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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma nNo XMMWUM Ha YPOBHE OCHOBHOIrO 06LLlero o6pa3oBaHMA
COCTaB/leHa Ha OCHOBe TpebOBaHWA K pe3y/nbTaTaM OCBOEHUS OCHOBHOW
obpa3oBaTe/ibHOW NPOrpamMmbl OCHOBHOIO 06LLEro 06pasoBaHns, NpeacTaBeHHbIX
B ®OC OO0, a TaKKe Ha OCHOBe (hefepasibHOM paboyeli nNporpambl
BOCNUTAHNA M C YY4ETOM KOHLENUUM npenogasaHns y4ebHoOro npegmeTa « XnuMms»
B 06pa3oBaTe/ibHbIX OpraHu3aumsax Poccuiickoin deaepaumu.

MporpaMma Mo XMMUW AT MpefcTaBieHne O Lensx, OOLLein crtpatervm
006yYeHMs, BOCMUTAHUS W pPasBUTUSA O00Yy4arOLLMXCA CpefacTBaMu  y4ebHOro
npegmeta,  yCTaHaBnMBaeT  06si3aTeNlbHOe  NPeAMETHOE  COAepXKaHue,
npegycmaTpuvBaeT pacrnpefeneHne ero Mo Knaccam W CTPYKTYypupoBaHWe Mo
pasgenaM M TemaMm nporpaMMbl MO XUMWUW, OMpPeaensieT KONMYeCTBEHHblE U
KaYeCTBEHHbIE XapaKTepPUCTUKN COAEPXKaHWS, PEKOMEH/IYEMYIO
NoCnefoBaTeNlbHOCTb  U3YYEHUS  XUMUM  C  YYETOM  MEXMPEAMETHbIX U
BHYTPUNPEAMETHbIX  CBA3EW, JIOTMKM  y4eBHOro  npouecca, BO3PACTHbIX
0COGEHHOCTE  0Oy4aroLMXCs, Ornpegenser BO3MOXHOCTM  npegmeTa  Ans
peanu3aumm TpeboBaHWI K pe3ynbTaTaM OCBOEHMSI OCHOBHOW 06pa3oBaTe/lbHOM
NMporpamMmmbl Ha YpOBHE OCHOBHOIO 06LLEr0 06pa3oBaHUst, a TakXKe TpeboBaHMI K
pesynbTaTam 06y4YeHNs XUMUW Ha YPOBHE LieNe U3yyeHns npeameTa U OCHOBHbIX
BUOB Y4eOHO-N03HaBaTe/lbHON [esATeNlbHOCTM 06yyatoLwerocd no OCBOEHUIO
y4ebHOro cogepxkaHus.

3HaHMe XUMWUWU CMYXXUT OCHOBOW A/ (DOPMUPOBAHUS  MMPOBO33PEHNSA
06yyaroLlerocsi, ero npeacTaBfeHnii 0 MaTepuasibHOM eAMHCTBE MUpPa, BaXHYHO
ponb WUrparT opMMpyeMble XUMUEN NpefcTaB/eHVs O B3aMMOMPEBPaLLEeHMsX
3HEPruM 1 06 3BOMKOLMUN BELECTB B MPUPOLE, O NYTAX PelleHns rnobasbHbIX
Npo6neM YCTOMYMBOrO Pas3BUTUS YeNIOBEYECTBA — CbIPbEBON, 3HEPreTUYECKOMN,
MWLLIEBOV N 3KOMTOTNYECKOI 6e30MacHOCTW, MPO6/IeEM 3[paBOOXPaHEHUS.

3yueHne Xxumnu:

CMOCOOCTBYET  peanm3aumMyM  BO3MOXHOCTE A1 caMOpasBUTMS
(hopmMMpoBaHMA KyNbTYpbl IMYHOCTU, €& 06LLei N PYHKLMOHA/IbHON FpaMOTHOCTU;

BHOCWUT BK/af B (DOPMUPOBaHME MbILLIEHNS U TBOPYECKUX CMOCOBHOCTEN
00yyaloLMXCs, HaBbIKOB WX CAMOCTOSTE/IbHOW  Y4YebHOW  [AesSTeNbHOCTM,
9KCMEPUMEHTA/IbHbIX W  UCCNeA0BaTENbCKUX YMEHWUIA, HEoOXOAUMbIX KakK B
MOBCEAHEBHOM XXM3HK, TaK 1 B NPOMECCUOHANbHON AeATeNIbHOCTH;

3HAKOMUT CO CneuntuKon HayyHOro MblWIeHNs, 3aKnafblBaeT OCHOBbI
LIeNOCTHOIO B3rNs4a Ha eJUHCTBO NPUPOAbI 1 YeN0BEKa, ABNSAETCA OTBETCTBEHHbLIM
3TanoM B POPMMPOBAHMNMN ECTECTBEHHO-HAYUYHOIN FPaMOTHOCTM 00YYatOLLMXCS;



CnocobCTBYET (HOPMMPOBAHMIO LIEHHOCTHOINO OTHOLLEHUS K eCTeCTBEHHO-
Hay4YHbIM 3HaHWAM, K NPUPO/AE, K YeNOBEKY, BHOCUT CBOI BK/aL B 3KO/IOTMYECKOe
0bpa3oBaHMe 00y4atoLLIMXCS.

[aHHble HanpaBneHWs B 0BYYeHUU XUMUM 06GecrneymBaroTCca CrneunuguKon
CofepKaHna  yyebHOro npeameTa, KOTOPbIA  ABMSETCA  Mefarornyecku
aflanTUpPOBaHHbIM OTpaXXeHeM 6a30BOI HAYKN XMMUKN Ha OnpeaenéHHOM aTare eé
pasBuUTUS.

Kypc XMmnn Ha ypoBHE OCHOBHOIO 06Llero 06pasoBaHusi OPUEHTMPOBAH Ha
OCBOEHME O00Yy4aroLMMMUCA CUCTEMbI NEPBOHAYIbHBLIX MOHATUIA XMMWUW, OCHOB
HEOPraHMYecKOM XMMUU U HEKOTOPbIX OTAENIbHbIX  3HAYUMbIX  MOHATUI
OpPraHMYecKon XMmMuu.,

CTpyKTypa cofepXxaHusi nporpaMMbl Mo XUMWUKA CHOPMUPOBaHa Ha OCHOBE
CUCTEMHOIO noaxofa K eé maydeHuto. Cofep)kaHune CKNaablBaeTCA M3 CUCTEMbI
MOHATUIA O XMMMUYECKOM 3/IEMEHTE U BELLLECTBE U CUCTEMbI NOHATUIA O XUMUYECKOM
peakymn. O6e 3T CUCTEMbI CTPYKTYPHO OpraHu3oBaHbl MO  MPUHUMNY
nocnefoBaTe/lbHOro pasBUTUA 3HaHMIN Ha OCHOBE TEOPETUYECKMX MpPefCcTaB/IEHNIA
Pa3HOro YpoBHS:

— aTOMHO-MOJIEKY/IAPHOMO YYeHUS KaK OCHOBbI BCEr0 eCTeCTBO3HAHUS;

— Nepuognyeckoro 3akoHa . . MeH[eneeBa Kak OCHOBHOI0 3aKOHa XUMUMU;

— YYEHUS O CTPOEHMMN aToOMa U XMMUYECKOI CBA3M;

— MpeacTaBeHUn 006 3NEKTPONIUTUYECKOW AMccoumMaunn  BELLECTB B
pacTBopax.

TeopeTnyeckne 3HaHMA pPaccMaTpuBalOTCA Ha OCHOBE  3MMUPUYECKMN
MOJTy4eHHbIX N OCMbIC/IEHHBIX (DAKTOB, Pa3BMBalOTCS NOCNeA0BATENbHO OT O4HOr0
YPOBHA K [APYroMy, BbIMOMHAS (YHKUMM OOBACHEHWA W MNPOrHO3MpoBaHUA
CBOWCTB, CTPOEHNS N BO3MOXHOCTEN MPAKTUYECKOro MPUMEHEHUA W MOMYYEHUS
N3y4aemblX BELLECTB.

OcBoeHVe nporpaMmbl MO XMMWM  CMOCOGCTBYET  (POPMUPOBAHUIO
NpefCcTaB/IEHUst O XMMUYECKON COCTaBNAIOLLEN HAy4YHON KapTWHBbI MUpa B NOTMKe
eé CUCTEMHOW NpupPOAb!, LEHHOCTHOrO OTHOLWIEHWMS K Hay4yHOMY 3HaHUK W
MeToJaM MNO3HaHWUSA B Hayke. M3yyeHue XMMUM MNPOUCXOAUT C MPUBIEYEHWNEM
3HaHWA M3 paHee W3YYeHHbIX Y4ebHbIX MNpeaMeToB: «OKpyXatoWwmnin MuUp»,
«buonorusa. 5-7 knaccbl» n «Pu3nka. 7 Knacc».

Mpn  M3yd4eHUN XUMUU MPOUCXOAUT  (HOPMMPOBAHME 3HAHWUA  OCHOB
XMMWYECKO HayKN Kak 061acTV COBPEMEHHOIO eCTEeCTBO3HaHMSA, MPaKTUYeCKOM
[eATeNIbHOCTU YefioBeKa M KaK OAHOro M3 KOMMOHEHTOB MWPOBOW Ky/bTypbl.
3afjaya y4yebHOro npegmerta COCTOUT B (POPMMPOBAHMU CUCTEMbI XUMWUYECKNX
3HaHWI — BaXKHEMLUMX (PAKTOB, MOHATMUI, 3aKOHOB 1 TEOPETUYECKMX MOSOXKEHWUM,
[OCTYMNHbIX 0006LLEHNA MUPOBO33PEHYECKOrO XapakTepa, f3blka Hayku, B



NPMOOLLEHNN K Hay4YHbIM MeToAam MO3HaHMS MpU  M3YYeHWUM BELLECTB U
XUMUYECKUX peakuuiA, B (DOPMUPOBAHMN 1 Pa3BUTUM NO3HABATENbHbIX YMEHUI U
X TMNPUMEHEHUM B Y4eOHO-NO3HaBaTeNbHON U y4ebHO-MCCNeA0BaTEIbCKONA
[eATeNIbHOCTN, OCBOEHWM npasBu/l 6e3onacHOro obpalleHus C BellecTBamMu B
MOBCEAHEBHOM XWN3HMN.

Mpy U3yYeHUN XMMUN Ha YPOBHE OCHOBHOIO 06LLEro 06pa3oBaHUA BaXKHOE
3HaYeHKe NPMoGPeNn Takme Lenu, Kak:

— (hOpMUpPOBaHUE WHTENNIEKTYa/IbHO Pas3BUTOM  JIMYHOCTW, [OTOBOM K
CaMo06pa3oBaHNI0, COTPYAHWYECTBY, CAMOCTOATE/IbHOMY MPUHATUIO PeLLeHU,
CMOCO6HOWM aanTUPOBaTLCA K ObICTPO MEHAHOLLMMCA YCOBUAM XKU3HW;

—  HanpaBNeHHOCTb OOYy4YeHMsi Ha  CMCTEMATUYeCcKoe  MNpuobLleHne
06yyaloLMXCAa K CaMOCTOSATE/IbHOM MO3HaBaTeIbHOW [AeATeNIbHOCTU, Hay4HbIM
MeToAam MNO3HaHWA, (OPMUPYIOLMM MOTMBALMIO M pa3BUTUE CMOCOOHOCTEN K
XUMUW;

— obecneyeHne ycnoBmii, CNOCOBCTBYOWMX NPUOBPETEHNIO 00YYaAKOLLMMUCS
onbiTa PasHOOOpa3HO AeATeNIbHOCTW, MO3HaHWS WM CaMOMO3HaHWUS, K/KOYEBbIX
HaBbIKOB (K/THOUEBbIX KOMMETEHLMIA), UMEKOLWMX YHMBEPCA/IbHOE 3HAYEHWe A1
pas/INYHbIX BULOB [eATeIbHOCTH;

— QopmupoBaHMe 06LEA  (YHKUMOHaNbHOM W eCTeCTBEHHO-HAY4YHOM
rpaMoTHOCTW, B TOM 4MCNEe YMEHWIA OOBACHATb W OLEHMBATb SBMEHUS
OKPY>KatoLWEero Mupa, UCMo/b3ys 3HaHWA U OMbIT, MOMYYEHHbIE MPU U3YYEHUN
XUMUW, MPUMEHSATb WX MPU  pelleHun npo6seM B MOBCEAHEBHON XXWU3HU W
TPYLO0BOI AeATeIbHOCTH;

— (opMmupoBaH/Me Yy 0BydYalOLMXCA  TYMAaHUCTUYECKUX  OTHOLLEHWHN,
MOHMMaHNSA LEHHOCTU XMMMWYECKMX 3HaHWIA AN BblpabOTKM  3KOMOrMYECKM
LlenecoobpasHoOro noBeAeHUss B ObITy M TPYAOBON AEATENbHOCTU B LENsX
COXpaHeHus CBOEro 3[10p0BbS U OKPY>KatoLLE NPUPOAHOIA cpefbl;

— pa3BuTME MOTMBaUUM K 0OYYeHUHO, CrOCOOHOCTE K CaMOKOHTPOSIO U
CaMOBOCMMTAHMI0 Ha OCHOBE YCBOEHWS  06LLEeYeNoBEYECKMX — LIEHHOCTENR,
FOTOBHOCTM K OCO3HAHHOMY BblI6OpPY NPOMUAA U HanpaBNEHHOCTW AanbHENLLEro
00y4eHus.

OOLLee 4MCNO YacoB, OTBEAEHHBLIX A1 W3YYEHUS XUMWUWA Ha YPOBHE
OCHOBHOI0 06LLIEro 06pasoBaHms, cocTaBnseT 136 yacos: B 8 Knacce — 68 4acoB (2
yaca B Heflento), B 9 Knacce — 68 yacos (2 yaca B HefleNto).



COAEPXKXAHUE OBYUYEHUA

8 KJIACC

HepBOHa‘IaJ'IbeIe XMMHUYECCKHUEC MOHATUA

MpeaAMeT XMMUKN. PO/Ib XUMUW B YKNU3HM YeNoBeKa. XUMUA B CUCTEME HayK.
Tena n BewectBa. PU3NYECKMe CBOICTBA BeLLECTB. ArperatHoe COCTOSIHME
BeLecTB. [oHATME O MeTodax MO3HaHWA B XMMUKW. YKCTble BellecTsa U CMeCH.
Cnocobbl pa3aeneHns CMeceil.

ATOMbI 1 MOneKysnbl. XUMUYeCKMe 3neMeHTbl. CUMBOJIbI  XUMUYECKUX
3/1eMeHTOB. [MpOCTble 1 CIOXKHbIE BeLleCcTBa. ATOMHO-MOJIEKYIAPHOE YUeHMe.

Xumnyeckass qopmyna. BasieHTHOCTb aTtOMOB XMMUYECKMX 3/1EMEHTOB.
3aKOH MOCTOsHCTBA coCTaBa BellectB. OTHOCUTeNbHasA aTOMHas  Macca.
OTHOCuTENbHAA MOJIEKYIApHaa Macca. MaccoBast 01 XMMUYECKOro a/ieMeHTa B
COeIVHEHUMN.

Konnuectso Bewectsa. Mosnb. MonsdpHaa macca. B3anMocBa3b KONNYECTBa,
MacCbl W unMcna CTPYKTYPHbIX eAuHWUL BellecTBa. PacuyéTbl Mo opmysnam
XUMUYECKNX COELUHEHWIA.

Pur3nYecKne N XMMUYECKME ABMIEHUA. XUMNYECKAsA peakums 1 eé npusHaku.
3aKOH COoXpaHeHMsi MacCbl BellecTB. XMMU4YeCKue ypaBHeHus. Knaccudgmkaums
XUMUYECKUX peakuuii (COeanHEHNSA, Pa3NIOXeHs, 3aMeLLEeHNs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMWYEeCKOW Nocyfou, npasunamu paboTbl B nabopatopun v
npuémammn obpatleHns ¢ nabopaTtopHbIM 060pyA0BaHMEM, U3YUYEHWE U ONUCaHMe
()M3nMYecKNX CBOMCTB 006pa3LOB HeopraHNM4YeckKMx BeLEeCTB, HabnoaeHue
(hm3nuecknx (nnaBneHne BOCKa, TasHWe fibAa, pacTMpaHue caxapa B CTYMKe,
KUMeHWe N KOHAEHCaumMa BOAbl) Y XUMUYECKUX (TOpeHue CBeuu, MpoKasimBaHue
Me[JHOM MPOBOJIOKM, B3aMMOENCTBNE MeNla C KUCOTON) SAABNEHNIA, HAbNIOAEHME U
OnucaHue MNpU3HaKoB MPOTEKaHUs XUMWUYECKUX peakuuin (pasfioXeHue caxapa,
B3aMMO/ENCTBME CEPHOM KUCNOTbI C X1I0pUAOM Gapus, pasnoxXeHue rMapokcmaa
mean (1) npy HarpeBaHMK, B3aMMOLENCTBIE Xenesa ¢ pacTBopomM conn megu (1),
M3yyeHne CnocoboB paszfeNieHns CMeceid: ¢ MOMOLLbH MarHuTa, (ubTpoBaHMe,
BblNapuBaHue, ANCTUANALMS, XpOMaTorpagus, NpoBeaeHe OUUCTKN MOBapeHHOM
conu, HabnofeHWe WM OnucaHWe  pe3ynbTaTOB  NPOBELEHWA  ONbITa,
WNIIOCTPUPYIOLLErO0 3aKOH COXPaHeHMsi MaccChbl, CO3[aHve MOAened MOMEKy/
(LWapocTep>KHEBbIX).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cmecb rasos. CoctaB Bo3fyxa. Knucnopog — 3feMeHT v npocToe
BelecTBO. HaxoxaeHue Kuciopoga B Mnpupoge, (Puanyeckre M XMMUYECKue
cBorcTBa (peakuum ropeHus). Okcuabl. TpuMmeHeHre Kucnopoga. Cnocobsl



MoflyyeHus Kucnopoga B Jfabopatopuv M MPOMbIWIEHHOCTU.  KpyrosopoT
Kucnopopa B npupoge. O30H — anfoTponHas MoangpuKaLmsa Kcnoposa.

TennoBoil 3a(h(heKT XMMUYECKON peakuuu, TEPMOXMMMUYECKME YpPaBHEHWS,
9K30- N 3HAOTEPMUYECKME peakumn. TOMAMBO: Yrosib U MeTaH. 3arpsas3HeHue
BO34yXa, YCWU/IeHNe NapHMKOBOIo adhdpeKTa, paspyLLeHne 030HOBOrO C/104.

Bojopos — 3nemMeHT W MpOCTOe BellecTBO. HaxoxiaeHue BoJopoja B
npupoge, ¢u3MYeckne W XUMUYECKMe CBOCTBa, MPUMEHEHWe, CNOCOoObI
nonyyeHus. Kncnotsl 1 conw.

MonsipHblil 06BEM ra3oB. PacuéTbl N0 XMMUYECKUM YPaBHEHUSIM.

dusnyeckne cBouicTBa BoAbl. Bopa Kak pacTBopuTenb. PacTBopbl.
HachblleHHble U HEeHaCbIWeHHbIe PacTBOPbl. PacTBOPMMOCTb BELLECTB B BOJE.
MaccoBast [0/ BelLecTBa B pacTBope. XMMUYeCKMe CBOMCTBa BoAbl. OCHOBaHUS.
Ponb pacTBOpOB B MPUPOAE N B XM3HU YenoBeka. KpyrosopoT BOAbl B NPUPOAE.
3arpsasHeHue npupoaHbIx Bog. OxpaHa 1 04MCTKa NPUPOAHLIX BOA.

Knaccnukaumsa HeopraHmyeckux coegmHeHunin. Okcngpl. Knaccumkayms
OKCUAoB:  cofeobpasytowime  (OCHOBHbIE,  KUC/IOTHble,  aMm(q)OTEPHbIE) U
Heconeobpasytowme. HomeHknatypa OKCUAOB. ®PuU3MYeCKMe N XUMUYECKME
CBOICTBa OKCMAOB. MonyyYeHne OKCUoB.

OcHoBaHMs. KnaccumkaumMs OCHOBaHWIA:  LLIENOYM W HepacTBOPUMbIe
OCHOBaHMA. HoMmeHKnaTypa OCHOBaHWiA. Pu3nNYeCKMe M XMMUYECKME CBOWCTBA
OCHOBaHW. MonyyeHne 0OCHOBaHUMN.

Kucnotel. Knaccmmkauma kKucnot. HomeHknatypa Kucnot. dusnyeckne un
XMMUYECKMe CBOWCTBa KuUCNoT. Psag akTmBHOCTM meTannoB H. H. Beketosa.
MonyyeHwne Kncnor.

Conun. HomeHknatypa coneii. ®usnyeckne n XMMmUYeCKne CBOMCTBA COJEMN.
[Mony4yeHme conen.

["eHeTUYeCKas CBS3b MeX/Y Knaccamm HeopraHMYeCKUX COeaNHEHNIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOe OnpefenieHne CoAepKaHna KUcnopoa B BO3Ayxe, NosyyeHue,
cobupaHune, pacrnosHaBaHWe W W3yyeHWe CBOWCTB KuCnopoda, HabnroaeHme
B3aMMOJENCTBMSA BEWECTB C KWUCNOPOAOM W YCNOBMS  BO3HWMKHOBEHUA WU
NpeKkpaLleHns ropeHns (noxkapa), O3HaKOMJIEHME C obpasuamMyM OKCUOOB W
onucaHnMe WX CBOWCTB, MO/y4YeHWe, cobupaHue, pacno3HaBaHWe U U3y4veHue
CBOWCTB Bofopoda (ropeHue), BzammogeincTeve sogopoda ¢ okcugom mean (1)
(BO3MOXHO MCMNONb30BaHWE BWAeoMaTepuanos), HabnoLeHe 06pasLoB BELLECTB
KONM4yecTBOM 1 MO/b, WCCMeAoBaHWe OCOOGEHHOCTE pPacTBOPEHUS BELLECTB C
Pa3/IMYHON PacTBOPUMOCTbLIO, MPUrOTOB/IEHWE PAaCTBOPOB C  ONpeAenEéHHOM
MacCOBOM A0neli pacTBOPEHHOIO BELLECTBA, B3aMMO/ENCTBNE BOAbI C MeTaslaMu
(Hatpem ©  Kasbuuem) (BO3MOXXHO  WCMOMb30BaHWe  BuAeOMaTepuasnos),



nccnefoBaHne 06pasLOB HEOPraHWYecKMX BELLeCTB pPas3/INyHbIX  K1accos,
HabMoaeHe N3MEHEHNA OKPaCcK/ UHAMKATOPOB B PacTBOpPax KWUCNOT W LUesioYen,
n3yyeHve B3aumogenictemsa okcupa mean (1) ¢ pacTBOpOM CEPHON KUCNOTHI,
KMCNOT C MeTa/laMu, pPeakunii HeWTpasmsaumu, noayyeHne HepacTBOPUMBIX
OCHOBaHWIA, BbITECHEHWE OLHOr0 MeTaslia APYrMM U3 pacTBopa COMW, peLleHune
3KCMepUMeHTa/IbHbIX 33fa4 MNo Teme «BaXKHeilume Knaccbl HeopraHWYecKux
COEQIMHEHNIA.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBSA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbLHDBIE Pe€aKIuu

[MepBble MNOMbITKW KnacCUUKaumm XMUMUYECKUX 3MeMEHTOB. [MoHATME O
rpynnax CXoAHbIX 3/MeMeHTOB (LLeNOYHble W  LIefIoYHO3eMENbHbIE MeTafbl,
ranoreHbl, MHEPTHbIe rasbl). DNIEMEHTbI, KOTOPble 06pa3yoT aMmOTEPHbIE OKCUAbI
N TUAPOKCUABI.

MepuroamyecKkunin 3akoH. INeprogmyeckas cmcTemMa XMMmMUYecKnx anemeHTos /.
.  MeHgeneesa.  KopoTkornepuogHaa ¥ A/IMHHOMepuogHas  hopMbl
[MepnoamnyecKkor cuCTeMbl XMMMUYeCKnX anemeHToB . . MeHpaeneesa. MNepuoabl
M rpynnbl. PUNYECKUIA CMbICT MOPSAKOBONO HOMepa, HOMEPOB nepuoja W
rpynnbl 3/IEMeHTa.

CTtpoeHne atomoB. CocTaB aTOMHbIX A4ep. V130Tonbl. neKTpoHbl. CTpoeHme
3NEKTPOHHbIX  0060/104eK  aToMOB  MepBbiX 20  XUMWUYECKMX  3/1EMEHTOB
Mepuoanyeckot cuctembl . . MeHgeneeBa. XapakTepucTMka XMMUYECKOrO
aNeMeHTa no ero nonoXxeHuto B Meprogunueckon cucteme A. . MeHaeneesa.

3aKOHOMEpPHOCTU UM3MeHeHUs pagnyca aToMOB XUMUYECKUX 3/IEMEHTOB,
MeTa//IMYECKUX N HEMETa/IIMYECKMX CBOMCTB MO rpynnamM 1 nepuogam.

3HauyeHue MNepnognyeckoro 3akoHa 1 INeprnognyeckoin CUCTEMbI XUMUYECKIMX
3NEMEHTOB NS Pa3BUTUS HayKu W npaktukn. [. V. MeHaeneeB — Y4éHbld ©
rpaXxaaHuH.

Xumnyeckasa cBA3b. KoBaneHTHada (monsapHad W HenonsipHas) CBA3b.
ANeKTPOOTPULATEIbHOCTb XMMUYECKMX 3/IEMEHTOB. VIOHHas CBA3b.

CrteneHb  okucneHus.  OKMUCANTE/IbHO-BOCCTAHOBUTENbHbIE  peakLymu.
Mpouecchl oOKncneHnsa 1 BoccTaHoBeHUA. OKUCIUTENN N BOCCTAHOBUTESIN.

Xumuueckuii IKcnepumenm:

n3yyeHre 06pa3LIOB BELLECTB META/INIOB M HEMeTa/10B, B3aMMOAENCTBUE
rMApoKcMaa UMHKa C pacTBopamy KWUCNOT W LIe/IoYvei, npoBeAeHue OrbITOB,
WNIKOCTPUPYIOWMNX  MPUMEPLI  OKUC/IMTENbHO-BOCCTAHOBUTE/bHBLIX  peaKLuii
(ropeHue, peakuun pasnodXXeHWs, COeAMHEHNSA).

Mesricnpeomemmnuwie céasu



Peannsauma MexnpeAMeTHbIX CBS3eld MpW M3yyYeHUM XUMUKW B 8 Knacce
OCYLLECTB/IIETCA Yepe3 MCMO/b30BaHWE Kak O0OLMX eCTECTBEHHO-Hay4YHbIX
MOHATWM, TaK U NMOHATUIA, ABNAOLLMXCA CUCTEMHBIMW A/19 OTAE/bHbIX NMPeAMETOB
eCTeCTBEHHO-Hay4HOr0 LMKna.

OOLuMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4YHbIA (DaKT, rMnoTesa, Teopus,
3aKOH, aHanu3, CUHTe3, Kraccuukaumsa, MepuoLMYHOCTb,  HabnogeHve,
3KCMepPUMEHT, MOAE/IMPOBaHNe, N3MepPeHNe, MOeSb, AB/IEHME.

®du3mka: marepus, aToMm, 3/EKTPOH, MPOTOH, HEWTPOH, WOH, HYKIUA,
M30TONbI, PAAMOaKTUBHOCTb, MOJIEKY/A, 3MEKTPUYECKUIA 3apsij, BeLLecTBO, Teso,
06bEM, arperatHoe COCTOSHME BELLECTBa, ras, (oM3nyecKune BeIMUMHbI, eLUHULbI
N3MepPeHNs, KOCMOC, MnaHeTbl, 38&34bl, CoMHLe.

Buonorus: (hoTocnHTE3, AblXaHue, brocgepa.

[eorpadusa: aTmoctepa, rugpocgepa, MWHepanbl, TOpPHblIE MOPOAbI,
rosie3Hble NCKOMaeMble, TOMN/MBO, BOAHbIE PECypChl.

9 KJIACC

BemeCTBO U XUMHYCCKas peaKIus

Mepuroamyeckunin 3akoH. INeprogmyeckas cmcTemMa XMMmUUYecKnx anemeHTos /.
N. MeHpeneeBa. CTpoeHuMe aTOMOB. 3aKOHOMEPHOCTU B W3MEHEHMW CBOWCTB
XUMUYECKUX 3/1eMEHTOB MePBbIX TPEX MepuofoB, Kaind, Kaibuus U UX
COEAMHEHNIA B COOTBETCTBUM C TOJMIOXKEHMEM 3/1eEMEHTOB B [leproanyecKon
CUCTEME W CTPOEHMEM NX aTOMOB.

CTpoeHMe BeLLecTBa: BUAbl XUMUYECKOW CBA3W. TUMbl KPUCTaIMYECKMX
PELETOK, 3aB1UCMMOCTb CBOMCTB BELLECTBA OT TUMA KPUCT/IIMYECKOW PELLETKUN U
BUIA XMMUYECKOI CBA3N.

Knaccuukauma n HOMeHKnaTypa HeopraHM4eckux BewecTB. XMMUYECKMe
CBOMCTBA BELLUECTB, OTHOCALUMXCA K Pas3/IMyHbIM Kaccam HeopraHU4YecKux
COEfIMHEHWI, reHeTNYeCKas CBS3b HEOPraHNYeCKNX BeLLEeCTB.

Knaccugpukaums XMMUYecKX peakumia no pasfiMyHbIM npusHakam (no yumcny
M COCTaBy Y4YaCTBYHOLMX B peakuun BewecTB, MO TenjoBoMy 3MMeKTy, Mo
N3MEHEHMIO CTENEeHe OKMUCNEHUS XUMUYECKMX 3/IEMEHTOB, N0 06paTUMOCTH, MO
yyacTUIO KaTanmsaTopa). IK30- 1 3HA0TEPMUYECKME peakLnn, TEPMOXUMUYECKNE
YpaBHeHus.

[MOHATME O CKOPOCTU XUMWYECKON peakumu. ToHsThe 06 06paTUMbIX K
HeobpPaTUMbIX XUMUYECKUX peakumsaX. MOHATME O TOMOMEHHbIX W reTeporeHHbIX
peakuusx. MoHsATNe 0 kaTanmse. MoHATNE O XMMUYECKOM paBHOBECUU. DPaKTOpbI,
B/IMAIOLLME HA CKOPOCTb XMMMWYECKOW peakumuv W MOMOXKEHNE XMMWUYECKOrOo
paBHOBECKS.

OKUCNNTENIbHO-BOCCTAHOBUTE/IbHbIE  PeakuuMW,  3MEKTPOHHbIA  6anaHc
OKUC/IUTENIbHO-BOCCTAHOBUTENIbHON  peakuun.  CocTaBneHuWe  ypaBHEHWA



OKUC/NTENIbHO-BOCCTAHOBUTE/IbHLIX  peakuMid € WCMO/b30BaHMEM  MeTofa
3/IEKTPOHHOr0 6anaHca.

Teopus aNeKTPONUTUYECKOM Anccoumalmn. SNeKTPOIUTbI U HE3IEKTPONTI.
KaTnoHbl, aHMoHbl. MexaHn3m fuccoumaumm BeLecTB C pas/iMyHbIMU BULAMM
XUMUYeckom ceasn. CteneHb guccoumaumn. CunbHble U cnabble 3NeKTPONUTLI.

PeakLun NOHHOro 06MeHa. Y CnoBus NPOTEKAHNA peakuuii MIOHHOTO 06MeHa,
MOSIHblE W COKpalEHHble WOHHble YypaBHeHWs peakuuid. CBOWCTBA KWC/IOT,
OCHOBaHWA W CONei B CBeTe MNpeAcTaBfeHUA 06  3NEeKTPOUTUYECKOMN
anccoymaumm. KayecTBeHHble peakuumn Ha MOHBI. MOHATVE O TMApPoNn3e Conen.

Xumuueckuii IKcnepumenm:

O3HaKOM/IeHVEe C MOLENAMU KPUCTAININYECKUX PELUETOK HeopraHU4ecKux
BELLECTB — META/INIOB U HeMeTa/yioB (rpaduta M anmasa), CNOXHbIX BELLECTB
(xnopuga HaTpus), uccnefoBaHne 3aBUCUMOCTM CKOPOCTU XMMMWUYECKOW peakumm
OT BO3AENCTBUA pPas/INyHbIX (PAKTOPOB, WCC/ef0BaHME 3MEKTPONPOBOAHOCTM
pacTBOpPOB BeLLEeCTB, Mpouecca AucCouMaLMn  KUCMOT, LWeloveid u  conel
(BO3MOXHO  MCMOMb30BaHWE BUAEO  MaTepuasioB), MPOBEAEHUe  OrbITOB,
WNIIOCTPUPYIOWNX  MPU3HAKU  MPOTEKAHWA  peakuuii  MOHHOro  0bMmeHa
(obpasoBaHMe o0cagka, BblgeneHue rasa, o6pa3oBaHWe BOAbl), OMbITOB,
WNIIOCTPUPYIOWNX — NMPUMEPLI  OKUC/IMTENbHO-BOCCTAHOBUTE/bHBIX — peaKkuuii
(ropeHue, peakuuy pasnoXxeHUs, COEAMHEHWSA), pacno3HaBaHMe HeopraHWYeckmx
BELLECTB C MOMOLUbHD  KayeCTBEHHbIX peakuuMid Ha  WOHbI,  peLleHue
3KCMepUMeHTa/IbHbIX 33au.

Hemertanabl u ux CoeANHCHUA

Obuwaa xapakrtepuctmka rasoreHoB. OCOOGEHHOCTM CTPOEHUs aTOMOB,
XapaKTepHble CTeneHuW OKucneHus. CTpoeHue U (M3nYecKme CBOMCTBA NPOCTbIX
BELEeCTB — Tra/loreHoB. XWMMUYeCKMe CBOWCTBA Ha MNpuMmepe  xsopa
(B3aMMoOfeiicTBME C MeTalaMu, HemeTa/ilaMu,  Lwesnovamu).  X10poBOLOPOA,
ConsiHas KUCNoTa, XMMUYecKne CBOICTBA, MOJydeHMe, NpumeHeHue. [LelicTBue
X/10pa U X/IOPOBOLOPOAA Ha OpraHusm 4Yenoseka. BaxHelive xnopuibl U KX
HaxoX/eHWe B Np1poze.

Obuwan xapaktepuctuka anemeHToB VIA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aToOMOB, XapaKTepHble CTerneHW okucneHus. CTpoeHue 1 (PU3nNYecKue CBOICTBA
MPOCTbIX BELLECTB — KUC/IOPOAa U cepbl. ANIOTPONHbIE MOAUMDMKALMN KMCNoposa
N cepbl. XuMnYyeckne cBoicTBa cepbl. CepoBOAOPOL, CTPOEHUE, (hU3NYECKME U
XMMUYeckne cBoricTBa. OKcuAbl Cepbl Kak NPeAcTaBUTENN KUCMOTHBLIX OKCU[OB.
CepHasa Kucnota, (M3MYECKMe U XUMUYeCKMe CBOWCTBa (06LiMe  Kak
NMpeLcTaBuUTeNns Kfacca KWCMOT UM crneuuduyeckne). XUMUYeCcKue peakuuu,
nexallie B OCHOBE MPOMbILLZIEHHOrO Cnocoba MnoslydyeHUs CEPHOM KUCNOTHI.
MpyMeHeHWe cepHO KUCIOoTbl. COMM CEPHON KUCOTbI, KAYECTBEHHAs peakuma Ha



Cynb(aT-noH. HaxoxxgeHune cepbl U €€ CoeAVHEHWI B npupoge. XMMUYECKOe
3arpsisHeHVie OKpYXXatoLLein cpefdbl COeAVMHEHUAMWU cepbl (KWUCMOTHbIE [OXAMW,
3arpssHeHve Bo3yxa 1 BOLOEMOB), CrOCOObI ero nNpefoTepaLLeHus.

Obwaa xapakrtepuctnka anemMeHToB VA-rpynnbl. OCo6eHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTeneHuW OKWUCNeHWs. A30T, pacrnpoCcTpaHeHWe B MPUPOLE,
(hm3myeckme n XmMMmn4yeckume ceorictea. Kpyrosopot asoTta B npupoge. AMMUaK, ero
(hn3nyeckme N XMMMYeCKne CBOMCTBA, NosyYeHue 1 npumeHeHne. Conv aMMOHNS,
NX (n3NYEeCKne N XMMUYECKNE CBOWCTBA, NpMMeHeHMe. KayecTBeHHas peakums Ha
MOHbl aMMOHUA. A30THaA KWCoTa, eé nosyveHune, (UsnMyeckne U XMMUYECKME
cBoMcTBa (0OWMe KakK npeAcTaBUTeNs Knacca KWUCNOT U cneumguyeckue).
cnonb3oBaHWe HWUTPATOB W COMEd aMMOHMS B KayecTBe MWHEPasibHbIX
YL06peHNiA. XMMMUYeCKOoe 3arpsasHeHne OKpyXKatoLlel cpefbl CoeAUHEHUAMM a30Ta
(KMCNOTHblE [OOXAW, 3arpsa3HeHue BO3fdyxa, MoyBbl W BOAoEMOB). docdop,
annoTponHble Moaudukaumm gocdopa, (U3MYecKne N XMMUYECKME CBOWCTBA.
Okeng thocopa (V) 1 dhocthopHas KucnoTa, Pusnmyeckme 1 XMMMYeCKne CBOIMCTBA,
nony4yeHue. Micnonb3oBaHve octhaToB B KaYeCTBE MUHEPaSIbHbIX YA006PEHNIA.

Obuwan xapaktepuctmka anemeHToB IVA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aTOMOB,  XapaKTepHble  CTerneHW  OKUCMEHWA.  YTNepos,  a//IoTPOMNHbIe
MOAMMUKaLMK, pacrnpocTpaHeHne B MpUPoLe, (U3NYECKMe N XUMWUYECKME
cBoincTea. Afcopbuus. KpyrosopoTt yrnepofa B npupoge. Okcuabl yrnepoja, ux
(m3myeckne M XMMMUYECKMEe CBOWCTBA, [EWACTBME HA >XMBble OpPraHn3Mbl,
MoslyyeHne 1 MNpPUMEHEeHWe. DKOMornyeckne npobnembl, CBA3aHHbIE C OKCUAOM
yrnepoga (1V), runotesa rnobanbHOro MOTEMNEHUA KAumarta, MNapHUKOBBIN
aheKT. YTONbHaA KACNO0Ta U €€ Conu, NX U3nMYecKne N XMMNUYECKME CBOIMCTBA,
nofyyeHne W npumeHeHne. KauyeCcTBeHHasd peakums Ha KapboHaT-MOHbI.
Vcnonb3oBaHne kapboHaToB B ObITY, MeAWLMHe, NPOMbILLIEHHOCTU N CEe/IbCKOM
XO035CTBE.

MepBOHaYa/ibHbIE MOHATUA 06 OpraHMYecKnX BeLLecTBax Kak O COeAMHEHUNAX
yrnepoga (MeTaH, aTaH, 3TWIeH, aLueTWeH, 3TaHo, MULEPUH, YKCYCHasa K1CNOTa).
MpupofHble WUCTOYHMKM  YrNeBoAopodoB (Yronb, NPUPOAHbLIA ras, HeMTb),
MNPOAYKTbI UX nepepaboTkn (6eH3MH), UX Po/ib B ObITY M MPOMbILLIEHHOCTH,
[MoHATME 0 BNONOTMYECKN BAXKHBIX BELLECTBAX: XMpaxX, 6efikax, yrnesogax — n ux
pPO/IM B KU3HM 4enoBeka. MaTepuasibHOe €AUHCTBO  OpraHUYyeckKux W
HeopraHMyecKnx coevHEHNIA.

KpeMHWiA, ero uanyeckme u XMMUYECKME CBOWCTBA, MOMyYEHUE U
npumeHeHne. CoednHeHMA KpemHUs B npupoge. O6wue npeactaBneHnss 06
okenge KpemHusa (IV) 1 KpeMHMeBoW Kucnote. CuimkaTbl, UX UCNOMb30BaHKE B
ObITY, B MPOMbILIEHHOCTW. BaXKHelme CTPOMTeNbHble MaTepuaibl: KepamuKa,



CTEK/0, LUEeMeHT, 6eTOH, Xene300eToH. MpobnemMbl 6€30NacHOro MUCMosb30BaHNA
CTPOUTENIbHbIX MaTePUaIOB B MOBCEAHEBHOMN YKN3HMN,

Xumuueckuii IKCnepumenm:

n3yyeHne 06pasL0B HEOPraHNYeCKNX BeLLecTB, CBOMCTB COJIAHOM KWC/OTbI,
MPoBeAeHNe KaYeCTBEHHbIX peakumin Ha X/I0pUA-NOHbI U HabN4eHEe NPU3HAKOB
X NPOTEKaHWSA, ONbITbl, OTPaKarloLMe (U3MYeCKMe M XMMMUYECKMe CBOWCTBA
ra/loreHoB U KX COeAVMHEHWUA (BO3MOXKHO WCMO/b30BaHME BUAEOMATEPUA/IOB),
O3HaKOM/JIeHMe C o6bpasuamn Xxnopuaos (ranoreHnaoB), O3HAKOMJEHME C
obpasuyamm  cepbl W e  coeAMHEHMSMM  (BO3MOXHO  WCMO/b30BaHMe
BUeoMaTepranoB), HabnaeHNe npouecca 06yrnIMBaHNA caxapa nofg AeMCTBMEM
KOHLEHTPUPOBAHHON  CEPHON  KUCNOTbI, U3Y4YeHWe XUMUYECKMX CBOMCTB
pa3baB/ieHHOW CEPHOI KNCNOTbI, MPOBEAEHNE KaYeCTBEHHOW peakL K Ha CynbgaT-
MOH W HabNIoAeHNe Npu3Haka e€ npoTeKaHUsi, 03HaKOMJIEHVE C (PU3NYECKUMU
CBOMCTBaMM a30Ta, cochopa U KX coefnMHeHUA (BO3MOXHO WCMO/b30BaHUe
Buaeomartepranos), obpasuamMm a3oTHbIX U (POCHOPHLIX YA0OPEHWUIA, NonyyeHue,
cobupaHune, pacno3HaBaHWe W W3yyeHWe CBOWCTB amMMuaka, NpoBeAeHMne
KayeCTBEHHbIX peakuuii Ha MOH aMMOHMA K (hocaT-NoH U M3yveHne MPU3HaKoB
NX NPOTEKaHMS, B3aUMOAENCTBME KOHLEHTPUPOBAHHON a30THOM KUCNOTbI C MeAbHo
(BO3MOXHO ~ UCMOMb30BaHWE  BUAEOMATepuanoB),  M3ydeHUMe  MOAeNel
KPUCTA/IINYECKMX PeLIETOK anwvasa, rpadura, ¢ynnepeHa, O03HAKOMJIEHWE C
MpoLeccoM afcopoumMm pacTBOPEHHLIX BELLECTB aKTUBUPOBAHHBLIM YINEM U
YCTPONCTBOM MPOTUBOrasa, NoslydyeHue, cobupaHune, pacrnosHaBaHue U n3yyeHue
CBOICTB YrNeKUCNoro rasa, NpoBefeHne KaueCTBEHHbIX peakuuil Ha KapboHaTt v
CUNNKAT-UOHbI W M3Y4YeHWe MpPU3HAKOB WX MPOTeKaHWs, O3HaKOMJIeHWe C
NPOAYKUMEN CUMIMKATHOW MPOMBILLNIEHHOCTM, PeLUeHne 3KCMepPUMEHTaIbHbIX
3afa4 no Teme «BaxkHenLLMe HeMeTa/bl N UX COeAUHEHNS».

MeTanjabl 1 X COCJUHCHUA

OO6LLaa XapaKTepucTMka XUMUYECKUX 3IEMEHTOB — METa/1/IOB Ha OCHOBaHWUW
X NONOXeHus B [leproaMyecKoin cuUcTeMe XUMWUYeCKMX 3nemeHToB M. W.
MeHzeneeBa 1 CTpoeHUsi aToMoB. CTpoeHre MeTannoB. MeTannmnyeckas CBs3b U
MeTa//IMYecKas  KpUCTa//IMYeckass  pPellétka.  JNEKTPOXUMUYECKUA  psaf,
HanNpPsHKeHN MeTan1oB. Pr3NYECKMEe N XUMUYECKME CBOMCTBa MeTaioB. O6Lume
Cnocobbl Mony4vyeHnss MeTainoB. [MOHATME O KOPPO3UW METa/IoB, OCHOBHbIE
cnocobbl 3awmTbl UX OT KOppo3uu. Cnnasbl (CTaslb, YYryH, AHOPaItOMUHWIA,
6pOH3a) 1 UX NPUMEHEHWE B ObITY N MPOMbILLIEHHOCTHN,

LLlenoyHble MeTansibl: NonoXeHWe B Mepuoanyeckoin cnucteme XMMMYECKNX
anemeHToB M. V. MeHaeneeBa, CTPOeHMe MX aTOMOB, HaxOX[eHWe B Mnpupose.
dun3nyeckme N XMMMYECKMe CBOMCTBA (Ha NpuMepe HaTpus K Kanust). OKcuibl 1



rMAPOKCUAbI HaTpus M Kaius. TpyMMeHeHWe LWenoYHbIX MeTal/loB U UX
COEUHEHNIA.

LLlenoyHo3eMe/ibHble  MeTa/ilbl  MarHWin - 1 KasibLMiA:  MOMOXeHVe B
Mepuroamnyeckor cucteme XMMUYECKUX anemMeHToB . . MeHaeneeBa, CTPOeHMe
MX aTOMOB, HaX0XAeHWe B npupoge. PUnYeckne N XMMMYeCKre CBOMCTBa MarHus
N Kanbuma. BaxHelllne coefuvHeHUs Kanbums (OKCWUg, TMAPOKCUA, COMN).
YKECTKOCTb BOAbI 1 CNOCOObI €€ yCTpaHeHus.

AJTIIOMUHWIA: NONOXEHWE B [epuoanyecKoin CMcTeMe XUMUYECKMX 3/1EMEHTOB
O. V. MeHpeneeBa, CTpOeHMEe aTtomMa, HaxoXaeHwe B npupoge. dusnyeckune u
XMMUYEeCKNe CBOMCTBa a/IlOMUHMA. AMDOTEPHbIE CBOMCTBA OKCMAa N rnapokcuaa
JIIOMUHUSA.

YKeneso: nosoxkeHune B Meproanyeckor CUCTEMe XUMUYECKNX 3N1EMEHTOB /.
. MeHpeneeBa, CTPOeHWE arToma, HaxoXAeHwe B npupoge. Pu3MYeckne W
XMMUYECKME CBOMCTBA Xenesa. OKcuabl, rmapokenibl u conuv xenesa (11) n xenesa
(1), nx cocTtas, CBOWCTBA U NONyYeHNe.

Xumuueckuii 9l<cnepumeum:

O3HaKoM/ieHMe ¢ ob6pasuamy MeTaNI0B M CNaBoB, WX (PU3NYECKMMMU
CBOMCTBaMM,  M3y4yeHWe pe3ynbTaTOB  KOPPO3MM  MeTalioB  (BO3MOXHO
MCNoNb30BaHNe BWAEOMaTepUasioB), OCOOEHHOCTe B3aMMOAEWCTBUA OKcUAa
Ka/bUMs M Hatpus C BOAOK (BO3MOXHO WCNO/b30BaHWE BUAEOMATEPUA/IOB),
nccnefoBaHe CBOINCTB XECTKOI BOAbI, MpoLecca ropeHns xenesa B K1UCI0poae
(BO3MOXXHO  MCMOMb30BaHME  BWUAEOMATEpPMasioB), MPU3HAKOB  MPOTEKaHUS
KayeCTBEHHbIX peakuuid Ha WMOHbI: MarHWs, KaibUus, atoOMUHNA, LUMHKA, XKenesa
(1) v xenesa (111), meamn (11), HabnoaeHWe 1 ONMcaHMe MPOLIECCOB OKpalUnBaHNA
NnameHW WOHaMW HaTpus, Kaims U Kanbums (BO3MOXHO MCMO/Sb30BaHMe
BUeoMaTepranoB), UCCNefoBaHMe am(POTEPHbIX CBOMCTB MMAPOKCUAA a/TIlOMUHUA
N TNLAPOKCUAA LUMHKA, peLleHre SKCNepUMeHTa/IbHbIX 3a4ady no Teme «BaxkHelwne
MeTa/l/ibl M UX COEAUHEHUSA.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

Belwectsa u MaTepuasnbl B MOBCEAHEBHOM >XU3HW 4YenioBeKa. besonacHoe
NCMO/b30BaHNe BELLECTB U XMMUYECKMUX peakuuid B 6bITy. MepBas NMOMOLLb Npu
XUMUYECKNX 0XO0rax 1 0TpaB/IEHUSAX.

XNMMYeCKOe 3arpsisHeHVe OKpYXXarollein cpefpl (npegensHas fonycTumas
KOHLEeHTpauus BellecTs, ganee — MNAK). Ponb XMMUM B peLLIEHUI 3KOTOTNYECKMX
npobnem.

Xumuyeckuii IKCnepumenm:

n3yyeHne o6pasLoB MaTepuasioB (CTeK/0, CrnsaBbl MeTa/N0B, NOMMMEPHbIE
marepuasbl).

Mescnpeomemmnbnie ceasu



Peannsauma MexnpeAMeTHbIX CBS3eld MpuW M3ydeHUM xummm B 9 Knacce
OCYLLECTB/IIETCA 4Yepe3 MCMO/b30BaHWE Kak O0OLMX eCTeCTBEHHO-Hay4YHbIX
MOHATUM, TaK U NOHATUIA, ABNAIOLLMXCA CUCTEMHBIMW 418 OTAENbHbIX NPeAMEeTOB
eCTeCTBEHHO-Hay4HOr o LMKna.

OOLuMe ecTeCTBEeHHO-Hay4YHble MOHATUA: Hay4HbI (haKT, rmMnoTesa, 3aKoH,
Teopusa, aHaM3, CUHTE3, Knaccuukauus, nepuoanMyHOCTb, HabnoLeHue,
3KCMEepPUMEHT, MOJENMpoBaHNe, W3MepPeHWe, MOAEeNb, SABMIEHUE, MapHWKOBbIN
3(hheKT, TEXHOMOINA, MaTepuarbl.

®du3mka: marepusi, aToMm, 3/EKTPOH, MPOTOH, HENTPOH, WOH, HYKIUA,
M30TONbI, PAAMOAKTUBHOCTb, MOJEKYNa, 3NeKTPUYECKUA 3apsaf, MPOBOLHUKW,
MONYNPOBOAHUKN,  AN3NEKTPUKKN, (POTO3/MIEMEHT, BELUEeCTBO, Teno, 0O0bEM,
arperaTtHoe COCTOsiHVe BeLLeCTBa, ras, pacTBop, PaCTBOPUMOCTb, KPUCTa//IMYECKas
pelweéTKa, crnaebl, QU3NYECKNE BENNYUHBI, eAUHULbI U3MEPEHUS,, KOCMUYECKOe
MPOCTPAHCTBO, NMaHeTbI, 3B€34bl, COsHLE.

Buonorva: ¢oTocuHTes, AblxaHue, 6uocdepa, 3KOCUCTEMa, MUHepasibHble
yA06peHNs, MUKPO3/IEMEHTbI, MaKpPO3/IEMEHTbI, NMUTaTe/IbHble BELLECTBA.

[eorpadma: armocepa, ruapocepa, MuHepasbl, TOPHble MNOPOAbI,
M0/ie3Hble MCKOMaeMble, TONMBO, BOAHbIE PeCypChbl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU 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
BOCNUTATENIbHON AeATeNIlbHOCTU B COOTBETCTBMM C TPAAULMOHHBIMU POCCUNCKUMU
COLMOKYNbTYPHBIMU U JyXOBHO-HPABCTBEHHbLIMU LEEHHOCTAMW, MPUHATLIMK B
o6LLecTBe npaBuiamy M HOpMamy MNOBeAeHMs UM CMOCOOCTBYHOT npoLieccam
CamMOonO3HaHMs, CaMopasBUTUS 1 coLmanm3aLmm 06yyaroLLMXCs.

JINYHOCTHbIE  pe3ynbTaTbl  OTPaXalT  TOTOBHOCTb  06y4varoLmxcs
PYKOBOACTBOBATbCA CUCTEMOM  MO3UTUBHBLIX  LEHHOCTHbIX  OpWEeHTauuii 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 HayYHOMY HacneAauto, MOHWMaHMS 3HAYEHUS XMMUYECKON HAyKN B XKU3HU
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 BOCIMTaAHUsA:

NpeacTaBNeHUs O COUMa/IbHbIX HOPMax W MpaBunax MeXINYHOCTHbIX
OTHOLLUEHWIA B KOJNINEKTUBE, KOMMYHUKATUBHOW KOMMETEHTHOCTU B OOLLECTBEHHO
MoNe3Hon,  yyebHoMCCNenOBaTENIbCKOM,  TBOPYECKOW W Apyrux  Buaax
[eATeNbHOCTN, TOTOBHOCTM K Pa3sHO06pa3HOi COBMECTHON [eATeSIbHOCTM Mpu
BbIMO/IHEHUM  Y4eOHbIX, MO3HaBaTe/lbHbIX 334a4y, BbIMOHEHUM XUMUYECKMX
3KCMEPVMEHTOB, CO3[aHUN Y4eOHbIX NPOEKTOB, CTPEM/IEHNA K B3aMOMOHVMAaHNIO
M B3aMMOMOMOLLM B Mpouecce I3TON Yy4ebHON [esATeNbHOCTM, TOTOBHOCTU
OLueHMBaTb CBOE [MOBeAeHMEe U TMNOCTYMKW CBOMX TOBapULLEn C Mo3unumm
HPaBCTBEHHbIX 1 MPaBOBbIX HOPM C YY4ETOM OCO3HaHWSA NOCNEACTBUIA NOCTYIMKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MVPOBO33PEHYECKMe MPEeACTaB/EHNS O BeLLeCTBe M XMMWUYECKON peakuuw,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO PasBUTUA HayKuM M COCTaBsHOLLME
OCHOBY [ANS1 NOHMMaHUA CYLHOCTU Hay4YHOW KapTWUHbI MUpa, NpeacTaBneHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX pPa3BUTUS MPUPOAbI, B3aMMOCBA3SX 4YenoBeKa C
MNPUPOLHON CPeaoi, 0 POSIN XMMUW B NO3HAHWUM 3TUX 3aKOHOMEPHOCTEN;

Mo3HaBaTe/IbHble MOTWBbI, HanpaBeHHbIE Ha MOyYeHWEe 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  y4eOHbIMM  TeKCTaMu, CrpaBOYHOM



NATEPATYPON, [AOCTYMHbIMA TEXHWYECKMMU CPeACTBaMM  UHGOPMALMOHHbIX
TEXHOMNOIUIA;

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 310POBbBSI:

OCO3HaHMe LEHHOCTW >KWM3HW, OTBETCTBEHHON0 OTHOLUEHMS K CBOEMY
3[0POBbLI0, YCTAHOBKM Ha 340pO0Bbli1 06pa3 >XWM3HW, OCO3HaHWE MOCNeACTBUA U
HenpuAaTVe BPeHbIX MPUBbIYeEK (YNOTPebsieHNs anikorons, HapKOTUKOB, KypeHus),
HeobXoAMMOCTN  COOMIOAeHNA MpaBu  6e30MacHOCTM  NpY  obpaLLeHun ¢
XVMUYECKUMU BELLLECTBAMU B ObITY 1 peasibHOW XXN3HMU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEPeC K NPaKTUYeCKOMY M3yUYeHMIo Npodeccuini n Tpyaa pasfiMuHoro poja,
yBaXKEHME K Tpyay W pe3ynbTataM TPYAOBOW AeATENbHOCTW, B TOM YWUCNE Ha
OCHOBE TMPUMEHEHMSI MNPEAMETHbLIX 3HAHWI MO XUMWK, OCO3HAHHLIN BbIGOP
WHAMBMAYAIbHOW TPaeKTOPUM NPOAOHKEHNS 06pa3oBaHNs C YYETOM IMYHOCTHbIX
WNHTEPECOB M CMIOCOOHOCTU K XUMWUW, OOLLLIECTBEHHbIX UHTEPECOB U MOTPEOHOCTEN,
YCMELHON NPogecCnoHanbHOM AesTeNIbHOCTU M Pa3BUTNA HEOOXOAMMbIX YMEHWA,
FOTOBHOCTb afjanTMpoBaTbCs B MPOGECCMOHA/IbHON Cpefe;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

3KONOrMYeCKM LieNnecoobpasHoe OTHOLUEeHME K MNpupofe KakK WCTOYHUKY
XW3HW Ha 3emsie, OCHOBe €€ CyLLeCTBOBaHUS, NOHUMaHWe LLeHHOCTU 30POBOro U
6e3onacHoOro obpasa >XW3HW, OTBETCTBEHHOE OTHOLLUEHWE 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;

CMOCOGHOCTU MPUMEHATL 3HaHWSA, MOJlyYaeMble MPU MU3YYeHUU XUMWUW, ANs
peLLeHNs 3aa4, CBA3aHHbIX C OKPY>KatoLLel NPUPOAHONW Cpefoi, A1t NOBbILLEHNS
YPOBHS  3KONOTMYECKON  KynbTypbl, 0OCO3HaHMS rN06anbHOro0  XapakTtepa
9KONOrMYECKMX MPo6MeM M NyTell MX PeLleHnsi NOCPeACTBOM METOAO0B XUMUM,
3KONOrMYECKOro MbILLIEHUS, YMEHUS PYKOBOLCTBOBATLCA MM B MO3HABATE/NbHOW,
KOMMYHUKaTUBHOM W1 COLMaNIbHOMN MPaKTUKe.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAaMETHbIX Pe3ynbTaTOB BbIAENSKOT 3HAUMMbIE A1
(hOpMMPOBaHNA  MUPOBO33PEHNS  OOLLEHAYUYHble TMOHATUA  (3aKOH, Teopus,
MNPUHUMM, rMnoTesa, (hakT, cucTemMa, NPOLECC, IKCNEPUMEHT M [pYroe.), KOoTopble
MCMONb3YKOTCA B €CTECTBEHHO-HAyYHbIX Y4YeOHbIX MpeameTax W MO3BONAOT Ha
OCHOBE 3HaHWI M3 3TUX NPeAMETOB (JOPMMPOBaTb MPEACTaB/IEHNE O LIeOCTHOW



Hay4HOW KapTuHe Mupa, N YHMUBEPCa/bHble Y4ebHble AeCcTBUA (NO3HaBaTe/bHbIE,
KOMMYHWKaTUBHbIE, PerynsiTUBHbIE), KOTOpble 0b6ecrneynBaloT (POpPMUpOBaHME
FrOTOBHOCTU K CaMOCTOSTEe/lbHOMY M/1aHWPOBaHUIO N OCYLLECTB/IEHNIO Y4eOHOM
[eaTeNbHOCTW.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JjornyecKkue 1eMCTBUSA:

YMEHUSA WCMONb30BaTb MPUEMbI JIOTMYECKOT0 MbILWIEHNS MPU OCBOEHUM
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 Knaccugmkauum XMMUYECKUX BELLECTB M XMMUYECKUX peakLuun,
yCTaHaBNMBaTb MPUUYNHHO-CNEACTBEHHbIE CBA3M MeXAy OO0beKTaMu M3y4veHus,
CTPOUTb NIOFNYECKne paccyxaeHus (MHAYKTUBHbIe, AefyKTUBHbIE, MO aHa/Iorun),
[ieNaTb BbIBOAbI M 3aKNHOYEHWS;

YMeHVEe TNPUMEHSATb B MpPOLEecCe MO3HAHWA MNOHATUS (NPeAMeTHble U
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-No3HaBaTelbHbIX 3a4a4, C YY4ETOM
3TUX MOJENbHbIX NPEeACTaB/EHNIA BbISBNATb M XapaKTepn3oBaTb CYLLECTBEHHbIE
MPU3HaKN M3y4aeMblX 06BEKTOB — XMMUYECKMX BELLECTB N XUMUYECKUX peakLui,
BbIABNATL  0OWMEe  3aKOHOMEPHOCTW,  MPUYMHHO-CNEACTBEHHbIE  CBA3N U
MPOTMBOPEYUMSA B U3yUHaeMbIX MpoLeccax v ABNeHUsX.

ba3oBble nccienoBare/ibCKue A1eiiCTBUA.

YMEHWE MCMo/b30BaTb MOCTaB/IeHHbIe BOMPOCbI B KayecTBe WMHCTPYMeHTa
MO3HaHWA, a TakkKe B KayecTBe OCHOBbl A7 (POPMUPOBaHUS TUMNOTE3bl MO
MPOBEPKE NPaBUIbHOCTU BbICKA3bIBaEMbIX CY)XXAEHWIA;

NMpUobpeTeHe ONbITa MO MNJIAHMPOBAHWUIO, OpraHu3auum u NpPoBeAEHUHO
YUEHUYECKMX IKCMEPUMEHTOB, YMeHMe Habngatb 3a XOLOM  MpoLecca,
CaMOCTOSATE/IbHO MPOrHO3MPOBATb €ro pesynbTar, opPMy/IMpoBaTh 06006LLEHNS W
BbIBOAbI MO pe3y/ibTaTam NpPoBeAEHHOr0 ONbITa, UCCeA0BaHNSA, COCTaBNATL OTYET
0 NpoAenaHHo 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 VIHTepHEeTa), KPUTUYECKM OLEHMBATb MPOTUBOPEUMBYHO W
HeA0CTOBEPHYH UH(OPMAaLMIO;



YMeHVe MPUMEHATb pas3/iyHble MeTOAbl M 3anpocbl MpPU Moucke n otbope
NH(OPMaLMN 1N COOTBETCTBYHOLUMX [AHHbIX, HEOOXOAMMbIX [/ BbIMO/IHEHUA
y4eOHbIX 1 NO3HaBaTe/IbHbIX 3aay onpeAenéHHOro T1na, NPMobpeTeHne 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  33fa4M  HEC/IOKHbIMKA - CXemamu, [Avarpammamu,
ApyrMm hopmamm rpaukm n nx KOMeMHaLnsamMu,;

YMEHMe WCMosb30BaTb W aHaJM3MpoBaTb B Mpouecce Yy4yebHON U
NCCNeaoBaTeNbCKON [eATeNlbHOCTU MH(OPMaUUIo 0 BANAHWUN MPOMbILLIEHHOCTH,
Ce/IbCKOr0 XO03A/WCTBA M TpaHCMopTa Ha COCTOSHME OKpY»KatoLwein MpupogHON
cpefabl.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMeHMs 3afaBaTb BOMNpPoCbl (B Xode Awanora v (Mnm) AMCKYCcCUKM) Mo
CyllecTBY  0OCY)XAaeMoil  TeMbl,  (hOPMYyNMpoBaTb  CBOM  MPeL0XEHWS
OTHOCUTE/IbHO BbIMOHEHUS NMPEeASI0XKEHHON 3a4auu;

YMeHVUA  NpPeAcTaBnsiTb  MOMyYeHHble  pe3y/nbTaTbl  MO3HaBaTe/lbHOM
[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 COTPYAHWYECTBA CO CBEPCTHMKAMM B COBMECTHOM
Mo3HaBaTe/IbHOM W UCCNefoBaTeNlbCKOW  AeATe/IbHOCTU  MPU  peLLeHnn
BO3HMKAKOLWMX NPo6ieM Ha OCHOBe Y4éTa OOLMX WMHTEPECOB M COr/lacoBaHWS
no3nunin (06¢yXKaeHnsi, 06MeH MHEHUSMMW, «MO3rOBbIE LUTYPMbI», KOOpAMHALMA
COBMECTHbIX  [EWACTBWA, ONpeaeneHne KPUTEPMEB 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
[eAaTeNbHOCTb, BblbMpaTh Hanbonee aheKTUBHbLIE CMOCOObLI PELLIEHNS YUYEeOHbIX U
Mo3HaBaTe/lbHbIX 3afa4y, CaMOCTOSITe/lbHO COCTaBNATb WM KOPPEKTMPOBATb
MPeA/SIOKEHHbIA  anropuT™M  JeNCTBMI NPW  BbIMNOSHEHWM 3afaHuUil C  YYETOM
MOSlyYeHUs] HOBbIX 3HaHWIN 06 M3y4vaemblX 0ObEeKTax — BELLeCTBax WM peakuusix,
OLeHMBaTb COOTBETCTBME MOJIYYEHHOro pe3y/ibTaTa 3asiB/IEHHOW LEenn, YMeHue
1CMOMb30BaTh Y aHA/IM3MPOBATb KOHTEKCTbI, MpeAnaraemble B YCI0BUK 3aaHNiA.

NPEAMETHBIE PE3YJIBTATHI

B coctaBe npegmeTHbIX pPe3ynbTaToOB MO OCBOEHMKO 00653aTefIbHOro
coAepXXaHus, YCTaHOB/IEHHOrO [AaHHOW (hefepasnbHOM pabodeli NporpaMmon,
BbIAENAOT: OCBOEHHblE 00Y4YalOLMMUCA Hay4Hble 3HAHWSA, YMEHUS U Cnocoobl



NENCTBUIA, creunuueckne ana npeameTHonm obnactm  «Xumus», BuAbl
[EeATe/IbHOCT N0 MOJlYYEeHUHD  HOBOTO  3HaHWA, ero  MHTepnpeTauuu,
MpeobpazoBaHMto Y NPYMEHEHUIO B Pa3/INUHbIX YY4EOHbIX U HOBbIX CUTYaLMsIX.

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

[0/MKHbI OTPaXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLUXCSA YMEHWIA:

e PacKpblBaTb CMbIC/T OCHOBHbIX XMMMWYECKUX MOHATUIA: aTOM, MOJIEKYNa,
XUMUYECKUIA 3/1eMeHT, MPOCTOe BELLECTBO, C/I0OKHOE BELLEeCTBO, 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,
OKCWUA, KMCNoTa, OCHOBaHWE, COMb, 3/EKTPOOTPULIATENBHOCTb, CTEMEHb
OKWUCNEHNs, XMMUYecKas peakums, KnacCuukauma peakuuit: peakuuun
COEAMHEHUNS, peakUuMu pPasoXeHus, peakuun 3aMeLLeHns, peakumu
06MeHa, 9K30- 1 3HA0TEPMUYECKME peakLn, TENNIOBOM 3PQEKT peakLumu,
AA4p0 aToMa, 3/IEKTPOHHbLIN C/Ioi aToMa, aTOMHas opbuTanb, paauyc
aToMa, XMMUYecKas CBA3b, NMOMAPHAA M HemonsapHas KOBa/IeHTHasA CBA3b,
MOHHasA CBA3b, MOH, KaTWOH, aHWOH, PacTBOp, MaccoBas [0/A BeLecTsa
(MpoLEeHTHasA KOHLEHTpauus) B pacTBOpE;

e WNOCTPMPOBATb B3aUMOCBSI3b OCHOBHbIX XWMWYECKMX MOHATUA 1
MPUMEHATb 3TW NMOHATUA MNP ONMCAHUN BELLECTB M UX NPeBPaLLeHI;

e MCNO/Mb30BaTb XUMWYECKYK CUMMBOMNKY [N COCTaBfieHUs  (hOpMYy
BELLLECTB U YPaBHEHUIA XUMUYECKNX PeaKLNiA;

o OMpefensTb BaJIEHTHOCTb aTOMOB 3/1EMEHTOB B OMHAPHbLIX COeAVHEHUSAX,
CTEMeHb  OKWC/IEHUS  3/1EMEHTOB B OMHApHbIX  COeAUMHEHUSX,
NPUHaANEXHOCTb BELWECTB K OMpefAenéHHOMY Kfaccy COeAMHEHWIA Mo
(hopmynam, BWL XUMUYECKOW CBS3M (KOBaJieHTHas W  WOHHas) B
HeopraHM4YecKuX COeANHEHMSX;

e packpbiBaTb CcMbicn [lepuognyeckoro 3akoHa [. W. MeHgeneesa:
AEMOHCTPUPOBaTb MOHMMaHWe MepUoANYECKOn 3aBUCUMOCTU CBOWCTB
XUMUYECKNX 3/IEMEHTOB OT MX MOJIOXKEHNA B [Mepnoamnyeckont cmucTeme,
3aKOHOB COXpaHeHWs MacCbl BELLECTB, MOCTOSAHCTBA COCTaBa, aTOMHO-
MONEeKYNIAPHOI0 y4eHuWs, 3aKoHa ABOragpo;

e ONUCbIBaTb W XapakTepu3oBaTb Tab/in4yHyto Gopmy [lepuognyeckoi
CUCTEMbl XMMMWYECKMX 3/1eMEHTOB: pas3finyaTb MOHATUA  «r/1aBHas
noarpynna (A-rpynna)» n «noboyHaa nogrpynna (b-rpynna)», manbie n
6ofblive nepuofbl, COOTHOCUTb 0003HaYeHMs, KOTOpble VMEHTCA B
Tabnmue «llepuofmyeckass cuctemMa XuUMUYeCKUX 3nemeHtoB . W.
MeHzeneeBa» C YMCMOBbIMM  XapaKTEPUCTUKAMW CTPOEHUS aTOMOB



XUMUYECKNX 3/1eMeHTOB (COCTaB M 3apsj A4pa, 00LLee YMC/o 31EKTPOHOB
N pacrpefeneHme nx no 3/1eKTPOHHbIM C/0AM);

KnaccuguumpoBatb XMMUYECKNe 3M1eMeHTbI, HEOPraHNYecKne BeLLECTBa,
XMMUYeckune peakuum (Mo YMCNy M COCTaBY Y4acTBYHOLWMX B peakuuu
BELLIeCTB, MO TEN/0BOMY 3NEKTY);

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

MPOrHO3MpOoBaThL CBOMCTBA BELLECTB B 3aBUCUMOCTM OT UX Ka4eCTBEHHOIO
COCTaBa, BO3MOXHOCTM MPOTEKaHUs XMMWUYECKMX MpeBpaLleHnii B
Pas3INYHbIX YCIOBUAX;

BbIYMCNIATb  OTHOCUTE/IbHYIO  MOJIEKY/IAPHYKO U MOMSPHYK0  Macchbl
BELeCTB, MacCOBYK [O/Il0  XUMWUYECKOro 3fieMeHTa Mo qopmyrne
COefIMHeHWs, MacCoBYHO [O/H0 BeLLeCTBa B pacTBOpe, NMPOBOAUTL Pacy&Thl
M0 YPaBHEHNIO XMMUYECKOIN peakuuu;

MPUMEHSATb OCHOBHbIE Orepaumn MbICIUTENIbHOW AeATeNIbHOCTU — aHaNn3
M CUHTEe3, CpaBHeHMe, 0600LleHMe, cucTemMaTM3aumto, Knaccugukaumio,
BbISIB/IEHNE MNPUUYMHHO-CNIEACTBEHHbIX CBA3EW — A1 U3YYeHUs CBOWCTB
BELLECTB WM  XMMMWYECKMX peakuuid, eCTeCTBEHHO-Hay4Hble MeToApbl
MO3HaHWA — HabMOAeHNe, W3MEPeHWE, MOAENMPOBaHNe, 3KCMepPUMEHT
(peasibHbIin 1 MbIC/IEHHBIN);

CnefloBaTb  MpaBwiam  MOMb30BaHUS  XUMWUYECKON  nocyfod U
nabopatopHbiM 060pyAOBaHMEM, a TaKXe npasuiam obpalleHns ¢
BewecTBaMn B COOTBETCTBUM C  WHCTPYKUMAMM 1O  BbINO/HEHUIO
NabopaTopHbIX XMMUYECKMUX OMbITOB MO MOMYYEHUO W CcOBMpaHuUIo
razoobpasHbIX BewecTB (BoAOpoAa M KuUciopoga), MNpUroToBIEHUIO
pacTBOPOB C ONPeAeNnéHHON MaccOBO [0/eil paCTBOPEHHOIO BELLECTBA,
MNNaHMpoBaTb UM MPOBOAUTL  XUMWYECKME  3KCNEPUMEHTbI MO
pacno3HaBaHUIO PacTBOPOB LLEIOYEN U KACMOT C MOMOLLbIO NHAMKATOPOB
(nakmyc, heHoNQTaNIEUH, METUNOPAHX U APYTUYe).

K KOHLy 06y4eHus B 9 kiacce NpeaMeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE
[0/MKHbI 0TPaXKaTb CHOPMUPOBAHHOCTb Y 00YUAtOLLMXCS YMEHWIA:

pacKkpbiBaTb CMbIC/T OCHOBHbLIX XUMWYECKUX MOHATUIA:  XUMUYECKMNIA
3/IEMEHT, aToM, MOJIeKY/ia, WMOH, KATWOH, aHWOH, MPOCTOe BELLECTBO,
C/TIOXKHOE BELLECTBO, Ba/IEHTHOCTb, 3/1EKTPOOTPULATENNBHOCTb, CTerneHb
OKMC/EHUSA, XMMUYECKass peakLmsi, XMMMYecKas CBA3b, TEMNIOBOA 3hheKT
peakumMu,  MOMb,  MONSAPHBbIA  0O6bEM,  pPacTBOP,  3NEKTPO/UTLI,
He3NeKTPONNTLI, 3MIEKTPONIUTUYECKAA AMccoumalms, peakumMm WOHHOMO
obMeHa, KaTa/im3atop, XMMUYEeCcKOe paBHOBecue, 0bpaTMMble U



HeobpaTUMble peakuuKn, OKUC/IUTE/IbHO-BOCCTaHOBUTE/IbHbIE pPeakLumu,
OKUCNUTENb,  BOCCTaHOBWUTENb,  OKWCMEHWE WU BOCCTAHOBJ/IEHWE,
afinoTponusa, amoTepHOCTb, XMMUYecKas CBA3b (KOBasIeHTHasA, MOHHaS,
MeTa/i/InyecKast), KpUCTa/IIMyecKasd peLluéTka, Kopposus  MeTaslos,
CMNaBbl, CKOPOCTb XWUMWYECKON peakuuu, npeaensHo AonycTumas
KOHUeHTpauma MNAK BeLLecTBa;

WNNOCTPUPOBATbL  B3aMMOCBA3b  OCHOBHbLIX  XUMWYECKUX MOHATUA U
MPUMEHATL 3TW NMOHATUSA NPU ONUCAHNMW BELLECTB U X NPeBPaLLEHWA;
MCNONb30BaTb XUMUYECKYHD CUMBO/IMKY [N COCTaB/eHUS  (POpMyn
BELLLECTB U YPaBHEHUIA XUMUYECKNX PeaKLniA;

OnpefensTb Ba/IeHTHOCTb U CTENEHb OKMUC/IEHNS XUMUYECKUX 3/1EMEHTOB B
COEAMHEHUAX Pa3/IMYHOro CoCTaBa, MNPVHAAMIEXXHOCTb BELLECTB K
OnpeaenéHHoOMyY Kraccy COeAMHEHWIA Mo opmynam, BUA XMMUYECKOMR
cBA3N (KOBa/leHTHasA, WOHHas, MeTajl/inyeckas) B  HeOpPraHNM4eckKmx
COeAMHEHUAX, 3apsAA MOHA MO XMMUYECKON (hopMyne, XapakTep cpefibl B
BOAHbIX pacTBopax HeopraHMYecKuUX COefUHEHU, TUM KPUCTaINYeCKO
PELUETKM KOHKPETHOIO BELLIECTBa;

pacKkpbiBaTb CcMbicn [lepuoguyeckoro 3akoHa [. WM. MeHpgeneesa W
[AEMOHCTPMPOBaTb ero MOHWMaHWe: OMNUCbIBaTb W XapakTepu3oBaTb
TabnnyHyto opmy IleproanyecKoil CUCTEMbI XUMUYECKMX 3/IEMEHTOB:
pasnuyaTb NOHATUS «rnaBHasa nogrpynna (A-rpynna)» M «nobo4yHas
nogrpynna (b-rpynna)», Manble ¥ 60nbliMe MNepuobl, COOTHOCUTb
0603HaYeHNs, KOTOpble WMEKTCS B Mepuoamyveckon Tabnuue, cC
YMCMIOBbIMW  XapaKTePUCTUKaMW  CTPOEHUS  aTOMOB  XUMUYECKUX
aNleMeHTOB (CcOocTaB U 3apsaj  A4pa, 0OLlee YuCNo  3/1EKTPOHOB U
pacnpefeneHne WX N0 3MEKTPOHHLIM C/0SIM), OOBACHATL  06LLMe
3aKOHOMEPHOCTU B M3MEHEHWUWN CBOWCTB 3/1EMEHTOB M UX COEAMHEHWIA B
npegenax manbiX NepuofoB M rnaBHbIX MOArPYN C YY4ETOM CTPOEHUA MX
aTOMOB;

KnaccuguumpoBatb XMMUYECKME 3M1EMEHTbLI, HEOPraHMYeckue BELLECTBa,
XMMUYECKMe peakumm (Mo YMCy U COCTaBy Y4YaCTBYHOLLMX B peakumm
BELLECTB, MO Tenj0BOMY 3(PMEKTY, MO U3MEHEHMIO CTEMEHEN OKUCIEHUS
XUMUYECKNX 3/1EMEHTOB);

XapaKTepu3oBaTb (OnucbiBaTb) 06LWMe K Creynipuyeckme XMMUYECKMe
CBOMCTBA MPOCTbIX W CNOXHbIX BELEeCTB, MNOATBEPXKAad OnucaHue
npyMepaMn  MOJIEKYNAPHBIX UM NOHHBIX YPaBHEHWUIA COOTBETCTBYHOLLMX
XUMUYECKNX peakLni;

COCTaBMATb  YPaBHEHUS  3MIEKTPONIMTUYECKON  AuccoumaumMm — KuchorT,
LLLe/I0Yelt 1 CoMeit, NosHbIE U COKpaLlEHHbIE YPaBHEHUS peakUmMii MOHHOTO



O0bMeHa, YypaBHEHMS peakuwuil, MOATBEPXKAANOLWMX  CYLLECTBOBaHME
reHeTMYeCKOM CBA3M MeXAy BelLecTBamm pas/inyHbIX K/1acCosB;
packpbiBaTb CYLHOCTb  OKMC/IUTE/IbHO-BOCCTAHOBUTE/bHBLIX — peaKLmil
MOCPeLCTBOM COCTaB/IEHUSA 3MIEKTPOHHOI0 6anaHca 3TUX peakuuii;
MPOrHO3MpoBaTh CBOWCTBA BELLECTB B 3aBMCMMOCTW OT WX CTPOEHUS,
BO3MOXHOCTW MPOTEKAHUS XMMUYECKUX MPEBPaLLEHNA B Pas/INYHbIX
YCNOBUSAX;

BbIYNCNATL  OTHOCUTENIbHYIO  MOMEKY/IAPHYIO U MOMAPHYKO  Macchbl
BELLEeCTB, MacCOBYK [O/Il0  XUMWUYECKOro 3femeHTa no qopmyne
COefIMHeHWs, MacCoBYHO [O/M0 BeLLeCTBa B pacTBOpPe, MPOBOAUTL PACHETHI
M0 YPaBHEHUIO XMMUYECKOIN peakunu;

cobnogatb  npasBuna  MoSIb30BaHWA  XMUMWUYECKOW  Mocygod U
nabopatopHbiM 060pydoBaHMEM, a TakXe npaBuia obpalleHus C
BewlecTBaMm B COOTBETCTBUM C  WMHCTPYKUMSMMU MO  BbINOSIHEHUIO
NabopaTopHbIX XMMUYECKMUX OMbITOB MO MOMYYEHUO W COBMpaHUIO
rasoobpasHbIX BeLLecTsB (aMMUaKa 1 YrieKncioro rasa);

MPOBOAWUTL  peakuun,  MNOATBePXAaloLMe  KayeCTBEHHbIA  cOCTaB
pa3/INyHbIX BELLECTB: pacro3HaBaTb OMbITHLIM MYTEM Xnopug-, 6pomua-,
noana-, kapboHar-, ocar-, CuAMKaT-, Cynbar-, TMAPOKCUA-NOHbI,
KaTMOHbl aMMOHUSA U WMOHbI U3YYeHHbIX METa/INIoB, MPUCYTCTBYHOLLIME B
BOAHbIX pacTBOpax HeopraHMYeCcKnx BeLLECTB;

MPYMEHATb OCHOBHbIE OMepaLumn MbICINTENIbHOW AEATENIbHOCTU — aHan3
W CWHTE3, CpaBHeHWe, 0606LeHe, CUCTEMATU3aUMIO, BbISB/EHME
MPUYNHHO-CNEACTBEHHbIX CBA3EA — A/19 U3YYeHMsi CBOWCTB BELLECTB U
XUMUYECKNX peakuuil, eCTeCTBEHHO-Hay4yHble METOAbl MO3HaHUS —
HabnogeHne, U3MepeHVe, MOAEMPOBaHNe, 3KCNEPUMEHT (peasbHblil U
MbIC/IEHHBIA).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
n/n TEM MPOrpaMMbl Bcero KOHTpOHLHbIe HpaKTI/I‘ICCKI/Ie 06pa30BaTeJILHbIe PeCypChl
padoThI padoTshI
Pa3)1e.11 1. HepBOHa‘laJIbele XMUMHUYCCKHE ITIOHATUA
XnMuns — BaXKHas 061acTb
11 €CTECTBO3HaHNSA U 5 2 Bubnnoteka LLOK
NPaKTUYECKOW AeATeNIlbHOCTM https://m.edsoo.ru/7f41837c
yesnoBeKa
12 BelyectBa n XxMMumyeckume 15 1 Bubnnoteka LLOK
peakLuuu https://m.edsoo.ru/7f41837c
WToro no pasgeny 20
Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
21 Bo3gyx. Kucnopog. Noxartune 5 Bubnnoteka LLOK
06 okcupaax https://m.edso00.ru/7f41837c
99 Bogopog.lNoHsaTre o0 Kucnotax 8 1 Bubnnoteka LLOK
n consax https://m.edso0.ru/7f41837c
23 Bopga. PacTtBopbl. MoHATME 06 5 1 1 Bubnmnoteka LLOK
OCHOBaHMAX https://m.edso0.ru/7f41837c
24 OCHOBHbIe Knaccbl 11 1 1 Bubnmoteka LLIOK
HEOPraHN4YeCcKNxX CoeaNHEHNI https://m.eds00.ru/7f41837c

WToro no pasgeny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

MepnoanyecKnii 3aKoH 1

31 Mepuopnyeckas cuctema 7 Bubnmoteka LLOK
XUMUYecKkux anemeHToB . U. https://m.edsoo.ru/7f41837c
MeHgeneesa. CTpoeHWe aToma
XUMNYecKas CBA3b.

3.2 OkucnuTensHo- 8 bubnuoreka LIOK

https://m.edso0.ru/7f41837c
BOCCTaHOBUTE/IbHbIE peakLmm
Bubnmoteka LLOK
vitoro no paspeny 15 https://m.edso0.ru/7f41837c
Pe3epBHOEe Bpems 3 bubnmoteka LIOK
https://m.edso0.ru/7f41837c
OBLWEE KOMMYECTBO YACOB INO 68

NMPOIrPAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM HU@PpPoBbIE
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 MoBTOpeHWE 1 Yrny6ieHne 3HaHW 5 1 Bubnmnoteka 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 Bubnmnoteka LLOK
' XVMUNYECKMNE peakuumn B pacTBopax https://m.edsoo.ru/7f41a636
Toro no pasgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
OO6LLas XapaKTepucTUKa 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 v eé 6 bubmuoreka LIOK
' pynniel. --€p https://m.eds00.ru/7f41a636
COefiMHeHus
OO6LLasn XxapakTepucTmKa XMMMYeCKnX
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. YrNnepos u 8 1 2 bubmmoreka LIOK
' . pynne! PoA https://m.eds00.ru/7f41a636
KPEMHUW 1 UX COeLIMHEHNS
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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

o bubnmnoteka LLOK
3.1 Obuyvie ceoitcTea MeTa/N08 4 https://m.eds00.ru/7f41a636
. Bubnmnoteka LLOK
3.2 BaxxHenwne metannbl U UX coeUHEHNS 16 https://m.edsoo.ru/7f412636
WToro no pasgeny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BewectBa U MaTepuasibl B XXM3HU YENOBEKA 3 Bubsmoteka LIOK
' t P https://m.edsoo.ru/7f41a636
WToro no pasgeny 3
Pe3epBHOe Bpems 3 bubnuoteka LIOK
P P https://m.edsoo.ru/7f41a636
OBLUEE KOMMYECTBO YACOB N0 NPOrPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl

1 MpegMeT XMMUK. PoNb XUMUU B YKU3HN 1 Bubnnoteka LLOK
yesioBeKa. Tena v BelllecTBa https://m.edsoo.ru/ff0d210c

2 [MoHATWE O METOAAX MO3HAHWUA B XUMUK 1 bubmuoreka LIOK

A https://m.edsoo.ru/ff0d227e
MpakTnyeckas pabota Ne 1 «[IMpaBuna paboTbl
3 B labopaTopun 1 NPMEMbI 06paLLIEHNS C 1 bubnmoteka LIOK
https://m.edsoo.ru/ff0d23dc
nabopaTopHbIM 060pYy0BaHNEM»

4 UuncTble BellecTa U cMecu. Cnocoobbl 1 Bubnnoteka LLOK
pasfeneHuns cMecei https://m.edsoo.ru/ff0d26ca
MpakTnyeckas pabota Ne 2 «Pa3feneHve

5 CNFl)ecel‘/’l (Han Mﬁ)\ne e OYNCTKM noia eHHOW 1 bubnuoreka LIOK

pUMED P https://m.edsoo.ru/ff0d28c8
conu)»
Bubnmnoteka LLOK
6 ATOMbI 1 MONEKY/bI 1
Y https://m.edsoo.ru/ff0d2a6¢

7 XUMUYECKUe 3N1eMeHTbI. 3HaK1 (CUMBO/bI) 1 Bubnnoteka LLOK
XUMWNYECKNX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [MpocCTble 1 CNOXHbIe BeLLecTBa 1 bubnuoreka LIOK

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

9 ATOMHO-MONEKYNAPHOE YYeHne 1 bubnworeia LIOK

ynap y https://m.edsoo.ru/ff0d2d50
10 3aKOH NOCTOAHCTBA COCTaBa BeLLEeCTB. 1 Bubnmnoteka LLOK



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

Xumnyeckas opmyna. BasleHTHOCTb aTOMOB
XUMWYECKUX 3/IEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOCUKTENbHAA aTOMHasa Macca. Bubnnoteka LLOK
11
OTHocuTeNbHaA MONeKynsapHas macca https://m.edsoo.ru/ff0d323c
MaccoBas 019 XMMWUYECKOro 3/1eMeHTa B Bubnmoteka LLOK
12
coeauHeHNN https://m.edsoo.ru/ff0d350c
13 Konuyectso Bellectsa. Mons. MonspHas Bubnnoteka LLOK
macca https://m.edsoo.ru/ff0d5230
14 du3nYecKne N XMMUYECKNe ABNEHNS. Bubnnoteka LLOK
XnMunyeckas peakums https://m.edsoo.ru/ff0d37fa
15 [Mpu3Hakn 1 ycnoBmna NpoTekaHns Bubnmnoteka LLOK
XUMUYECKNX peaKLnii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHMs MacChl BeLLECTB. Bubnnoteka LLOK
X1Mnyeckune ypaBHeHUA https://m.edsoo.ru/ff0d3b88
17 BbluMcneHns KonnyecTsa, Macchl BeLLECTBa Bubnnoteka LLOK
M0 YpaBHEHUAM XUMUYECKUX peakLuii https://m.edsoo.ru/ff0d5708
Knaccugukaums XMMmMYecKmx peakLuia
18 (coe I/IHCEHVIFIUI a3NIoKeHns 3a|\5|)e eLIl'-IVIFI bubnmotexa LIOK
A P ’ . ’ https://m.edsoo.ru/ff0d3f34
06MeHa)
M. B. JTOMOHOCOB — YYé&HblIi1-
19 3HUMKnoneauct. O6o6LLEHME U bubnmotexa LIOK
' o https://m.edsoo.ru/ff0d40c4
cucTemaTtmsaumna sHaHUN
20 KoHTposnbHas paboTa Nol no Teme Bubnnoteka LLOK
«BeLecTBa 1 XMMUYecKme peakLmumn» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmeck rasos. CocTas Bo3gyXa.
21 ch%xo — 3/IEMEHT M NPOCTOE BeAy:CTBO bubnuoreka LIOK
PoA P . ' https://m.edsoo.ru/ff0d448e
O30H
22 dur3nYecKne N XMMUYECKME CBONCTBA Bubnnoteka LLOK



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
https://m.edsoo.ru/ff0d448e

Kucnopoga (peakuumn OKUCNEHNS, TOPEHUE).
MoHsATME 06 oKcuaax

https://m.edsoo.ru/ff0d4614

Cnoco6bl NOMyYeHNs KUCNopoaa B

Bubnmnoteka LLOK

23 nabopaTopuu U NPOMbILLIEHHOCTMW. htts://m.edsoo.ru/ff0d497a
[MpumeHeHne Knucnopoaa
TennoBol athheKT XMMUYECKOI peakLuu,
24 MOHATYE O T(i)(pMOXI/IMI/ILIECKOM paBHI:HVIVI bubmmoreka LIOK
P yp ' https://m.eds00.ru/ff0d4790
3K30- N 3HAOTEPMUYECKUX PeaKLmAX
Tonnueo (HegTb, Yronb N MeTaH).
25 3ar H3Hel-fl/le(*;03 ¢ a, Cnocoo6sl iro bubmmoreka LIOK
P AyXa, https://m.edsoo.ru/ff0d4c4a
npesoTBpaLLEeHMs
MpakTnyeckas pabota Ne 3 o Teme
26 «[lony4yeHne 1 cobmnpaHmne Kucnopoga bubmmoreka LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
N3yYyeHne ero CBOMCTB»
97 Bogopos — 3nemeHT 1 NpOCTOe BeLLEeCTBO. Bubnnoteka LLOK
HaxoxxgeHne B npupoge https://m.edsoo.ru/ff0d4ddo
98 dur3nyecKne 1 XMMUYECKME CBOMCTBA Bubnnoteka LLOK
Bogopoza. NpumeHeHne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [MoHATME O KMCNOTax U conax bubnmoreka LIOK
https://m.edsoo.ru/ff0d50d2
30 Cnocobbl NoslydeHns BOAOPOAA B Bubnnoteka LLOK
nabopaTopum https://m.edsoo.ru/ff0d4dd0
MpakTnyeckas pabota Ne 4 o Teme
31 «[lony4yeHune 1 cobupaHune Bogopoaa bubnmotexa LIOK
o ’ https://m.edsoo.ru/ff0d4f42
N3yYeHe ero CBOMCTB»
o iy Bubnmnoteka LLOK
32 MonsipHbIin 06BEM ra3oB. 3akoH ABoragpo https://m.edsoo.ru/ffod542e
33 BbluncneHns 06bEMa, KONMYeCTBa BeLLecTBa Bubnmnoteka LLOK



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

rasa ro ero 13BecTHOMY KO/IMYECTBY
BELLECTBa UMM 06bEMY

https://m.edsoo.ru/ff0d55a0

BbluncneHns 06bEMOB ra3oB Mo ypaBHEHWIO

Bubnmnoteka LLOK

4 KUMWN H HOBE 3aKOH HEMHbIX
3 Py Ha OCHOBE 3akOHa 00 https://m.eds00.ru/ff0d5708
OTHOLLIEHWI ra30B
35 dun3nyecKne N XMMMYecKme CBOMCTBA BOAbI bubmmoreka LIOK
A https://m.edsoo.ru/ff0d587a
CocTaB 0CHOBaHMiA. MoHATME 06 Bubnnoteka LLOK
36
NHOMKaTopax https://m.edsoo.ru/ff0d59e2
Boja kak pactsopuTesb. HacbIweHHbIe 1
37 Helfllacu epHHbIe paCTBO bl Malc-iosaﬂ ons bubnmotexa LIOK
5 P P! A https://m.edso0.ru/ff0d5b40
BeLLecTBa B pacTBope
MpakTnyeckas pabota Ne 5 o Teme
38 «[pUroToBeHNE PacTBOPOB C ONpPeAenEHHON bubmmoreka LIOK
P o o P p PeA https://m.edsoo.ru/ff0d5eba
MacCcOBOW [10/1el paCTBOPEHHOIO BeLLeCTBa»
39 KoHTposnbHas pabota No2 no teme Bubnnoteka LLOK
«Kucnopopg. Bogopog. Boga» https://m.edso0.ru/ff0d6342
40 Okcuabl: cocTas, Knaccugukaums, Bubnnoteka LLOK
HOMeHKNaTypa https://m.edsoo.ru/ff0d664e
MonyyeHne N XMMUYECKMe CBONCTBA
41 KUCMIOTHbIX, OCHOBHbIX Y aMPOTEPHbIX bubmmoreka LIOK
' https://m.edsoo.ru/ff0d664e
OKCW0B
42 OcHoBaHWuA: COCTaB, Knaccugukaums, Bubnnoteka LLOK
HOMeHKNaTypa https://m.edsoo.ru/ff0d67ca
43 [Mony4yeHne N XMMUYECKME CBOMCTBA Bubnnoteka LLOK
OCHOBaHWiA https://m.edsoo.ru/ff0d67ca
44 Kucnotbl: coctas, Knaccugukayms, Bubnmnoteka LLOK

HOMEHKnaTypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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Bubnmnoteka LLOK

45 MonyyeHne N XMMUYECKME CBOCTBA KUCMOT
y https://m.edsoo.ru/ff0dfee2
Conu (cpefjHWe): HOMeHK/aTypa, crnocoobbl Bubnmoteka LLOK
46 “
NoslyyYeHuns, XMMnyecKme cBonNCTBa https://m.edso0.ru/00ad9474
MpakTnyeckas pabota Ne 6. PelueHve
47 3KCNepuMeHTa/IbHbIX 3a4a4 Mo Teme Bubnmoteka LLOK
«OCHOBHbIe K/acCbl HEOPraHNYeCKNx https://m.edsoo.ru/00ad9b7c
COEANHEHNI»
48 ["eHeTMYecKasa CBA3b MeXay Knaccamu Bubnnoteka LLOK
HeopraHN4YecKnx CoeanHeHNI https://m.edsoo.ru/00ad9a50
o bubnmnoteka LLOK
4 HWe 1 cucTemaTtm3aumns 3HaHui
9 O60bLieHme 1 cuCTEMATUALMA 3Ha https://m.edsoo.ru/00ad9ch?2
KoHTposnbHas paboTa Ne3 no teme
50 "OCHOBHbIE K/1acCbl HEOPraHNYEeCKMX bubnuoreka LIOK
o P https://m.edsoo.ru/00ad9ela
COeLIMHEHUN
MepBble NOMNbITKN Knaccugukawumm
51 XUMNYECKUX 3/1IEMEHTOB. [OHATME O rpynnax bubnuoreka LIOK
' Py https://m.edso0.ru/00ad9ffa
CXOAHbIX 3/IEMEHTOB
Mepnoanyecknii 3aKoH 1 MNepuognyeckas
52 CI/I(?I'eMpE; XUMUYECKNX 311e|v|eET0|3'q,£lI 7 bubnmoteka LIOK
Y https://m.edsoo.ru/00ada52c
MeHzeneesa
53 Mepuogbl, rpynnsl, NOArpynnbl bubmmoreka LIOK
PYIOAE!, TpyMbl, NOATPY https://m.edsoo.ru/00ada52c
54 CtpoeHune aToMmoB. CocTaB aTOMHbIX A4ep. Bubnnoteka LLOK
3oTonbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 060/104EK aTOMOB
. Bubnnoteka LLOK
55 anemeHTOB Nepuogunyeckoun cuctemsl 4. .

MeHzeneesa

https://m.edsoo.ru/00ada6bc
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XapaKTepucTKa XMMUYECKOro 31emMeHTa no

. Bubnmnoteka LLOK
56 €ro nonoXkeHuo B lNepmognyeckon cucteme
https://m.edsoo.ru/00ada824
O. . MeHpeneesa
3HaueHwue NMepromyeckoro 3akoHa ans
57 pasBUTUA HayKu 1 npakTuku. 4. U. Bubnuoteka LLOK
MeHpeneeB — y4éHblid, negaror v https://m.edsoo.ru/00ada96e
rpaXkgaHuH
DNeKTpooTpULAaTeIbHOCTL aTOMOB Bubnnoteka LLOK
58
XUMUNYECKNX 3N1EMEHTOB https://m.edsoo.ru/00adaab8
59 MOHHaa Xxumunyeckasi cBsi3b Bubnuoteka LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHasa NonspHas Xumu4yeckas CBsi3b buanuoteka LIOK
P https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeNonsipHast XMMU4eckKast cBsi3b Bubnmoteka LIOK
P https://m.edsoo.ru/00adaab9
Bubnmoteka LLOK
2
6 CTeneb oknc/eHus https://m.edsoo.ru/00adae28
63 OKUCcNUTENBHO-BOCCTAHOBUTE/IbHBLIE PEaKLNU Bubnmoteka LIOK
peakL, https://m.edsoo0.ru/00adb076
64 OKucnuTenn 1 BOCCTaHOBUTENN Bubnmoteka LIOK
https://m.edso0.ru/00adb076
65 KoHTponbHas paboTa Ned no Teme «CTpoeHue Bubnnoteka LLOK
aToMa. XMNYyeckas CBsi3b» https://m.edsoo.ru/00adb486
Pe3epBHbIil ypoK. O606LLeHE 1 Bubnnoteka LLOK
66 o
cucTemaTumsauns sHaHUm https://m.edsoo.ru/00adb33c
Pe3epBHbI ypoK. O6006LLeHME 1 Bubnnoteka LLOK
67 o
cucTemMaTu3auns 3HaHUM https://m.edso0.ru/00ad9ch2
68 Pe3epBHbIi ypoK. O6006LLeHrE 1 Bubnmnoteka LLOK
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cucTemaTusaums 3HaHuim

https://m.edsoo.ru/ff0d61c6

OBLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
101 OBbIC
Nem/m  Tema ypoka Konrpoabnbsie IIpakruueckue p
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Mepvoguyecknii 3aKoH. MNMeprognyeckas
1 cucTemMa Xmmunyeckumx anemeHTtos . U 1 bubnmoteka LIOK
o https://m.edso0.ru/00adb59e
MeHpeneesa
3aKOHOMEPHOCTUN B M3MEHEHUW CBOWCTB
2 XUMUYECKMX 3/1EMEHTOB MePBbIX TPEX 1 bubnmotexa LIOK
https://m.edsoo.ru/00adb6b6
nepuojos
3 Knaccnurkaums n HomeHKnaTypa 1 Bubnnoteka LLOK
HeopraHNYyecKmnx BELLECTB https://m.edsoo.ru/00adb7e2
4 Brabl XMMUYECKOIA CBS3N U TUMbI 1 Bubnnoteka LLOK
KpUCTaIIMYECKUX PELLIETOK https://m.edsoo.ru/00adbac6
KoHTponbHas pabota Nel no Teme
5 «[oBTOPEHME U YrNy6neHne 3HaHUI 1 1
OCHOBHbIX pas3fenos Kypca 8 Knacca»
5 Knaccugmkayms XumMmyeckmnx peakuuii no 1 Bubnnoteka LLOK
pasIMYHbIM NPU3HaKam https://m.edsoo.ru/00adbch0
IMOHATME O CKOPOCTU XMMUYECKOI peakumm.
7 lMoHATKe O FOMF;reHHbIX n reTeporSHHbE( 1 Bubnoteka LIOK
https://m.edsoo.ru/00adbe9a
peakumax
[MoHATME O XMMMYECKOM PaBHOBECUM.
3 daKTopbl, BANAOLLME HA CKOPOCTb 1 Bubnnoteka LLOK

XVMMNYECKOM peakunn 1 NoNoXKEHNE
XNMNYECKOro paBHOBECUA

https://m.edsoo.ru/00adc28c
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9 OKncNnTeNbLHO-BOCCTAHOBUTE bHbIE Bubnmoteka LLOK
peakLmu https://m.edsoo.ru/00adcade

10 Teopus aNeKTPONMTUYECKOI AnccoumaL i, Bubnnoteka LLOK
CunbHble 1 cnabble 3N1eKTPOUTbI https://m.edsoo.ru/00adcd68

11 VoHHble ypaBHeHWS peakuuii bubmmoreka LIOK

yp pear https://m.edsoo.ru/00add448
XMMMNYeCcKne CBOMUCTBA KNCIOT 1 OCHOBaHWIA
12 B CBETE MNpefCTaB/IEHNI 06 bubnmoteka LIOK
. https://m.edsoo.ru/00add5d8
3/IEKTPONNTMYECKOI Amccoumanmm
XMMUNYecKune CBOMCTBA COJEN B CBETE
13 npeAcTaBeHN 06 3NEKTPONNTUHECKOM bubnmotexa LIOK
https://m.edsoo.ru/00add8b2
auccormaumm
14 MoHATME 0 rMaponn3e conei bubnmoteka LIOK
AP https://m.edsoo.ru/00add9d4
o Bubnmnoteka LLOK
15 0606LeHVEe 1 cucTemaTm3aLmns 3HaHNI
. . https://m.edsoo.ru/00addd12

16 MpakTnyeckas pabota Ne 1. «PeLleHne Bubnnoteka LLOK
3KCNEPUMEHTAIbHBIX 3a4a4» https://m.edsoo.ru/00addbfa
KoHTponbHas pabota Ne2 no teme

17 «ONEKTPONIUTMYECKAs AuccoLmanms bubnmoteka LIOK

' https://m.edsoo.ru/00addecO
XMMUYecKune peakuum B pacTBopax»

18 O6Lan xapaKTepnucTnKa rasloreHos. Bubnmoteka LLOK
XVMUYecKme CBOMCTBA Ha NpuMepe xXsiopa https://m.edsoo.ru/00addfe2
Xnoposogopod. ConsHasa KMcnoTa,

19 XMMSquSM(E)cgoMCTBa nosy4yeHve bubnmoteka LIOK

' y ' https://m.edso00.ru/00ade104
NnpuMeHeHne
20 MpakTnyeckas pabota Ne 2 no Teme Bubnmnoteka LLOK

«[Mony4eHne CONSHOM KUCMOTbI, M3yYeHne

https://m.edsoo.ru/00ade348
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eé cBoliCcTB»

BbluncneHma no ypaBHeHNSAM XMMUYECKUX

Bubnmnoteka LLOK

21 peakuui, ecnv OfiVH U3 peareHToB AaH B https://m.edsoo.ru/00ade4g8
N30bITKE

99 ObLuas xapakTepuctuka anemeHTos VIA- Bubnmoteka LLOK
rpynnbl https://m.edsoo.ru/00ade64a
ANNOTPONHbLIE MOAMMUKALMU CEPBI.

23 Haxo»fqume cepbtclll Mq)e'é cseAMHeEMVl B bubnmoteka LIOK

N https://m.edsoo.ru/00ade64a
npupoge. XrMmnyeckue CBOMCTBA Cepbl

24 CepoBofopof, CTpoeHwue, hrnusmnyeckme u Bubnnoteka LLOK
XVMUYECKMNe CBOMCTBA https://m.edsoo.ru/00ade802
Okcnabl cepbl. CepHasa KMCNoTa,

25 (hM3nYEeCKme N XMMUYECKNE CBONCTBA, bubmmoreka LIOK

https://m.edsoo.ru/00adea28
NPUMeHeHne
XUMUNYECKUe peakLnu, nexatine B 0OCHOBe

26 NMPOMbILLNIEHHOI 0 crocoba noslyyeHus Bubnnoteka LLOK
CEepPHOM KMUCNOTbl. XMMMYECKOe 3arps3HeHne https://m.edsoo.ru/00adec8a
OKpYy»XKatoLLel cpefbl COeAMHEHVSMI Cepbl

97 BbluncneHne MaccoBoli 1011 BbIX0Aa Bubnmoteka LLOK
NPoAyKTa peakLnn https://m.edsoo.ru/00adec8a
O6Lan xapakTepucTnKa anemeHToB VA-

28 rpynnbl. A30T, pacrnpocTpaHeHue B Bubnnoteka LLIOK
npupoge, husnyeckmne n XMMMYeckune https://m.edsoo.ru/00adeeab
cBOMCTBA

29 AMMMaK, ero PU3nYeckme u XMMNYeckre Bubnuoteka LLOK
CBOWCTBa, MONyYeHVe Y NPUMEHeHNE https://m.edsoo.ru/00adf004

30 MpakTnyeckas pabota Ne 3 no Teme Bubnmnoteka LLOK

«[lonyyeHne ammmaka, n3y4yeHue ero

https://m.edsoo.ru/00adf180
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CBOIACTB»

A30THas KMUCNoTa, eé (prsnyeckue n

bubnmnoteka LLOK

1 o
3 XMMUYecKme cBONCTBA https://m.edsoo.ru/00adf306
icnonb3oBaHWe HUTPATOB U COJeli aMMOHWS
39 B Ka4yecTBe MUHePa/IbHbIX YA06peHNIA. Bubnmoteka LLOK
XMMMYecKoe 3arpssHeHNe OKpYXKatoLLel https://m.edsoo.ru/00adf518
cpefbl coeiMHEHMAMM a30Ta
docgop. Okeunpg, docopa (V) 1 hochopHas
33 chn(?)Tz d)msmfe(c*:)mg) 1/|pX|/|(|v|1/?l4e(§|t|/|e(13 i bubnmoteka LIOK
L https://m.edsoo.ru/00adf68a
CBOWCTBa, NONyYeHME
Kcnonb3oBaHue hochaToB B kKayecTse
34 MUHepa/IbHbIX YA00peHuiA. 3arpssHeHne bubmmoreka LIOK
o ' https://m.edso0.ru/00adfc20
NPUPOAHOWA cpeabl (hocthaTamm
Yrnepos, pacnpocTpaHeHne B NpUpose, Bubnnoteka LLOK
35 o
(hM3MYecKre N XMMNYECKNe CBONCTBA https://m.edsoo.ru/00adfd9c
Okcugpl yrnepoja, nx gusnyeckme u
36 XUMUYECKMEe CBOMCTBA. DKO/TOMMYECKME Bubnnoteka LLOK
npo6emMbl, CBSi3aHHbIE C OKCUAOM Yrnepoaa https://m.edsoo.ru/00adfebe
(V)
i} Bubnmnoteka LLOK
37 YronbHasa K1cnota u eé conu
https://m.edso0.ru/00ae006¢
MpakTnyeckas pabota Ne 4 no Teme
38 "lMonyyeHre yrnekmcnoro rasa bubnuoreka LIOK
y y ) . https://m.eds00.ru/00ae027e
KayecTBeHHas peakLms Ha KapboHaT-1oH
MepBOHaYa/IbHbIE NOHATUSA 06
39 OpraHMYecKux BeLLecTBax Kak o bubnmoreka LIOK
P - https://m.edsoo.ru/00ae054e
COefJMHeHNsX yrnepoaa
40 KpemHuin 1 ero coeiMHeHMs Bubnmnoteka LLOK
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MpakTnyeckas pabota Ne 5. PewueHne
3KCMepuMeHTa/IbHbIX 3afay Mo TeMe

https://m.edso0.ru/00ae080a

Bubnmnoteka LLOK

41 o
«BaxkHeunLwne HemeTaN bl N NX https://m.edsoo.ru/00ae0bf2
COeLMHEHUS»

KoHTponbHas pabota Ne3 ro Teme
42 «BakHeLLne HeMeTan bl U UX bubnmoteka LIOK
https://m.edso0.ru/00ae0el8
COefMHEHUNS»
O6Lan xapakTepucTnKa XMMUYECKNX

43 3N1eMeHTOB — METa//10B. MeTannyeckas Bubnnoteka LLOK
CBA3b N METAINYECKAA KPUCTaN/INYECKasA https://m.edso0.ru/00ae103e
peLéTKa. Pursnyeckme CBOMCTBA MeTaN0B
XUMUYECKMe CBONCTBA METa//OB.

44 INEKTPOXMMUYECKNIA PAL, HAMPSXKEHWNIA bubnmoteka LIOK

P PAA P https://m.edso0.ru/00ae1156
MeTas/ioB
O6wme cnocobbl NoMy4eHNs MeTasNOB.

45 Cnnasbl. BbluncneHns no ypaBHeEHUAM Bubnnoteka LLOK
XUMUYECKNX peakLMii, eCiN OAWH U3 https://m.edsoo.ru/00ae1156
peareHTOB COLEPXKMUT NPUMECK

46 lMoHATWE 0 KOPPO3UKN MeTa/IoB bubnmoteka LIOK

PP https://m.edsoo.ru/00ael278
Bubnmnoteka LLOK

47 €/104HbIe MeTa/NbI
L https://m.edsoo.ru/00ael14hb2

48 OKcuabl U TMAPOKCUAbI HATPUA U Kanns bubnmoteka LIOK

A AP A P https://m.edsoo.ru/00ael14b2
LLLenoyHo3eMenbHble MeTaNIbl — KaNbLWA 1 Bubnmnoteka LLOK

49 o

MarHumn https://m.edsoo.ru/00ael5e8
. Bubnmnoteka LLOK
50 BaxkHeunLune coeMHEHUA KanbLua

https://m.edso0.ru/00ae15e8
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51 O606LLeHMEe N cucTeMaTU3aLMs 3HaHWI
. . bubnmnoteka LLOK
2 YKEcTKOCTb BOAbI U CN bl TpaHeHuns
> ECTKOCTb BOAb! 1 CIOCO0b! €8 yCTpaHe https://m.edso0.ru/00ae1886
MpakTnyeckas pabota Ne 6 no Teme
53 ")ﬁéCTKOCTb BOpr N MeToAbl eé Bubnmoteka LIOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHeHus
o Bubnmnoteka LLOK
4 MUHUI
> Ao https://m.edsoo.ru/00aelc64
AmMoTepHble CBOMCTBA OKCMAa U Bubnunoteka LLOK
55
rmapokcunaa https://m.edsoo.ru/00aelc64
Bubnmnoteka LLOK
56 Keneso
https://m.edso0.ru/00ae1d86
57 Okcuabl, rugpokenabt n conn xenesa (1) n Bubnnoteka LLOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O606LLeHME N cucTEMATU3aLMSA 3HAHWI
MpakTnyeckas pabota No 7. PelueHne
59 SKF()BI'IE mmeHTanprblx 3afia4y no teme bubnuoreka LIOK
P . an https://m.edsoo.ru/00ae3de8
«BaxkKHenLne MeTasbl U X COEAUHEHNSA»
BbluncneHns No ypaBHeHUAM XUMUYECKNX
eaKLMI, eC/in OIVH U3 peareHToB JaH B
60 EsGbluTKe WK co .qe )KI/ITFI)'I nNmecu ° bubnuoreka LIOK
Aep . P ' https://m.eds00.ru/00ae1750
BbluncneHns MaccoBoi 4onM BbiXoda
NPoAyKTa peakumm
61 0606LeHMEe 1 cucTemMaTmr3aLmns 3HaHN
62 KoHTposbHas pabota Ne4 rno teme
«BaXKHelLne MeTa/Ibl Y UX COEANHEHNN»
63 BeluecTBa 1 maTepuasibl B MOBCELHEBHOM Bubnnoteka LLOK

XN3HW YENOBEKA

https://m.edso0.ru/00ae3f50
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64 XMMMYecKoe 3arpssHeHne OKpyXatoLLel 1 Bubnmoteka LLOK
cpeapl https://m.edso0.ru/00ae4270
65 Ponb XMun B peLLIeHI 3KOTOrMYecKnx 1 Bubnunoteka LLOK
npo6nem https://m.edsoo.ru/00ae4270
Pe3epBHblil ypoK. O606LLeHME 1 Bubnmoteka LLOK
66 o 1
cucTemaTu3auma sHaHUn https://m.edsoo.ru/00ae0d0a
67 Pe3epBHbIil ypoK. O606LeHMe 1 1 Bubnnoteka LIOK
cucTemaTmsaums 3HaHWIA https://m.edsoo.ru/00adb33c
68 Pe3epBHbIil ypoK. O606LeHMe U 1 Bubnnoteka LLOK
cucTemaTusaums 3HaHWiA https://m.edsoo.ru/00ad9ch2
OBLWEE KOJIMYECTBO YACOB MO NMrPOIrPAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumusa, 9 knacc/ MNabpuensan O.C., Octpoymos W.I"., Cnagkos C.A.
AKUMOHepHOEe 06LLecTBO «M13aTenbCTBO «IMpocBeLleHne»

o Xnmus: 8-in Knacc: 6a30BbIii YPOBEHb: YYEOHUK; 5-e n3aaHue, nepepaboTaHHOE,
8 knacc/ MabpuensH O.C., OctpoymoB W.I"., Cnagkos C.A. AKUMOHEpPHOe

06LecTBo «M3aatenscTBo «IpocBeLLeHme»

METOINYECKHUE MATEPHUAJIBI JIJIA YUUTEJIA

1. Xvmus (6a30Bbli1 ypoBeHb). Peannsaums TpebosaHunii @IOC 0CHOBHOIO
06LLlero obpasoBaHms: METOAMYECKOEe Nocobue ana yuntens / KaBepuHa A. A.,
MuuyrmnHa I'.B.; nog ped. I'. B. MuuyruHoin. M. : ®TBEHY «AHCTUTYT cTpaTermm

pa3BuTua obpasoBaHma PAO», 2023. 81 c.: un

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Bubnmoteka LLOK https://m.edso0.ru/

2. ECOO -- https://m.edsoo.ru/

3. PaLL https://resh/edu/ru

4. Yun.py https://uchi.ru
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