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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma nNOo XUMWW Ha YPOBHE OCHOBHOrO 06Llero o6pa3oBaHNA
COCTaB/leHa Ha OCHOBe TpebOBaHWI K pe3ynbTaTaMm OCBOEHWS OCHOBHOM
obpa3oBaTe/ibHOW NPOrpamMmbl OCHOBHOIO 06LLEro 06pasoBaHns, NpeacTaBeHHbIX
B ®OC OO0, a TakxKe Ha OCHOBE (hefiepasibHOM paboyeit nNporpaMmMbl BOCMUTaHNA
MW C YYETOM KOHUENuuW rpenogaBaHus Y4yeOHOro npeameTa «XuMus» B
06pasoBaTe/ibHbIX OpraHu3aumsx Poccuiickoin deaepaunn.

MporpaMma Mo XMMUW AT MpefcTaBieHne O Lensx, OOLLein crtpatervm
006yYeHMs, BOCMUTAHUS W pPasBUTUSA O00Yy4arOLLMXCA CpefacTBaMu  y4ebHOro
npegmeta,  yCTaHaBnNMBaeT  00s3aTeflbHOE  MPEAMETHOE  COAepXKaHue,
npesycmatpvBaeT pacnpefesieHne ero Mo Knaccam W CTPYKTYpUpoBaHWe Mo
pasgenaM M TemaMm nporpaMMbl MO XUMWUW, OMpPeaensieT KONMYeCTBEHHblE U
KaYeCTBEHHbIE XapaKTepPUCTUKN COAEPXKaHWS, PEKOMEH/IYEMYIO
NocnefoBaTeNlbHOCTb  U3YYEHUS XUMUM € YYETOM  MEXMPEAMETHbIX U
BHYTPUNPEeAMETHbIX  CBA3EM, JNOrMKM  Y4eBHOro npouecca, BO3PAaCTHbIX
0COGEHHOCTE  0Oy4aroLMXCs, Ornpegenser BO3MOXHOCTM  npegmeTa  Ans
peanu3aumm TpeboBaHWI K pe3ynbTaTaM OCBOEHMSI OCHOBHOW 06pa3oBaTe/lbHOM
MporpamMmmbl Ha YpoBHe OCHOBHOIO OOLLEr0 06pa3oBaHuUs, a TakxXe TpeboBaHMI K
pesynbTaTtam 06y4YeHNs XUMMUM Ha YPOBHE LieNelt N3yyveHns npeameTa 1 OCHOBHbIX
BMOB Y4eOHO-NO3HaBaTe/lbHON [esATeNlbHOCTM 06yyatowerocd no OCBOEHUHO
y4ebHOro cogepxaHus.

3HaHMe XUMWUWU CMYXXUT OCHOBOW A/ (DOPMUPOBAHUS  MMPOBO33PEHNSA
06yyaroLlerocsi, ero npeacTaBfeHnUii 0 MaTepuasibHOM eAMHCTBE MUpPa, BaXHYHO
ponb WUrparnT QOopMMpYeEMble XUMWEN NpeAcTaBNeHUs O B3aMMOMNPEBPaLLEeHMsX
3HEPruM 1 06 3BOMKOLMUN BELECTB B MPUPOLE, O NYTAX PelleHns rnobasbHbIX
Npo6neM YCTOMYMBOrO PasBUTUSI YeNIOBEYECTBA — CbIPbEBOW, 3HEPreTUYECKOMN,
MWLLIEBON N 3KOTOTNYECKOM 6e30MacHOCTW, NPO6/IEM 3[4paBOOXPaHEHUS.

3yueHne Xxumnu:

CMOCOGCTBYET — peanm3aumMyM  BO3MOXHOCTEW AN caMOopasBUTMSE
(hopMUPOBaHUA KyNbTYPbl IMYHOCTK, €€ 06LLEN 1 (DYHKLMOHAIbHOW FPaMOTHOCTH;

BHOCWUT BK/af4 B (DOPMUPOBaHUE MbILLIEHNS U TBOPYECKMX CMOCOBHOCTEN
00yyaloLMXCs, HaBbIKOB WX CaMOCTOSTE/IbHOW  YYebHON  AesaTenlbHOCTH,
9KCMEPUMEHTA/IbHbIX W  UCCNeA0BaTENbCKUX YMEHWUIA, HEoOXOAUMbIX KakK B
MOBCEAHEBHOM XXM3HK, TaK 1 B NPOMECCUOHANbHON AeATeNIbHOCTH;

3HAKOMUT CO CneunmrKoin HayyHOro MbIWIEHWS, 3aK/adblBaeT OCHOBbI
LIeNOCTHOTO B3rNs4a Ha e4UHCTBO NPUPO/bI U YenoBekKa, ABNSETCSA OTBETCTBEHHbIM
3TanoM B POPMMPOBAHMMN €CTECTBEHHO--HAYYHOW rPaMOTHOCTMN 00YyYarOLLIMXCS;



Cnoco6CTBYeT (POPMMPOBAHUIO LIEHHOCTHOIO OTHOLUEHWUA K eCTEeCTBEHHO-
-Hay4YHbIM 3HaHUAM, K NMPUPOJE, K Yel0BEKY, BHOCUT CBOW BK/1af, B 3KOMOrMYecKoe
0bpa3oBaHMe 00y4atoLLIMXCS.

[aHHble HanpaBneHWs B 0BGYYeHUU XMMUM 06GecrneumBaroTcs CneumnguKkon
CofepKaHna  yyebHOro npeameTa, KOTOPbIA  ABMSETCA  Mefarornyecku
alanTUpPOBaHHbIM OTpaXKeHeM 6a30BOI HayKM XMMWUMW Ha OrpefeniEHHOM aTane eé
pasBuUTUS.

Kypc XMmnn Ha ypoBHE OCHOBHOIo 06Llero 06pa3oBaHust OPUEHTMPOBAH Ha
OCBOEHME O00Yy4aroLMMMUCA CUCTEMbI NEPBOHAYIbHBLIX MOHATUIA XMMWUW, OCHOB
HEOPraHMYeCcKOM XMUMUU U HEKOTOPbIX OTAENIbHbIX  3HAYUMbIX  MOHATUIA
OpPraHMYecKon XMmMuu.,

CTpyKTypa cofepXxaHusi nporpaMmMbl Mo XMMUKX CHOPMMPOBAHA Ha OCHOBE
CUCTEMHOIO nogxofa K eé maydeHuto. CofepxkaHve CKIafdblBaeTcs U3 CUCTEMbI
MOHATUIA O XMMMUYECKOM 3/IEMEHTE U BELLLECTBE U CUCTEMbI NOHATUIA O XUMUYECKOM
peakymn. O6e 3T CUCTEMbI CTPYKTYPHO OpraHu3oBaHbl MO  MPUHUMNY
nocnefoBaTe/lbHOro Pa3BMTNA 3HaHWIA Ha OCHOBE TEOPETUYECKMX MPeCTaB/IEHUI
Pa3HOro YpoBHS:

— aTOMHO--MO/JIEKY/IAPHOI0 YYeHMS KaK OCHOBbI BCEr0 eCTECTBO3HAHMS;

— [lepnogunyeckoro 3akoHa . 1. MeHzeneeBa Kak OCHOBHOIO 3aKOHa XMMUW;

— YYeHUS 0 CTPOEHMM aToMa U XMMMUYECKOI CBA3M;

— MpeAcTaBNeHMn 06 3MEKTPONUTMYECKOM AMccoumaumn  BeLEeCTB B
pacTBopax.

TeopeTnyeckne 3HaHMA pPaccMaTpuBarOTCA Ha OCHOBE  3MMUPUYECKMN
MOJTy4eHHbIX N OCMbIC/IEHHBIX (DAKTOB, Pa3BMBatOTCS NOC/eA0BATENbHO OT O4HOI0
YPOBHS K ApYroMy, BbINOMHAA (YHKLUM 06bACHEHWS Y NPOrHO3MPOBaHWs CBOMCTB,
CTPOEHMS U BO3MOXHOCTEN NPaKTUUYECKOro NPUMEHEHNS U NMOTyYeHNS N3yYaeMblX
BeLLEeCTB.

OcBoeHVe nporpaMmbl MO XMMWM  CMOCOGCTBYET  (POPMUPOBAHUIO
NpeAcTaBNEHUSI O XMMUYECKON COCTaBNAIOLLEN Hay4YHON KapTWHbI MUpa B NOTUKe
e€ CMCTEMHOW NPUPOAbI, LLEHHOCTHOIO OTHOLLEHWS K HAy4YHOMY 3HaHMIO 1 MeToAaM
MOo3HaHWA B Hayke. V3yyeHue XMMUM NPOUCXOAUT C MPUBMIEYEHMEM 3HAHWUIA U3
paHee M3YyYeHHbIX YYebHbIX npeameToB: «OKpyxXatownii mup», «buonorms. 5-7
Knaccbl» N «PU3NKa. 7 Knace».

Mpy  M3yYeHUW XUMUK  NPOMCXOAUT  (DOPMUPOBaHME 3HaHUIn  OCHOB
XMMWUYECKOI HayKn Kak 06/1acTM COBPEMEHHOINO eCTECTBO3HaHMS, NPaKTUYECKOM
AeATeNbHOCTN YeI0BEKa M Kak OfJHOr0 U3 KOMIMOHEHTOB MUPOBOW Ky/bTypbl. 3aava
yyebHOro npeamMeTa COCTOMT B (DOPMUPOBAHUM CUCTEMbI XMMUYECKUX 3HAHUA —
Ba>KHeMLWMX (DAKTOB, NMOHATUIA, 3aKOHOB N TEOPETMUYECKMX NOMOXKEHWNIA, LOCTYMHbIX
0606LeHNIT MMUPOBO33PEHYECKON0 XapakTepa, A3blka HayKu, B MPUOGLLEHNN K



Hay4YHbIM METOAaM MO3HAHWSA NPU N3YYEHUWN BELLECTB Y XUMUYECKUX peakuuid, B
(hopmMMpOBaHNM 1 Pa3BUTUM NO3HABATE/IbHBIX YMEHWUIA 1 UX MPUMEHEHMU B y4eOHO-
Mo3HaBaTe/IbHON 1 y4YeOHO-MUCCef0BaTEIbCKON LeATENIbHOCTU, OCBOEHUM MPaBUJI
6e30nacHOro o6paLLeHns ¢ BeLLLeCTBaMUN B MOBCEAHEBHOM XXU3HMW.

Mpy M3yYeHUN XMUMUN Ha YPOBHE OCHOBHOIO 06LLEro 06pa3oBaHUA BaXKHOE
3HauYeHue NPMobpenn Takme Lenu, Kak:

— (hOpMUpOBaHME WHTENNIEKTYa/IbHO PasBUTOM  JIMYHOCTW, rOTOBOM K
CaMo06pa30BaHNi0, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PELUEHWA,
CMOCO6HON afanTUPOBaTbCA K ObICTPO MEHSHOLLMMCS YCNOBUSIM XKU3HN;

— HarnpaB/eHHOCTb  00yYeHMsi Ha  CUCTeMaTU4yeckoe  NpUOGLLEHME
0byyaloLMXCca K CaMOCTOATE/IbHOM MO3HABATE/IbHOW [eATe/IbHOCTU, HAayUHbIM
mMeToZaM MO3HaHUs, (HOPMUPYHOLLMM MOTMBALMIO U pa3BUTUE CMNOCOBHOCTEN K
XUMUW;

— obecneyeHne ycnoBuiA, CNOCOBCTBYIOLWMX NPUOBPETEHNIO 0BYYAIOLLMMUCS
onbiTa PasHOOOPa3HON [eATe/IbHOCTW, MO3HAHWSA M CaMOMO3HaHUSA, K/HOYeBbIX
HaBbIKOB (K/THOUEBbLIX KOMMETEHUWI), UMEKOLWMX YHMBEPCA/IbHOE 3HAYeHWe A1
pas/INYHbIX BULOB AeATeIbHOCTH;

— dopmupoBaHne 06Led  (YHKUMOHANbHOW W eCTECTBEHHO-Hay4HOWA
rpaMOTHOCTW, B TOM 4MCNe YMEHWIA OObBACHATb W  OLUEHMBATb SABJIEHUS
OKPY>XatoLero Mupa, UCMosb3ys 3HaHWA W OMbIT, MOMYYeHHble NPU U3yYeHUn
XUMUW, MPUMEHSTb UX NPW peLleHnn Npo61eM B NOBCEAHEBHOM XMN3HW 1 TPY40BOWA
[eATe/IbHOCTY;

— (opmMpoBaHMe Yy  0BYyYalOWMXCS  FYMaHUCTUYECKUX  OTHOLLEHWA,
MOHMMaHNSA LEHHOCTU XMMMWYECKMX 3HaHWIA [ANS  BblpabOTKM  3KOMOMMYECKM
LieniecoobpasHoOro noseAeHUss B ObITy M TPYLOBON [AeATENIbHOCTU B Lensx
COXpaHeHus CBOEro 3[10p0BbS M OKPY>KatoLLE NPUPOAHOIA cpefbl;

— pasBuTEe MOTMBaLMM K OOYYeHWIO, CMOCOOHOCTEN K CaMOKOHTPO/IO U
CaMOBOCMUTAHNIO Ha OCHOBE YCBOEHWS  06LLeYveloBeHeCKUX — LEeHHOCTENR,
FOTOBHOCTM K OCO3HaHHOMY BblI6OpY NPO(UAS M HanpaBfeHHOCTU [a/ibHeiLero
00y4eHus.

OO0LLiee YMCNOo YacoB, OTBEAEHHbIX 15 U3YUYeHUS XUMUW Ha YPOBHE OCHOBHOIO
obLero obpasosaHus, cocTtasngeT 136 yacos: B 8 knacce — 68 yacos (2 4yaca B
Hefento), B 9 knacce — 68 yacoB (2 Yaca B Heento).



COAEPXKXAHUE OBYUEHUA

8 KJIACC

HepBOHa‘IaJ'IbHI)Ie XMMHUYECCKHUEC MOHATUA

MpeaAMeT XMMUKU. PO/Ib XUMUW B YKMU3HM 4YenoBeKa. XMMUA B CUCTEME HayK.
Tena n BewectBa. PU3NYECKMe CBOICTBA BeLLECTB. ArperatHoe COCTOSIHME
BeLecTB. [oHATME O MeToZax MO3HaHWA B XMMUW. YMCTble BeLLecTBa U CMECH.
Cnocobbl pa3aeneHns CMeceil.

ATOMbI 1 MOneKysnbl. XUMUYeCKMe 3neMeHTbl. CUMBOJIbI  XUMUYECKUX
31eMeHTOB. MpoCTble U CNOXHbIE BelecTBa. ATOMHO-MOJIEKY/IAPHOE YYeHMe.,

Xumnyeckas popmyna. BaneHTHOCTb aTOMOB XMMUYECKMX 3/1EMEHTOB. 3aKOH
MOCTOSAAHCTBA COCTaBa BellecTB. OTHOCKTE/IbHAA aTOMHass Macca. OTHOCUTe lbHas
MOMIeKynsapHas mMacca. MaccoBas 015 XMMUYECKOro 3/IeMeHTa B COeAVHEHUN.

KonunyecTBo Bewectea. Mosib. MonsipHas mMacca. B3aMmocBsi3b KO/IMYECTBa,
MacCbl W unMcna CTPYKTYPHbIX eAuHWUL BellecTBa. PacuyéTbl Mo opmysnam
XUMUYECKNX COeAVHEHUIA.

Pur3nyecKne N XMMUYECKME ABEHUA. XUMNYECKAsA peakumus 1 eé rnpusHaku.
3aKOH COxXpaHeHMs MacCbl BelwlecTB. XMMMYeCKue ypaBHeHUs. Knaccugukaums
XUMUYECKNX peakLuii (CoeaNHEHNS, Pa3noXeHWs, 3amMmeLLeHNns, 06MeHa).

Xumuueckuii 9Kcnepumenm:

3HAKOMCTBO C XMMWYEeCKOW Nocyfou, npasunamu paboTbl B fnabopatopumn u
npuémammn obpatleHns ¢ nabopaTtopHbIM 060pyA0BaHMEM, U3YYeHWE U ONUCaHMe
(hM3MYECKMX CBOMCTB 06pa3LOB HEOpPraHNM4YeckMx BELWECTB, HabnoaeHue
(hm3nuecknx (nnaBneHne BOCKa, TasHWe fibAa, pacTMpaHue caxapa B CTYMKe,
KUMNEeHMe N KOHAeHCaumMa BOAbl) U XUMUYECKUX (FOpeHue CBeuu, NpoKasmBaHue
Me/[JHOM MPOBOJIOKM, B3aMMO/ENCTBINE Mefla C KUCOTON) SABNEHWNIA, HabNOAeHNE 1
onucaHue MpU3HaKOB MPOTEKaHWs XMMWUYECKUX peakuuil (pasnoXeHue caxapa,
B3aMMO/ENCTBME CEPHOM KUCNOTbI C X/I0pMAOM 6apus, pasnoXeHue ruapokcuaa
meau (I1) npu HarpeBaHUW, B3aUMOAENCTBIE Xene3a ¢ pacTBopom conn meam (I1),
M3y4yeHne CnocoboB pasfefleHNs CMeceil: C NOMOLLb0 MarHuTa, (uibTpoBaHue,
BblNapuBaHue, ANCTUANALMS, XpoMaTorpagus, NpoBeaeHe OUUCTKN MOBapeHHOM
conn, HabnofeHne U OMuCaHWe  pe3y/bTaToB  MPOBEAEHWA  OMbITa,
WNIIOCTPUPYIOLLEr0 3aKOH COXPaHeHMsi MaccChbl, CO3[aHve MOAened MOMEKy/
(LapocTep>KHEBbLIX).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cmecb rasos. CoctaB Bo3fyxa. Knucnopog — 3feMeHT v npocToe
BeLLeCTBO. HaxoxgeHuwe Kucropofa B Mpupoge, (M3MyecKne U XUMUYECKMe
cBorctBa (peakuum ropeHus). Okcuabl. TpumeHeHre Kucnopoga. Cnocobsl
MofyYyeHns Kucnopoga B nabopatopuv W MPOMbIWIEHHOCTU.  KpyroBopoT
Kucnopoga B npupoge. O30H — annoTponHas MOAM(MKaLMSA KUCTOPOa.



TennoBoil 3ah(heKT XMMUYECKON peakuuu, TEPMOXMMMUYECKME YpPaBHEHWS,
9K30- M 3HOOTEPMUYECKME peakuuu. TOMIMBO: Yrosib M MeTaH. 3arpAsHeHue
BO34yXa, YCU/IeHNe MapHUKOBOro a(pdeKTa, pa3pyLleHne 030HOBOrO C/o4.

Bogopog — 3n1emMeHT 1 NPOCTOe BeLLEeCTBO. HaxoxaeHne BOAOpOAa B NpUpoae,
(hM3MYECKME N XMMUYECKINE CBOINCTBA, MPUMEHEHME, CIOCOObI NoNyYeHUs. KUCnoTsbl
n conun.

MonsipHblin 06BEM ra3oB. PacyéTbl N0 XMMUYECKUM YPaBHEHUAM.

dusnyeckne cBouicTBa BoAbl. Bopa Kak pacTBopuTens. PacTBopbl.
HacbllweHHble M HeHacblWeHHble pPacTBOpbl. PacTBOPMMOCTbL BELLUECTB B BOJE.
MaccoBasi 1015 BeLLecTBa B pacTBope. XMMUYECKMe CBOMCTBa BOoAbl. OCHOBaHUS.
Ponb pacTBOPOB B NMPUPOAE U B XKMU3HW YenoBeka. KpyroBopoT BOAbI B NPUPOAE.
3arpsasHeHune NpupoaHbIX BoA. OXpaHa U 04YMUCTKa NPUPOAHBIX BOA.

Knaccnukaums HeopraHuMyeckux coegmHeHnin. Okcnapl. Knaccudumkaums
OKCNAO0B:  cofeobpasytolime  (OCHOBHblE,  KWUCNOTHble, amM(OTepHble) W
Heconeobpasytowme. HomeHKnatypa OKCMAOB. Pu3nMYecKnMe U XUMUYECKUE
CBOWCTBa OKCMAOB. onyyeHre OKCUAOB.

OcHoBaHMa. Knaccuukaums OCHOBaHWIA: LWEMNOYM U HepacTBOPUMble
OCHOBaHMSA. HoMeHKnaTypa OCHOBaHWA. Pu3nyecKme N XMMUYECKME CBOWCTBA
OCHOBaHWM. Mony4YeHne 0CHOBaHWIA.

Kucnotbl. Knaccngukauma kucnot. HomeHknatypa Kucnot. dusmyeckme u
XUMWYECKME CBOICTBA KWUCNOT. Pan akTmBHOCTM MeTanioB H. H. BekeTtosa.
NMonyyeHwne Kncnor.

Conun. HomeHknaTypa coneii. ®u3nyeckne n XMMmMUYeckme CBOWCTBA COJEN.
Mony4yeHune conei.

["eHeTUYeCKas CBSA3b MEX/Y KnaccaMmy HeopraHMYeCcKUX COeanHEHWA,

Xumuueckuii 9l<cnepumeum:

KauyeCTBEHHOe OnpefenieHne CoAepXKaHna K1ucnopoda B BO3AyXe, NoyyveHue,
cobupaHue, pacrio3HaBaHMe W W3Y4YeHWe CBOWCTB KuUcopoda, HabnwaeHue
B3aMMOJENCTBMSA BEWECTB C KWUCNOPOAOM U YCNOBMS  BO3HWMKHOBEHWUA WU
npekpaLleHns ropeHuns (noxapa), 03HaKomsieHMe ¢ obpasL,amm OKCUA0B 1 OnncaHme
MX CBOWCTB, MO/My4yeHMe, cobupaHue, pacrno3HaBaHWE W W3yYeHWe CBOICTB
BoAopoAaa (ropeHue), B3avmomeincTane sogopoda ¢ okcuaom meam (1) (Bo3MoXKHO
1CMONb30BaHNe BUAEOMaTEPUANIOB), HabMO4eHNe 06pa3LI0B BELLLECTB KOMYECTBOM
1 Mosb, uccrnefoBaHNe OCOBEHHOCTe pacTBOPEHUS BELWECTB C  Pas/IMYHOiA
pPacTBOPUMOCTbIO, MPUrOTOB/IEHNE PACTBOPOB C OMNPeAeNEHHON MaccoBO [A0Nel
PacTBOPEHHOr0 BeLLEeCTBa, B3aUMOAENCTBME BOAbl C MeTanfamy (HaTpuem U
Ka/ibLyeM) (BO3MOXHO  MCMO/Sb30BaHME  BueomaTepuasnoB), UcCefoBaHue
06pasLioB HeopraHMYeCKNX BeLLECTB Pas/InyHbIX KNaccoB, HAb/IOAeHVE N3MEHEHWS
OKpacKkun MHAMKATOPOB B pacTBOPaX KUC/OT W LLENIOYeit, N3yyeHre B3aMMOoAencTBuIS



okcnaa meam (1) ¢ pacTBOPOM CEPHOM KUCMOTbI, KACMOT C MeTanaMu, peakuunia
HeWTpan3aumm, MoslyvyeHne HepacTBOPUMbIX OCHOBaHWMW, BblITECHEHME OLHOr0
MeTaiia Apyrum U3 pacteopa Cou, peLleHne aKCnepMMeHTa/IbHbIX 334a4 No Teme
«BayKHeMLme Kiaccbl HEOPraHNYeCKNX COeaNHEHNIA».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETBbHO-BOCCTAHOBUTEIbHDbIE Pe€aKInuu

MepBble NOMbITKA KAacCU(UKauMm XUMUYECKUX 3M1eMEHTOB. [loHATME O
rpynnax CXOAHbIX 3/1eMEHTOB (LUefloYHble U LefIo4YHO3eMe bHbIE  MeTasllbl,
ranoreHbl, MHEPTHbIe rasbl). O1EMEHTbI, KOTOPble 06pasyoT am(OTEPHbIE OKCUAbI
N TMAPOKCUABI.

MepuroamyecKkunin 3aKoH. Neprogmyeckas cmcTemMa XMMmMYecKnx anemeHTos /.
. MeHgeneeBa. KopoTkonepuoaHas n AfIMHHoNepuoaHas (popMbl Neprnoamyeckoi
CUCTEMbI XUMUYecknx anemeHToB [. W. MeHpeneesa. [lepuofbl M rpynnbl.
P ur3n1YECKNA CMbICN MOPSAAKOBOro HOMepa, HOMEPOB Meproa 1 rpynnbl AEMeHTA.

CTtpoeHne atomoB. CocTaB aTOMHbIX A4ep. V130Tonbl. OneKTpoHbl. CTpoeHme
3NEKTPOHHbIX  060/104eK  aTtoMoB  MepBbiX 20  XUMWUYECKMX  3/1EMEHTOB
Mepuoanyeckot cuctembl . . MeHgeneeBa. XapakKTepucTMka XMMUYECKOrO
aNeMeHTa no ero nonoXxeHuto B Mepuoanyeckoin cucteme . . MeHgeneesa.

3aKOHOMEpHOCTU M3MeHeHus pagnyca aToMOB XMMUYECKUX 3/IEMEHTOB,
MeTa//IMYECKUX N HEMETA/IIMYECKMX CBOIMCTB MO rpynnamM 1 nepuogam.

3HaueHue MNepnoanyeckoro 3akoHa 1 Neprnoanyeckoin CUCTEMbI XUMUYECKIX
3NEMEHTOB [AN1S1 Pa3BUTUS HayKM U npakTuki. . V. MeHaeneeB — Y4éHblid ©
rpaXkaaHNH.

Xumunyeckasa cBAsb. KoBaneHTHaa (monsapHad W HenonsipHas) CBA3b.
ANeKTPoOTPULATEIbBHOCTbL XMMUYECKMX 3/IEMEHTOB. IOHHas CBA3b.

CrteneHb  okucneHusa.  OKUCNUTENIbHO--BOCCTaHOBUTE/IbHbIE — peakuun.
MpoLiecchbl OKUCNEHNA N BOCCTAHOBEHUSA. OKUCUTENN U BOCCTaHOBUTESN.

Xumuueckuii 9KCI1€leM€Hm:

n3yyeHne 06pa3LIOB BELLECTB META/INIOB M HEMeTaN/10B, B3aMMOAENCTBUE
r’MApoKcUaa UMHKa C pacTBopamy KWUCNOT W LIe/IoYvei, npoBefeHue OrbITOB,
WNKOCTPUPYIOWNX — MPUMEPLI  OKUC/IUTENbHO-BOCCTAHOBUTE/bHBIX — peakuui
(ropeHue, peakuun pasnodxXeHWs, CoeAMHEHNSA).

Mexcnpeomemmnoie ceasu

Peannzauma MexnpeamMeTHbIX CBA3ei NpW MU3YYeHUUM XUMUKM B 8 Knacce
OCYLLECTB/IAETCA Yepe3 WCMOo/b30BaHNE KakK OOLMX eCTeCTBEHHO--HAyUHbIX
MOHATUIA, TaK U NOHATUIA, ABNAIOLLMXCSH CUCTEMHBLIMU AN OTAENbHbIX NPeLMeTOB
eCTeCTBEHHO--Hay4HOro LnKna.



Ob6Luine eCTeCTBEHHO--Hay4YHble MOHATUSA: HayYHbIA (DaKT, rMnoTesa, Teopus,
3aKOH, aHa/v3, CWHTE3, Knaccugukaums, nepuoguMyHOCTb, HabnoeHue,
3KCMEePUMEHT, MOLENMPOBaHMe, U3MepeHne, MOAeNb, ABMIEHME.

dun3mka: maTepus, aTtom, 3N1EKTPOH, NPOTOH, HENTPOH, MOH, HYKNNL, N30TOMbI,
PafM0aKTUBHOCTb, MOJIEKY/A, 3MEKTPUYECKNA 3apsf, BeLLeCTBO, Teslo, 00BbEM,
arperatHoe COCTOSIHME BeLlecTBa, ras3, (U3MYecKMe BeNUYMHBI, eanHULLbI
N3MepeHns, KOCMOC, NaHeThbl, 3883461, ConHLe.

Buonorus: hoTocuHTE3, AblXaHue, bruocdepa.

["eorpadusa: atmMocepa, ruapocdepa, MUHepasbl, FOPHbIE MOPOAbI, NOME3HbIE
McKonaeMble, TOM/IMBO, BOAHbLIE PeCYpChl.

9 KJIACC

BemeCTBO U XUMHYCCKaf peaKIus

MepuroamMyecKkunin 3akoH. Neproanyeckas cMcTemMa XMMUUYeCcKnx anemeHTos /.
N. MeHpeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTM B WM3MEHEHUW CBOWCTB
XUMUYECKNX 3/1EMEHTOB MePBbIX TPEX MNePUOLO0B, Kanus, KabLns U UX COefNHEHNI
B COOTBETCTBMM C [O/IOXKEHMEM 3/1IEMEHTOB B [lepnogmyeckon cucteme u
CTPOEHMeM X aTOMOB.

CTpoeHue BellecTBa: BUAbl XUMUYECKOW CBA3W. TUMbl KPUCTaIMYECKMX
PELETOK, 3aB1CMMOCTb CBOMCTB BELLECTBA OT TWUMA KPUCT/IIMYECKOW PELLETKUN U
BNAA XMMUYECKOI CBA3N.

Knaccugmkauma 1 HoMeHKnaTypa HeopraHuyeckux BellecTB. XMUMMUYecKue
CBOMCTBa BELLECTB, OTHOCALUMXCA K Pas3/IMYHbIM K/laccaM HeopraHMYecKmx
COefIMHEHWI, TeHeTNYeCKas CBSA3b HEOpraHMYeCKNX BELLECTB.

Knaccmgpukaums XMMUYecKUX peakuuia no pasiMyHbIM npusHakam (no yumcny
M COCTaBY Yy4YaCTBYHOLMX B peakuun BeLLecTB, MO TEMI0BOMY 3(PdeKTy, Mo
N3MEHEHMIO CTENeHel OKUCNEHUS XUMUYECKMX 3/IEMEHTOB, MO 06paTUMOCTH, Mo
YyyacTUIO KatanmsaTopa). IK30- 1 3HL0TEPMUYECKME peakunn, TEPMOXUMUYECKNE
ypaBHeHU.

[MOHATME O CKOPOCTM XUMUYECKOW peakumn. TMoHATME 06 06paTUMbIX W
HeobpaTUMbIX XMMUYECKUX peakumusaX. MOHATME O TOMOMeHHbLIX W reTeporeHHbIX
peakumax. MNMoHATHe 0 KaTasm3e. MNoHATVE O XMMNYECKOM paBHOBECUUN. PaKTOPbI,
B/IMAIOLLME HA CKOPOCTb XMMMWYECKOW peakumuv W MOMOXKEHNE XMMWUYECKOro
paBHOBECKS.

OKMCNNTEIbHO-BOCCTAHOBUTENbHbIE  PeakuuKn,  3NEeKTPOHHbIA  GanaHc
OKUCNNTENbHO-BOCCTAHOBUTE/IbHOW peakumu. CocTtaBneHne  ypaBHEHWi
OKUC/UTENIbHO--BOCCTAHOBUTE/IbHLIX ~ peakuuid € MCMOMb30BaHWEM  MeToja
3N1IEKTPOHHOr 0 GanaHca.



Teopusa aNeKTPONUTUYECKOW Anccoumannn. dNeKTPONNUTLI U HEINEKTPOIUTI.
KaTnoHbl, aHMOHbI. MexaHun3m guccoumnaumy BeLecTB C pas/InyHbIMU BULAMM
XMMUYecKoi cBasmn. CteneHb guccounaumm. CunbHble U cnabble 3N1EKTPONNTDI.

Peaku1mn NOHHOro 06MeHa. Y CnoBua NPoTeKaHWs peakumii MOHHOro 06MeHa,
MOSIHblE W COKpaWéHHble WOHHble YypaBHeHWA peakumili. CBOWCTBA KMC/OT,
OCHOBaHWI W COMeil B CBETe NPeACTaB/eHNIA 06 3N1eKTPOIMTUYECKOW AMUCCoLMaLmn.
KauecTBeHHble peakuuy Ha MOHbI. MOoHATKE O rnaponn3e Coneil.

Xumuueckuii IKcnepumenm:

O3HaKOM/IEHME C MOAENAMU KPUCTa/IIMYECKUX PELLETOK HeopraHn4ecKmx
BELLEeCTB — METa//IoB M HeMeTanoB (rpaduta M asMasa), CNOXHbIX BELLECTB
(xnopwaa HaTpus), NccnefoBaHMe 3aB1UCMMOCTM CKOPOCTU XMMUYECKOI peakumm OT
BO3MENCTBMA  pasMYHbIX  (haKTOPOB, WCC/eAOBaHME  3/IEKTPONPOBOLHOCTU
pacTBOPOB BELLECTB, NpoLiecca AUCcoumaLMn KUCOT, LLenoYein u conert (BO3MOXHO
1CMO/Mb30BaHNe BUAEO MaTepuasioB), MPOBEAEHME OMbITOB, WTHOCTPUPYHOLLNX
MPU3HaKNW MPOTEKAaHUA peakuMiA WOHHOrO obmeHa (06pas3oBaHWe 0CaAKa,
BblgefieHne rasa, obpasoBaHMe BOfbl), OMbITOB, WMHOCTPUPYHOLMX NPUMEPBI
OKUCNNTENbHO-BOCCTAHOBUTE/IbHbIX peakuuid (ropeHve, peakuuv pasnoXeHus,
COeAMHEHUNs),  pacro3HaBaHWe  HEOpPraHW4YeckKMx  BewecTB C  MOMOLLbHO
KayeCTBEHHbIX peakuMiAi Ha MOHbI, peLLeHME 3KCMePUMEHTA/IbHBIX 3a4ay.

HemeTtajabl 1 X COCAUHCHUSA

Obuwas xapakTtepucTtmka ranoreHoB. OCO6eHHOCTM CTPOeHWUs aToMOB,
XapaKTepHble CTeneHW OKucneHus. CTpoeHue U (IM3NYecKme CBOMCTBA NPOCTbIX
BELLECTB — ra/loreHoB. XMMUYecKme CBOMCTBa Ha Npumepe Xnopa (B3aMMogeincTamne
C MeTa//lamK, HemeTaiamu, Lenodamu). Xnoposogopod. ConsiHasa KuUCIoTa,
XMMUYECKMe CBOICTBa, MOMyYyeHWe, MpUMeHeHWe. [eictene xnopa W
X/IOPOBOAOPOAA Ha OpraHM3M YesnoBeka. BaxkHenLume Xnopuabl ¥ X HaxoXaeHne B
npupose.

Obwasa xapaktepuctnka anemeHToB VIA-rpynnbl. OCO6EHHOCTM CTPOEHUS
aTOMOB, XapaKTepHble CTerneHn oKucrieHus. CTpoeHue U (PU3NYECKMe CBOWCTBA
MPOCTbIX BELLECTB — KUCNOPOAA N cepbl. ANTOTPOMHbIE MOAUMDMKALMM KNCNOPOAaa
N cepbl. XUMUYECKMe CBOWCTBa cepbl. CepoBOAOpOs, CTPOeHUe, n3nYeckme U
XMMUYeckune cBoircTBa. OKcuAbl Cepbl Kak NpeAcTaBUTENIM KMCNOTHLIX OKCUAOB.
CepHas K1cnoTa, (hM3nyeckme N XMMmyeckme cBoicTBa (06LLme Kak npeacTaBuTens
Knacca KuCNoT K cneumpuyeckune). XMMUYECKME peakunn, nexaline B OCHOBE
MPOMbILLIEHHOIO Crocoba Mnosy4yeHnst CEepHOM KUCNOoTbl. puMeHeHWe CepHOiA
Kncnotel. COMM CEPHON KWCNOTbI, KauyecTBeHHas peakuusi Ha CynbgaT-UoH.
HaxoxaeHne cepbl MU €& coeauHeHM B npupode. XMMUYECKOe 3arpsisBHeHue
OKpYXXatoLen cpefbl COefUHEHMAMU cepbl (KUCMOTHbIE A0XAW, 3arpsisHeHue
BO3/yXa 1 BOAOEMOB), CNOCOObLI ero npeaoTBpaLLeHMS.



Obuwan xapaktepuctuka anemeHToB VA-rpynnbl. OCOGEHHOCTU CTPOEHUA
aTOMOB, XapaKTepHble CTeneHW OKWUCNeHWs. A30T, pacrnpocTpaHeHne B MPUPOLE,
(hn3myeckme n XMMmn4Yeckme ceorictea. Kpyrosoport asoTta B npupoge. AMMUaK, ero
(hn3nyeckKmne N XMMMYeCcKne CBOMCTBA, NoslydeHre 1 npumeHeHre. Conm aMMoHUS,
NX (n3NYEeCKne N XMMUYECKNE CBOWCTBA, NpMeHeHMe. KayecTBeHHasA peakums Ha
MOHbI aMMOHUWA. A30THas KWCoTa, eé Mosny4veHne, (U3nMYeckne U XMMUYECKMe
cBovcTBa (0OWMe KaK MpeAcTaBuMTeNd Knacca KWUCNOT U crieuuduyeckme).
icnonb3oBaHme HATPATOB W COJMel aMMOHUSA B Ka4eCTBE MUHEPa/IbHBIX Y06PeHNIA.
XNMMYeCKOoe 3arps3HeHNe OKPY>KatoLLLE cpefbl COeUHEHNAMY a30Ta (KUC/IOTHbIE
[OXAOW, 3arpsasHeHVe BO3fyxa, MoyBbl U BOLOEMOB). Pocdop, annoTpornHble
mMoanduKaumm ocdopa, Pusnyeckme n XmMMmyeckne ceoinctea. Okemg dochopa
(V) n octopHas KucnoTa, PU3NYECKME N XMUMUYECKUE CBOWCTBA, MONyYeHNe.
Mcnonb3oBaHme hocaToB B Ka4eCTBE MUHEPa/IbHBIX YA06PEHWIA.

Obwasa xapakrtepuctnka anemeHToB IVA-rpynnbl. OCO6EHHOCTM CTPOEHUS
aTOMOB, XapaKTepHble CTENEHW OKUCNEHUS. Y TNepos, aflnoTPOMNHbIe MOAN(UKALNN,
pacnpocTpaHeHne B NpUpode, PrsnYeckme 1 XMMmMyeckmne ceocTea. ALCopoums.
KpyrosopoT yrnepoga B npupoge. OKcuibl yrnepofa, WX Qusnyeckme W
XMMUYECKNe CBOWCTBa, [ENCTBME HAa JKMBble OpPraHM3mbl, MOAyYeHUe U
NMPUMeEHeHNe. DKONOornyeckmne npobsiemMbl, CBsizaHHble ¢ okcuaom yrnepoga (1V),
rmnoTesa rnobasbHOro MoTensIeHns KAMmara, MapHWKOBBIA 3(MEKT. YTo/bHas
Kucnota U eé conu, Mx (hU3nMyeckne M XMMUYECKME CBOWCTBA, MOJSyYeHWe W
npumeHeHne. KauyecTBeHHad peakums Ha KapboHaT-WOHbl. KIcrnonb3oBaHue
KapOoHaTOoB B ObITY, MeAMUMHE, MPOMbILLIEHHOCTU U CENbCKOM X03ACTBe.

MepBOHaYa/ibHbIE NMOHATUS 00 OpraHMYecKmMxX BELLLeCTBaX Kak O COeAMHEHUAX
yrnepoga (MeTaH, aTaH, 3TUeH, aLeTWUeH, 3TaHo, TNULEPVH, YKCYCHasa K1CNoTa).
MpupofHble WUCTOYHMKW YrNeBOAOpPOAoB (Yronb, MPUPOAHLIA ras, HeqTb),
NPOAYKTbl MX MepepaboTkn (6eH3MH), UX POonb B ObITY U MNPOMbILLIEHHOCTW.
[MoHATME 0 BUOMOTMYECKN BXHbIX BELLECTBAX: XMpaX, 6efikax, yrnesogax — n nx
pPOIM B KM3HM 4enoBeka. MaTepuasbHOe €AUHCTBO OpraHU4YeckUx M
HeopraHMyecKnx coeVHEHWIA.

KpeMHWiA, ero uanyeckme u XMMUYECKMe CBOWCTBA, MOSyYeEHUe U
npumeHeHne. CoefMHeHNA KpeMHus B npupoge. O6Lume npefcTaBieHns 06 okcuae
KpeMHus (IV) n KpeMHueBor Kuncnote. CUAMKaThbl, X UCMOMb30BaHNE B ObITY, B
MPOMbILLNIEHHOCTN. BadkHelLne CTPoUTENbHblE MaTepuasibl: KepamuKa, CTEKO,
LleMeHT, 06eToH, >kene3obetoH. [1pobnembl 6e30MacHOro  MCMosb30BaHNA
CTPOMTENbHBIX MaTepnasioB B NOBCEAHEBHOMN YXU3HN.

Xumuueckuii IKcnepumenm:

n3yyeHne 06pasL0B HEOPraHNYeCKNX BeLLECTB, CBOMCTB COJIIHOM KWCOTHI,
NpoBeAeHNEe KaueCTBEHHbIX peakumii Ha XI0pUA-MOHbI 1N HAGMIOAEeHME NPU3HAKOB



X NPOTEKaHWSA, ONbITbl, OTPaXKarloLMe (U3NYEeCKMe M XMMMUYECKMe CBOWCTBA
rafioreHoB U WX COefMHeHWA (BO3MOXHO WCMO/b30BaHME BUAEOMATEPUA/IOB),
O3HaKOM/1eHMe ¢ 0bpasLamm Xnopuaos (rasioreHnaoB), 03HaKOM/IEHUe C 0bpa3Lamm
cepbl U eé coefuHeHWAMM (BO3MOXHO WCMO/Mb30BaHWE BWAEOMATepPUasoB),
Hab1t0AeHNe npouecca 06yrnnBaHUs caxapa nof AeiCTBUEM KOHLEHTPUPOBaHHOM
CEepPHOM KMCNOTbI, U3yYeHNe XMMUYECKMNX CBOWCTB pa3baB/ieHHOW CEPHOW KUCNOTHI,
NMpoBeAeHVe KayeCTBEHHON peakummn Ha Cynb(aT-uoH 1 Hab/oAeHre Npu3Haka eé
MPOTEKaHUS, 03HAKOM/IEHNE C (DM3MYECKMMU CBOWMCTBaAMM a30Ta, docdopa N KX
COeAMHEHNA (BO3MOXHO MCMO/b30BaHNE BUAeOMaTepPUanoB), obpasLamm a3oTHbIX
N hocopHbIX YA0BpPeHWA, NonyyeHne, cobupaHune, pacrnosHaBaHue N U3yYeHMe
CBOWCTB ammuaka, MpOBeAeHMe KayeCTBEHHbIX peakunili Ha WMOH aMMOHUA U
(hocthaT-OH N M3ydYeHWe TNPU3HAKOB MX MPOTEKaHUs, B3aUMOAENCTBME
KOHLEHTPMPOBaHHOW a30THOM KMWC/OTbl C Mefblo (BO3MOXHO MCMOJIb30BaHWe
BUAEOMATEPUAIOB), W3YYeHVEe MOfeNen KPUCTIMYECKUX pPeLléToK aiMasa,
rpaura, (ynnepeHa, O3HaKOM/IEHME C MPOLECCOM aacopbuum pacTBOPEHHbIX
BELLECTB aKTMBMPOBAHHbLIM YINEM M YCTPOMNCTBOM MPOTUBOrasa, MosyyeHue,
cobupaHue, pacrnosHaBaHne N N3ydeHWe CBOWCTB YreKUCIOro rasa, NpoBeAeHue
KayeCTBEHHbIX peakumii Ha KapboHaT U CUIMKAT-MOHbI U U3YYeHre NPU3HAKoB MX
NPOTeKaHWsi, O03HaKOM/IEHMe C MPOAYKUMeA CUINKATHOW MNPOMBILLIIEHHOCTH,
peLleHne 3KCrepyMeHTaNIbHbIX 3af4ad Mo Teme «BaxHeWlllne HemeTanibl U KX
COEUHEHNA.

MeTanjabl 1 UX COCAUHCHUA

Obwan xapakTepucTnKa XMMNYECKUX 3/IEMEHTOB — METa/1/IOB HA OCHOBaHUU
X NONOXeHus B [lepuroanMyecKoil CUCTEME XMMUYECKUX 3nemeHTos M. W.
MeHzeneeBa 1 CTpoeHUsi aToMoB. CTpoeHre MeTannoB. MeTannmnyeckas CBsisb U
MeTa//IMYecKass  KpUCTa/IMYeckass  pPellétka.  JNEKTPOXUMUYECKUA  psaf,
HanpPsHKeHNn MeTanoB. Pr3nNYeCKMe N XMMUYECKME CBOMCTBa MeTaslioB. O6Lume
Cnocobbl Mosny4vyeHnss MeTaiioB. [MOHATME O KOPPO3UM METa/I0B, OCHOBHbIE
CNoco6bl 3aLMTbl X OT KOppo3un. Cnnasbl (CTasb, YyryH, AHopatoMUHKIA, 6POH3a)
N VX MPUMEHEHNE B ObITY N MPOMbILLIEHHOCTH.

LLlenoyHble MeTanbl: NMosioXKeHne B Meproamnyeckor cucTeMe XMMUYECKNX
anemeHToB M. . MeHpeneeBa, CTPOeHMe MX aTOMOB, HaxOX[AeHWe B Mpupoje.
dun3nyeckme N XMMMUYECKMe CBOMCTBA (Ha NpuMepe HaTpus 1 Kanust). OKcuabl 1
rMOPOKCUAbI HaTpMsa W Kanus. TIpYMeHeHWe LWEeNoYHbIX MEeTa/loB U KX
COEIUHEHWIA.

LLlenoyHo3eMeNlbHble  MeTa/i/lbl  MarHWin - M KaslbLMil:  MONIOXKEeHe B
Meprofnyeckor cucTeMe XuMmyeckmx aneMmeHToB . V. MeHgeneesa, CTpoeHMe nx
aTOMOB, HaxOoX[eHue B npupode. Pr3nNYecKme N XMMUYECKME CBOMCTBA MarHus v



Ka/ibLUms. BaxXHelLLne coeiMHEHUS KaibUms (OKCKA, rnapoken, conu). XXECTKOCTb
BOZbI M CMOCOObI €6 YCTPaHEHUS.

ANOMWHWIA: NONOXeHWe B [eprnognyecKoin CUcTeMe XMMUYECKUX 3IEMEHTOB
O. V. MeHpeneeBa, CTpOeHMEe aTtoMa, HaxoXaeHwe B npupoge. dusnyeckue u
XMMUYEeCKNe CBOMCTBa a/IlOMUHMA. AMDOTEPHbIE CBOMCTBA OKCMAA U rnapokcuaa
IFOMUHUA.

YKeneso: nonoxkeHue B Nepnoanyeckon cUCTeMe XUMUYECKUX 3N1eMEHTOB /[].
. MeHpeneeBa, CTPOeHWE aToMa, HaxoXAeHwe B npupoge. Pu3nYeckne W
XMMUYECKMe CBOMCTBA Xenesa. OKeuabl, rmapokenasl u conv xenesa (1) n >xenesa
(111), nx cocTta., CBOWCTBA U NOJYYeEHNE.

Xumuueckuii IKCnepumenm:

O3HaKoM/ieHMe ¢ obpasuamy MeTaIoB U CNaBoB, WX (PU3NYECKMMMU
CBOMCTBaMM,  M3y4yeHWe pe3ynbTaTOB  KOPPO3MM  MeTalloB  (BO3MOXHO
MCNoONb30BaHNe BWAeOMaTepuasioB), OCOOGEHHOCTENM B3aUMOLENCTBMSA OKcuaa
Ka/bUMs M Hatpus C BOAOK (BO3MOXHO WCNO/Mb30BaHWE BUAEOMATEPUA/IOB),
nccnefoBaHe CBOMCTB XECTKOM BOAbI, MpoLecca ropeHns »enesa B KUCIopoae
(BO3MOXHO  MCNOMb30BaHME  BMAEOMAaTepuanoB), MNPU3HAKOB  MPOTeKaHWs
KayeCTBEHHbIX peakLMil Ha MOHbI: MarHus, KasbLus, anloMUHKS, LMHKa, Xenesa (11)
n xenesa (I11), megn (Il), HabnogeHWe M onMcaHMe MPOLIECCOB OKpaluMBaHWA
NJ1aMeHn uoHaMK HaTpus, Kanma U Kaibuua (BO3MOXKHO UCMO/Mb30BaHMe
BUeoMaTepranos), UccnefoBaHe aMDOTePHbIX CBOMCTB MMAPOKCMAA a/TFOMUHUA U
rmapoKcnaa UMHKa, pelleHne aKcrnepuMeHTaIbHbIX 3a4ad no TeMe «BaxkHenLme
MeTa/l/lbl N UX COEAUHEHUA.

XuMHS M OKPYXKAKOLIAS Cpeaa

Bewectsa u MaTepuasnbl B MOBCEAHEBHOM >XM3HM 4YenioBeka. beszonacHoe
NCMO/b30BaHNe BELLECTB U XMMUYECKMUX peakuuid B 6bITy. MepBas MOMOLLb Npu
XUMUYECKMX 0XKOraxX 1 OTpPaB/IeHUAX.

XNMMYeCKOe 3arpsisHeHVe OKpYXKarollein cpefpl (npegensHas fonycTumas
KOHLIeHTpauusa BewecTs, ganee — MAK). Ponb XMMuUK B peLleHnn 3KOMOrMYeCcKmX
npo6em.

Xumuueckuii IKcnepumernm:

n3yyeHre 00pasLLOB MaTepuasioB (CTEK/O, ChaBbl METa/IN0B, MOMMMEPHbIE
marepuabl).

Mexcnpeomemmnoie ceasu

Peannzauma MexnpeameTHbIX CBA3e NpW U3ydeHUU Xummnm B 9 Knacce
OCYLLECTB/IAETCA 4Yepe3 MCMO/b30BaHWEe KakK OOLMX eCcTeCTBEHHO-HayUHbIX
MOHATUIA, TaK U NOHATUIA, ABNAIOLLMXCSH CUCTEMHBLIMU AN OTAENbHbIX NPeLMeTOB
eCTeCTBEHHO--Hay4HOro LnKna.



Ob6une ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4yHbIA (pakT, rmnortesa, 3akoH,
Teopusa, aHaiM3, CUHTE3, Knaccugmkauus, nepuognMyHOCTb, HabntogeHue,
3KCMEePUMEHT, MOJENMpoBaHNe, W3MePeHWe, MOAEeNb, SABMIEHUE, MapHUKOBbIN
3(h(heKT, TEXHOMOINA, MaTepuarbl.

dun3mka: MaTepus, aTtom, 3N1EKTPOH, NPOTOH, HENTPOH, MOH, HYKNNL, N30TOMbI,
PaAnoaKTUBHOCT, MOneKyna, 3NEKTPUYECKMIA 3apAag, MPOBOAHUKN,
MONYNPOBOAHWKW,  AM3MIEKTPUKK,  (DOTO3/IEMEHT, BELLEeCTBO, Teno, O00béM,
arperaTHoe COCTOSIHMe BeLLecTBa, ras, pacTBop, pacCTBOPMMOCTb, KPUCTa/I/INYECKAS
peLléTka, Crnaebl, (PU3NYECKME BENMUYMHDBI, efVHULbI U3MEPEeHNs, KOCMUYECKOe
NPOCTPAHCTBO, NIaHeThl, 3B834bl, COMHLE.

Buonorvsa: ¢oTtocuHTes, AblxaHue, buocgepa, 3KOCUCTEMA, MUHepasibHble
yA00OpeHns, MUKPO3/IEMEHTbI, MaKpPO3/IeMEHTbI, NMUTaTe/IbHble BELLECTBa.

["eorpadusa: atMocepa, ruapocdepa, MUHepasbl, FOPHbIE MOPOAbI, NOME3HbIE
MCKOMaemble, TOM/IMBO, BOAHbIE PECYPCbI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHWS MpPOrpammbl  OCHOBHOIO  0O6LLEro
0bpa3oBaHMA AO0CTMraloTCcsa B XoAe O00y4veHUs XMMUM B €AUHCTBE Y4ebHOW U
BOCNUTATE/IbHON AeATeNIbHOCTU B COOTBETCTBUM C TPAAULMOHHBIMU POCCUACKUMU
COLMOKYNbTYPHBIMU U yXOBHO-HPABCTBEHHbLIMU LIEHHOCTAMW, MPUHATLIMK B
o6LLecTBe npaBuiamy M HOpMamy MNOBeAeHMs UM CMOCOOCTBYHOT npoLieccam
CamMOonO3HaHMs, CaMopasBUTUS 1 coLmanm3aLmm 06yyaroLLMXCs.

JINYHOCTHbIE  pe3ynbTaTbl  OTPaXalOT  TOTOBHOCTb  00Yy4aroLMXCH
PYKOBOACTBOBATbCA  CUCTEMOM  MO3UTUBHBIX  LEHHOCTHbIX  OpPWEeHTauuii U
pacLUMpeHye onbITa 4esaTe/IbHOCTU Ha eé OCHOBE, B TOM YMC/IE B YaCTU:

l) MAaTPHOTHYECKOI'0 BOCIIMTAHUA .

LIEHHOCTHOIO OTHOLLEHNA K OTEeYEeCTBEHHOMY KY/IbTYPHOMY, NCTOPUYECKOMY
N Hay4YHOMY HacneAuto, MOHMMAaHUS 3HAYeHMS XMMUYECKON HAyKM B XKU3HK
COBPEMEHHOI0 06LLEeCTBa, CMNOCOOHOCTU BMafeTb AOCTOBEPHOM MHGOpMaLMEn O
MepefoBbIX AOCTMXKEHMAX U OTKPbITUSAX MUPOBOWM WM OTEYECTBEHHOW XUMWUMW,
3aMHTEPECOBAHHOCTU B HAYYHbIX 3HaHMSAX 00 YCTPOIMCTBE MMpa M 06LLECTBA;

2) I'pakaIaHCKOro BOCIIMTaHUA:

NpeacTaBneHns O COUMaIbHbIX HOpMax W MnpaBuiax MeXINYHOCTHbIX
OTHOLLEHWIA B KOJINIEKTUBE, KOMMYHUKATUBHOW KOMMETEHTHOCTU B OOLLECTBEHHO
MONE3HON,  Y4eOHO-UCCNeaoBaTeIbCKOM, TBOPYECKOW W ApYyrux  Buaax
[eATeNbHOCTN, TOTOBHOCTM K Pa3HO06pa3HOi COBMECTHOW [eATeSIbHOCTM Mpu
BbIMO/IHEHUM  Y4eOHbIX, MO3HaBaTe/lbHbIX 334a4y, BbIMOHEHUM XUMUYECKMX
3KCMEPVMEHTOB, CO3[aHUN Y4eOHbIX NPOEKTOB, CTPEM/IEHNA K B3aMOMOHVMAaHNIO
1 B3a1MOMOMOLLIM B MPOLecce 3T0i y4ebHOIN AesATeNlbHOCTH, FOTOBHOCTY OLeHMBATb
CBOE roBefeHNe W MOCTYNKN CBOMX TOBapULLEN C MO3MLUN HPABCTBEHHBIX U
MPaBOBbIX HOPM C YY4ETOM OCO3HaHWA NOCNEACTBUIA MOCTYMNKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MVPOBO33PEHYECKME MPEACTaB/EHNS O BeLleCTBe M XMMWUYECKON peakuun,
COOTBETCTBYIOLME COBPEMEHHOMY YPOBHIO PasBUTUS HayKu WM COCTaBastoLime
OCHOBY [ANS1 NOHVMMaHUA CYLHOCTU Hay4YHOW KapTUHbI MUpa, NpeacTaBneHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX pPa3BUTUS MPUPOAbI, B3aMMOCBA3SX 4YenoBeKa C
MNPUPOLHON CPeaoi, 0 POSIN XMMUW B NO3HAHWUM 3TUX 3aKOHOMEPHOCTEN;

Mo3HaBaTe/lbHble MOTWBbI, HanpaBeHHbIE Ha MOyYeHWe HOBbLIX 3HaHWI MO
XUMUW, HeobxoauMble ANs 06bACHEHUS Hab/oAaeMbIX MPOLLECCOB U ABNEHWA,
Mo3HaBaTe/lbHOW, WH(OPMAaLMOHHON N 4YMTaTeNbCKOWM Ky/bTypbl, B TOM 4uChe
HaBbIKOB CaMOCTOATE/IbHOW paboTbl C  Yy4ebHbIMM TEKCTamu, CrpaBOYHOM



NATEPATYPOR, AOCTYMHLIMUA  TEXHUYECKMMMU  CPeACcTBaMM  MH(OPMALMOHHBIX
TEXHOMOTWNA;

MHTEPEC K OOYy4YEHUO W MO3HaHWUI, M0603HATENbHOCTb, FOTOBHOCTb U
CMOCOOHOCTb K CamMo00pa3oBaHMIO,  MPOEKTHOM M UCC/efoBaTe/IbCKOW
[eATeNIbHOCTN, K OCO3HAHHOMY BbI6GOPY HanpaBieHHOCTN W YPOBHA 00y4YeHUs B
Aa/ibHeNLLEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HaHMe LEHHOCTW >KWM3HW, OTBETCTBEHHON0 OTHOLUEHMS K CBOEMY
3[0POBbLI0, YCTAHOBKM Ha 340pO0Bbli1 06pa3 >XWM3HW, OCO3HaHWE MOCNeACTBUA U
HenpuAaTVe BPeHbIX MPUBbIYeEK (YNOTPebsieHNs anikorons, HapKOTUKOB, KypeHus),
HeobXoAMMoCcT!  cobMoaeHNs  npaBui  6e30MacHOCTM  Mpyv obpalleHMn ¢
XVUMUYECKUMI BELLLECTBAMM B ObITY 1 peasibHOW XXN3HMW;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEPeC K NPaKTUYeCKOMY M3yUYeHMIo Npodeccuini n Tpyaa pasfiMuHoro poja,
yBaXKEHWE K Tpyay ¥ pe3ynbTatam TPYA0BOIN AeATeNbHOCTH, B TOM UMC/e Ha OCHOBE
MNPUMEHEHNS  MNPEeAMETHbIX  3HaHWKW MO XMMWUW,  OCO3HaHHbIA  BbIGOP
WHAMBMAYAIbHOW TPaeKTOPUM NPOAOHKEHNS 06pa3oBaHNs C YYETOM IMYHOCTHbIX
WNHTEPECOB M CMIOCOOHOCTU K XUMWUW, OOLLLIECTBEHHbIX UHTEPECOB U MOTPEOHOCTEN,
YCMELIHON NPOgecCUOHaNbHOM AeATeNbHOCTU U Pa3BUTUA HEOOXOANUMBIX YMEHWIA,
rOTOBHOCTb afjanTMpoBaTbCs B MPOGECCMOHA/IbHON Cpefe;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

3K0/0rMYeCcKm LienecoobpasHoe OTHOLLEHNE K NPUPOAE KaK MCTOYHUKY YKU3H
Ha 3emsie, OCHOBe €€ CyLIeCTBOBaHUSA, MOHUMaHWe LEHHOCTM 3[0pOBOro U
6e3onacHoro obpasa >XW3HW, OTBETCTBEHHOE OTHOLLUEHME K COOCTBEHHOMY
(M3nyecKkoMy M MCUXMYECKOMY 3[0POBbH, OCO3HAHWE LIEHHOCTU COBGNOAEHNS
npaBun 6e30MacHOro NoBeAeHMs NpK paboTe € BELLLECTBAMM, a TaKXKe B CUTYyaLusIX,
YIPOXAKOLLMX 340POBbIO U XKN3HU NOAEN;

CMOCOGHOCTN MPUMEHATL 3HaHWA, MOJlyYaeMble MPU U3YYEHUU XUMWUK, 4NS
peLLeHNs 3aa4, CBA3aHHbIX C OKPY>KatoLLel NPUPOAHONW Cpefoi, A1t NOBbILLEHNS
YPOBHS  3KONIOrMYECKON  KyNbTypbl, 0OCO3HaHMS  rN06anbHOro  XapakTtepa
9KONOrMYECKMX NPO6MeM W NyTel MX PeLleHnst NOCPeAcTBOM METOAO0B XUMUM,
9KONIOrMYECKOro MbILLIEHNS, YMEHUS PYKOBOACTBOBATLCA UM B MO3HABaTE/IbHOW,
KOMMYHUKaTUBHOM W1 COLMaNIbHOMN MPaKTUKe.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAaMETHbIX Pe3ynbTaTOB BbIAENSKOT 3HAUMMbIE A1
(hopmMMpoBaHMSA MUPOBO33PEHUSA 0BLLIEHAYYHbIE MOHATMS (3aKOH, TEOPUS, MPUHLMM,
rmnoTesa, (akT, cucTemMa, MpPOLECC, IKCNEPUMEHT W  ApYyroe.), KOTopble
MCMONb3YKOTCA B €CTECTBEHHO-HAyYHbIX Y4YeOHbIX MpeameTax W MO3BONAOT Ha
OCHOBE 3HaHWI M3 3TUX NPeAMETOB (JOPMMPOBaTb NPEACTaBMEHNE O LIENOCTHOW



Hay4HOW KapTMHEe Mupa, N YHUBEPCa/IbHblE Y4ebHble AeincTBUSA (MOo3HaBaTe/bHbIe,
KOMMYHWKaTVBHbIE, PerynsiTUBHbIE), KOTOpble 0b6ecrneynBaloT (POopMUpoBaHME
FOTOBHOCTU K CaMOCTOSTe/lbHOMY M/1aHWPOBaHUIO N OCYLLECTB/IEHNIO Y4eOHOM
[eaTeNbHOCTW.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JjornyecKkue 1eMCTBUSA:

YMEHUSA WCMONb30BaTb MPUEMbI JIOTMYECKOT0 MbILIEHUA MPU OCBOEHUN
3HAHWIA: PacKpbIBaTb CMbIC/T XMMWUYECKMX MOHATUIA (BbIAENSATb UX XapaKTepHble
MPU3HaKKW, YCTaHaB/IMBaTb B3aMMOCBA3b C APYrMMMU MOHATUAMM), UCMO/b30BaTb
MOHATUA A4N151 0OBbACHEHWSA OTAE/bHbIX ()aKTOB W ABNEHWIA, BbIGMPaTb OCHOBaHMS 1
KpUTEpUM ANd Knaccugukaumm XMMUYECKUX BELLECTB N XMMUYECKUX peakLuui,
yCTaHaBNMBaTb MPUUYNHHO-CNEACTBEHHbIE CBA3M MeXAy OO0beKTaMu M3y4veHus,
CTPOUTb NIOFNYECKne paccyxaeHus (MHAYKTUBHbIe, AefyKTUBHbIE, MO aHa/Iorun),
[ieNaTb BbIBOAbI M 3aKNHOYEHWS;

YMeHVe TNPUMEHSATb B MPOLECcCe MO3HAHUA MNOHATUA (MpPeAMETHblE W
mMeTanpeamMeTHbIe), CUMBONNYECKME (3HAKOBbIE) MOAENN, UCMO/b3YeMble B XUMUW,
NMpeobpasoBbIBaTh LLUMPOKO MPUMEHSEMbIE B XUMUN MOJe/bHbIe NPeACcTaB/eHNs —
XUMUYECKUIA 3HaK (CMMBON 3/IEMEHTA), XMMUYecKas (opMyna U YypaBHeHue
XVMUYECKOW peakumn — Npu peLleHnn y4ebHo-No3HaBaTebHbIX 3a4a4, C YY4ETOM
3TUX MOJENbHbIX NPEeACTaB/EHNIA BbISBNATb M XapaKTepn3oBaTb CYLLECTBEHHbIE
MPU3HaKN M3y4aeMblX 00BEKTOB — XMMUYECKMX BELLECTB Y XUMUYECKUX peakLnn,
BbIABNATL  0OWMEe  3aKOHOMEPHOCTW,  MPUYMHHO-C/MIEACTBEHHbIE  CBA3U U
MPOTMBOPEUMSA B U3yHaeMblX NpoLeccax v ABNeHNsX.

ba3oBble uccienoBarebCKue 1eiiCTBUSA:

YMEHWE MCMo/b30BaTb MOCTaB/IeHHbIe BOMPOCbI B KayecTBe WMHCTPYMeHTa
MO3HaHMA, a TaKXKe B Ka4ecTBe OCHOBbI A1 POPMMUPOBaHMS TMNOTE3bI M0 MPOBEPKe
MPaBUIbHOCTM BbICKa3bIBAEMbIX CYXAEHUI;

NpuobpeTeHre OnbiTa MO MJIAHMPOBAHUIO, OpraHu3auMn u MPOBEAEHUIO
YYEHNYECKMX IKCMEPUMEHTOB, YMeHMe Habnwaatb 3a XO04OM npoLuecca,
CaMOCTOSATE/IbHO MPOrHO3MPOBaTb €ro pesynbTar, oPMy/IMpoBaTh 0600LLEHNS W
BbIBOAbI MO pe3y/ibTaTam NpPoBeAEHHOr0 ONbITa, UCCeA0BaHNSA, COCTaBNATL OTYHET
0 NpoAenaHHoi paboTe.

Pabora c undopmanueii:

YMeHVe BblOMpaTb, aHanM3npoBaTb W WHTEPNPETUPOBATb WHMOPMAaLMIO
pasNYHbIX BULOB M (HOPM NpeAcTaBeHns, NonyyYaeMyto 13 pasHbIX NCTOYHMKOB
(HayyHo-nonynspHas fuTepaTypa  XMMUYECKOro  COLEepXKaHWs, CrpaBOYHbIe
nocobus, pecypcbl VIHTepHeTa), KPUTUYECKU OLEeHMBATb MPOTUBOPEUMBYHO WU
HeA0CTOBEPHYH UH(OPMAaLMIO;



YMeHVe MPUMEHATb pas3/iyHble MeTOAbl M 3anpocbkl Mpu Moucke n oTbope
NH(OPMAaLMN N COOTBETCTBYIOLUMX [AHHbIX, HEOOXOAMMbIX [/ BbIMOSIHEHUA
yU4eOHbIX 1 NO3HaBaTe/IbHbIX 3aay onpeenéHHOro T1na, NPUobpeTeHKe OnbITa B
06/1aCTM  UCNOMb30BaHUA  MH(OPMaLMOHHO-KOMMYHUKATUBHBIX — TEXHOMOIUNA,
OBNafieHve KyNbTYpOo akTUBHOIO MCMO/b30BaHNSA Pa3/IMYHbIX NOMCKOBBLIX CUCTEM,
CaMOCTOATE/IbHO BbIGUPAaTL ONTMMAa/IbHYHO (DOpMY MpeAcTaBieHnUs MHopMaLn 1
WNNOCTPUPOBATL pPeLlaeMble  3a[a4n  HEC/IOXKHbIMK  CXemamu, Auarpammamu,
ApyrMm hopmamm rpaukm n nx KOMeMHaLnsamMu,;

YMEHMe WCMosb30BaTb W aHaJM3MpoBaTb B Mpouecce Yy4yebHON U
NCCNeaoBaTeNbCKON [eATeNlbHOCTU MH(OPMaUUIo 0 BANAHWUN MPOMbILLIEHHOCTH,
Ce/IbCKOr0 XO03A/MCTBA M TpaHCMopTa Ha COCTOSHME OKPYMKatoLein npupogHON
cpeabl.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMeHWs 3alaBaTb BONPOCk! (B Xo4e Ananora n (Unu) AMCKYCCcun) no cyLecTsy
obCcyaaeMori  TeMbl, (OPMY/NMpPOBaTb CBOM  MNPEASIOKEHUS  OTHOCUTE/NBHO
BbIMNOJIHEHWA NPEAJ/IOKEHHON 3aaauun;

YMeHVUA  NPeAcTaBNsTb  MOMYy4YeHHble  pe3y/bTaTbl  MO3HAaBaTe/bHOM
[EATeNIbHOCTU B YCTHbIX W MUCbMEHHbIX TeKCTax; Aenatb MNpe3eHTauuio
Pe3yNbTaToB BbIMO/IHEHUA XMMWUYECKOro 3KCnepumeHTa (N1abopaTopHOro onbITa,
NnabopaTopHOI paboTbl MO NUCCeA0BaHMIO CBONCTB BELLIECTB, YY4EOHOI0 NPOEKTA);

YMeHUA Yy4yebHOro COTPYAHMYECTBA CO CBEPCTHMKAMM B COBMECTHOM
Mo3HaBaTe/IbHOM W UCCNefoBaTeNlbCKOM  AeATe/IbHOCTU  MPU  PeLLeHnm
BO3HMKAKOLWMX NPo6ieM Ha OCHOBe Y4éTa OOLMX WMHTEPECOB M COr/lacoBaHWS
no3nunin (06¢yXKaeHnsi, 06MeH MHEHUSMMW, «MO3rOBbIE LUTYPMbI», KOOpAMHALMA
COBMECTHbIX  [EWCTBWA, ONpeaeneHne KpPUTepUeB MO OLEHKE KayecTBa
BbIMOJIHEHHOI paboTbl 1 Apyrue).

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIe 1eliCTBHS:

YMEHMe CamMOCTOATE/IbHO OMpefensaTh Lenu [AesTeNbHOCTW, MIaHupoBaTh,
OCYLLECTB/IATb, KOHTPONMPOBaTb M MPU HEOOXOAMMOCTU KOPPEKTMPOBATL CBOHO
[eATeNIbHOCTb, BbloMpaTh Hanbosee aheKTMBHbIE CMOCOObI PeLLEHNS YYeOHbIX U
Mo3HaBaTe/lbHbIX 3afa4y, CaMOCTOSTe/lbHO COCTaBNATb WM KOPPEKTMPOBATb
MNPeAnoXeHHbIA anroput™M [AeNCTBUA NPW  BbINONHEHWM 3adaHUA C  Y4ETOM
MOSlyYeHUS] HOBbIX 3HaHWI 06 M3yvaeMblX 00bEKTax — BELLeCTBaxX U peakuusx,
OLeHMBaTb COOTBETCTBME MOSYYEHHOrO pe3y/ibTara 3asB/IeHHON Lenn, ymeHue
1CMOMb30BaTh Y aHA/IM3MPOBATb KOHTEKCTbI, MpeAnaraemble B YCI0BUK 3aaHNiA.

NPEJIMETHBIE PE3YJIBTATBI

B coctaBe npegmeTHbIX pPe3ynbTaToOB MO OCBOEHMKO 00653aTefIbHOro
coAepXXaHus, YCTaHOB/IEHHOrO [aHHOW (hefepanbHOM paboyeli NpPorpaMmon,
BbIAENIAOT: OCBOEHHble 00Y4YalOWUMMNCA HayUHble 3HaHWA, YMEHUS U Crocoobl



[eNcTBuiA, creuynduyeckme Ans  NpeaMeTHOM 06nacTn  «Xumusa»,  BUAbl
[EeATeNbHOCTM MO MOJIYYEeHW0  HOBOMO  3HaHWA, €ro  MHTepnpetauuu,
MpeobpazoBaHMIo Y NPYMEHEHUIO B Pa3/IMUHbIX YHEOHbIX U HOBbIX CUTYaLMsIX.

K KoHLy 06y4eHuns B 8 kiacce NpeAMeTHbIe pe3y/ibTaTbl HA 6a30BOM YPOBHE

OTPaXKarT CPOPMMUPOBAHHOCTb Y 06YHatOLLMXCA YMEHWIA:

e PacKpblBaTb CMbIC/T OCHOBHbIX XMMMWYECKUX MOHATUIA: aTOM, MOJIEKYNa,
XVIMUYECKUIA 3/1EMEHT, MPOCTOE BELLEeCTBO, C/IOXHOE BeLlecTBO, CMeCb
(ogHOpPOLHAs M HEOQHOPOAHAsA), Ba/IEHTHOCTb, OTHOCUTE/IbHAs aToOMHas U
MOJIEKY/IAPHAas Macca, KO/MYEeCcTBO BeLLecTBa, MOJb, MOSApPHas macca,
mMaccoBast 4019 XMMUYECKOro 3/1eMeHTa B COEAUHEHUN, MONSIPHBIA 06BEM,
OKCW[, KWCNOTa, OCHOBaHWe, COfb, 3/1IEKTPOOTPULATENbHOCTb, CTEMeHb
OKWCNEeHWs, XMMUYecKas peakums, KnacCuukauma peakuuit: peakuuu
COEAMHEHUNS, peakUuMu pPasoXeHus, peakuun 3aMeLLeHns, peakumu
06MeHa, 9K30- 1 3HA0TEPMUYECKME peakLn, TENNIOBOM 3PQEKT peakLumu,
A4P0 aToMa, 3/1eKTPOHHbI €101 aTOMa, aTOMHas opbuTasnb, paguyc aToma,
XMMUYecKas CBA3b, MONAPHas U HeNonspHas KoBasleHTHas CBA3b, MOHHAS
CBA3b, WOH, KaTMOH, aHWOH, pacTBOp, MaccoBasd [ONs BeLlecTsa
(MpoLEeHTHasA KOHLEHTpauus) B pacTBOpE;

e WNOCTPMPOBATb B3aUMOCBSI3b OCHOBHbIX XWMWYECKMX MOHATUA 1
MPUMEHATb 3TW NMOHATUA NPU ONNCAHUU BELLECTB U UX NPEBPaLLEHNIA;

e UCMOMb30BaTb XMMUYECKYHD CUMBOAMKY [A/1A COCTaB/eHUs (opMy/
BELLLECTB U YPaBHEHWIA XUMUYECKNX PeaKLNiA;

o OMpefensTb BaJIEHTHOCTb aTOMOB 3/1EMEHTOB B OMHAPHbLIX COeAVHEHUSAX,
CTEMEeHb  OKWC/IEHUS  3/1IeMEHTOB B OWMHApHbIX  COeAUHEHUSX,
MPUHALNEXHOCTb BELLECTB K ONpeAenéHHOMY KnacCy COeAVHEeHWn Mo
(hopmynam, BWL XUMUYECKOW CBS3M (KOBaJieHTHas W  WOHHas) B
HeopraHM4YecKuX COeANHEHMSX;

e packpbiBaTb CcMbicn [lepuognyeckoro 3akoHa [. W. MeHgeneesa:
AEMOHCTPUPOBaTb MOHWMaHWe MepUoANYECKOn 3aBUCMMOCTM CBOWCTB
XUMUYECKNX 3/IEMEHTOB OT WX MOJIOXKEHNA B [Mepnoamnyeckont cucTeme,
3aKOHOB COXpaHEeHWs Maccbl BeLLecTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKY/IAPHOTO YYeHNs, 3aKoHa ABOragpo;

e ONUCbIBaTb W XapakTepu3oBaTb Tab/in4yHyto Gopmy [lepuognyeckoi
CUCTEMbl  XMMWYECKUX 3/IEMEHTOB: pa3/inyaTb MOHATUA  «r1aBHas
noarpynna (A-rpynna)» n «noboyHaa nogrpynna (b-rpynna)», manbie n
Oo/bLLUMe Mepuofbl, COOTHOCUTbL 0603HAYEHUs, KOTOpble WMEKTCH B
Tabnmue «llepuofmyeckass cuctemMa XuUMUYeCKUX 3nemeHtoB . W.
MeHzeneesa» C YMC/MOBbIMM  XapaKTepUCTUKaMW CTPOEHUS aTOMOB



XUMUYECKNX 3N1eMEHTOB (COCTaB U1 3apsf f4pa, 00LLee YMCo 3NEKTPOHOB U
pacnpegeneHue nx no 3MEKTPOHHLIM C/I0AM);

KnaccuguumpoBatb XMMUYECKNe 3M1eMeHTbI, HEOPraHNYecKne BeLLECTBa,
XMMUYecKne peakuum (Mo YMCNy U COCTaBy Y4acTBYHOLMX B peakuuu
BELLIeCTB, MO TEN/1I0BOMY 3(eEKTY);

XapaKTepn3oBaTb (ONUCbIBaTb) 06LLME XMMUYECKMe CBOMCTBA BELLECTB
Pa3INYHbIX KNaccos, NOATBEPXKAAA OnucaHve NprMepamm MOeKYNAPHbIX
YPaBHEHMI COOTBETCTBYHOLLMX XMMUYECKNX PeaKLNii;

MPOrHO31poBaThL CBOMCTBA BELLECTB B 3aBUCUMOCTM OT X Ka4eCTBEHHOIO
COCTaBa, BO3MOXHOCTM MPOTEKaHUs XMMWUYECKMX MpeBpaLleHnii B
Pa3IMYHbIX YCIOBUAX;

BbIYNCNIATb OTHOCUTENBbHYHO MOMEKYNAPHYIO M MOMAPHYIO MacChl BELLLECTB,
MacCOBYI0 [O/II0 XUMWYECKOro 3/eMeHTa Mo (hopmysie COefuHeHus,
MacCOBY!O [10/10 BELLLECTBA B PacTBOpPE, MPOBOAUTL PACUETbI MO YPaBHEHMIO
XUMUYECKOI peakuun;

MPUMEHSATb OCHOBHbIE OMepauuy MbICNIUTEIbHOW AeATENbHOCTU — aHaIn3 1
CUHTE3, CpaBHeHWe, 0606LLeHNe, CUCTEMATU3ALMIO, KnacCUrKaumio,
BbISIB/IEHNE MPUYNHHO--CNIEACTBEHHbIX CBA3E — A1 U3Y4YeHUs CBOWCTB
BELLECTB WM  XMMMWYECKMX peakumid, eCTeCTBEHHO-Hay4Hble MeToApbl
MO3HaHWA — HabMOAeHNe, W3MEPeHWE, MOAENMPOBaHNe, 3KCMepPUMEHT
(peasibHbIil 1 MbIC/IEHHBIN);

C/lefioBaTb NpaBmniaM Nnosib30BaHNs XMMUYECKOW MOCY A0 1 NabopaTopHbIM
obopyoBaHMeEM, a TakXke npasuiaMm o06palleHnss C BellecTBamMu B
COOTBETCTBMM C  MHCTPYKUMSMW MO  BbINOSIHEHNIO  N1a60PaTOPHBIX
XUMMUYECKMX OMbITOB MO NO/TYYeHUIO 1 COBUpaHNIo ra3oobpasHbIX BELLECTB
(Bogopofda 1 Kucnopoga), NPUroTOB/IEHNIO PacTBOPOB C OMNpeAe/éHHON
MacCOBOW [0/ieil paCTBOPEHHOrO BELLECTBa, NaHNPOBaTb U MPOBOAUTH
XMMUYECKNE 3KCMEPUMEHTbI MO pacro3HaBaHUIO PacTBOPOB LUENOYel U
KMCMOT C NOMOLLbIO UHAMKATOPOB (lakMyc, heHoNMTaNenH, MeTUIopaHX

n apyrue).

K KoHLYy 06y4eHus B 9 kiacce NpeAMeTHbIe pe3y/ibTaTbl HA 6a30BOM YPOBHE
OTPaXKaT CPOPMMUPOBAHHOCTL Y 06YUaOLLMXCA YMEHWIA:

PAcKpbIBaTb CMbIC/T OCHOBHbIX XUMMWYECKMX MOHATUIA:  XUMUYECKUIA
3N1EMEHT, aTOM, MOJMIeKYna, WOH, KaTWOH, aHWOH, NPOCTOe BeLecTBO,
CNOXHOE BeLIeCTBO, BafEHTHOCTb, 3/71IEKTPOOTPULLATENIbHOCTb, CTeMeHb
OKMCNEHNS, XMMUYECKasi peakLus, XMMMYecKas CBA3b, TeNIOBON ahdeKT
peakuuu, MONb, MONSIPHbIA O0OBLEM, pPacTBOP, 3MEKTPONUTBI, HE
3NEKTPONNTBI, 3NEKTPONMUTUYECKAs AMccoLMaLmns, pPeakuuy VMOHHOro
00MeHa, KaTam3aTop, XMMWYECKOe paBHOBECcMe, 00paTUMble U



HeobpaTUMble peakuun, OKUCNUTENIbHO-BOCCTaHOBUTESbHbIE PeakLuK,
OKMC/INTESIb, BOCCTAHOBUTESb, OKVUC/IEHWE U BOCCTAHOB/IEHUNE, a/INIOTPONNS,
am(OTEPHOCTD, XUMMUYecKas CBA3b (KoBaNieHTHas, MOHHaSs,
MeTaJINInyecKas), Kpuctaninyeckas peLuéTka, Kopposus MeTaslios, CnJiasbl,
CKOPOCTb XMMWYECKON peakuuu, npegenbHO LOMyCcTUMas KOHLEeHTpaLms
MNAK BeLLecTsa;

WNMOCTPMPOBATb  B3aUMOCBSI3b  OCHOBHbIX XMMWYECKMX MOHSATUA 1
MPUMEHATL 3TW NOHATUSA NPU ONUCAHUM BELLECTB U X NMPEBPaLLEHWA;
MCNONb30BaTb XUMUYECKYHD CUMBO/IMKY [N COCTaB/eHUS  (POpMyn
BELLLECTB U YPaBHEHUIA XUMUYECKNX PeaKLniA;

OnpeaensiTb B/IEHTHOCTb U CTENEHb OKUCIEHUSI XUMUYECKMX 3/1EMEHTOB B
COEIMHEHMSIX  Pa3IMYHOr0 COCTaBa, MNPUHAA/IEXHOCTb BEWECTB K
OnpeaenéHHoOMyY Kraccy COeAMHEHWIA Mo opmynam, BUA XMMUYECKOMR
cBA3N (KOBa/leHTHasA, WOHHas, MeTajl/inyeckas) B  HeOpPraHNM4eckKmx
COeIMHEHMSIX, 3apsf MOHA MO XMMWUYECKON (hopmyne, XapakTep cpedbl B
BOAHbIX PacTBOpax HEOPraHMYeCKUX COEAUHEHWNIA, TUM KPUCTaNININYECKON
PELLETKN KOHKPETHOIO BELLIECTBA;

pacKkpbiBaTb CcMbicn [lepuoguyeckoro 3akoHa [. WM. MeHpgeneesa W
[AEMOHCTPMPOBaTb ero MOHWMaHWe: OMNUCbIBaTb W XapakTepu3oBaTb
TabnmuHyto hopmy [Meproanyeckoin CUCTEMbI XMMWUYECKMX 3/1EMEHTOB:
pasnyatb MOHATUA «rNaBHas nogrpynna (A-rpynna)» uM «noboyHas
nogrpynna (b-rpynna)», Manble ¥ 6o0nbliMe MNepuobl, COOTHOCUTb
0603Ha4YeHNs, KOTOpble MMEKOTCA B NEPUOANYECKON TabnnLe, C YACI0BbIMUI
XapaKTePUCTNKaMM CTPOEHUS aTOMOB XMMWUYECKMX 3/1EMEHTOB (COCTaB U
3apag fA4pa, obulee UMCNO  3NEKTPOHOB W pacnpefeneHne ux no
3NIEKTPOHHbIM C/I0SIM), 0OBACHATb 00LLME 3aKOHOMEPHOCTU B U3MEHEHUM
CBOMCTB 3/IEMEHTOB N WX COEAMHEHMIA B Mnpefenax MasbiX NepuogoB K
rNaBHbIX NOArpynn ¢ y46TOM CTPOEHNSA UX aTOMOB;

KnaccumumpoBaTb XUMUYECKME 3MIEMEHTbI, HEOPraHNMYecKmne BeLLECTBa,
XMMUYeCcKne peakumm (MO YMCAY WM COCTaBY Y4YacTBYHLIMX B peakuum
BELLECTB, MO TEM/0BOMY 3PMEKTY, MO U3MEHEHMIO CTEMEHEN OKMUCMIEHUS
XUMUYECKUX 3/IEMEHTOB);

XapaKTepu3oBaTb (OnucbiBaTb) 00LWMe K Creynguyeckme XMMUYECKMe
CBOICTBA MPOCTbIX W CNOXHbIX BELIECTB, MOATBEPXKAas OnmMcaHue
NpYMepaMn  MONEKYNAPHbIX WM WNOHHBLIX YPaBHEHWUIA COOTBETCTBYHOLLIMX
XUMUYECKNX peakLni;

COCTaBMATb  YPaBHEHUS  3MIEKTPONIMTUYECKON  AuccoumaumMm — KuchorT,
LLiesIoYeit U Coneid, NOMHbIEe U COKPaLLEHHbIE YpaBHEHUS peakL il MOHHOIO



O0bMeHa, YypaBHeHMs peakuuin, MOATBEPXKAAIOLWMX  CYLLECTBOBaHME
reHeTMYeCKOM CBA3M MeXAy BelecTBamMm pas/inyHbIX K/1acCoB;
packpbiBaTb CYLHOCTb  OKMC/IUTE/IbHO-BOCCTAHOBUTE/bHBLIX — peaKLmil
MOCPeLCTBOM COCTaB/IEHUSA 3MIEKTPOHHOI0 6anaHca 3TUX peakuuii;
MPOrHO3MpoBaTh CBOWCTBA BELLECTB B 3aBMCMMOCTW OT WX CTPOEHUS,
BO3MOXHOCTU MPOTEKAHUS XMMMUYECKUX MNPEeBPaLEHNA B Pas3INYHbIX
YCNOBUSAX;

BbIUYMCNATL OTHOCUTE/IbHYHO MOJIEKY/IIPHYHO M MOSIAPHYHO MaccChl BELLLECTB,
MacCOBYI0 [O/II0 XUMWYECKOro 3/7eMeHTa Mo (opmynie COefuHeHus,
MacCOBY!O [10/1H0 BELLLECTBA B PacTBOpPE, MPOBOAUTL PACHETHI MO YPaBHEHWIO
XUMUYECKOI peakuuu;

co6/10aTh Npasua nosib30BaHNA XMMUYECKOW Nocy oM 1 nabopaTopHbIM
obopyfoBaHMEM, a Takke npasuia O0b6palleHns C BellecTBaMu B
COOTBETCTBMM C  MHCTPYKUMAMWU MO  BbINOSHEHUIO  1aG0OPATOPHbIX
XUMMUYECKMX OMbITOB MO NOTyYeHUIO 1 COBUpPaHNIo ra3oobpasHbIX BELLECTB
(aMmMmaka 1 yrnekucnoro rasa);

MPOBOAUTL peakuun, NOATBEPXKAAIOLLIME KAYECTBEHHbIN COCTaB Pa3/INYHbIX
BELLEeCTB: pacrno3HaBaTb OMbITHbIM MYyTEM Xnopua-, Gpomng-, noaua-,
KapboHat-, ocar-, cunmkart-, cynbgar-, rMapoKCUA-MOHbI, KaTUOHbI
aMMOHMS N MOHbI W3YYEeHHbIX METa/IoB, NPUCYTCTBYIOLME B BOAHbIX
pacTBopax HeopraHM4YeCcKnX BeLLECTB;

MPYMEHATb OCHOBHbIE OMnepauyn MbICIMTENIbHOW AeATeNIbHOCTU — aHa/ N3 1
CUHTE3, cCpaBHeHWe, 0606LLeHME, CUCTEMATM3ALMIO, BbISBNIEHWE NPUYUHHO-
CNEeACTBEHHbIX CBA3E — A9 U3YYEHWUS CBOWCTB BELLECTB U XMMUYECKUX
peakuunin, ecTeCTBeHHO-Hay4YHble MeTOAbl MO3HaHWA — HabMAeHNe,
N3MepeHne, MoAeIMPOBaHNe, IKCNEPUMEHT (peasibHbI U MbIC/IEHHBIA).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
n/n TeM NPOrpaMMbI Bcero Konrpoayuere Tpakrieckue o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Pa3)1e.11 1. HepBonaqanLHHe XUMHYCCKHUE MOHATUA
XnMunsi — BaXkHas 061acTb
11 eCTecTBO3HaHMA 1 5 9 Bubnnoteka LLOK
NPaKTUYECKO AeATelbHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BelecTtBa U XMMUYecKme 15 1 Bubnnoteka LLOK
peakLmu https://m.edsoo.ru/7f41837c
WToro no pasgeny 20
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
91 Bo3gyx. Kucnopog. NoHdATture 5 Bubnnoteka LLOK
06 okcnaax https://m.edso00.ru/7f41837c
99 Bogopog.lNoHATre 0 Kucnotax 3 1 Bubnmoteka LLOK
n conax https://m.edso0.ru/7f41837c
93 Bopa. PacTtBopbl. [NoHATME 06 5 1 1 Bubnnoteka LLOK
OCHOBaHUAX https://m.edso0.ru/7f41837c
94 OCHOBHbIe Knaccbl 11 1 1 Bubnmoteka LLOK
HeopraHNYecKnx CoeaUHeHNIA https://m.eds00.ru/7f41837c
WToro no pasgeny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE p€aKkuuu


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

MeprognyecKnii 3aKoH 1
Mepuoamyeckas cuctema

Bubnunoteka LLOK
3.1 XUMUYECKNX 3nemeHToB . U. 7 https://m.edsoo.ru/7f41837¢
MeHgene-esa. CTpoeHue
aroma
XumMunyeckast CBs3b.
3.2 OKucnnTeNbHO- 8 bu6nuoteka LIOK
' https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTE/IbHbIE peakLnn
Bubnmoteka LLOK
Vitoro o pasaeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 bubnmoteka LIOK
P P https://m.edsoo.ru/7f41837c
OBLLEE KOTMYECTBO YACOB MO 68

NMPOIrPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aeioB H TeM M @PpPoBbIE
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 MoBTOpeHWE 1 Yrny6ieHne 3HaHW 5 1 Bubnnoteka LLOK
' OCHOBHbIX pa3fenioB Kypca 8 Knacca https://m.eds00.ru/7f41a636
12 OCHOBHbIe 32aKOHOMEPHOCTWN XUMUYECKNX 4 Bubnnoteka LLOK
' peakLuii https://m.edsoo.ru/7f41a636
13 JNeKTponnTUYecKas guccoumnauns. 3 1 1 Bubnnoteka LLIOK
' XVMUNYECKMNEe peakuumn B pacTBopax https://m.edsoo.ru/7f41a636
WToro no pasgeny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
OO6LLas XapaKTepucTMKa XMMUYECKNX Bubnnoteka LLOK
2.1 4 1
anemeHToB VIIA-rpynnbl. ["anoreHsl https://m.edso0.ru/7f41a636
OO6LLas XxapakTepucTmKa XMMMYeCKNX
2.2 anemeHToB VIA-rpynnbl. Cepa u eé 6 bubmmoreka LIOK
' pynriel. --ep https://m.eds00.ru/7f41a636
COefiIMHeHUs
OO6LLasn XxapakTepucTmKa XMMmMYeCKNX
2.3 anemeHToB VA-rpynnbl. A30T, hoctop 1 nx 7 1 bubnmoteka LIOK
' ' ’ https://m.eds00.ru/7f41a636
COeANHEHMS
O6uan xapakTepucTnKa XMMUYECKNX
24 3neu|\jeHTo:IVAf)r Nnbl. Yrnepos u 8 1 2 bubmmoreka LIOK
' o pynmb! POA https://m.eds00.ru/7f41a636
KPEMHUI 1 UX COeANHEHUS
WToro no pasgeny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

o Bubnmnoteka LLOK
3.1 Obuyvie coitcTBa MeTa/N08 4 https://m.eds00.ru/7f41a636
. Bubnmnoteka LLOK
3.2 BaxxHenLne metannbl U UX coeUHEHNS 16 https://m.edsoo.ru/7f412636
WToro no pasgeny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BellecTtBa 1 MmaTepuasibl B XXU3HU YenoBeKa 3 bubnuoteka LIOK
) t P https://m.edsoo.ru/7f41a636
WToro no pasgeny 3
Pe3epBHOe Bpems 3 bubmmoreka LIOK
P P https://m.edsoo.ru/7f41a636
OBLLEE KOTMYECTBO YACOB MO NPOIrPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpouabnsie IIpakrnyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 MpegMeT XMUKW. Posib XMMUK B 1 Bubnnoteka LLOK
YKU3HU YenoBeka. Tena n BewecTea 05.09.2023  https://m.edsoo.ru/ff0d210c

5 [MoHATME O METOAAX MO3HAHUA B 1 Bubnnoteka LLOK
XUmMunn 07.09.2023  https://m.edsoo.ru/ff0d227e
MpakTnyeckas pabora Ne 1

3 «[pasuna paboTsl B laboparopun u 1 1 Bubnmnoteka LLOK
NMPUEmbI 06paLLeHns ¢ 12.09.2023  https://m.edsoo.ru/ff0d23dc
nabopaTopHbIM 060pYy0BaHEM»

4 YucTble BelLlecTBa 1 CMecH. 1 Bubnnoteka LLOK
Cnocobbl pa3aeneHuns cMecei 14.09.2023 = https://m.edsoo.ru/ff0d26ca
MpakTnyeckas pabota No 2

5 «PasfeneHne cmeceii (Ha npumepe 1 1 bubmuoreka LIOK

o 19.09.2023  https://m.edsoo.ru/ff0d28c8
OYMCTKM MOBAPEHHOM COMN)»
Bubnmoteka LIOK

0 AATOMBI 1 MO/IEKy b 1 21.09.2023 = https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKUe 3/1eMeHTbl. 3HaKu 1 Bubnnoteka LLOK
(CMMBONbI) XMMUYECKNX 3/IEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8

8 [MpocTble 1 CNoXHble BeLlecTsa 1 bubnmoteka LIOK

P " 28.09.2023 = https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MO/IEKYNAPHOE YYeHune 1 bubnmoteka LIOK

Yhap y 03.10.2023  https://m.edsoo.ru/ff0d2d50



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

3aKOH NOCTOAHCTBA COCTaBa
BeLLEeCTB. XUMMYecKas (opmyna.

Brubnmoteka LLOK

10 BaneHTHOCTb aTOMOB XMMNYECKUX 05.10.2023 = https://m.edsoo.ru/ff0d2eae
3/1IEMEHTOB
OTHOCUKTENbHaA aTOMHasa Macca.
11 OTHoOCUTeNbHaA MONeKynsapHas bubnuoreka LIOK
10.10.2023 = https://m.edsoo.ru/ff0d323c
macca
M
12 accoBas [0/ XMMUYECKOro 12.10.2073 Bubnnoteka LLOK
3NeMeHTa B COeANHEHUN https://m.edsoo.ru/ff0d350c
13 KonunyecTso BellecTsa. Morb. Bubnmnoteka LLOK
MonspHasa macca 12.10.2023  https://m.edsoo.ru/ff0d5230
14 Pur3nyeckne U XMMUYECKME ABNEHNSA. Bubnnoteka LLIOK
XUMUYyeckKas peakums 17.10.2023 = https://m.edsoo.ru/ff0d37fa
15 [Mpu3HaKn 1 ycnoBuns npoTekaHns Bubnunoteka LLOK
XUMUYECKUX peakLuii 19.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHWNa MacChl BELLECTB. Bubnnoteka LLOK
XMMUYecKune ypaBHeHNA 24.10.2023  https://m.edsoo.ru/ff0d3b88
BbluncneHns KonmyecTsa, Macchl
17 BELLECTBA NO YPaBHEHMAM bubnmoreka LIOK
» »p o 26.10.2023  https://m.edsoo.ru/ff0d5708
XUMUYECKUX peaKunii
Knaccnukaums XMMnyeckmx
18 peakLmii (CoeanHeHUs, pasnoXeHns bubnuoreka LIOK
' ' 07.11.2023  https://m.edsoo.ru/ff0d3f34
3ameLLeHuns, 06MeHa)
M. B. JTOoMOHOCOB — YYéHbIiA-
19 3HUmKnoneauct. O606LLeHME 1 bubnmoteka LIOK
' o 09.11.2023  https://m.edsoo.ru/ff0d40c4
cucTemartmsaumna 3HaHUi
20 KoHTponbHas pabota Nel no teme bubnnoteka LLOK
«BeLecTsa 1 XMMUYecKme peakumum» 14.11.2023  https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmeck rasos. CocTas

Bubnmnoteka LLOK

21 B03AYXa. KNCTIOPOA — S/IEMEHT U 16.11.2023 = https://m.edsoo.ru/ff0d448e
npoctoe BeLecTso. O30H
Pur3nYecKne 1 XMMUYeckme

27 CBOICTBa K1cnopoga (peakuymm Brubnmoteka LLOK
OKUCNeHns, ropeHune). MNoHaTre 06 21.11.2023  https://m.edsoo.ru/ff0d4614
oKcmnaax
Cnocobbl nosiyveHns Kucnoposa B

23 naboparopuv 1 NPOMBILLIEHHOCTY bubnoreia LIOK

' 23.11.2023  https://m.edsoo.ru/ff0d497a
[MpumeHeHe Kncnopoaa
TennoBoi athheKT XMMMUYECKON

24 peakLyMu, NOHATUE O Bubnnoteka LLOK
TEPMOXMMNYECKOM YPaBHEHWUN, IK30- 28.11.2023  https://m.edsoo.ru/ff0d4790
N 3HAOTEPMUYECKNX PeakLmsxX
Tonnueo (He(Tb, Yronb 1 MeTaH).

25 3arpsi3HeHune Bo3ayxa, Cnocobbl ero bubnmoteka LIOK

' 30.11.2023  https://m.edsoo.ru/ff0d4c4a
npefoTBpaLLEeHs
MpakTnyeckas pabota Ne 3 o Teme
26 «[lony4yeHne n cobunpaHme bubmmoreka LIOK
o 05.12.2023  https://m.edsoo.ru/ff0d4ae2
KNCMOPOAa, U3y4eHne ero CBOUCTB»

97 Bofopos — 3n1eMeHT 1 NpocToe Bubnnoteka LLOK
BeLLlecTBO. HaxoxaeHue B npupoae 07.12.2023  https://m.edsoo.ru/ff0d4dd0
Pur3nyeckne nu XMMnYeckme

28 cBOICTBa Bogopoda. MprvMeHeHmne bubnuoreka LIOK

' 12.12.2023  https://m.edsoo.ru/ffod4ddo
BOAOPOAA
29 [MoHATME O KUCNOoTax U conax bubnmoreka LIOK
14.12.2023  https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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Cnoco6bl NoMy4YeHys BOLOPOAA B

Brubnmoteka LLOK

30 naboparopuu 19.12.2023 = https://m.edsoo.ru/ff0d4ddO
MpakTuyeckas paboTta Ne 4 no Teme

31 «I‘Ipon YeHue u Eo6|/| aHvie Bogopoza bubnoreia LIOK

Y o P AOPORE. 21.12.2023  https://m.edsoo.ru/ff0d4f42
N3yYyeHue ero CBOMCTB»

39 MonsipHbIin 06BbEM ra3oB. 3aKOH Bubnnoteka LLOK
ABorazpo 26.12.2023  https://m.edsoo.ru/ff0d542e
BbluncneHns o6bEMa, KonnyecTsa

33 BeLLlecTBa rasa no ero M3BecTHOM bubnmoteka LIOK

- ) y 28.12.2023  https://m.edsoo.ru/ff0d55a0
KONMYeCTBY BeLLEeCTBa UM 06bEMY
BbluncneHns 06bEMOB ra3os Mo
34 YPaBHEHMIO peakumnn Ha OCHOBe bubnmoteka LIOK
) o 09.01.2024  https://m.edsoo.ru/ff0d5708
3aKOHa 06bEMHBIX OTHOLLIEHWIA ra3oB

35 dusnyecKne n XumMmnyeckme Bubnnoteka LLOK
CBOICTBa BOApI 11.01.2024 = https://m.edsoo.ru/ff0d587a

36 CocTaB 0CHOBaHMiA. MoHATME 06 Bubnmoteka LLOK
NHAnKaTopax 16.01.2024  https://m.edsoo.ru/ff0d59e2
Bofa Kak pacTBOpUTE/b.

37 HacbILWweHHble N HeHacCbIWEeHHbIe Bubnmoteka LIOK
pacTBopbl. MaccoBas [0N4 BellecTsa 18.01.2024  https://m.edsoo.ru/ff0d5b40
B pacTeope
MpakTnyeckas pabota Ne 5 o Teme

38 «[1pnUroToB/IEHNE PacTBOPOB C Bubnunoteka LLOK
onpefenéHHo MaccoBoW Aonei 23.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BELLECTBa»

39 KoHTponbHas paboTa No2 no Teme Bubnnoteka LLOK
«Kucnopopg. Bogopog. Boga» 25.01.2024  https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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Okcuabl: cocTas, Knaccugukaums,

Brubnmoteka LLOK

40
HOMeHKnaTypa 30.01.2024  https://m.edsoo.ru/ff0d664e
MonyyeHne N XMMUYECKMe CBOCTBA
41 KNCNOTHbIX, OCHOBHbLIX U bubnmoteka LIOK
’ 01.02.2024  https://m.edsoo.ru/ff0d664e
amoTepHbIX OKCU0B
42 OcHoBaHuA: coCTas, Bubnnoteka LLOK
Knaccupmkaumsa, HoMeHKnaTypa 06.02.2024  https://m.edsoo.ru/ff0d67ca
43 MMonyyeHne N XMMUYeCKMe CBOMCTBA Bubnnoteka LLIOK
OCHOBaHWM 08.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kuncnotbl: coctas, Knaccugukaums, Bubnnoteka LLOK
HOMeHKnaTypa 13.02.2024  https://m.edsoo.ru/ffOdfee2
45 [MonyyeHne N XMMUYECKIME CBOMCTBA Bubnnoteka LLOK
Kncnot 15.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpefHue): HoMeHKNaTypa,
46 cnocoébﬁ) nﬁct)n ‘-I)eHI/IFI XI/IMI/ILIZEKMG bubnmotexa LIOK
o y ’ 20.02.2024  https://m.edso0.ru/00ad9474
CBOWCTBA
MpakTnyeckas pabota Ne 6.
47 PeLueHmMe 3KCneprMMeHTa/IbHbIX 3a4ay Bubnmoteka LIOK
no Teme «OCHOBHbIe Knacchbl 22.02.2024 = https://m.edsoo.ru/00ad9b7c
HEopraHNYecKnx CoeaNHEHNIN»
["eHeTnYecKasa CBA3b MeXay
48 KnaccaMmu HeopraHM4yeckmx bubnmoteka LIOK
o P 27.02.2024  https://m.edsoo.ru/00ad9a50
COefJMHEHUN
49 O606LLeHMe 1 cucTeMaTu3aums Bubnnoteka LLOK
3HaHWIA 29.02.2024  https://m.edsoo.ru/00ad9ch2
KoHTponbHas paboTa Ne3 no teme
50 "OCHOBHbI€e K/acCbl HEOPraHMYecKnx bubnmotexa LIOK
P 05.03.2024  https://m.edsoo.ru/00ad9ela

coeanHeHnin"



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/00ad9e1a

MepBble MONbITKW KnaccuguKaLmm

Brubnnoteka LLOK

>1 XVMAHECKVX 3NEMEHTOB. ToHATME O 07.03.2024  https://m.edsoo.ru/00ad9ffa
rpynnax CXoA4HbIX 3/1EMEHTOB
Mepnoanyecknii 3aKoH 1
59 Mepvoanyeckas cuctema Bubnmnoteka LLOK
XUMUYECKNX anemeHTOB . . 12.03.2024  https://m.edsoo.ru/00ada52c
MeHzeneesa
53 Mepuogbl, rpynnbl, NOArPYNMbI bubmmoreka LIOK
14.03.2024  https://m.edsoo.ru/00ada52c
54 CtpoeHune aToMoB. CocTaB aTOMHbIX Bubnmnoteka LLOK
aaep. N3otonsl 26.03.2024  https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHbLIX 060/104€eK
55 aTOMOB 3/1EMEHTOB lNepnonyeckoi bubnmoteka LIOK
28.03.2024  https://m.edsoo.ru/00ada6bc
cuctemsbl [. . MeHpeneesa
XapakTepucTuKa XMMN4YeCcKoro
56 3/1EMEHTA MO ero NnoJIoXKeHUIO B Bubnnoteka LLOK
Mepnognyeckoin cucteme M. W. 02.04.2024  https://m.edsoo.ru/00ada824
MeHzeneesa
3HayeHwue MeproanMYecKoro 3akoHa
57 AN9 Pa3BUTUA HAYKN U MPpaKTUKK. [. Bubnuoteka LLOK
. MeHfeneeB — y4éHblii, negaror n 04.04.2024 = https://m.edsoo.ru/00ada96e
rpaXkgaHuH
58 ONeKTpooTpMLaTENLHOCTL aTOMOB Bubnmoteka LLOK
XUMUYECKUX 3/IEMEHTOB 09.04.2024 = https://m.edsoo.ru/00adaab8
59 IoHHas XxMMmyeckas cBA3b bubnmoreka LIOK
11.04.2024  https://m.edsoo.ru/00adac34
60 KoBaneHTHaa nonapHasa XnMMmyeckas Bubnnoteka LLIOK
CBA3b 16.04.2024  https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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KoBaneHTHas HenonapHas

Bubnmnoteka LLOK

XUMUYecKas CBA3b 18.04.2024  https://m.edsoo.ru/00adaab9
Bubnmnoteka LLOK
62 CreneHb okueneris 1 23.04.2024 https://m.edsolo-.LrUIOOadanB
63 OKnMcnnUTENbHO-BOCCTaHOBUTE/IbHbIE 1 Bubnmnoteka LLOK
peakunm 25.04.2024  https://m.edsoo.ru/00adb076
Brubnmoteka LLOK
64 | OkucnuTeia v BoccTaHOBATEM 1 30.04.2024 https://m.edsolc;.llru/OOadb076
KoHTponbHas pabota Ned no teme
65 «CTpoeHmne aTtoma. XrMmyeckas 1 bubnoreia LIOK
CBS3bY 07.05.2024  https://m.edsoo.ru/00adb486
66 Pe3epBHbI ypok. O606LLeHrE 1 1 Bubnnoteka LLOK
cucTemaTusaums 3HaHun 14.05.2024  https://m.edsoo.ru/00adb33c
67 Pe3epBHbIii ypoK. O606LLeHE 1 1 Bubnnoteka LLIOK
cucTemaTmsaumsa 3HaHuin 16.05.2024  https://m.edsoo.ru/00ad9ch2
68 Pe3epBHbIii ypoK. O606LLeHE 1 1 Bubnnoteka LLOK
cucTeMaTm3aums 3HaHUi 21.05.2024  https://m.edsoo.ru/ff0d61c6
OBLLEE KOJTMYECTBO YACOB INO 68

NMPOIrPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MepnoanyecKuii 3aKoH.

1 Meprogunyeckasn cuctema 1 Bubnnoteka LLOK
XUMUYECKMX 3nemeHToB . U. 01.09.2023  https://m.edsoo.ru/00adb59e
MeHpeneesa
3aKOHOMEPHOCTU B U3MEHEHUN

2 CBOWCTB XMIMUYECKMX 3/1EMEHTOB 1 bubnmoteka LIOK

) 06.09.2023  https://m.edsoo.ru/00adb6b6
nepBbIX TPEX NepuoLoB

3 Knaccuurkaums n HomeHKnaTypa 1 Bubnnoteka LLIOK
HeopraHNYyecKux BeLLECTB 08.09.2023  https://m.edsoo.ru/00adb7e2

4 Brabl XMMUYECKOIA CBS3N U TUMbI 1 Bubnnoteka LLOK
KpUCTaIIMYECKUX PELLIETOK 13.09.2023 @ https://m.edsoo.ru/00adbac6
KoHTponbHas pabota Nel no teme
«[loBTOpEHWE 1 yrnybneHune

5 o 1 1
3HaHUN OCHOBHbIX pa3fenoB Kypca 15.09.2023
8 Kknacca»

Knaccumkaumsa XMMnyeckumx

6 eak M;pno L]'aSJ'II/IHHbIM 1 bubnmoreka LIOK
peary P 20.09.2023  https://m.edsoo.ru/00adbcb0
npu3Hakam
IMOHATME O CKOPOCTU XMMUYECKO

7 eakL K. NoHATME O TOMOrEHHbIX 1 bubnmoreka LIOK
pearuni. 22.09.2023  https://m.edsoo.ru/00adbe9a

N TETEPOreHHbIX peakUunax



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

IMoHsATHE O XUMWUYECKOM
paBHOBecuKn. daKTopbl, BANAOLLME

8 Ha CKOPOCTb XMMWYECKOM peakumm bubnnoteka LIOK
P peaky 27.09.2023 @ https://m.edsoo.ru/00adc28c
1 MOMIOXEHNE XUMNYECKOTO
paBHOBeCUS
9 OkucnuTenbHo- Bubnmnoteka LLOK
BOCCTaHOBUTE/IbHbIE peakLnn 29.09.2023  https://m.edsoo.ru/00adcade
Teopus aNeKTPOIUTUYECKON
10 mch:)o na I/II/IpCI/II'IbeIe 1 cnabble Bubnmoteka LIOK
A Hmaun. 04.10.2023  https://m.edsoo.ru/00adcd68
3NEKTPONNUTbI
11 MoHHble ypaBHEHUSA peakuunia Bubnmoteka LIOK
yp peaxy 06.10.2023 = https://m.edsoo.ru/00add448
XNMUYECKne CBOMCTBA KUCMOT U
12 OCHOBaHWI B CBETE MNPeACTaB/EHUN Bubnmoteka LLIOK
06 3M1EKTPOINTUYECKOA 11.10.2023 @ https://m.edsoo.ru/00add5d8
auccoumnaumm
XMMUYecKmne cBOICTBA COMEN B
13 cBeTe npeacTaBnieHnii 06 bubnmotexa LIOK
o 13.10.2023 @ https://m.edsoo.ru/00add8b2
3NEKTPONNTMUYECKON Anccoumaumm
14 IMoHsATME O TMAPONN3E CONENn bubnuoteka LIOK
AP 18.10.2023  https://m.edsoo.ru/00add9d4
15 0O606L1eHMe 1 cucTemMaTu3aums Bubnnoteka LLOK
3HaHWU 20.10.2023  https://m.edsoo.ru/00addd12
MpakTnyeckas paboTa Ne 1.
16 «PpeLueHme 3Kcni MMEHTaNIbHbIX Bubnmoteka LIOK
P 25.10.2023 @ https://m.edsoo.ru/00addbfa
3afa4u»
17 KoHTposbHas pabota Ne2 rno teme Bubnnoteka LLIOK
«ONEKTPO/ITUYECKAA 27.10.2023  https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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anccounayma. XumMmyeckme
peakummn B pacTBOpax»

OObLuas xapakTepucTmka

18 rafioreHoB. XvMu4eckmne CBOMCTBA bubmmoreka LIOK
' 08.11.2023  https://m.edsoo.ru/00addfe2
Ha nNpumepe xnopa
Xnoposogopod. ConsgHasa K1cnoTa,
19 XVIME‘-IGCSVISCQOVICTB& nony4yeHue bubnmoteka LIOK
» oy ’ 10.11.2023  https://m.edsoo.ru/00ade104
NPUMEeHeHne
MpakTnyeckas pabota Ne 2 no Teme
20 «[lonyyeHmne CONAHOM KNUCOThI bubmmoreka LIOK
. ’ 15.11.2023 https://m.edsoo.ru/00ade348
N3y4yeHne eé CBOMNCTB»
BbluncneHus no ypasHeHUAM
21 XUMUYECKNX eazpmﬁ ecnn oauH bubnmoteka LIOK
peaKumi, 3 17.11.2023  https://m.edsoo.ru/00ade488
N3 peareHToB AaH B N30bITKe
27 O6Lan xapaKTepucTUKa 3/1eEMEHTOB Bubnnoteka LLOK
VIA-rpynnbl 22.11.2023  https://m.edsoo.ru/00ade64a
ANNOTPOrHbIE MOANPUKALMN
93 cepbl. HaxoxaeHue cepbl 1 eé Bubnnoteka LLOK
COefIMHEHWIA B Npupoje. 24.11.2023  https://m.edsoo.ru/00ade64a
XrMUYecKme CBOICTBA Cepbl
CepoBogopos, CTpoeHwe,
24 mMF;,)mqegKEeﬂ xmfnmqecme bubnmoteka LIOK
o 29.11.2023  https://m.edsoo.ru/00ade802
CBOICTBa
Okcnabl cepbl. CepHasa K1CNoTa,
25 Cbl/l3|/1£'eCKI/IE n xmnﬁmqecme bubnmoteka LIOK
o 01.12.2023 = https://m.edsoo.ru/00adea28
CBOICTBa, NPUMeHeHWe
26 XUMUYeCKMne peakLmu, nexatime B bubnmoteka LLIOK
OCHOBe MPOMbILL/IEHHOr 0 crocoba 06.12.2023  https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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https://m.edsoo.ru/00ade488
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NoNTyYeHNst CEPHOM KNCMOTbI.
XnMUnYecKoe 3arpssHeHue
OKpYXXaroLLell cpefbl
COeAIMHEHNAMU Cepbl

BbluncneHne maccoBoli 101u

Bubnmnoteka LLOK

27
BbIX0/a NPOAYKTa peakuunm 08.12.2023 | https://m.edsoo.ru/00adec8a
O6Lan xapaKTepucTUKa 3/1eMEHTOB
VA-rpynnbl. A30T,

28 acn IOOSZ:T aHeHue B npupoae bubnuoreka LIOK
PacnpocTp PYIROAE, 13.12.2023  https://m.edsoo.ru/00adeeab
(hM3mYecKme N XMMUYECKMNEe
CBOWCTBa
AMMMaK, ero msnyeckme n

29 XMMUYECKME CBOICTBA, MONYUYEHNE bubnuoreka LIOK

' y 15.12.2023  https://m.edsoo.ru/00adf004
N NPUMEHeHNe
MpakTnyeckas pabota Ne 3 no Teme
30 «[Mony4yeHve ammmnaka, n3yyeHue bubnuoreka LIOK
o ’ 20.12.2023  https://m.edsoo.ru/00adf180
ero CBOMCTB»

31 A30THas K1cnoTa, eé gusnyeckme Bubnnoteka LLOK
N XMMWYECKNe CBONCTBA 22.12.2023  https://m.edsoo.ru/00adf306
icnonb3oBaHye HATPATOB Y COMeEN
aMMOHUSA B Ka4eCTBe MUHepasIbHbIX

32 yA06peHnin. Xummnyeckoe bubmmoreka LIOK

’ . 27.12.2023  https://m.edsoo.ru/00adf518
3arpsasHeHne OKpyXKaroLen cpeapl
COeMHEeHNsMK a30Ta
®ocop. Okeung gocgopa (V) u

33 (hocthopHas KMcnoTa, pusnyeckme Bubnnoteka LLOK
N XMMNYECKNE CBONCTBA, 29.12.2023  https://m.edsoo.ru/00adf68a

nosiy4eHne



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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Vcnonb3oBaHuve docdartos B
KayecTBe MUHepasibHbIX

Brubnmoteka LLOK

34 o
yA06peHniA. 3arpsisHeHne 10.01.2024  https://m.edsoo.ru/00adfc20
npupoaHoin cpeabl hochaTamm
Yrnepog, pacnpocTpaHeHue B
35 npu 2 g g)msmaeCKFl)/le n bubnmoteka LIOK
PHPOAS, o 12.01.2024 https://m.edsoo.ru/00adfd9c
XUMWNYECKMe CBOUCTBA
Okcuabl yrnepoga, nx usanyeckue
N XUMNYECKNE CBONCTBA.
36 3konornyeckme npobnemsl bubnmoreka LIOK
’ 17.01.2024  https://m.edsoo.ru/00adfebe
CBfA3aHHbIe C OKCMAOM Yriepoja
(V)
37 YT0/bHada Kucnota n eé conu bubnmoteka LIOK
19.01.2024  https://m.edsoo.ru/00ae006¢c
MpakTnyeckas pabota Ne 4 no Teme
38 "lMonyyeHne yrnekncnoro rasa. Bubnnoteka LLOK
KauecTBeHHas peakunsa Ha 24.01.2024  https://m.edsoo.ru/00ae027e
KapboHaT-MoH"
MepBOHaYa/bHblEe MOHATUA 06
39 OpraHMYyecKnx BeLLecTBax Kak o bubnmoteka LIOK
P " 26.01.2024 | https://m.edsoo.ru/00ae054e
COeMHeHNsX yrnepoaa
40 KpemHuiA n ero coeanHeHUs bubnmoreka LIOK
P A 31.01.2024  https://m.edsoo.ru/00ae080a
MpakTnyeckas pabora Ne 5.
41 PeLueHne akcnepuMeHTaIbHbIX Bubnuoteka LLOK
3afa4 no Teme «BaxKHenLLne 02.02.2024  https://m.edsoo.ru/00ae0bf2

HeMeTas/ibl N X COeANHEHUA»



https://m.edsoo.ru/00adfc20
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KoHTponbHas pabota Ne3 ro Teme

Brubnnoteka LLOK

42 «BaxHENLLIME HeMETANIbI 1 WX 07.02.2024  https://m.edsoo.ru/00ae0el8
COeAVHEHUA»

O6Lan xapakTepucTnka
XUMNYECKNX 3/IEMEHTOB —

43 MeTa/INoB. MeTannnyeckas CBA3b U Bubnmnoteka LLOK
MeTa/I/InyecKaa Kpuctanimyeckas 09.02.2024  https://m.edsoo.ru/00ae103e
peLéTka. Pu3nyeckmne CBONCTBA
MeTas10B
XMMmnYecKme CBOMCTBa MeTaI/10B.

44 SNEeKTPOXUMUYECKUIA psif bubnmoreka LIOK

o 14.02.2024  https://m.edsoo.ru/00ael1156
Hanps>KeHNn MeTannoB
O6Lume crnocobbl NoyyveHns
MeTannos. Cnnasbl. BeluncneHus
45 Mo YPaBHEHNAM XUMUYECKNX bubnmoreka LIOK
o 16.02.2024  https://m.edso0.ru/00ae1156
peakuui, ecnv OVH U3 peareHToB
COAEPXUT npuMecu
46 [NoHATME 0 KOpPO3UKN MEeTaNIoB bubnmoteka LIOK
PP 21.02.2024  https://m.edso00.ru/00ael1278
Bubnmnoteka LLOK

47 €N104YHble MeTaNbl
= 28.02.2024  https://m.edsoo.ru/00ael14b2

48 OKecunabl M TMAPOKCUAbI HATPUA U Bubnnoteka LLOK
Kanuns 01.03.2024 @ https://m.edsoo.ru/00ael4b2

49 LLlenoyHo3eMenbHbIE MeTa bl — Bubnnoteka LLOK
KanbLWiA 1 MarHuii 06.03.2024  https://m.edsoo.ru/00ae15e8

50 BaxkHeiLLne coeiJMHeHNS KanbLus bubnmoreka LIOK

3 H 13.03.2024  https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae0e18
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O606LLeHNe 1 cucTemaTm3aums

>1 3HaHWi 15.03.2024
52 YKEcTKOCTb BOAbI M CMOCOObI eé Bubnnoteka LLOK
yCTpaHeHns 27.03.2024  https://m.edsoo.ru/00ae1886
MpakTnyeckas pabota Ne 6 no Teme
53 "XKEcTKOoCTb BOAbI N METOAbI eé bubnmoteka LIOK
N 29.03.2024  https://m.edsoo.ru/00aelae8
yCcTpaHeHus
. Bubnmoteka LLOK
>4 ATIOMHIY 03.04.2024  https://m.edsoo.ru/00aelc64
55 AmMoTepHble CBOMCTBA OKCMAa U Bubnunoteka LLOK
rmapokcunga 05.04.2024  https://m.edsoo.ru/00aelc64
Bubnmnoteka LLOK
o Heneso 10.04.2024  https://m.edsoo.ru/00aeld86
57 OKeungpbl, TrMapoKcuabl 1 conu Bubnmoteka LLOK
xenesa (11) nxenesa (I11) 12.04.2024  https://m.edsoo.ru/00ae35e6
58 O606LeHMe 1 cucTemaTnsaums
3HaHWI 17.04.2024
MpakTnyeckas pabota No 7.
59 PeLleHne aKcnepuMeHTaIbHbIX Bubnnoteka LLOK
3afa4 no Teme «BaxkHeinLLne 19.04.2024  https://m.edsoo.ru/00ae3de8
MeTa/bl N UX COEAUHEHNA»
BbluncneHus no ypaBHeHUAM
XUMUYECKNX peakLuii, ecin OfuH
50 13 peareHToB AaH B U30bITKE NN Bubnnoteka LLOK
COEPXUT npumecK. BeluncneHumsa 24.04.2024  https://m.edsoo.ru/00ael1750

MaccoBOW [0/1M BbIX0[a NPoAyKTa
peakuum
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O606LLeHNe 1 cucTemaTm3aums

3HaHWi 26.04.2024
KoHTponbHas pabota Ne4 ro Teme
«
62 Ccl?:;;:zm;;:f MeTabl N NX 1 03.05.2024
63 BelllecTBa u lvvlaTepmanbl B 1 Bubnnoteka LLOK
NOBCEHEBHOW XWN3HW YenoBeKa 08.05.2024  https://m.edsoo.ru/00ae3f50
64 XUMUYecKoe 3arpasHeHmne 1 Bubnnoteka LLIOK
OKpY>KatoLLiel cpeapl 10.05.2024  https://m.eds00.ru/00ae4270
65 Posb XvMunn B peLLeHmm 1 Bubnunoteka LLOK
3KOJIOTUYECKMX NMPO6iem 15.05.2024  https://m.edsoo.ru/00ae4270
66 Pe3epBHbIii ypoK. O606LLeHNE 1 1 Bubnnoteka LLOK
cucTeMaTm3aLms 3HaHWiA 17.05.2024  https://m.edsoo.ru/00ae0d0a
67 Pe3epBHbIil ypoK. O606LeHMe 1 1 Bubnnoteka LLIOK
cucTemaTmzaums 3HaHWiA 22.05.2024  https://m.edsoo.ru/00adb33c
68 Pe3epBHbIil ypoK. O606LLeHE 1 1 Bubnnoteka LLOK
cucTeMaTm3aLms 3HaHWiA 24.05.2024  https://m.edsoo.ru/00ad9cb2
OBLUIEE KOJIMYECTBO YACOB MO 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusa, 8 knacc/ MNabpuensaH O.C., Octpoymos W.T"., Cnagkos C.A.,
AKUMOHepHOoe 06LLecTBO «l13aaTensCcTBo «IpocBeLLeHme»
» Xumnsa, 9 knacc/ MNabpuensaH O.C., Octpoymos N.I"., Cnagkos C.A.,

AKLUNOHEPHOEe 06LLecTBO «130aTenscTBo «IpocBeLLeHme»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

1. O6pasoBate/bHbI NopTan Ans NoAroToBKM K sk3ameHam Caam IT'MA: Pewy
BIP: vpr.sdamgia.ru

2. OTKpbITbIA 6aHK oLeHOYHbIX cpeacTs rno xumum (V11-XI knaccol):
fipi.ru/newrubank

3. O6pasoBatenbHbIiA NopTan 418 NOAroToBKM K ak3ameHam Caam TMA:
Pewy OI'3: oge.sdamgia.ru

4. .. MawkoBa Or3-2022. Xumus. C60pHUK 3aaHNIA.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. https://m.edsoo.ru

2. http://school-collection.edu.ru/

3. http://geography.su/atlas



4. http://interneturok.ru/

5. http://megabook.ru/rubric/’ X UMINA

6. http://www.mirkart.ru/

7. http://geo.1september.ru/urok

8. http://www.ege.edu.ru/ru/main/

9. http://gia.edu.ru/ru/graduates_classes/exam

10. http://mygeog.ru/rubrica/interaktivnye-karty



