTOMOB.
Xumunyeckas CBfI3b. OKUCNUTEeNbHO-BOCCTAHOBUTESIbHbIE
peakuuu

MepBble NONbITKW KNaccupukaumm XMMNMYeCKUX 371EMEHTOB.
MoHATME O rpynnax CXOAHbIX 3N1eMEHTOB (WENOYHbIe MU
LEeNIoYHO3eMENbHbIE MeTanibl, rafioreHbl, WHepPTHble rasbl).
OnemMeHTbl, KOTOpble 06pa3yloT amMdbOoTepHble OKCuAabl MU
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rMAPOKCUAbI.

[Mepnognyeckumn 3aKOH. [Nepnognyeckas cucrtema
XuMunyeckmnx anementoB 1. N. MeHaeneeBa. KopoTkonepunogHas
W  onAnHHonepuogHaa  @opMmbl  [lepMoanyeckom  CUCTEMDI
XuMunyeckmx anemeHToB 1. U. MeHpeneeBa. [lepnofbl u rpynnbl.
dnsnyeckni cMmbicn NOpsAKoOBOro HoMepa, HOMepoB nepuoaa u
rpynnbl 3/ieMeHTa.

CtpoeHne atomoB. CocTaB aTOMHbIX sAaep. WsoTonbl.
9neKkTpoHbl. CTpoeHne 3NEeKTPOHHbIX 060/104eK aTOMOB MNEPBbIX
20 xmmundeckux anemeHtoB [lepuoanyeckon cuctembl L. W.
MeHpeneeBa. XapakTepucTuka XMMUYECKOro afieMeHTa no ero
nonoxeHuto B lNepuoanyeckon cucteme [l. N. MeHgeneesa.

3aKOHOMEPHOCTM U3MEHEHNA paauyca aTOMOB XMMUYECKNX
9/IEMEHTOB, MeTa/l/IM4YEeCKUX W HeMeTal/IM4ecKUX CBOWCTB MO
rpynnam n nepuvoaam.

3HayeHue [lepuoamnyeckoro 3akoHa wu [lepnoguyeckon
CUCTEMbI XWUMWYECKUX INIeMEHTOB A9 pas3BUTUA HayKn U
npaktuku. 1. N. MeHpeneeB — y4€HbIN U rpaXgaHuH.

XnmMmuyeckas cBsisb. KoBaneHTHas (nonsipHas U HenonsipHas)
CBA3b. ONEeKTpoOoTpuLaTeNIbHOCTb XUMWUYECKUX 3JIEMEHTOB.
MoHHasa cBA3b.

CTteneHb okucneHunsi. OKUCNNTENbHO -BOCCTAaHOBUTESIbHbIE
peakuuun. lNpoueccbl OKUCEHNA U BOCcCTaHOBNeHNA. Okncnmntenu
N BOCCTAHOBUTENMN.

XUMNYECKNI SKCITEPUMEHT.

n3yyeHne o6pasLOB BeLLECTB META/UIOB W HEMeTansnos,
B3aMMoencTBme rmgpokcupa LUMHKa C pacTtBopaMu KUCIOT U
Lienoyvyen, npoBefeHne OnbITOB, WIIKOCTPUPYHOLWMX MPUMEpDbI
OKWUCNUTENbHO-BOCCTAHOBUTENbHbIX peakuuit (ropeHure, peakumm
Pa3/I0XeHUS, COeAUHEHUS).

MexxnpegMeTHble cBA3N

Peanunsauma MexnpegMeTHbIX CBA3EN MpU U3yyeHnm XmmMum
B 8 Knacce OCyLLeCcTBASETCA Yepe3 MCMoNb30BaHME KaK OOLLMX
€CTEeCTBEHHO- Hay4HbIX NMOHATUN, TaK U MOHATUU, ABNAAIOLLNXCA
CUCTEMHbIMWU ANA  OTAENbHbIX MNPeAMETOB €eCTEeCTBEHHO -
Hay4yHOro uukna.

Obuwme ecTeCTBEHHO- HayyHble MOHATUA: Hay4YHbIK (¢akKT,
rmnoTesa, Teopusi, 3aKOH, aHanms, CUHTEe3, Khaccudukaums,
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NepUoOANYHOCTb, HabGNOAEHMNE, IKCMEPUMEHT, MOLENMPOBAHMUE,
n3MepeHune, Moersb, ABNeHNe.

dunsunka: Mmatepus, atom, 3M1EKTPOH, NPOTOH, HEMTPOH, WOH,
HYKNNA, N30ToMbl, pagMoaKkTUBHOCTb, MOJIEKYNA, 3IEKTPUYECKUNA
3apsaj, BewecTBo, TeNo, 06bEM, arperaTHoOe COCTOSIHME BELLLECTBA,
ras, @usnyeckme BENIMYUHDLI, €OQUHULbI M3MEPEHUs, KOCMOC,
nnaHeTbl, 3B€3abl, ConHue.

Buonorusa: doTocnHTes, abixaHne, buocdepa.

[eorpadua: atmocdepa, rngpocdepa, MUHepasnbl, rOpHble
NopoAbl, Nosie3Hble UCKoMaeMble, TOMJMBO, BOLHbIE PECypChbl.

9 KJ1ACC

BeliecTBO U XMMUYecKas peakuusa

[Mepnognyeckumn 3aKOH. [Nepnognyeckas cucrtema
XuMunyeckumx anemeHtoB M. N. MeHpeneeBa. CTpoeHMe aTOMOB.
3aKOHOMEPHOCTN B USMEHEHNN CBONCTB XMMUYECKNX 3/IEMEHTOB
nepBbiX TPEX MNepuogoB, Kanus, Kanbuus U UX COEQUHEHUN B
COOTBETCTBUM C MNOJIOXKEHMEM 3JieMeHTOB B [lepnoguyeckon
CUCTEME U CTPOEHNEM UX aTOMOB.

CTpoeHne BellecTBa: BUAbl XUMUYECKOM CBA3KU. Tunbl
KpUCTas/NINYeCKNX PELLETOK, 3aBUCMMOCTb CBOMCTB BeLecTBa OT
TUNa KpUCTanIM4ecKomn peweTKN U Buaa XMMmMYeckomn CBSI3HU.

Knaccndukauma n HoMeHknaTypa HeopraHM4YeCKnx BELLLECTB.
XUMHUYecKne CBOMCTBA BELLECTB, OTHOCALLMXCA K pPas/iyHbIM
KflaccaM HeopraHW4yeckux COefMHEHWN, reHeTuyeckasa CBSA3b
HeopraHM4YecKmnx BeLLeCTB.

Knaccudpukaumsa XMMUYECKUX peakumin no pasmyHbIM
npusHakaMm (MO YMCNIY M COCTaBY Y4YyacCTBYHOLIMX B peakuuu
BELLECTB, MO TennoBoMy 3(PdeKkTy, N0 U3MEHEHUIO CTEMNeHeNn
OKUCNEHUA XMMWUYECKUX INEMEHTOB, MO 06paTUMOCTK, MO
y4yacTuIO KaTanmsaTopa). 9K30- U IHAOTEPMUYECKME peakuumu,
TePMOXUMUNYECKNE YPaBHEHMUS.

[lOHATME O CKOPOCTM XMMMYecKon peakuuu. [MoHATME 06
06paTUMBbIX N HEOBPATUMbIX XMMUYECKUX peakuuax. MNoHaTne o
FOMOreHHbIX W reTeporeHHblx peakuuax. NoHATMe O KaTanuse.
NoHATME O XMMWU4YeCcKOM paBHoBecun. PakTopbl, BAUAKOLME Ha
CKOPOCTb XWUMMWYECKOM peakuunm W MNOoJIOXKEeHNEe XUMWUYECKOro
paBHOBECHUS.

OKNCNUTENbHO-BOCCTAHOBUTESbHbIE peaKL MK, 3/IEKTPOHHbIN
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6anaHc OKMUC/INTENIbHO-BOCCTAHOBUTENbHOW peakuuu.
CocTaBneHne ypaBHEHWW OKUCIUTENIbHO -BOCCTaHOBUTEJIbHbIX
peakLuin ¢ MCNob30BaHMEM METOa 3IEKTPOHHOro 6anaHca.

Teopua aneKTpoNMTUYECKON guccoumaumn. 3nNeKTponuTbl U
HeaNeKTponnTbl. KaTUOHbI, aHWOHbl. MexaHu3M pguccounaumm
BELLECTB C pas/iMyHbIMU BUJAMU XUMUYECKON CBA3KU. CTeneHb
anccoumnaumun. CunbHble 1 cnabble 3NEKTPONUTDI.

PeakumMn MOHHOro obMeHa. YCnoBusa NpoTeKaHus peakuui
MOHHOIO OOMEHAa, MOJMHbIE U COKpaLLEHHbIE NOHHblE YpaBHEHUS
peakuun. CBoMcTBa KWUCMOT, OCHOBaAHWUW U COMlen B CBeTe
npeacTaBfieHUn 06  9NEKTPONUTUYECKOW Anccoumauuu.
KayecTBeHHble peakLnmn Ha NOoHbI. [ToHATME O rMaponunse conen.

XUMNYECKNI 9KCIIePUMEHT.

O3HaKOMJIeHNe C MOJeNsaMUN KPUCTaNJIMYeCKnX peLLueTok
HeopraHMYecKux BeLLLEeCTB — MeTaIoB U HemeTansnoB (rpaduTa u
anmMasa), C/IOXHbIX BellecTB (xsiopuga HaTpusa), uccnefoBaHue
3aBUCUMOCTU CKOPOCTU XMMWUYECKOW peakuuMn OT BO3AENCTBUSA
pasnuMuHbiX (QakTopoB, WUccnefoBaHWe 3N1eKTPONPOBOAHOCTH
pacTBOPOB BELLECTB, Npouecca Anccoumaunm KUCIOT, LWesioven n
coneii  (BO3BMOXHO WCMOSIb30BaHWE BWUAEO MaTepuasnos),
npoBefeHne OMbITOB, WITFOCTPUPYHOLMX NPU3HAKWU NPOTEKaHUA
peakuuin MoHHoro obmeHa (o6pasoBaHWe ocajka, BblAesieHue
rasa, o6pasoBaHue BOAbl), OMbITOB, UIFOCTPUPYIOLLMUX MPUMEPDI
OKMC/INTENbHO-BOCCTAHOBUTENbHbIX peakuuit (ropeHue, peakuum
Pa3/lOXeHUs1, COeAMHEHWs), pacrno3HaBaHWE HeopraHM4ecKmx
BELLLECTB C MOMOLLbIO KaYeCTBEHHbIX peakLMn Ha UOHbI, peLleHune
9KCrnepuMeHTasbHbIX 3ajavy.

HemMeTannbl u ux coeguHeHuUs

O6Las xapakTepuctmka ranoreHoB. OCO6EHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble cTeneHn okucreHnsa. CTpoeHue #
dunsnyeckne CBOMCTBA MNPOCTbIX BeELWECTB — TrasjioreHos.
XMMUu4yeckne cCBOMCTBa Ha npumepe xnopa (B3aMMopencTeme C
MeTannamuy, HemeTannamu,  wenodyamu).  XnOpOBOLOPOA,.
ConAHaa  KucCnota, XWMMWYecKMe  CBOMCTBA, MNOJIyYyeHwue,
npuMeHeHune. [lencteme xsopa n XJI0pOBOLOPOAA Ha OpraHusm
YyenoBeka. BaxxHenwumne xsopuabl U UX HaXOXAeHWe B Npupoge.

O6uwas XapakKTepucTuka 3/IEMEHTOB VIA-rpynnoil.
OCO6EeHHOCTM  CTPOEHMA aTOMOB, XapaKTepHble  CTereHu
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okucnenus. CTtpoeHne u ¢GuU3nyeckne CBONCTBA MNPOCTbIX
BeWecTB — Kucnopoga W cepbl. ANNOTPOMHbie MoauduKaumm
Kucnopoza n cepbl. XMMnyeckme csomcrtea cepbl. CepoBoaopos,
CTpOeHue, puanyeckne n xmmmdeckme ceomctea. Okcuabl cepobl
KaKk npeacraBuTenn KUCNOTHbIX oKcuaoB. CepHas KMUCHOTa,
bumsnyeckme M XMMUYeckume  cBoiicTBa  (o6lMe  KakK
npeAcTaBUTeNs Kacca KUCNoT U cneunduyeckune). Xummyeckme
peakuuMn, nexawme B OCHOBE MNPOMbILIEHHONO Ccrnocoba
NnoflyyeHnsas CepHoM KUCNoTbl. [pUMMeHeHne CcepHOW KUCNOTbI.
Conn cepHOM KUCNOTbI, KA4eCTBEHHas peakuus Ha cynbdaT-uoH.
HaxoxaeHue cepbl U €€ coeguHEeHUn B npupoae. XmmMmyeckoe
3arpsisHeHMe  oKpyXarouwen cpefbl COegUHEHUsSMU  cepbl
(KUCNOTHble  [0XAMW, 3arps3HeHMe Bo3gyXxa W BOAOEMOB),
Cnoco6bl ero npeAoTBpaLleHuns.

O6uwasn XapaKTepucTuka 9/1IEMEHTOB VA-rpynnbil.
OCOBGEHHOCTU  CTPOEHUSI aTOMOB, XapaKTepHble CTerneHu
OKMUCNeHns. A30T, pacnpocTpaHeHue B npupoae, pusnyeckue u
XMMUnyeckmne ceomnctea. KpyroBopoT asoTa B npupoge. AMMUaKk,
ero @u3snmyeckMe u XUMMUYECKME CBOWCTBA, MOMyYEHME MU
npumMmeHeHne. Conn aMMOHUSA, UX GU3NYECKME U XUMUYECKUE
CBOMUCTBA, NpuMeHeHune. KadecTBeHHas peakuuss Ha WOHDI
aMMOHMSA. A30THaa KWUCNoTa, €€ nonyyeHue, ¢Gusmyeckme wu
XMMUYeckne cBoicTBa (obWMe Kak npeacTaBUTEns Kracca
KUCNOT U cneunduyeckune). Micnonb3oBaHWe HUTPATOB U CONei
aMMOHMA B KayecTBe MMWHepasbHbIX yaobpeHuMn. Xumuyeckoe
3arpssHeHMe OKpyXarwllen cpefbl coeAUHEHMAMM as3oTa
(KMCNOTHbIE A0XAW, 3arpsa3HeHne BO3yxa, MOYBbl U BOJOEMOB).
docdop, annotponHble Mmogudukaummn docdopa, Gusnyeckme u
XxMmuyeckmne csouctBa. Okcupg docdopa (V) um docdhopHasn
KUcnorta, (pu3nMyeckme Wu XMMUYECKUe CBOWCTBA, MOJIyYeHMe.
NUcnonb3oBaHne ¢dochaTtoB B  KayecTBe  MUHepasibHbIX

YAOOPEHUN.

O6wasn XapakTepucTuka 9/IEMEHTOB IVA-rpynnbil.
OCO6eHHOCTM  CTPOEHMA aTOMOB, XapaKTepHble  CTEreHu
OKMUCJIeHUA. Yrnepog, annoTponHble Moandukaumm,

pacnpocTpaHeHMe B npupoge, ¢GU3MYecKMe W XUMUYECKMue
cBoncTBa. Apcopbuusi. KpyroBopoT yrnepoga B MNpupoge.
Okeunpgbl yrnepofa, uMx ¢Gusnyeckne u XMMUYECKUE CBOMNCTBA,
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AENCTBME Ha >XUBble OpraHusMbl, MOJlyYeHUe U MpPUMEHEHME.
dKoniornyeckune nNpobemMbl, CBsi3aHHble ¢ okcugoM yrinepoaa (1V),
rmnoTtes3a rnob6asbHOro MNOTENJIeHUss KuMMaTa, MNapHUKOBbIN
ahdeKkT. YronbHaa Kucnota u eé conu, ux ¢usndeckme wu
XMMUYEeCKne CBONCTBA, Noly4yeHne U npuMeHeHne. KayectBeHHas
peakumsi Ha KapboHaT-UoHbl. icnonb3oBaHne KapboHaTOB B ObITY,
MeAuLUUHE, MPOMbILLIEHHOCTU N CENIbCKOM XO3SMUCTBE.

[lepBOHa4YanbHble MOHATUA 06 OPraHUYecKUX BellecTBax
KaK 0 coefMHeHusix yrnepoaa (MeTaH, 3TaH, 3TUNEH, aLeTUEH,
3TaHOJ, MMULEPUH, YKCYcHass KucnoTa). MNpupoaHble UCTOYHUKM
yrneeogopoaoB (yrosib, NPUPOAHbINA ras, HedTb), NPOAYKTbl WX
nepepaboTkn (6eH3MH), UX posib B 6bITYy M MPOMBDILLIIEHHOCTM!.
[NoHATME O OGMONOrMYECKM BaXKHbIX BELLECTBax: Xupax, 6enkax,
yrneeogax — W WX POSN B XU3HWU 4YenoBeka. MaTtepuanbHoe
€ANHCTBO OpraHNYecKnx N HeopraHNYEeCKNX CoeauHEHNN.

KpeMHuin, ero ¢dusnyeckne u XMMWUYECKME CBOWNCTBA,
nosy4yeHne M npuMmeHeHue. CoeanHEHUS KPEMHUSA B MNPUPOLE.
O6uwme npeactaeneHns o6 okcuae kpemuusa (IV) n kpemHueBom
kucnote. CunukaTtbl, WX WUCNOMb30BaHWe B ObITy, B
NPOMbBIWNEHHOCTU. BaXHenwmne cCTpouUTeNbHble MaTepuansbl:
KepamMuka, CTeKNO, LeMeHT, 6eTOH, Xene306eToH. [1pobnembl
6e30MacHOro MCMoAb3oBaHUS CTPOUTENbHbIX MaTepuanoB B
MoBCEAHEBHOM XXU3HMW.

XUMNYECKNI SKCITEPUMEHT.

n3yyeHme o6pasLOB HEOopraHM4Yecknx BELLECTB, CBOWCTB
COJIAHOW KWUCNOTbl, MNPOBefEHNE Ka4yeCTBEHHbIX peakuuMin Ha
XJIOPUA-NOHbI U HAbNKOAEHNE NMPU3HAKOB MUX MPOTEKAHUS, OMNbIThl,
oTpa)kawwmne puanyeckme n XumMmyeckne CBOMCTBa rasoreHoB U
NX coeanHeHui (BO3MOXHO MCMOJSIb30BaHMe BUAeoOMaTepuasnos),
O3HaKOMJIeHMe C o6pasuamMu  xnopugoe  (ranoreHuaoB),
O3HaKOMJIeHMe C obpasuamMum cepbl U €€ COeANHEHUSMMU
(BO3MOXHO WCMONb30BaHWE BuAeoMaTepuanos), HabnoaeHue
npouecca 06YrnnBaHus caxapa noa DEeNCTBUEM
KOHLEHTPMPOBAHHON CEPHOM KWUCNOTbl, U3YyYeHNE XUMUYECKMUX
CBONCTB pa36aBfieHHOMW CEepHOW  KWUCNOTbl, NpoBeAeHue
KayeCTBEHHON peakuuMm Ha cynbdaT-MOH W HabnwpeHue
NpuM3Haka €€ TnpoTeKaHusi, O3HaKomsieHne ¢ GU3NYECKUMHU
cBOMCTBaMM as30Ta, pochopa M ux coeanHeHUn (BO3MOXKHO
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MCNONb30OBaHWE BuUAeoMaTepuanoB), obpasuamMu asoTHbIX U
dbocthopHbIX yA0O6peHUn, nonydyeHne, cobupaHme, pacrnosHaBaHue
M N3y4YeHMe CBOMCTB aMMMmaka, NnpoBefeHMe KayeCTBEHHbIX
peakunim Ha NOH aMMOHUA U pocdaT-MOH N U3yYeHMe NPU3HAKOB
X NpoTeKaHus, B3auMOLeNCTBUE KOHLLEHTPUPOBAHHOMW a30THOM
KUCNOTbI c Me[bto (BO3MOXHO MCNOSIb30BaHME
BUAeoMaTepManoB), MW3yYeHWe Mopenen  KpuUcTananyeckux
peweéToK anmasa, rpadputa, dynnepeHa, O3HAKOMJIEHME C
npoLeccom agcopoéuunm PaCcTBOPEHHbIX BeLlecTB
aKTUBUPOBAHHbIM  YyrNéM W  YCTPOMCTBOM  MPOTUBOrasa,
nonyyeHue, cobupaHue, pacrio3HaBaHME WU U3y4YeHWe CBOWCTB
YrIeKNCNOoro rasa, MnpoBefeHMe KayeCTBEeHHbIX peakuunm Ha
KapboHaT W CWIMKAT-MOHbl WM M3y4YeHUe MPU3HAKOB KX
npoTekaHuUsa, O3HaKOMJIEHMEe C TMpoAyKUMEN  CUJIMKaTHOWM
NPOMbILINIEHHOCTN, pPelleHne 3KCNepUMEHTalNbHbIX 3ajad no
TeMe «BakHenwune HemeTanbl N UX COeANHEHUA».

MeTannbl u UX coegUHEHUA

Obuwas XxapaKTepUCTMKA XUMUYECKUX 3/IEMEHTOB  —
MeTaJI/IOB Ha OCHOBaHMM UX NOJNoXeHusa B [lepuoanyeckon
cucrtemMme xmmudeckux anemeHTtoB L. . MeHaeneeBsa v CTpoeHUs
atomoB. CTpoeHue MeTannoB. MeTannndeckas CBA3b MU
MeTasiinyeckas KpucTtannuyeckas peLleTKa.
ONEeKTPOXUMUNYECKNIN PAL HaNpPsXXeHN MeTannos. PUsnyeckme n
XMMUYyeckue cBoncTBa MeTannoB. O6LME CNOCOObI NOJSyYEeHMS
MeTannoB. [MOHATME O KOPPO3UM METasNIoB, OCHOBHbIE CNOCOObI
3alMTbl UX OT KOppo3uun. Cnnasbl (CTasnb, YyryH, AOpantoMUHUI,
6pOH3a) U UX NPUMEHEHME B 6bITY U MPOMbILLNEHHOCTMW.

LlenoyHble MeTannbl: nonoxeHune B [lepunognyeckon
cucrteme xummyeckux anemeHtoB M. N. MeHpeneeBa, CTpOeHuUe
NX aTOMOB, HaxoXaeHue B npupoge. Pusnyeckme nu XMuMmnyeckune
cBoicTBa (Ha npuMepe HaTpusa 1 Kanusa). OKkeuabl U rTMAPOKCUAbI
HaTpua W Kanua. [TpuMeHeHune WeNnoYHbIX MeTasioB N UX
CcoegNHEHUN.

LLlenoyHo3eMeNlbHble  MeTa/sibl  MarHMm U KalbUWMK:
nono)eHue B lNepMoanyeckon CMCTeEME XMMUYECKNX SNTEMEHTOB
. . MeHpeneeBa, CTpOEHME UX aTOMOB, HaxoXXaeHue B nNpupose.
dnsnyeckne Un XMMUYECKMEe CBOWMCTBA MarHus W KanbLus.
BaxkHeWlwne coeguHeHus Kanbuus (okcwua, rMAPOKCUA, CONMW).
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YKECTKOCTb BOAbI N CMIOCOO6bI €€ YCTPaHEHMUS.

ANOMUHUI:  nonoxeHne B [lepnoamMyeckom cuUcteme
XuMunyeckmx anemeHtoB [. N. MeHpeneeBa, CTpOoeHMe aToMa,
HaxoxgeHne B npupoge. dusmyeckne M XMMmMYecKue CBOMUCTBA
antoMmHua. AmMdoTepHble CBOMCTBA OKCMAa W ruapokcupaa
aNtoMUHUA.

XXeneso: nonoxenHne B  [lepMoanmyeckom  cucTeme
XumMmundeckmx anemeHtoB [. U. MeHpaeneeBa, CTpoeHMe aToMma,
HaxoxgeHune B npupoge. dusmyeckne M XMMmM4eckme CBOMCTBA
xenesa. Okeugpl, rmgpokeuabl n conn xenesa (I) n xenesa (lll),
MX COCTaB, CBOMCTBA U MoJly4YeHue.

XUMMNYECKNIT 9KCITIEPUMEHT.

O3HaKOMJIEHME C ob6pasuamu MeTassloB M CMNaaBoB, MX
Gn3nyeckKnMn CBOMCTBaAMMU, U3yvyeHWe pesysbTaTOB KOpPpPoO3nu
MeTannoB (BO3MOXHO WCMNOMb30OBaHWE BUAeOMaTepuasnos),
OCOBEHHOCTEN B3aMMOLENCTBUS OKCMAA KanbUMs W HaTpus C
BoAo  (BO3MOXHO  WUCMONb30BaHWE  BuAeomaTepuarnos),
nccnefoBaHne CBOWCTB XXECTKOM BOAbl, MNpouecca ropeHus
Xenesa B Kucnopoge (BO3MOXHO Mcnosnb3oBaHune
BUAEOMaTepManoB), MPU3HAKOB MPOTEKaAHUS KayeCTBEHHbIX
peakuni Ha NOHbI: MarHus, Kanbuus, antoMUHUA, LMHKA, Xenesa
(1) n xenesa (lll), mean (ll), HabNrOAeHNE N onNncaHue NPoOLLECCOB
OKpawuBaHUA MJaMeHn WoHaMW HaTpus, Kanama W Kanbuus
(BO3MOXXHO UCMoONb30BaHMe BuAeoMaTepuasnoB), UccregoBaHume
aM(pOTepHbIX CBOWCTB rMApOKCUMAA antoMUHUA WU TMAPOKCMAa
UMHKaA, pelleHne 3KCNepuMeHTasbHbIX 3agay Mo Teme
«BaxkxHenLwne MeTannibl U UX COeANHEHUSA».

XnuMusa 1 okpyxxarolas cpeaa

BewiectBa n matepuanbl B NOBCEAHEBHOMW XXU3HU YesioBeKa.
BesonacHoe ncnonb3oBaHne BeLLECTB N XUMUYECKUX peaKkuuin B
6bITy. [NepBas NOMOLLb NPU XMMUYECKUX 0XKOrax U OTpaBEHUSAX.

XuMunyeckoe 3arpsisHeHue OKpYy»XatoLen cpepbl
(NnpegenbHas gonycTuMasl KOHLEHTpauus BeLllecTB, Adanee —
MNAK). Ponb XuMum B peLLIEHUN 3KOSTIOrMYECKUX NPOBIeM.

XUMNYECKNI SKCITEPUMEHT:

n3yyeHme o6pas3uoB MaTepuanoB (CTeKNo, CnnaBbl
MeTansoB, NoJIMMepHble MaTepuarnbl).

MexxnpegMeTHble cBA3N
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Peanusaumsa MexnpeaMeTHbIX CBA3EN Mpu N3y4eHnn XMmMunm
B 9 Knacce ocCyLlecTBNSeTCA Yepes3 UCMNOob30BaHME KakK 06LMX
€CTEeCTBEHHO-HAYYHbIX MOHATUNW, TaK W MOHATUR, ABNAKOLLUXCS
CUCTEMHbIMWU AN OTAENbHbIX MNPeAMEeTOB eCTECTBEHHO -
Hay4yHOro umkna.

O6uWMe ecTeCTBEHHO-Hay4Hble TMOHATUA: Hay4HbIn (akT,
rMnoTesa, 3aKoH, Teopus, aHanms, CUHTEe3, Khaccudukaums,
NnepuoanyHoOCTb, HabnwaeHne, 3KCNEPUMEHT, MOAENNPOBaHMUE,
n3MepeHune, Moaesb, IBNeHNe, NapHUKOBbLIN 3G eKT, TEXHONOrus,
MaTepuanbl.

dunsnka: matepusi, aTom, 371IEKTPOH, NPOTOH, HENTPOH, MOH,
HYKNA, N30TOMbl, pagMoaKTUBHOCTb, MOJIEKYNA, 3/IEKTPUYECKUN
3apag, NPOBOAHUKM, NoNyrnpoBOLHUKM, AN3NEKTPUKN,
$hOTO3NEMEHT, BELWECTBO, TeNo, 06bEM, arperaTHoe COCTOsIHUE
BellecTBa, ras, pacTBOp, pPacTBOPUMOCTb, KpuUcTananyeckas
PeLETKa, cnnaebl, Puanyeckne BeMUYUHbI, eqUHULbI NU3MEpPEHUS,
KOCMMYecKoe NPOCTPaHCTBO, NnaHeTbl, 3B€3Abl, ConHLue.

Buonorus: goTtocuHTes, AbixaHue, 6uochepa, 3KOCUCTEMA,
MWHepasnbHble yA06peHUsi, MUKPOINIEMEHTbI, MAKpPO3NIEMEHTHI,
nuTaTenbHble BellecTBa.

[eorpadusa: atMochepa, rnapocdepa, MUHepanbl, ropHble
nopopAbl, Nosie3Hble UCKOMaeMble, TOMANBO, BOAHbIE pecypchbl.
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NJTAHUPYEMbBIE PE3YJIbTATbl OCBOEHUA NMPOIrPAMMBbI 0O
XUMWUUN HA YPOBHE OCHOBHOI'O OBLLIEI O OBPA30OBAHUA

JINHHOCTHDbIE PE3YJIbTATDI

JINYHOCTHbIE pesynbTaTbl OCBOEHUSA NPOrpaMMbl OCHOBHOIO
obuiero obpasoBaHMA AOCTUratOTCs B Xo4e O6YyYEeHUs1 XUMUUN B
eQMHCTBE Y4YebHOM W BOCMUTATENbHOW [OEATENIbHOCTU B
COOTBETCTBUM C TpaanLNOHHbIMU POCCUNCKNMMU
COLMOKY/bTYPHbIMW U LYXOBHO-HPABCTBEHHbIMU LEHHOCTAMM,
NPUHATbIMX B O6LLECTBE MNpaBuiaMMU MU HOPMaMW MOBEAEHUS U
CNOCO6CTBYIOT MpoLeccaM CaMOMoO3HaHWA, CaMOpasBUTUA U
coumanusaumm obyyatomxcs.

JINYHOCTHbIE pesynbTaThl oTpaxatoT FOTOBHOCTb
0o6yyalLWNXCA PYKOBOACTBOBATbCA CUCTEMOM  MO3UTUBHbIX
LEHHOCTHbIX OPMEHTauun M pacliMpeHue onbiTa AeATENbHOCTH
Ha eé OCHOBE, B TOM YuCSle B YacTu:

1) NaTpMOTUYECKOro BOCMUTAHUS:

LEHHOCTHOro OTHOLWEHUSI K OTeYEeCTBEHHOMY KYNbTYpHOMY,
NCTOPUYECKOMY M HAy4HOMY Hacneguio, NOHUMaHUA 3Ha4yeHUs
XMUMUYECKON HAyKM B IXKU3HM COBPEMEHHOro 06LWecTBa,
CNOCO6HOCTU BNafeTb AOCTOBEPHOMN MH(MOPMaLMeNn O nNepeaoBbIX
AOCTMXXEHUAX U OTKPbITUAX MUPOBON U OTEYECTBEHHON XUMWM,
3aMHTEPECOBAHHOCTU B Hay4YHbIX 3HAHUAX 06 yCTPONCTBE MUpa U
06LLecTBa;

2) rpaXk,aHCKOro BOCNUTaHUS:

NpeacTaBfeHUss O COouManbHbIX HOpMax W npaBunax
MEX/IMYHOCTHbIX OTHOLUEHUN B KOJIIEKTUBE, KOMMYHUKATUBHOWM
KOMMNETEHTHOCTHU B 06LLECTBEHHO NOsIE3HOWN,
y4yebHO WUccnefoBaTeNlbCKOM, TBOPYECKOM W ApPYrMx Bupax
AEeATEeNbHOCTW, TOTOBHOCTM K pa3HOOb6pa3HOM COBMECTHOM
AEeATEeNIbHOCTM NPU  BbIMOJIHEHUM Y4eOHbIX, MNO3HaBaTesIbHbIX
3aja4y, BbIMNOJIHEHUM XUMMUYECKUX IKCMEPUMEHTOB, CO3[aHUU
YY4EOHbIX TMPOEKTOB, CTPEMJIEHUA K B3aMMOMOHUMAHUK U
B3aMMOMOMOLLUM B MNpouecce 39TOM Yy4yebHOM [AeAaATeNbHOCTH,
FOTOBHOCTU OLEHMBaATb CBOE MNOBeAEHME M MOCTYNKU CBOMUX
TOBapullEen C NO3MUMW HPaBCTBEHHbLIX W MPaBOBbIX HOPM C
YYETOM OCO3HaHUA NOCNeACTBUM MNOCTYMNKOB;

3) LLEeHHOCTU Hay4YHOrO NO3HAHUS:
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MWPOBO33pPEHYECKME MNpeacTaBfeHMss O BelecTBe U
XMMUYECKON  peakuun, COOTBETCTBYHOLLME  COBPEMEHHOMY
YPOBHIO pas3BUTUA HaAyKM U COCTaBNsAOWME OCHOBY [JiIs
MOHMMaHNA CYLLHOCTU Hay4YHOW KapTWHblI MUpa, NpeacTaBneHus
06  OCHOBHbIX  3aKOHOMEPHOCTAX  pasBUTUS  MNpPUPOAbI,
B3aMMOCBA34X YyenoBeka C NpuUpoaHou cpenoun, 0 Posin XMMun B
NO3HaHUN 3TUX 3aKOHOMEPHOCTEWN,;

no3HaBaTesibHble MOTMBbI, HanpaBfiEHHble Ha MoJlyYeHune
HOBbIX 3HaHWM MO XUMWUKW, HEObXoaumble [ O6bACHEHUS
HabnogaemMblXx MPoOLECCOB UM SIBMIEHUW, NO3HaBaTesIbHOW,
MHOOPMALMOHHOM WM YUTATENbCKOW KyNbTypbl, B TOM 4ucCne
HaBbIKOB CaMOCTOAATENIbHOM pPaboTbl C Yy4ebHbIMU TeKCTaMw,
CNpaBOYHOM  NUTepaTypor,  AOCTYMHbIMU  TEXHUYECKUMMU
cpeacTBamMn MHOOPMALMOHHbBIX TEXHOSOMNMI;

MHTEpPeC K O6Yy4YeHWIO W MO3HaHWUKO, NOOBO3HATENBHOCTD,
FOTOBHOCTb M CMOCOBGHOCTb K caMO06pa3oBaHUIO, MPOEKTHON U
nccnepoBaTenbCKOn  AeATEeNbHOCTW, K OCO3HaHHOMY BbIGOPY
HanpaBNE€HHOCTMU MU YPOBHS 06YyYeHUS B falibHENLEM,;

4) bopMUpoBaHUA KyNbTypbl 340POBbS:

OCO3HaHWe LLeHHOCTU XXU3HWN, OTBETCTBEHHOIO OTHOLLUEHUA K
CBOEMY 3[0pPOBbIO, YCTAaHOBKM Ha 340pPOBbIA 06pas >MU3HMU,
OCO3HaHWe MNoCNeAcTBUMA U HENPUATUE BPEAHbIX MNpPUBbIYEK
(ynoTpebneHus ankorons, HapKOTUKOB, KypeHus),
HEOO6XO0AMMOCTN  COOMIOAEHMS NpaBu/l  6e30MacHOCTU  Mpwu
O6paLLEHNN C XMMWYECKUMU BeELLECTBAMU B ObITy U peanibHOM
XU3HW;

5) TpyAOBOro BOCNUTaHUS:

MHTEepeCc K NpakTUYeCKOMY WM3yyeHuto npodeccun n Tpyaa
pasnIMYHOro poaa, yBaXeHue K Tpyay W pesynbTaTaMm TPyAOBOWM
AEeATEeNbHOCTM, B TOM 4YWUCNe Ha OCHOBE MNPUMEHEHMUS
NPpeAMETHbIX 3HAaHMA MO  XMMWUK, OCO3HaHHbIN  BbIGOP
WHANBUAYANIbHON TPaeKTOpUU MNPOAOHKEHMS 0b6pa3oBaHUA C
YYETOM JIMYHOCTHbIX WHTEPECOB M CMOCOOGHOCTU K XUMUM,
OOLWECTBEHHbIX MHTEPECOB W  MOTPEOHOCTEN,  YCMELHOM
npodeccnoHanbHON [EeATENbHOCTU M Pa3BUTUA HEOOXOAUMbIX
YMEHUN, TFOTOBHOCTb ajanTupoBaTbCA B Mpo¢ecCMOHanNbHOM
cpege;

6) 9KOJIOrMYECKOro BOCNUTAHUS:
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9KOJIOrMYyecKn LenecoobpasHoe OTHOLUEHME K NMpUpoae Kak
MCTOYHMKY >KM3HM Ha 3emsie, OCHOBE €€ CyLLeCTBOBaHMUS,
NMOHMMaHMe LLeHHOCTN 340POBOro 1 6e30MacHOro obpasa >XusHw,
OTBETCTBEHHOE OTHOLWIEHNE K COOCTBEHHOMY (PU3NYECKOMY U
NCUXMYECKOMY 3[0pOBbl, OCO3HaHWE LEHHOCTU CO6MAEHUSA
npaBus 6e30MacHOro noBefeHUsa Npu paboTe C BelecTBamMy, a
TaKXXe B CUTYyaLusiX, yrPOXXatoLMX 340POBbHO U XXU3HU NHO4EN;

CMNOCOGHOCTU MNPUMEHSITb  3HAHWS, MoJlydaemMble Npwu
M3YYEHUN XUMWUKW, [NA  peleHuss 3afad, CBA3aHHbIX C
OKpy)XaroLen npupogHOMN cpenon, [NA NOBbIWeHNA YPOBHSA
9KOJIOrMYEeCcKOM KyNbTypbl, OCO3HAHUA T106aNbHOr0 XxapakTepa
9KOJIOrMYECKNX MNPOGNEM M MyTEW MX pPeLleHUs MOCPeacTBOM
METOAOB  XMMMMW,  9KOJIOTMYECKOrO  MbIWJIEHUS,  YMEHUs
PYKOBOACTBOBATbCS MM B NO3HaBaTE/IbHON, KOMMYHUKATUBHON U
counanbHOW NpaKTUKe.

METAMNPEOMETHbIE PE3YJIbTATbI

B cocTaBe MeTanpegMeTHbIX pe3ynbTaToB BbIAENAOT
3HauYuMble AN (PopMUPOBAHUA MMUPOBO33PEHUs ObLleHay4YHble
MOHATUSA (3aKOH, Teopusl, MpuMHUMM, runoTesa, GakT, cUcTemMa,
MpoLecc, 3KCNEPUMEHT M Apyroe.), KOTOpble WUCMOJMb3yoTCA B
€CTECTBEHHO-HaAYYHbIX Y4YebHbIX npeaMeTax W MO3BOMAT Ha
OCHOBE  3HaHMM ©“3  3TUX npegmeToB  (GopmMupoBaTb
npencraB/ieHMe O LEeNIOCTHOWM Hay4yHOW KapTuUHe Mupa, WU
yHMBepca/ibHble  y4yebHble  fgeicTBusA  (No3HaBaTeslbHblE,
KOMMYHWKaTUBHbIE, PerynsiTuBHble), KOTOpble 0b6ecneymBaroT
dbopmmpoBaHme FOTOBHOCTM K CaMOCTOSITE/IbHOMY
NAHNUPOBAHUIO U OCYLLLECTBNEHNIO YH4EOHOW AEeATENbHOCTM!.

Mo3HaBaTesnbHble YHUBepCcasibHble yYebHble feACTBUS

BasoBble normyeckue fencTeus:

YMEHUSA UCMONb30BaTb MPUEMBI JIOTMYECKOrO MbILLIEHUSA
NpWY OCBOEHUM 3HAHWW: pacKpbiBaTb CMbIC XMMUYECKUX MOHATUN
(BblaenATb WX  XapakKTepHble MpU3HaKK, YycTaHaBNMBaATb
B3aMMOCBSI3b C APYrMMU MOHATUAMMU), UCMOJIb30BaTb MOHATUS
ANS 0ObSICHEHUA oTAeNbHbIX (AKTOB M SABNEHWUIR, BblOMpaTb
OCHOBaHMS W KpuTepum Ana Knaccudbukaumm XMMUYECKUX
BEWECTB N XMMWYECKUX peakuui, yCcTaHaBNMBaTb MNPUYNHHO-
CNEeACTBEHHbIE CBA3U MeXAY OObeKTaMuM WU3Yy4YeHus, CTPOUTb
norvyeckue paccyxgpeHus (MHOYKTUBHble, AeAYKTUBHbIE, MO

PepaktupoBatb B WPS Office



aHanoruw), oenatb BbIBOAbl U 3aKHOYEHUS;

YMEHNE TMPUMEHATb B MNpoLecCe TMO3HAHUSA MOHATUSA
(NnpeaMeTHble U MeTanpegMeTHble), CUMBOJIMYECKUE (3HAKOBbIE)
MOZENN, UCMOJNIb3yeMble B XMMUW, MPeo6pas3oBbiBaTb LUMPOKO
NMPUMEHsIEMble B XUMWU  MOAENbHble nNpeacTaBfieHns —
XMMWYECKUA 3HAK (CMMBOJ 3/1IeMeHTa), XuMudeckas dhopmyna u
ypaBHEHNE XUMMUYECKOW peakumm — TpUu pPEeLleHUn Yy4ebHo-
no3HaBaTeNlbHbIX 3afay, C Y4YETOM 3TUX  MOAENbHbIX
NpeAcCTaBNEHUIN BbISIBASATb M XapaKTepu3oBaTb CYLLECTBEHHbIE
NPU3HAKN M3y4yaeMbliX OOBEKTOB — XUMWUYECKUX BELLECTB MU
XMMUYECKUX peakuui, BbISIBNSATb 060WMe 3aKOHOMEPHOCTH,
NPUYNHHO-CNIEACTBEHHbIE CBSI3N N NPOTUBOPEYUS] B M3y4YaeMblX
npoueccax 1 ABeHUsIX.

basoBble uccnepgoBaTenbCcKkue AENCTBUSA:

YMEHNe MCNOoNb30BaTb NOCTAB/IEHHbIE BOMNPOCHI B Ka4ecTBe
MHCTPYMEHTa MNO3HaHWS, a TakKXe B Ka4yecTBe OCHOBbI Afs
dopMupoBaHMss  rMNOTesbl MO NPOBEPKe MPaBUJIbHOCTU
BbICKa3bIBaeMbIX CY)XOAEHWUN;

NpuobpeTeHMe onbiTa MO MJAHUPOBAHUID, OPraHM3auun U
NPOBEAEHNIO YYEHNYECKUX SKCMEPUMEHTOB, YMeHMe HabnwopaTb
3a X0OOM Tnpouecca, CaMOCTOSAATENIbHO MPOrHO3MPOBaTb €ro
pesynbTaT, ¢dopmynmpoBaTtb 0606WEeHNss M BbIBOAbl MO
pesynbTaTaM NMPOBEAEHHOrO OMbiTa, UCCNeAOoBaHUA, COCTaBNATb
OTYET O npopenaHHon paborTe.

Pa6oTa ¢ MHdpopmMauueir:

YMEHNe BblOMpaTb, aHanM3npoBaTb U WMHTEPNPETMPOBATHb
MHDOPMALMIO pPasnMyHbiXx BUAOB U (HOpM npeacTaB/ieHUs,
MnoJslydaemMyro U3 pasHblX WCTOYHUKOB (Hay4yHO-NMonynspHas
nMTepaTypa XMMMUYECKOro COAepXXaHusl, CrpaBoO4YHble nocobus,
pecypcbl MHTepHeTa), KpUTUYECKM OLIEEHMBATb MPOTMBOPEUNBYHO
N HeLO0CTOBEPHYO MHDOPMaLNIO;

YMEHNE MNPUMEHSATb pa3/inyHble METOAbl WM 3anpocbl Npu
noucke uM otbope MHMOPMALMM M COOTBETCTBYHOLMX AAHHbIX,
HEOOXOANMBIX AN BbIMOJIHEHUS YYEOHbIX M MO3HaBaTesbHbIX
3ajja4y onpenenéHHoro Tuna, NpUobpeTeHme onbiTa B 06nacTu
MCrnoNb3oBaHUA MHDOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHOIOTNIN, OBJlafieHNne KySbTYpPOM aKTMBHOIO MCMOJIb30BaHMS
pPasfiMYHbIX MOWUCKOBbBIX CUCTEM, CaMOCTOATENbHO BblOUpaTb
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onTuManbHyto  ¢opMy  npepcTtaBneHus  MHbopMauum U
WNNIOCTPUPOBATh peLLaeMble 3afayn HECTOXHbIMU CXeMaMu,
Avarpammamu, gpyrumum popmamm rpad@ukn n X KOMOGUHaumamu;

YMEHME WCMofib30BaTb W aHanuMsupoBaTb B npouecce
y4yebHOM N MUccnepoBaTeNibCKON AeATeNbHOCTU MHGOpPMaUnu o
BNIMSAAHUWN NPOMbILLIEHHOCTW, CENbCKOro X035IMCTBa U TpaHcnopTa
Ha COCTOSIHME OKpYXXatoLLen NpupoaHon cpefbl.

KOMMyHUKaTUBHbIE YHUBEpCcasibHble y4ebHble AeNCTBUS:

yMeHus 3agaBaTb Bonpocbl (B xoge Auanora u (unwm)
AMCKYyCCUM) MO CyLLecTBY ob6Ccy)kaaemMoin TeMbl, hopmMynnpoBaTb
CBOW NMpeanioXXeHnUsi OTHOCUTENbHO BbINOSIHEHUA NPEenJsIOXXEHHOM
3ajauu;

yMEHMUA npeacTaBnATb NONyYeHHble pesynbTaThbl
no3HaBaTeNlbHON [EeATEeNbHOCTU B  YCTHbIX M MUCbMEHHbIX
TeKcTax; JAenatb nNpe3eHTaumio pesynbTaTOB  BbIMNOSIHEHMS
XMMWNYECKOTIO 9KCnepuMeHTa (nabopaTopHoro onbITa,
nabopaTopHON paboTbl NO MCCNegoBaHUIO CBOWCTB BELLECTB,
y4e6HOro NPoeKTa);

YMEHUS Yy4yebHOro COTpygHMYEeCcTBa CO CBEPCTHMKAMWU B
COBMECTHOM no3HaBaTeSIbHOM n ncecreaoBaTebCKON
AEATENbHOCTM NMpU peLLeHn BO3HMKaKOLWMX NpobieM Ha OCHOBE
y4yé€Ta 06LLMX UHTEPECOB M COrlacoBaHUs No3uumi (06CyXXaeHUs,
OOMEH  MHEHUSIMW, «MOS3rOBble  LUTYPMbi», KOOPAWHALMS
COBMECTHbIX OeWUCTBWUK, ornpeaenieHne KpUTepueB MO OLeHKe
KayecTBa BbINOSIHEHHOW paboThbl U Apyrue).

PerynsiTuBHble yHUBepcasbHble y4ebHble feNCTBUA:

YMEHMEe CaMOCTOATENIbHO OonpeaenaTb Lenun AeATeNbHOCTH,
nnaHMpoBaTb, OCYWeECTBNATb, KOHTpoOAMpoBaTb U Npwu
Heo6X0ANMOCTH KOpPpEeKTMpoBaTb  CBOK  OEATENIbHOCTb,
Bbl6bMpaTb Hambonee adheKTUBHbIE CNOCOObI pPeLLEHUs YYEOHbIX
M Mo3HaBaTeNbHbIX 3ajad, CaMOCTOATESIbHO COCTaBNATb WM
KOPPEKTMPOBaTb MNPEAJSIOXKEHHbIN anroputM AEeNCTBU  MNpwU
BbIMNOSIHEHUM 3afaHUN C YYETOM MOMYYEHUA HOBbIX 3HAHUN 06
M3yyaemblx OObEKTax — BeLlecTBax M peakuusix, OLeHMBaTb
COOTBETCTBME MOJNIYYEHHOro pes3ynbTaTa 3asiB/IEHHOW Uenu,
YMEHMEe  UCNoMb30oBaTb W aHaNM3MpoBaTb  KOHTEKCTHI,
npegnaraemblie B yCOBUM 3aJaHUN.

NMPEOMETHDbIE PE3YJIbTATbI
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B cocTtaBe npeaAMETHbIX pesynbTaTOB MO OCBOEHWIO
065a3aTesIbHOro COAEepXaHus,,  YCTAHOBMEHHOrO  JaHHOWM
dbenepanbHoOn paboyen nNporpaMMoNn, BbIAENAT. OCBOEHHbIE
06yYaloLLMMNCH HayYHble 3HAHUS, YMEHUS N COCObbl AENCTBUN,
cneumdunyeckme pns npeamMeTHoM obnactm «XuMusi», BUAbI
AEATENIbHOCTM MO MONIYYEHUIO  HOBOrFO  3HaHWA,  ero
WHTepnpeTaLmm, Npeobpa3oBaHMIO U NMPUMEHEHUIO B Pa3/INYHbIX
YY4EO6HbIX M HOBbIX CUTYyaUusX.

K KoHUy 06y4yeHus B 8 Knacce npeaMeTHble pesynbTaTbl Ha
6a30BOM ypOBHE [OJ/HKHbl OTpaxaTb CHOPMUPOBAHHOCTb Y
06y4atoLLNXCH YMEHNNA:

e packpbiBaTb CMbICAT OCHOBHbIX XWMWYECKUX MOHATUNA:
aToM, MOJIEKYNla, XUMWYECKUA 3SNIEMEHT, MpOCTOoe
BELLEeCTBO, C/IOXXHOe BeLecTBO, CMecb (ogHopogHasi u
HeoZHOpOAHas), Ba/leHTHOCTb, OTHOCUTE/IbHAs aTOMHas U
MOJIEKYNIApHaAA Macca, KOJIMYECTBO BeLLECTBa, MOJb,
MONsipHas  Macca, MaccoBasi  [ONs  XMMWYECKOro
a/leMeHTa B COEAMHEHMW, MONAPHbIN 06BLEM, OKcupg,
KUCNOoTa, OCHOBAaHMWE, COJib, 3NEKTPOOTPULATENIbHOCTD,
CTeneHb OKWUCNEHUS, XMMUnYyeckas peakuus,
Knaccudukaumsa peakuun: peakLumm coegMHEHUs, peakLnm
pasnoXXeHus, peakuuMn 3aMelleHus, peakuum o6MeHa,
9K30- M 3HAOTEPMUYECKME peakumn, Tennoson apdekT
peakuuu, QAP0 aTtoMa, I3NEeKTPOHHbIA CJ/IOK  aToMa,
aTOMHasi opbuTanb, paguMyc aToOMa, XMMMUYecKas CBA3b,
nonspHasa M HenonsipHas KoBasieHTHasi CBA3b, WOHHas
CBAI3b, WOH, KaTMOH, aHWOH, pacTBOp, MaccoBasa AONS
BelecTBa (MpoOLEeHTHasa KOHUEHTpaLNs) B pacTBopE,;

e WNNIOCTPMPOBATb B3aMMOCBA3b OCHOBHbIX XMMWYECKUX
MOHATUN W NPUMEHATb 9TU MOHATMA MNpPU  OMUCAHUK
BeLLEeCTB U X NpeBpaLLeHunn;

e UCMNOMb30BaTb XMMUYECKYIO CUMBOJIMKY A4S COCTaBNEHMS
dbopMyn BELLECTB U ypaBHEHU XMMUYECKUX peakL i,

o oOMnpefensaTb BaNeHTHOCTb aTOMOB  3/IEMEHTOB B
OGUHAPHbIX COEANHEHUSIX, CTENEHb OKWUC/IEHUSI 3JIEMEHTOB
B OMHAPHbIX COeAUHEHUNAX, MPUHALNEXHOCTb BELLECTB K
onpenenéHHoOMy Knaccy coeguMHeHun no gopmynam, Bug
XMMU4Yecko cBA3M  (KOBaneHTHassh U WOHHasA) B
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HeopraHM4YeCcKnx CoeANHEHUSX;
packpbiBaTb CMbicn [lepuognyeckoro 3akoHa . W.
MeHpaeneeBa: AEeMOHCTpMpOBaTb NOHUMaHne
nepnuoanyeckon 3aBUCUMOCTUM CBOWCTB XUMMUYECKUX
3N1EMEHTOB OT UX MOJIOXEHUs B [lepnoanyeckon cucteme,
3aKOHOB COXPaHEeHMS MaccCbl BELLECTB, MOCTOAHCTBA
cocTaBa, aTOMHO -MOJIEKY/IIPHONO Y4YeHUs, 3aKoHa
ABoragpo;

onucbiBaTb W XapakKTepusoBaTb Tabnu4yHyto ¢Gopmy
[Neppognyeckon CUCTEMblI XUMUYECKUX  3/1IEMEHTOB:
pasnuuyaTtb NOHATUS «rnaBHas noarpynna (A-rpynna)» wu
«noboyHas nogrpynna (b-rpynna)», manble u 605blune
nepuopbl, COOTHOCUTb 0603HAYEHUS, KOTOPblE UMEIOTCH B
Tabnuue  «[lepnogmyeckas  cUCTEMA  XMMMUYECKUX
anemeHtoB . W. MeHpeneeBa» C  4YUCNOBbIMU
XapaKTepUCTUKaMM  CTPOEHUSI aTOMOB  XMMWYECKUX
aneMeHToB (cocTaB U 3apsAg sapa, oblee 4Yucno
9NEeKTPOHOB W pacrnpeneneHme ux Mo 3/EeKTPOHHbIM
cnosam);

KnaccuguumpoBaTb XUMUYeckune 9/1EMEHTHI,
HeopraHuMyeckue BeLLEeCTBa, XMMU4Yeckue peakumm (Mo
Yncny n COCTaBY YYacCTBYHLUMX B peakuuu BewecTs, No
TennoBomy apdekTy);

XapakTepusoBaTb (onucbiBaTb) o06WME XUMUYECKUE
CBOMCTBA BeLWECTB Pa3/IMYHbIX KNaccoB, NoAaTBep)kaas
onucaHve npuMepamMum  MOJNIEKYNSAPHbIX  YpaBHEHUM
COOTBETCTBYHLMX XMMUYECKUX peaKLni;
NPOrHO3MpoBaTb CBOWCTBA BELLECTB B 3aBUCUMOCTU OT
MX Ka4yeCTBEHHOro cocTaBa, BO3MOXHOCTWU MpPOTeKaHus
XUMUYECKUX NPEBPALLEHUIN B Pa3/INYHbIX YCIOBUSX;
BbIYMUCAATb OTHOCUTENBbHYHO MOJIEKYISIPHYIO U MONSIPHYHO
MacCbl  BeLeCTB, MacCOBYHO AOJIK0  XMMMUYECKOro
anemMeHTa no ¢opmyne coeaAuHEHUs, MACCOBYHO [0SO
BellecTBa B pacTBope, MpPoOBOAUTb pacyé€Trbl o
YPaBHEHUIO XMMUYECKOMN peakLunu;

NPMMEHATb  OCHOBHble  onepauuyM  MbICNUTENIbHOM
AEeATEeNbHOCTM — aHainM3 U CUHTE3, CpaBHEHMUE,
06006LLeHME, cuctemMaTmsauuto, Knaccudukaumio,
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BbISIBJIEHNE TMPUYMHHO- CNEACTBEHHbIX CBA3EW — pJIs
M3YYEeHUs] CBOWCTB BELLECTB W XUMWUYECKUX peakuni,
€CTEeCTBEHHO-Hay4YHble MeTOAbl MO3HaHUA — HAbNKAEeHNE,
N3MepeHne, MoaennpoBaHme, aKCnepuMeHT (peanbHbIt U
MbICNIEHHbIN);

cnefgoBatb  MNpaBufaM  MNOMb30BaHUA  XMMMUYECKOM
nocygon wn nabopaToOpHbIM 060pyAOBaHMEM, a TakXe
npaBunam obpalieHns ¢ BewecTBaMn B COOTBETCTBUM C
NHCTPYKLUMAMM MO  BbIMOMHEHUIO  NabopaTOPHbIX
XUMUYECKUX OMbITOB MO MOMYYEHUO WU COBUPAHUIO
rasoobpasHbix BewecTB (BoAopoAa W KUcropoaa),
NPUroTOBNEHNIO PacTBOPOB C ornpefeniéHHOM MacCoBOW
Aonen pacTBOPEHHOro BellecTBa, MJaHUpoBaTb U
NpoBOANUTb XMMU4eckne 9KCNEPUMEHTDI no
pacnosHaBaHMIO pacTBOPOB LLEeI0Y4eM U KUCNOT C
NOMOLWbIO  MHAMKATOpoB  (nakMyc, deHondTaneunH,
MEeTWUSIOpaHX 1 Apyrue).

K KOHUy 0by4yeHus B 9 Knacce npegMeTHble pe3yfbTaTbl Ha
6a30BOM YpPOBHEe [O/MKHbl OTpaxaTb CHOPMUPOBAHHOCTL Y
06yYaroLLMXCH YMEHUMN:

pacKpbiBaTb CMbIC/T OCHOBHbIX XWMMWYECKUX MOHATUMN:
XUMUYECKUIA 3JIEMEHT, aToOM, MOJIEKY/A, MOH, KaTMWOH,
aHWOH, TMpPOCTOe BELLECTBO, CJIOXXHOE  BELLECTBO,
Ba/IEHTHOCTD, 9/1EKTPOOTPMLIATESNIbHOCTD, CTeneHb
OKWUCNEHUS, XMMMUYECKas peakuus, XMMudeckas CBA3b,
TennoBon ad@ekT peakuuu, Mosb, MONSAPHbIA OOBHEM,
pacTBop, 9JIEKTPONNTDI, HEe3aNeKTPONTDI,
9NIeKTPONMTUYECKasA Auccounaums, peaxkumm WOHHOIo
OoO6MeHa, KaTanusaTop, XMMMUYECKOe  paBHOBECWUE,
obpaTuMble U HeobpaTUMble peaKkLuUn, OKUCIUTENbHO-
BOCCTaAHOBUTESIbHbIE peakuuu, OKUCNNTEND,
BOCCTAHOBUTENb,  OKUCNEHME U  BOCCTAHOBJ/IEHME,
annoTtponusi,  amM@OTEPHOCTb,  XMMHU4YecKass  CBfi3b
(koBaneHTHas, NOHHaA, MeTannuyeckas),
KpUCTannuyeckas peléTka, Koppo3us MeTansoB, CriaBbl,
CKOPOCTb XMMWYECKOWN peakuuu, NpeaenbHo gonyctumas
KoHueHTpauma MNAK BelwecTBa;

WNNOCTPUPOBaTb B3aUMOCBSI3b OCHOBHbIX XUMWYECKMUX
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NOHATUMA W MNPUMEHATb 3TU MNOHATUA MNpPU  OMNUCaHUU
BeLLecTB U UX NpeBpaLLeHni,

MCNOJIb30BaTb XMMUYECKYO CUMBOJIUKY AJ1A COCTaBNEeHNSA
dhopMyn BELLECTB U YpaBHEHUN XUMUYECKUX peaKLni;
onpefenATb BaJIeHTHOCTb U CTeneHb  OKMUCNEeHUsA
XUMUYECKUX ISNIEMEHTOB B COEAWHEHUAX pPas/InyHOro
cocTaBa, NpUHaA/IeXXHOCTb BeLleCcTB K ornpenenéHHomy
Knaccy coeauHeHun no dopmynam, BUL XMUMUYECKOM
cBA3M (KOBaneHTHasi, WOHHasA, MeTannuyeckasl) B
HeopraHM4yecknx coeAuHeHWAX, 3apsaj MOHa 1o
XMMUYecKon ¢opmyne, xapakTep cpeabl B BOAHbIX
pacTBopax HeopraHM4yeckKmnx coeguHeHUN, T™n
KpUCTanIM4eCKomn peLleTKN KOHKPETHOro BeLeCcTBa;
packpbiBaTb CcMbicn [lepnogunyeckoro 3akoHa [. W.
MeHfaeneeBa W [EMOHCTpUpOBaTb €ero MOHMMaHMUeE:
onucbiBaTb W XapakKTepusoBaTb Tabnn4yHyto ¢Gopmy
[Mepnognyeckon CUCTEMblI XUMUYECKUX  31IEMEHTOB:
pasnuuyaTtb NOHATUS «rnaBHas noarpynna (A-rpynna)» wu
«noboyHas nogrpynna (b-rpynna)», manble u 605blune
nepuoapbl, COOTHOCUTb 0603HAYEHMS, KOTOPbIE UMEIOTCH B
nepnoamyeckon Tabnuue, c YMCNOBbIMMU
XapakTepuctukamm  CTPOeHMA aTOMOB  XMMUYECKUX
anemMeHToB (cocTaB W 3apsa  agpa, obuee 4UCO
9/IeKTPOHOB W pacrpegeneHve ux Mo 3JIeKTPOHHbIM
CNnosiM),  OODBACHATb  06lWMe  3aKOHOMEPHOCTU B
M3MEeHEeHUN CBOWUCTB 3JIEMEHTOB W UX COeAUHEHUN B
npegenax MalnbiXx NepuogoB W T[JlaBHbIX MNOArpynmn c
YYETOM CTPOEHUA UX aTOMOB;

KnaccunduumpoBaTtb XMMUyeckmne 9J1EMEHTDI,
HeopraHMyeckue BeLLeCTBa, XMMU4Yeckue peakumm (Mno
YMCNy U COCTaBYy y4yacTBYIOLWMX B peakuuUn BeLecTs, Mo
TennoBoMy apdekTy, N0 WU3MEHEHUIOD  CTeneHen
OKUCIEHUSA XUMUYECKUX INIEMEHTOB);

XapaKTepuaoBaTb (OnNucbiBaTb) 06LINE U cneunduyeckune
XUMUYECKME CBOMCTBA MPOCTbIX M CJIOXHbIX BeLLECTB,
noATBepXAaa ornucaHue npumMepamMn MONEKYNSAPHbIX WU
MOHHbIX YpPaBHEHUA COOTBETCTBYIOLWMUX XUMUYECKUX
peakuuu,
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COCTaBNATb ypaBHEHMUS 9NEKTPOSINTUYECKON
auccoumaumm  KUCNOT, LWEeNno4Yerm U conen, nosHble u
COKpalWEHHble YpaBHEHUS peakunil MOHHOro OOMEHa,
ypaBHEHUs peakuuin, NoaTBEPXAAloLWMX CyLLeCcTBOBaHME
reHeTUYeCKOM CBA3U MeXAy BellecTBaMu pasiMyHbIX
KJ1aCCoB;

pacKpbiBaTb CYLHOCTb OKUCIINTESNIbHO-
BOCCTAHOBUTESIbHbIX peakuum nocpeacTBOM
COCTaB/IeHNA 3NEKTPOHHOro 6anaHca aTux peakuum;
NPOrHO3MpoBaTb CBOWCTBA BELLECTB B 3aBUCUMOCTU OT
MX CTPOEHUS, BO3MOXHOCTU TMPOTEKAHUS XUMUYECKUX
npeBpaLeHnin B pasfindHbIX YCIOBUAX;

BbIYMCNIATb OTHOCUTENbHYHO MOJIEKYISIPHYIO U MONSIPHYHO
MacCbl  BeLWeCcTB, MaCCOBYHO [[O/IK0  XMMUYECKOro
anemMeHTa no @opmyne COefUMHEHUS, MaCCOBYHO OO0
BellecTBa B pacTBope, [MPOBOAUTb pacyé€Trbl Mo
YpaBHEHUIO XMMUYECKOWN peaKkumu;

cobnrogaTb NpaBMna NoNb30BaHUA XMMUYECKON NOCY[0Mn
M nabopaTopHbIM 060pPyAOBaHMEM, a TaKXe npaBuna
obpalleHnss C BelecTBaMuM B  COOTBETCTBMM C
MHCTPYKLUUAMU no BbIMOJSIHEHUIO nabopaTopHbIX
XUMUYECKUX OMbITOB MO MOJYYEHUIO WU COBMpaHUIO
ra3oo6pasHblIx BellecTB (aMMMUaKa 1 yrineknucnoro rasa);
NnpoOBOAUTb peakuun, NOATBEPXAAIOLIME KaYeCTBEHHbIN
COCTaB pasfinyHbIX BELWECTB. pacno3HaBaTb OMbITHbIM
nyTéM xnopug-, 6poMmng-, noauna-, KapooHar-, docdar-,
cunukart-, cynbdaTt-, r’MAPOKCUL-MOHbI, KATUOHbI aMMOHMUSA
M WNOHbl WN3YYEHHbIX MeTaNNoB, NPUCYTCTBYHOLWMNE B
BOAHbIX pacTBOpax HEOpraHM4YeCKMX BELLECTB;

NMPMMEHATb  OCHOBHblE  OfepauunM  MbICNUTENIbHOM
NeATeNbHOCTM — aHalIu3 W CWUHTEe3, CpaBHEHWue,
0606LleHne, cucTtemaTmsauuio, BbIIBIEHUE MPUYNHHO-
CNeACTBEHHbIX CBAA3EN — AJ11 U3Yy4EHNSA CBONCTB BELLECTB
N XMMUYECKUX peaKkLMin, eCTeCTBEHHO-Hay4Hble MeToApbl
NO3HaHMA — HabnwaeHue, U3MEpeHne, MOAeNMPOBaHME,
3KCMNePUMEHT (peanbHbiii U MbICNEHHbIN).
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TEMATWU4YECKOE NJ1IAHUPOBAHWE

8 KJIACC
Konu4yectBo 4yacoB OnNeKTPOHHbIE
o | HanmeHoBaHue
N® a3fesioB U TEM K n (undposbie)
n/n ﬁ nemos ¥ Bcero O;ITpOﬂbeIe p6aKTW-IeCKVIe 06pasoBaTeNbHble
porp pa6oTbl pa6oTbl pecypchl
Paspen 1. [NepBOHayvanbHblie XMMUYECKUE NOHATUA
XnmMus — BaxkHast
11 0611aCTb €CTECTBO3HAHUS 5 2 Bubnuoteka LIOK
' N MpakTU4ecKom https://m.edsoo.ru/7f41837c
NeATeNbHOCTU YenioBeka
19 BelwiecTBa n xumMmnyeckume 15 1 Bubnuoteka LJOK
) peakumm https://m.edsoo.ru/7f41837c
NToro no pasgeny 20

Paspgen 2. BaxxHeWlumne npeacraBuTenu Heopra

HU4YeCKux BeLlecTB

Bosayx. Kucnopog,.

BubnunoTteka LJOK

21 [MoHATHE 06 okcupax 6 https://m.edsoo.ru/7f41837c
99 Bopopoga.lfoHsaTtme o 3 1 Bubnunoteka LJOK
' KUCioTax u cosiax https://m.edso0.ru/7f41837c
03 Bopa. PacTBopbl. 5 1 1 bubnuoteka LIOK
) [MoHATHE 06 OCHOBaHUAX https://m.edsoo.ru/7f41837c
OCHOBHbI€e KNnaccbl
24 HeopraHM4yecKkunx 11 1 1 Bubnuotexa LIOK
' P 3 https://m.edsoo.ru/7f41837c
CoeINHEHUN
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WToro no paspeny 30
Paspgen 3. lNepuoanyeckuin 3akoH 1 lNepunoanyeckas cucteMa XumMmyeckux anemeHToB [1. N. MeHaeneeBa.
CTpoeHune aToMOB. XuMuyeckas cBi3b. OKUCNUTENIbHO-BOCCTAHOBUTEJIbHbIE peaKLum
Mepnoanyeckunin 3aKOH U
[Mepnognyeckasi cncrtema
PYoA Bubnnorteka LJOK
3.1 XUMUYECKNX 3/IEMEHTOB 7
https://m.edsoo.ru/7f41837¢c
0. N. MeHpgene eBa.
CTpoeHune atoma
XnMmunyeckasi cBsi3b.
39 OKncnuTenbHo- 8 1 bubnuoteka LIOK
' BOCCTaHOBUTESIbHbIE https://m.edsoo.ru/7f41837¢c
peakumu
NToro no pasgen 15 Bubnmotexa LIOK
pasaeny https://m.edsoo.ru/7f41837c
PesepBHOe Bpemsi 3 Bubnuoreka LIOK
P P https://m.edsoo0.ru/7f41837¢c
OBLLEE KOJTUHECTBO YACOB 68 4 5
MO NPOrPAMME
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9 KJTIACC

N2
n/n

HaumMeHoBaHue
pasfnenoB U TeM
nporpammbl

KonuyectBO YacoB

Bcero

KOHTpOfbHbIe
paboTbl

lMpakTuyeckue
paboTbl

OneKTPOHHbIE
(undposble)
o6pasoBaTesibHble
pecypchbl

Paspen 1. BellecTBO U XMMUYeCKUe peakLuu

[MoBTOpeHue n
yrny6neHve saHaHui

Bubnuoteka LIOK

1.1 5 1
OCHOBHbIX pa3fenoB https://m.edsoo.ru/7f41a636
Kypca 8 knacca
OcHOBHble
1.2 3aKOHOMEPHOCTU 4 bubnuorteka LIOK
' P . hitps://m.edso0.ru/7f41a636
XUMUYECKNX peakuum
AnekTponuTnyeckas
13 auncecoumnayms. 8 1 1 Bubnuoteka LIOK
' XUMunyeckune peakumm B https://m.edsoo.ru/7f41a636
pacTBopax
WToro no pasgeny 17

Paspen 2. HeMmeTtannbl n UX coeAUHEHUs

O6uan xapaKTepucTmKa

Bubnuoteka LIOK

2.1 XUMUNYECKUNX SJIEMEHTOB 4 1 hitps://m.edsoo.ru/7f41a636
VIIA-rpynnebl. [anoreHsl
O6Lan xapakTepucTuka
u.|, P P Bubnunoteka LIOK
2.2 XUMUNYECKUX 9/1EMEHTOB 6

VIA-rpynnbl. Cepa n eé

https://m.edsoo.ru/7f41a636
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coeiNHeHUs
O6uwan xapakTepucTuka
23 XUMUNYECKNX 3/IEMEHTOB . . Bubnmnoteka LLOK
' VA-rpynnbl. A30T, https://m.edsoo.ru/7f41a636
docdop 1 ux coeguHeHus
O6uwan xapakTepucTuka
XUMWNYECKNX 3/IEMEHTOB
Buénuoteka LIOK
2.4 IVA prﬂvl'lbl. yrnepoa v 8 ! 2 https://m.edsoo0.ru/7f41a636
KPEMHUM U NX
CoeINHEHUS
UTtoro no pasgeny 25
Paspen 3. MeTansnbl U ux coeguHEHUs
31 O6Lme cBOMNCTBA 4 bubnnoteka LJOK
’ MeTanoB https://m.edsoo.ru/7f41a636
39 Ba)xHenLumne Metannbl u 16 1 5 Bubnunoteka LJOK
' X coeiMHeHns https://m.edso0.ru/7f41a636
UToro no pasgeny 20
Paspgen 4. XuMusa 1 okpyxxarowias cpega
41 BewectBa n maTtepuarnbl 3 Bubnunoteka LJOK
’ B XXU3HU YesioBeKa https://m.edsoo.ru/7f41a636
UTtoro no pasgeny 3
PesepBHOe Bpems 3 Bubnunotexa LIOK
P P https://m.edsoo0.ru/7f41a636
OBLUEE KOJTMHECTBO YACOB 68 4 7
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NOoyPOYHOE NMNJTIAHUPOBAHUE

8 KJIACC
Ne KonuuyectBo YyacoB [laTa ONEeKTPOHHbIe
n/ | Temaypoka Bcer | KoHTponbHbl | [lpakTuyecku | U3Yy4YeHu uMppoBbie
P P obpasoBaTesibHble
n o e paboTbl e paboThbl A

pecypcbl

Mpeamet xumun. Ponb
XUMUWN B XXU3HU
yenoseka. Tenau
BelllecTBa

Bubnuoteka LJOK
https://m.edsoo.ru/ff0d210
C

[MoHATMe 0 MeToaax
NO3HAHUS B XUMUHN

BubnunoTteka LJOK
https://m.edsoo.ru/ff0d227
e

MpakTuyeckas paboTa N2
1 «[MpaBuna paboTbl B
nabopaTopum u NPUEMBbI
o6pallleHns ¢
nabopaTopHbIM
060pyA0BaHNEMY

BubnunoTteka LJOK
https://m.edsoo.ru/ff0d23d
c

YucTble BellecTBa U
cMecu. Cnocobbl
pasfgeneHusi cmecen

Bubnuoteka LJOK
https://m.edsoo.ru/ff0d26¢
a

MNpakTuyeckasn pabota N2
2 «PazpeneHne cmecen
(Ha npuMepe 04nCTKM
NMOBApPeHHOMN CoNn)»

BubnunoTteka LJOK
https://m.edsoo.ru/ff0d28c
8
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Bubnuoteka LJOK

6 ATOMbI U MONEKY b https://m.edsoo.ru/ff0d2a6
c

XMunyeckune anemMeHTbI. Bubnuoteka LJOK

7 3Haku (cumBonbl) https://m.edsoo.ru/ff0d2be
XUMWNYECKUX 3/IEMEHTOB 8
[MpocTble N CNOXHble bubnuoteka LIOK

8 P https://m.edsoo.ru/ff0d2a6
BellecTBa .
ATOMHO-MOEeKyNsipHoe Bubnuoteka LIOK

9 ynap https://m.edsoo.ru/ff0d2d5
yyYyeHune 0
3aKOH MoCTosIHCTBA
COoCTaBa BeLlecCTB. Bubnuoteka LJOK

10 Xumunyeckas popmyna. https://m.edsoo.ru/ff0d2ea
BaneHTHOCTb aTOMOB e
XUMWNYECKNX 3/IEMEHTOB
OTHOCKTEeNbHasA aTOMHas bubnuoteka LJOK

11 Macca. OTHocuTenbHas https://m.edsoo.ru/ff0d323
MOJIeKy/ISipHasa mMacca c
MaccoBas gons Bubnuoteka LJOK

12 XUMUYECKOr0 3/1IEMEHTA https://m.edsoo.ru/ff0d350
B COegUHEeHNU c
KonnyecTBO BellecTBa bubnuoteka LIOK

13 ' https://m.edsoo.ru/ff0d523
Monb. MonspHasa macca 0

14 dusnyeckune u Bubnunoteka LLJOK
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XUMUYECKNe ABNEHUS.
Xumunyeckasa peakuums

https://m.edsoo.ru/ff0d37fa

Mpu3HaKu 1 ycnosus

Bubnuoteka LJOK

15 npoTeKaHUA XMMUYECKUX https://m.edsoo.ru/ff0d3a1l
peakumi 6
3aKOH coxpaHeHus Buénuoteka LLOK
16 MaccCbl BELLLECTB. https://m.edsoo.ru/ff0d3b8
XMMUyeckme ypaBHeHUS 8
Bbiuncnenus
KOsin4yecTBa, Macchbil Buébnunoteka LIOK
17 BelecTBa no https://m.edsoo.ru/ff0d570
ypaBHEHUSAM 8
XMMUYECKNX peakLni
Knaccudukayus
XUMUNYECKUNX peaKLnui
18 (coe I/IHeHVIFlp H buénuoteka LIOK
A ! https://m.edsoo.ru/ff0d3f34
pasfnoxXxeHus,
3aMeLleHmnsl, 06MeHa)
M. B. JTomoHoCcOB —
YYEHbIN-aHUMKNONEeAnCT Bubnuoteka LIOK
19 ' https://m.edsoo.ru/ff0d40c
0606LEeHNE U 4
cucTemMaTtusaumsa 3HaHUN -
KoHTponbHas pabota N21 Bubnuoteka LIOK
20 no teme «BellecTBa n 1 https://m.edsoo.ru/ff0d429
XUMUYECKUe peakLmnm» 0
21 Bosgyx — cMecb rasos. Bubnunoteka LLJOK

CocTaB Bo3fgyxa.

https://m.edsoo.ru/ff0d448
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Kucnopog — anemMeHT u
npocTtoe BewecTBo. O30H

(o]

dusnyeckune n
XUMUYECKNe CBOUCTBA

Bubnuoteka LJOK

22 Kucnopogaa (peakumm https://m.edsoo.ru/ff0d461
OKMWCIeHWUs,, FOpeHue). 4
MNMoHATHe 06 okcupax
Cnocobbl nony4yeHus
Kucnopopga B Bubnuoteka LJOK
23 nabopartopum u https://m.edsoo.ru/ff0d497
MPOMbILWNIEHHOCTN. a
lMpuMeHeHMe kKnucnopoaa
Tennoson addekT
XMMUYECKOWN peakumu,
NOHATHE O Bubnuoteka LJOK
24 TEPMOXUMNYECKOM https://m.edsoo.ru/ff0d479
ypaBHEHUN, IK30- U 0
9HA0TEPMUYECKUX
peakuusax
Tonnueo (HedpTb, yronb u
MeTaH). 3arpsisHeHue bubnuoreka LIOK
25 https://m.edsoo.ru/ff0d4c4
BO34yxa, cnocobbl ero a
npeAoTBpaLLeHNs
MpakTuyeckas paboTta N2
3 no Teme «lMonyyeHume u bubnuoteka LIOK
26 1 https://m.edsoo.ru/ff0d4ae

cobvpaHue Kucnopoaa,
M3y4yeHne ero CBOMCTB»

2
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Bopopoa — aneMeHT 1

Bubnuoteka LJOK

27 NPOCTOE BeLLeCTBO. https://m.edsoo.ru/ff0d4dd
HaxoxaeHue B npupoje 0
dunsunyeckue n
XMMUYeCcKune CBOMCTBA Bubnuoteka LIOK

28 https://m.edsoo.ru/ff0d4dd
Bogopoaa. NpumeHeHne 0
BoJopoa N

Bubnuoteka LJOK

MoHATMeE 0 KNucnoTax u

29 https://m.edsoo.ru/ff0d50d
consx 9
Cnoco6bl NonyyeHus bubnuoteka LLOK

30 BoAopoza B https://m.edsoo.ru/ff0d4dd
naéopatopum 0
MpakTuyeckas paboTta N2

31 4 no Teme «lMonyyeHue u 1 buénuoteka LIOK
cobupaHue BoaOpPOAa, https://m.edsoo.ru/ff0d4f42
N3yyeHune ero CBOMCTB»
MonsipHbIn 06BbEM ra3os. Bubnunoreka LIOK

32 https://m.edsoo.ru/ff0d542
3akoH ABoragpo o
BbluncneHns 06bEMa,
KOSnyecTBa BewecTBa Buébnunoteka LLIOK

33 rasa rno ero u3BeCTHoOMy https://m.edsoo.ru/ff0d55a
KOJSINYeCTBY BeLLecTBa 0
NN 06BEMY

34 Bbluncnenms o6bémoB Bubnuoteka LJOK

ra3oB Mo ypaBHEHUIO

https://m.edsoo.ru/ff0d570
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peakunn Ha OCHoBe
3aKoHa 06bEMHbIX
OTHOLUEHUH rasos

|co

dusnyeckune n

Bubnuoteka LJOK

35 XUMWNYECKne CBOMCTBA https://m.edsoo.ru/ff0d587
BOAblI a
CocTaB OCHOBaHMN. Bubnuoteka LJOK
36 MoHaTne 06 https://m.edsoo.ru/ff0d59e
MHANKaTOpax 2
Bopaa kak pactBopuTesnb.
HacblwWweHHble U
HeHacbllWEeHHble Bubnuoteka LIOK
37 https://m.edsoo.ru/ff0d5b4
pacTtBopbl. MaccoBas 0
oM BellecTBa B
pacTeope
MNpakTnyeckas paboTta N2
5 no teme
«[1purotoBnieHue Bu6nmoTexa LIOK
38 paCTBOp(.).B ¢ - 1 https://m.edsoo.ru/ff0d5eb
onpep,enevHHom ) a
MacCOoBOW JoNen
pacTBOPEHHOIo
BellecTBa»
KoHTponbHas pabota N22 buénuoteka LLOK
39 no teme «Kncnopoga. 1 https://m.edsoo.ru/ff0d634
Bogopoa. Boga» 2
40 Okcupbl: cocTas, Bubnuoteka LJOK
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Knaccudunkaums,
HOMeHKNaTypa

https://m.edsoo.ru/ff0d664
e

[MonyyeHune un
XMMHUYecKune CBOMCTBA

Bubnunoteka LJOK

41 https://m.edsoo.ru/ff0d664
KWCNOTHbIX, OCHOBHbIX U o
amdOoTepHbIX OKCMA0B -
OcHOBaHUSA: COCTaB, Bubnuoteka LJOK
42 Knaccudunkaums, https://m.edsoo.ru/ff0d67c
HOMeEHKNaTypa a
lMonyyeHue un buénuoteka LLOK
43 XUMUNYeCcKne CBONCTBa https://m.edsoo.ru/ff0d67c
OCHOBaHuM a
Kucnotbl: cocTas,
44 Knaccugukauyms bubnuoteka LIOK
HVA, https://m.edsoo.ru/ff0dfee2
HOMeHKnaTypa
Mony4yeHune n
45 XMMﬁ‘-IeCKVIe CBOMCTBa bubnuoteka LIOK
https://m.edsoo.ru/ff0dfee2
KnUcnot
Conu (cpenHune):
Home:Kﬁaﬂypa)cnoco&l Bubnuoteka LIOK
46 ' https://m.edsoo.ru/00ad94
NoslyYeHns, XuMnyeckme 74
CBOMCTBA _
MpakTuyeckas pabota N2
6. PelueHune bubnuoteka LJOK
47 9KCnepuMeHTasNbHbIX 1 https://m.edsoo.ru/00ad9b

3ajay no reme
«OCHOBHbIe Knacchl

7c
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HeopraHM4yecKmnx
COegNHEHUN»

['eHeTM4YecKas CBA3b
MeXxay KnaccamMm

Bubnunoteka LJOK

48 https://m.edsoo.ru/00ad9%a
HeopraHn4yeckKnx 50
coeIMHEHUN _
Bubnuoteka LJOK
0606L1eHne n
49 = . https://m.edsoo.ru/00ad9cb
cucTtemMaTusaumsa 3HaHUn o
KoHTponbHas paboTta N23
" Buébnunoteka LIOK
no temMe "OCHOBHble
50 1 https://m.edsoo.ru/00ad9%e
Knlaccbl HeEOpraHNU4YeCcKux 1a
coeiMHEHUR" -
[MepBble NOnbITKK
Knaccugukauum BubnunoTteka LJOK
51 XUMUNYECKUNX I/TIEMEHTOB. https://m.edsoo.ru/00ad9ff
[MoHATMe o rpynnax a
CXOAHbIX 9JIEMEHTOB
[Mepnoamyeckmin 3aKoH 1
n Bubnuoteka LJOK
epuogmyeckasi cuctema
52 https://m.edsoo.ru/00ada5
XUMWNYECKNX 3/1IEMEHTOB %
. U. MeHpeneeBa _
Bubnuoteka LJOK
[Mepuoasbl, rpynnbl,
53 proA Py https://m.edsoo.ru/00ada5
noArpynnol
2c
54 CTpoeHune aToMOB. Buébnunoteka LIOK

CocTaB aTOMHbIX A4ep.

https://m.edsoo.ru/00ada3
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MN3oTonbl

CTpOGHVIe AJIEKTPOHHbIX
060/104€eK aTOMOB

Bubnunoteka LJOK

31EMEHTOB
55 . https://m.edsoo.ru/00ada6
lMepunogunyeckon be
cuctemnb! [1. U. _
MeHpeneeBa
XapakTepucTuka
XUMMNYECKOro 3/IEMEHTA
Bubnuoteka LJOK
Mo ero NoJZIOXKEHUIO B
56 . https://m.edsoo.ru/00ada8
Mepuopguyeckon 24
cucteme . . T
MeHpeneeBa
3Ha4yeHue
Mepuopunyeckoro 3akoHa
AN pasBUTUS HAYKN n Bubnuoteka LIOK
57 https://m.edsoo.ru/00ada9
npaktuku. . N. 6o
MeHaeneeB — y4€HbIN, -
neparor v rpaXkaaHuH
AnekTpooTpuuaTenbHoC BubnunoTteka LJOK
58 Tb aTOMOB XMMWNYECKNX https://m.edsoo.ru/00adaab
3/1IEMEHTOB 8
MOHHasa xmMmunyeckas Bubnuoteka LIOK
59 https://m.edsoo.ru/00adac3
CBAi3b
4
60 KoBaneHTHas nonsapHas Bubnuoteka LLOK

XMMmn4yeckasa cBa3b

https://m.edsoo.ru/00adaab
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8

BubnunoTteka LJOK

KoBaneHTHas

61 HernonsapHaa XxMMm4yeckas 1 https://m.edsoo.ru/00adaab
CBA3b 9

BubnunoTteka LJOK
62 CTeneHb oKUcneHus 1 https://m.edsoo.ru/00adae2
8

OkucnuTtenbHo- Bubnuoteka LJOK

63 BOCCTAHOBUTEJIbHbIE 1 https://m.edsoo.ru/00adb0
peakumm 76
OKUCINTEN U BubnunoTteka LJOK

64 1 https://m.edsoo.ru/00adb0
BOCCTaAHOBUTENMU 76
KoHTponbHas paboTta N24
no Teme «CTpoeHune bubnuoteka LIOK

65 1 https://m.edsoo.ru/00adb4
aToma. Xummyeckas 86
CBA3b» T
Pe3epBHbIN ypoK. Bubnnoteka LIOK

66 0606LeHNe U 1 https://m.edsoo.ru/00adb3
cucTteMaTusaunsi 3HaHUM 3c
PesepBHbI# ypoK. Buébnunoteka LIOK

67 0606LeHne n 1 https://m.edsoo.ru/00ad9cb
cucTemMaTusauus aHaHun 2
Pe3epBHbIN ypoOK. Bubnuoteka LIOK

68 0606LeHne n 1 https://m.edsoo.ru/ff0d61c
cucTteMaTusaunsi 3HaHUM 6

OBLLEE KOJTUHECTBO YACOB 68
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MNno rMPOrrAMME
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9 KJTIACC

N2
n/n

Tema ypoka

KonunyecTtBo YacoB

KOHTpOJ/IbHbIE

Bcero
pa6oTbl

MpakTuyeckue
paboTbl

[aTta
n3yyeHus

9NeKTpOoHHbIe unudpoBble
obpasoBaTesibHble
pecypcbl

[Mepnoaunyeckum
3aKOH.
lMepunogmnyeckas
CUCTEMA XMMUNYECKNX
anemenToB []. U.
MeHpeneeBa

Buébnuoteka LIOK
https://m.edsoo.ru/00adb59e

3aKOHOMEepHOCTU B
U3MeHEHUU CBOMCTB
XUMUYECKNX
9/1eEMEHTOB NepBbIX
TPEX NepnoaoB

BubnuoTteka LLJOK
https://m.edsoo.ru/00adb6b6

Knaccundukaumsa n
HOMeHK/aTypa
HeopraHn4yecKmnx
BeLLecTB

Bubnunoteka LLJOK
https://m.edsoo.ru/00adb7e2

Buabl xumumnyeckomn
CBS13U M TUMDbI
KpUCTanInyeckmx
pPeLeTOoK

Bubnunoteka LLJOK
https://m.edsoo.ru/00adbacé

KoHTponbHas paboTta
N2T1 no Teme
«[loBTOpEHME U

Pepnaktuposatb B WPS Office




yrny6neHue 3HaHum
OCHOBHbIX pasfgenos
Kypca 8 knacca»

Knaccudukaumsa
XUMUYECKUX peaKkLunit
Nno pas/inyHbIM
npuaHakam

Buébnunoteka LIOK
https://m.edsoo.ru/00adbcb0

NoHATMe 0 cKopoCTH
XUMUYECKON
peakuuu. NMoHATHE O
FOMOTr€EHHbIX U
reTeporeHHbIX
peakumnax

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

[MoHATMe O
XUMNYECKOM
paBHOBECUMW.
dakTopbl, BAnsAoLWMmMe
Ha CKOpPOCTb
XUMUYECKOWN peakuunm
N MONOXeHune
XUMUNYECKOro
paBHOBeCUS

Buébnuoteka LIOK
https://m.edsoo.ru/00adc28c

OKuUcnUTEeNnbHO-
BOCCTAHOBUTE/bHbIE
peakumu

BuébnuoTteka LLJOK
https://m.edsoo.ru/00adcade

10

Teopusa
9NEeKTPONINTUYECKOM

Bubnunoteka LLOK
https://m.edsoo.ru/00adcd68
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auccouunauun.
CunbHble U cnabble
3NEeKTPONUTbI

MOHHble ypaBHEHUS

Bubnunoteka LLJOK

11
peakuum https://m.edsoo.ru/00add448
XuMmunyeckue
CBOMCTBA KNUCNOT U

12 OCHOBaHWK B cBETE Bubnunoteka LJOK
npeacTtaBneHnn 06 https://m.edsoo.ru/00add5d8
9/1IEKTPOSIMTUYECKON
auccoumnauumn
Xnmunyeckue
CBOMCTBa COJlen B

13 cBeTe Bubnunoteka LLJOK
npeacraBfeHnn 06 https://m.edsoo.ru/00add8b?2
9NEKTPOSINTNYECKOMN
auccoumaumm

14 [MoHATHE O Bubnunoteka LJOK
rMAposn3e conen https://m.edsoo.ru/00add9d4
0606ueHNE N

15 CMCTgnaTmsa ns bubnuoteka LIOK

N H https://m.edsoo.ru/00addd12

3HaHUN
lMpakTnyeckas
pabota N2 1.

16 PeLleHme 1 BubnunoTteka LLJOK

9KCMepuMeHTabHbIX
3aja4»

https://m.edsoo.ru/00addbfa
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17

KoHTponbHas paboTta
N22 no Teme
«INeKTponmTMYecKas
anccoumauums.
XuMunyeckue peakuymm
B pacTtBopax»

BubnunoTteka LLJOK
https://m.edsoo.ru/00addecO

18

O6uwasn
XapakKTepucTuka
rasloreHosB.
XumMuyeckune
CBOWCTBA Ha
npuMepe xaopa

Bubnunoteka LLJOK
https://m.edsoo.ru/00addfe2

19

Xnoposogopoga.
ConsiHasi KUCNOTQ,
XUMUYecKune
CBOWCTBA,
nosny4veHwue,
NnpUMeHeHne

BubnunoTteka LLJOK
https://m.edsoo.ru/00ade104

20

lMpakTnyeckas
pab6oTta N2 2 no Teme
«[lonyyeHne consaHou
KUCNOTbl, U3yyeHue
€€ CBOMCTB»

Bubnunoteka LLJOK
https://m.edsoo.ru/00ade348

21

Bbiuncnenusa no
ypaBHEHUAM
XUMUNYECKNX
peakuuin, ecnv ogunH

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

Pepnaktuposatb B WPS Office




N3 peareHToB AaH B
n36bITKE

22

O6uwasn
XapakKTepucTuka
anemMeHToB VIA-
rpynnbl

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

23

AnnoTtponHble
MoaundmkaLlmm cepbl.
Haxo)xgeHue cepbl n
€€ coeIMHEHN B
npupoge.
Xumunyeckue
CBOMCTBa cepbl

BubnuoTteka LJOK
https://m.edsoo.ru/00ade64a

24

CepoBogopog,
CTPOEHME,
dunsnyeckme u
XUMUYyeckumne
CBOWUCTBA

Bubnunoteka LLJOK
https://m.edsoo.ru/00ade802

25

Okcungbl cepobil.
CepHas kucnorta,
dunsnyeckme u
XUMmnyeckune
CBOWCTBAQ,
npMMeHeHue

BubnuoTteka LLOK
https://m.edsoo.ru/00adea28

26

Xumunyeckue
peakuuu, nexatiue B
OocCHOBe

Bubnunoteka LLJOK
https://m.edsoo.ru/00adec8a
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NPOMBbILLSIEHHOIO
crnocob6a nony4yeHus
CEPHOWN KUCNOTbI.
Xumunyeckoe
3arpsaAsHeHue
OKpY>KatoLLien cpefbl
COeAUHEHUAMMU cepbl

27

Bbluncnenune
MaccoBOM A0JN
BbIxoAa NpoayKTa
peakuum

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

28

O6uwasn
XapaKTepucTuka
anemeHToB VA-
rpynnbi. A3oT,
pacnpocTpaHeHue B
npupoge,
dunsnyeckme u
XUMmnyeckmne
CBOWCTBA

BubnunoTteka LLJOK
https://m.edsoo.ru/00adeeab

29

AMMMUak, ero
dunsnyeckme u
XUMUYEeCKne
CBOWCTBA, NOfly4yeHune
N NPUMEHEHNE

Bubnunoteka LLJOK
https://m.edsoo.ru/00adf004

30

lMpakTnyeckas
paboTta N2 3 no Teme

Bubnunoteka LLJOK
https://m.edsoo.ru/00adf180
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«[MonyyeHwne
aMMuaKa, usyyeHue
€ro CBOMCTB»

31

A30THas KUCNoTa, eé
dunsnyeckme u
XUMUYecKne
CBOMCTBa

Buébnunoteka LIOK
https://m.edsoo.ru/00adf306

32

Ncnonb3oBaHue
HUTPaTOB U Cosen
aMMOHMUSA B KayecTBe
MWHepanbHbIX
yAO6pEHUI.
XumMunyeckoe
3arpsisHeHue
OKpYy>KatoLLen cpeabl
COoeANHEeHMAMM a3oTa

BubnuoTteka LJOK
https://m.edsoo.ru/00adf518

33

®ocdop. Okeung
docdopa (V) n
docdopHas KMcnoTa,
dunsnyeckme u
XMMUYeckue
CBOMCTBA, NONy4YeHme

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

34

Mcnonb3oBaHue
docdatoB B
KayecTBe
MUHepasbHbIX
yAOOpEHUNA.

BuébnuoTteka LLJOK
https://m.edsoo.ru/00adfc20
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3arpsisHeHue
npupoLHON cpefbl
dbochaTamu

35

Yrnepog,
pacrnpocTpaHeHue B
npupoae,
dunsnyeckme u
XUMUYeckune
CBOWUCTBA

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

36

Okcupapbl yrnepopaa, nx
dbusnyeckme u
XUMU4yeckmne
CBOWCTBA.
3Konorunyeckune
npo6nembl,
CBS13aHHblE C
OKCHAOM yrnepoga

(v)

BubnuoTteka LJOK
https://m.edsoo.ru/00adfebe

37

YronbHaga Kkucnota v
eé conun

Bubnunoteka LLJOK
https://m.edsoo.ru/00ae006c

38

lMpakTnyeckas
pab6oTta N2 4 no Teme
"TonyyeHune
YyrneKncnoro rasa.
KayecTBeHHas
peakuus Ha KapboHaTt
-NoH"

BuébnuoTteka LLJOK
https://m.edsoo.ru/00ae027¢e
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39

[NepBOHa4vanbHble
NOHATUA 06
OopraHuM4yecKmnx
BelllecTBax Kak o
coeguHeHUnsX
yrnepoga

BubnunoTteka LLJOK
https://m.edsoo.ru/00ae054e

40

KpeMHui u ero
coefMHeHus

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

41

lMpakTnyeckas
pab6oTta N2 5.
PelwweHune
9KCNepuMeHTanbHbIX
3apay no reme
«Ba)kHenLne
HemeTansbl N nx
coeANHEHUSA»

BubnuoTteka LLJOK
https://m.edsoo.ru/00ae0bf2

42

KoHTponbHas paboTa
N23 no teme
«BaxkHenwne
HemMeTansbl U Ux
cCoeANHEHUSsI»

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

43

O6uwasn
XapakKTepucTumka
XUMUNYECKNX
9/1EMEHTOB —
MeTasoB.
MeTannuyeckas

Bubnuoteka LJOK
https://m.edsoo.ru/00ae103e
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CBAA3b U
MeTannmyeckas
Kpuctannun4yeckas
peLuéeTKa.
dunsnyeckue
CBOWCTBa MeTansaoB

44

XumMnyeckue
CBOWCTBa MeTasoB.
ONeKTPOXMMUYECKUI
pAA HanpsaXXeHnm
MeTasnsos

Bubnunoteka LJOK
https://m.edsoo.ru/00ae1156

45

O6Lwme cnocobbl
nosy4yeHus
MeTannos. Cnnasbl.
Bbluncnernumsa no
ypaBHEHUSIM
XUMUNYECKNX
peakuun, ecnv oguH
N3 peareHToB
COLEPXUT NpumMecu

BubnunoTteka LLJOK
https://m.edsoo.ru/00ae1156

46

MoHATME 0 KOpPO3KMK
MeTanios

Buébnuoteka LIOK
https://m.edsoo.ru/00ae1278

47

LLlenoyHble MeTannbl

Bubnunoteka LLJOK
https://m.edsoo.ru/00ae14b2

48

Okcupbl u
rmapoKcuabl HaTpus
n Kanus

Bubnunoteka LLJOK
https://m.edsoo.ru/00ae14b2
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LLleno4yHo3eMenbHbIE

BubnuoTteka LJOK

49 MeTannbvl ~ Kanbun https://m.edsoo.ru/00ae15e8
M MarHum
50 BaxxHenwune Bubnunoteka LLJOK
coefiMHeHns1 KanbLuusi https://m.edsoo.ru/00ae15e8
0606LLeHnE KN
51 cuctemaTusauus
3HaHWN
YKEécTKocTb BOoAbI U
52 CnocoobbI eé § Bubnuoteka LIOK
https://m.edsoo.ru/00ae1886
yCTpaHeHus
lMpakTnyeckas
abota N2 6 no Teme
53 'I'J)KéCTKOCTb BOAbI U 1 Bubnuoreka LIOK
) A https://m.edsoo.ru/00ae1ae8
MEeToAbl eé
ycTpaHeHus"
- BubnuoTteka LJOK
>4 ATIOMUHMI https://m.edsoo.ru/00ae1c64
AMdoTepHble
55 CBOd;ICTBF; oKcuaa u Bubnuoteka LIOK
A https://m.edsoo.ru/00ae1c64
rmgpokcuaa
Bubnunoteka LLJOK
X
26 eneso https://m.edsoo.ru/00ae1d86
Okcupabl, rMapokcuabl
A AP A Bubnunoteka LJOK
57 un conu xene3sa (Il) n

xenesa (lll)

https://m.edsoo.ru/00ae35e6
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58

0606LLeHnE U
cuctemaTusauus
3HaHUN

59

[MpakTnyeckas
pabota N2 7.
PeweHune
SKCrnepuMeHTanbHbIX
3ajay no reme
«BaxkHeuLLne
MeTansbl n nx
COeiUHEeHUA»

Buébnuoteka LIOK
https://m.edsoo.ru/00ae3de8

60

Bbluncnenusa no
ypaBHEHUSAM
XUMUYECKNX
peakuun, ecnv oguH
N3 peareHTOB faH B
N36bITKE UIn
COAEPXKUT MPUMECH.
Bbiuncnenus
MacCcoBOW 40NN
BbIxoAa NpoaykTa
peakumu

BubnuoTteka LLJOK
https://m.edsoo.ru/00ae1750

61

0606LeHNE N
cuctemaTusaums
3HaHUN

62

KoHTponbHasa paboTta
N24 no Teme

Pepnaktuposatb B WPS Office




«Ba)xHenwune
MeTannbl U Ux
coeiuHeHUA»

63

BellectBa u
mMaTepuarsbl B
noBceHEBHOMN
YXWU3HU YenoBeka

Buébnunoteka LIOK
https://m.edsoo.ru/00ae3f50

64

Xumunyeckoe
3arpaAsHeHue
OKpYy>KatoLLen cpeabl

BubnuoTteka LJOK
https://m.edsoo.ru/00ae4270

65

Ponb xumun B
peLueHnu
9KONIOMMYECcKmx
npoo6nem

Buénuoteka LIOK
https://m.edsoo.ru/00ae4270

66

Pes3epBHbI# ypoK.
0606LLEeHNE U
cucTemMaTmsaums
3HaHUMn

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

67

PesepBHbIN ypOK.
0O606LeHNE N
cuctemMatusauyms
3HaHUN

Bubnunoteka LLOK
https://m.edsoo.ru/00adb33c

68

Pes3epBHbI# ypoK.
0606LLEeHNE U
cucrtemaTusaums
3HaHUM

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

OBLLEE KOJIMHECTBO

68
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YACOB 10 NMPOIrPAMME
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YYEBHO-METOOWYECKOE OBECIMEYEHUE
OBPA30OBATEJIbHOI'O MNMPOLIECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI 419 YHEHUKA

METOOUYECKUE MATEPWUAJbI ANA YHUTENA

LIMOPOBbIE OBPA30BATEJIbHbIE PECYPCbI U PECYPCHI

CETU UHTEPHET

PepaktupoBatb B WPS Office



