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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma nNO XMMWUM Ha YPOBHE OCHOBHOrO 06LLlero o6pa3oBaHMA
COCTaB/leHa Ha OCHOBe TpebOBaHWI K pe3ynbTaTaMm OCBOEHWS OCHOBHOM
obpa3oBaTe/ibHOW NPOrpamMmbl OCHOBHOIO 06LLEro 06pasoBaHns, NpeacTaBeHHbIX
B ®OC OO0, a TaKKe Ha OCHOBe (hefepasibHOM paboyeli nNporpambl
BOCMUTAHWNA M C YY4ETOM KOHUEeNUuUn npenogasaHns y4ebHoro npegmeta « XuMms»
B 06pa3oBaTe/bHbIX OpraHm3aumsax Poccuiickoin ®egepaumm.

MporpaMma MO XMMUW [JaeT MpefcTaBieHne O Lensx, OOLein cTpaterum
006yYeHMs, BOCMUTAHUS W pPasBUTUSA O00Yy4arOLLMXCA CpefacTBaMu  y4ebHOro
npegmeta,  yCTaHaBnMBaeT  006s3aTeflbHOE  MPEAMETHOE  COAepXKaHue,
npegycmaTpuvBaeT pacnpefesieHne ero Mo Knaccam W CTPYKTYpUpoBaHWe Mo
pasgenaM M TemaMm nporpaMMbl MO XUMWUW, OMpPeaensieT KONMYeCTBEHHblE U
KaYeCTBEHHbIE XapaKTepPUCTUKN COAEPXKaHWS, PEKOMEH/IYEMYIO
NocnefoBaTeNlbHOCTb  U3YYEHUS XUMUM C  YYETOM  MEXMPEAMETHbIX U
BHYTPUNPEeAMETHbIX  CBA3EM, JNOrMKM  Y4eBHOro npouecca, BO3PAaCTHbIX
0CO6GEHHOCTE  0Oy4aloLMXcs, OornpegensieT  BO3MOXHOCTW  npeameta  Ans
peanu3aumm TpeboBaHWI K pe3ynbTaTaM OCBOEHMSI OCHOBHOW 06pa3oBaTe/lbHOM
MporpamMmmbl Ha YpoBHe OCHOBHOIO 00LLEro obpa3oBaHus, a TakKxXe TpeboBaHUI K
pesynbTaTtam 06y4YeHNs XUMMUM Ha YPOBHE LieNelt N3yyveHns npeameTa 1 OCHOBHbIX
BUOB Y4eOHO-N03HaBaTe/lbHON [esTeNlbHOCTM 06yyatoLwerocs no OCBOEHUHO
y4ebHOro cogepxkaHus.

3HaHMe XUMWUWU CNYXXUT OCHOBOW A/ (POPMUPOBAHUS  MUPOBO33PEHNS
06yyaroLlerocsi, ero npeacTaBfeHnii 0 MaTepuasibHOM eAMHCTBE MUpPa, BaXHYHO
ponb WUrparnT QOopMMpYeEMble XUMWEN NpeAcTaBNeHUs O B3aMMOMNPEBPaLLEeHMsX
3HEPruM 1 06 3BOMKOLMUN BELLECTB B MPUPOLE, O MYTAX PeLleHns rnobasbHbIX
Npo6neM YCTOMYMBOrO PasBUTUSI YeNIOBEYECTBA — CbIPbEBOW, 3HEPreTUYECKOMN,
MWLLIEBON N 3KOTOTNYECKOM 6e30MacHOCTW, NPO6/IEM 3[4paBOOXPaHEHUS.

3yueHne Xxumnu:

CMOCOOCTBYET  peanm3aumMyM  BO3MOXHOCTE A1 caMOpasBUTMS
(hopmMMpoBaHMA KyNbTYpbl IMYHOCTH, €€ 06LLE N PYHKLMOHA/IbHON FPaMOTHOCTH;

BHOCWUT BK/af B (DOPMUPOBaHME MbILIEHNS 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 MbIWIEHNS, 3aK/iadblBaeT OCHOBbI
LIeNOCTHOTO B3rNs4a Ha eUHCTBO NPUPO/bI U YeoBeKa, ABNSAETCS OTBETCTBEHHbIM
3TanoM B POPMMPOBAHMMN €CTECTBEHHO--HAYYHOW rPaMOTHOCTMN 00YyYarOLLIMXCS;



Cnoco6CTBYeT (POPMMPOBAHUIO LIEHHOCTHOIO OTHOLUEHWUA K eCTEeCTBEHHO-
-Hay4YHbIM 3HaHUAM, K NMPUPOJE, K Yesl0BeKY, BHOCUT CBOW BK/1af, B 3KOMOrMYecKoe
0bpa3oBaHMe 00y4atoLLIMXCS.

[aHHble HanpaBneHWs B 06YYeHUU XMMUM 06ecrnevmBaroTCca CrneuuguKon
CofepKaHna  yyebHOro npeameTa, KOTOPbIA  ABMSETCA  Mefarornyecku
alanTUpPOBaHHbIM OTpaXKeHeM 6a30BOI HAYKM XMMWMW Ha OrMpefe/IeHHOM 3Tane ee
pasBuUTUS.

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

CTpyKTypa cofepXxaHusi nporpaMmMbl Mo XMMUKW CHOPMMpPOBaHA Ha OCHOBE
CUCTEMHOIO nogxofa K ee m3ydeHuto. CofepXkaHve CKIadblBaeTcsi U3 CUCTEMbI
MOHATUIA O XMMMUYECKOM 3/1IEMEHTE U BELLECTBE U CUCTEMbI MOHATUIA O XUMUYECKOM
peakymn. O6e 3T CUCTEMbI CTPYKTYPHO OpraHu3oBaHbl MO  MPUHUMNY
nocnefoBaTe/lbHOro Pa3BMTUA 3HaHWIN 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;

— MpeAcTaBNeHUn 06 3MEKTPONUTMYECKOM AMccoumaumn  BELLECTB B
pacTBopax.

TeopeTnyeckne 3HaHMA pPaccMaTpuBarOTCA Ha OCHOBE  3MMUPUYECKMN
MOJTy4eHHbIX N OCMbIC/IEHHBIX (DAKTOB, Pa3BMBatOTCS NOCNeA0BATENbHO OT O4HOr0
YPOBHA K [ApYromy, BbIMOMHAS (DYHKUMU OOBACHEHWS W MPOrHO3MpPOBaHWS
CBOWCTB, CTPOEHNS U BO3MOXHOCTEN MPAKTUYECKOro MPUMEHEHUA W MOMYYEHUS
N3y4yaeMblX BELLECTB.

OcBoeHVe nporpaMmbl MO XMMWM  CMOCOGCTBYET  (POPMUPOBAHUIO
NpeAcTaBNEHUSI O XMMUYECKON COCTaBNAIOLLEN Hay4YHON KapTWHbI MUpa B NOTUKe
ee CUCTEMHOW NpupPOAb!, LEHHOCTHOrO OTHOLUEHWA K Hay4dHOMY 3HAHWUI0 U
mMeToJaM MNO3HaHMSA B HayKke. M3yyeHue XMMUU MPOUCXOAUT C MPUBMIEYEHMEM
3HaHWA M3 paHee W3YYeHHbIX Y4YebHbIX NpPeaMeToB: «OKpyXatoWmnin MuUp»,
«bmonorusa. 5-7 knaccbl» N «®u3nkKa. 7 Knace».

Mpy  M3yYeHUW XUMUKU  NPOMCXOAUT  (HOPMUPOBaHME 3HAHWIA  OCHOB
XMMMYECKO HayKN Kak 061acTV COBPEMEHHOIO eCTEeCTBO3HaHMS, MPaKTUYeCKOM
[EeATeNbHOCTN YenoBeKka M KaK O4HOr0 M3 KOMMOHEHTOB MWPOBOW Ky/bTYpbl.
3afjaya y4yebHOro npegmerta COCTOUT B (POPMMPOBAHMU CUCTEMbI XUMWUYECKNX
3HaHWIA — BaXKHENLUMX (PAKTOB, MOHATWI, 3aKOHOB 1 TEOPETUYECKMX MOMOXEHNIA,
AOCTYMHbIX 0000LLEHN MMUPOBO33PEHYECKOr0 XapakTepa, fA3blka Hayku, B



MNPMOOLLEHUN K Hay4YHbIM MeTOAaM MO3HaHWA NPy U3YYeHWU BELECTB U
XUMUYECKUX peakuuid, B POPMUPOBAHMMN 1 PasBUTUM NO3HABATENbHbIX YMEHUI 1
X TNPUMEHEHUM B Y4eOHO-NO3HaBaTeNbHOM W y4yebHO-MCCeA0BaTEIbCKONA
[eATeNIbHOCTN, OCBOEHWM npasBu/ 6e30nacHOro obpalleHuss C BellecTBaMu B
MOBCEAHEBHOM XWN3HMN.

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

— (bopMUpOBaHME WHTENNIEKTYa/IbHO Pa3BUTOM JIMYHOCTM, TOTOBOW K
CaMo06pa3oBaHNiO, COTPYAHMYECTBY, CaMOCTOATE/IbHOMY MPUHSATUIO PELUEHWA,
CMOCO6HOM afanTUPOBaTbCA K ObICTPO MEHSHOLLMMCS YCNOBUSIM XKU3HN;

— HanpaBfeHHOCTb  0OyYeHMsi Ha  CUCTEMATUYEecKoe Npuo6LLEHME
06yyaloLMXCA K CaMOCTOATENIbHOM MO3HABATENbHOW [EeATENbHOCTM, Hay4HbIM
MeToAam MNO3HaHWsA, (OPMMPYIOLLMM MOTMBALMIO M pa3BUTME CMOCOOHOCTEN K
XUMUW;

— obecneyeHne ycnoBuiA, CNOCOBCTBYIOLWMX NPUOBPETEHNIO 0BYYAOLLMMUCS
onbiTa PasHOOOPa3HON [eATeNIbHOCTW, MO3HaHWUSA WM CaMOMO3HaHWUSA, K/HOYeEBbIX
HaBbIKOB (K/THOUEBbLIX KOMMETEHLMIA), UMEKLWMX YHUBEPCa/IbHOEe 3HAYeHWe A1
pasINYHbIX BULOB AEATENIbHOCTH;

— QopmupoBaHne 06Lerd  (YHKUMOHaNbHOW W eCTECTBEHHO-Hay4HOWA
rpaMOTHOCTW, B TOM 4MCNe YMEHWIA OObBACHATb W OLUEHMBATb SABJIEHUS
OKPY>KatoLWEero Mupa, UCMo/b3ys 3HaHWA U OMbIT, MOMYYEHHbIE MPU U3YYEHUN
XUMUW, MPUMEHSTb UX NpU pelleHun npobseM B MNOBCEAHEBHON XXWU3HWU W
TPYLO0BOW AeATeIbHOCTH;

— (opmypoBaHMe Yy  06YyYalOWMXCS  FYMaHUCTUYECKUX  OTHOLLEHWIA,
MOHMMaHNSA LEHHOCTU XMMMWYECKMX 3HaHWIA AN BblpabOTKM  3KOMOMMYECKM
LleN1ecoobpa3HoOro noBeAeHUss B ObITY M TPYAOBON AeATENIbHOCTM B LeNnsx
COXpaHeHMs CBOEro 3[10p0BbS M OKPY>KaKoLLE NPUPOAHOIA cpefbl;

— pasBuTMEe MOTMBaLMW K OOYYeHWO, CMOCOOHOCTEN K CaMOKOHTPO/IO U
CaMOBOCMUTAHNIO Ha OCHOBE YCBOEHWSA  06LLeYveloBeYeCKUX  LEeHHOCTER,
FOTOBHOCTM K OCO3HaHHOMY BbI6OPY NPOPUASA MU HanpaBfeHHOCTU [aSibHeMLLero
00y4eHus.

OOLLee 4MCNO 4acoB, OTBEAEHHBbIX AN W3YYEHUS XMMUM Ha YPOBHE
OCHOBHOI0 06LLIEro 06pasoBaHus, cocTaBnseT 136 yacos: B 8 Knacce — 68 4acoB (2
yaca B HefleNto), B 9 Knacce — 68 yacoB (2 yaca B HefleNto).



COAEPXKXAHUE OBYUEHUA

8 KJIACC

HepBOHa‘IaJIbHI)Ie XMMHUYECCKHUEC MOHATUA

MpeaAMeT XMMUKU. PO/Ib XUMUW B YKMU3HM 4YenoBeKa. XMMUA B CUCTEME HayK.
Tena n BewectBa. PU3NYECKMe CBOICTBA BeLLECTB. ArperatHoe COCTOSIHME
BewecTB. MOHATME O MeTodax NO3HaHUA B XMMWUW. UWCTble BeLLeCTBA U CMECW.
Cnocobbl pa3aeneHns CMeceil.

ATOMbI M MONeKy/bl. XUMUYeckne 3nemMeHTbl. CUMBO/IbI  XMMUYECKNX
3/1eMeHTOB. [MpOCTble 1 CIOXHbIe BellecTBa. ATOMHO-MOJIEKY/IAPHOE YYeHMe.

Xumunyeckad qopmyna. BafeHTHOCTb aTOMOB  XMMMWYECKMX 3/1eMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BewecTB. OTHOCUTENbHas aTtoOMHas  Macca.
OTHoCcUTeNbHas MonekynspHas macca. MaccoBas J0Ns XMMUYECKOro 3/IeEMeHTa B
COeIVHEHUMN.

KonunyecTBo Belectea. Mosib. MonsipHas macca. B3aMmMocBs3b KO/IMYECTBa,
MacCbl M u4mMcna CTPYKTYPHbIX eAuMHWUL, Bellectsa. Pacuétbl no opmynam
XUMUYECKNX COELUHEHWIA.

dun3nyeckme N XMMUYeCKre ABMeHNA. XUMUYECcKas peakums 1 ee npusHaku.
3aKOH COXpaHeHMsi Macchbl BellecTB. XMMUYeCKMe ypaBHeHUs. Knaccugukauums
XUMUYECKUX peakuuii (COeanHEHNSA, Pa3NIOXeHs, 3aMeLLEeHNs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMWYECKOW Mocyfou, npasuiamm paboTbl B flabopaTopmmn u
npuémammn obpatleHns ¢ nabopaTtopHbIM 060pyA0BaHMEM, U3YyYeHWE U ONUCaHue
()M3nMYecKNX CBOMCTB 06pas3LOB HeopraHNM4YeckMx BeLEeCTB, HabnoaeHue
(hm3nuecknx (nnaBneHne BOCKa, TasHWe fibAa, pacTMpaHue caxapa B CTYMKe,
KMMEHNe N KOHAEeHCaUuMsi BOAbl) M XUMUYECKMX (FOPeHne CBeYun, MpoKasvMBaHue
Me/[HOM MPOBOJIOKM, B3aMMO/ENCTBINE Mefla C KUCOTON) SABNEHWNIA, HabNOAeHNE 1
onucaHue MpU3HaKOB MPOTEKaHUs XMMWUYECKUX peakuuid (pasfioXkeHue caxapa,
B3aMMO/ENCTBME CEPHOM KUCNOTbI C X1I0pUAOM Gapus, pasnoxXeHue rMapokcmaa
mean (1) npy HarpeBaHMK, B3aMMOLENCTBME Xenesa ¢ pacTBopomM conun megu (1),
M3yyeHne CnocoboB pasfeNieHns CMeceil: ¢ NOMOLb0 MarHuTa, (uIbTpoBaHue,
BblNapuBaHue, ANCTUANALMS, XpOMaTorpagus, NpoBeaeHe OUUCTKN MOBapeHHOM
conu, HabnogeHNWe W OMucaHWe  pe3y/nbTaToB  MPOBEAEHMs  OMbITa,
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 Mpupoge, (U3MYeckne u XUMUYEecKue
cBoicTea (peakumy ropeHus). Okcuibl. TpumeHeHWe Kucnopoga. Cnocobbl



MoflyyeHus Kucnopoga B nabopatopyv U MPOMbILWIEHHOCTU.  KpyrosopoT
Kucnopopa B npupoge. O30H — anfoTponHas MoangpuKaLmsa Kcnoposa.

TennoBoi 3(h(heKT XMMUYECKON peakumu, TEPMOXMMUYECKME YpaBHEHWS,
3K30- M 3HAOTEpMMYeCKMe peakumun. TOMAMBO: Yronb WM MeTaH. 3arpsasHeHue
BO34yXa, YCWU/IeHNe NapHMKOBOIo adhdpeKTa, paspyLLeHne 030HOBOrO C/104.

Bofopos — 3nemMeHT M MpoOCTOe BellecTBO. HaxoxieHwe Bogopoga B
npupoge, ¢u3MyeckMe W XMMUYECKMe CBOWCTBa, MPUMEHEHMe, CMOCoobI
nony4yeHus. Kncnotel u conu.

MonsipHbliA 06EM ra3oB. PacyeTbl N0 XMMUYECKUM YPaBHEHUAM.

dusnyeckne cBouicTBa BoAbl. Bopa Kak pacTBopuTenb. PacTBopbl.
HachblleHHble U HEeHaCbIWeHHbIe PacTBOPbl. PacTBOPMMOCTb BELLECTB B BOJE.
MaccoBast [0/ BelllecTBa B pacTBope. XMMUYeCKMe CBOMCTBA BOAbl. OCHOBaHMS.
Po/b pacTBOPOB B MPUPOLE U B XXM3HW YenioBeka. KpyrosopoT BOAbl B MPUPOSE.
3arpssHeHve NpupoaHbIX Bog. OXpaHa v 04YMCTKA NMPUPOAHbIX BOA,

Knaccnukaumsa HeopraHmyeckux coegmHeHunin. Okcngpl. Knaccumkayms
OKCUAoB:  cofeobpasytowime  (OCHOBHbIE,  KUC/IOTHble,  aM()OTEPHbIE) U
Heconeobpasyrolwme. HomeHknatypa OKCMAOB. Pu3nMyecKnMe U XUMUYECKME
CBOICTBa OKCMAOB. MonyyYeHne OKCUoB.

OcHoBaHMs. KnaccumkaumMs OCHOBaHWIA:  LLIEN0YM U HepacTBOpUMble
OCHOBaHMA. HomeHKnaTypa OCHOBaHWA. Pu3nyeckue N XMMUYECKMe CBOMCTBA
OCHOBaHW. MonyyeHne 0OCHOBaHUMN.

Kucnotel. Knaccumkauma Kncnot. HomeHknatypa Kucnot. dusmnyeckme u
XMMUYECKMe CBOWCTBa KUCNOT. Psaa akTmBHOCTM MmeTannoB H. H. BbekeTosa.
MonyyeHwne Kncnor.

Conun. HomeHknatypa coneii. ®usnyeckne U XMMUYeCKne CBOMCTBA COJEN.
[Mony4yeHme conen.

["eHeTUYeCKas CBS3b MeX/Y Knaccamm HeopraHMYeCKUX COeaNHEHNIA.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOe OMnpejenieHne CoAepXKaHna K1cnopoda B Bo3ayxe, NosyyeHue,
cobupaHune, pacrnosHaBaHWe W W3yyeHWe CBOWCTB KuCnopoda, HabnroaeHme
B3aMMOJENCTBMSA BEWEeCTB C KWUC/IOPOAOM W YCNOBMS  BO3HWKHOBEHUA U
NpeKkpalleHns ropeHus (noxkapa), O3HaKOM/EHMe ¢ obpasuamum OKCUAOB W
onucaHnMe WX CBOWCTB, MO/y4YeHWe, cobupaHue, pacno3HaBaHWe U U3y4veHue
CBOWCTB Bofopoda (ropeHue), BzammogeincTene sogopoda ¢ okcugom mean (1)
(BO3MOXHO MCMNONb30BaHWE BUAeoMaTepuasnos), HabnoaeHe 06pasLoB BELLECTB
KONM4yecTBOM 1 MOMb, WCCNeAoBaHWe OCOOGEHHOCTel PacTBOPEHWUS BELLECTB C
Pa3/IMYHON PacTBOPUMOCTbLIO, MPUrOTOB/IEHWE PAaCTBOPOB C  OMNpeAeneHHOM
MaCcCOBOW A0Nell pacTBOPEHHOIO BELLECTBA, B3aMMOAENCTBME BObl C METaNaMu
(HaTpem ©  Kanbuvem) (BO3MOXXHO  WCMO/Mb30BaHWe  BUAeOMaTepuasnos),



nccnefoBaHve 06pas3LoB  HeOpraHWYecKMX BELLECTB  Pas/IMYHbIX  K/1accoB,
HabMoaeHe N3MEHEHNA OKPaCcK/ UHAMKATOPOB B PacTBOpPax KWUCNOT W LUesioYen,
n3yyeHve B3aumogenictemsa okcupa meau (1) ¢ pacTBOpOM CEPHON KUCNOTHI,
KMCNOT C MeTa/naMu, pPeakuuin HerWTpasmsaumu, noayyeHne HepacTBOPUMBIX
OCHOBaHWIA, BbITECHEHWE OLHOr0 MeTaslia APYrMM U3 pacTBopa COMW, peLleHune
3KCMepUMeHTa/IbHbIX 33fa4 MNo Teme «BaXKHeilume Knaccbl HeopraHWYecKux
COEQIMHEHNIA.

IMepuoauueckui 3axkoH u Ilepuognueckass cucremMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHDBIE Pe€aKIuu

[MepBble MNOMbITKW KnacCUUKaLMm XUMUYECKUX 3M1EMEHTOB. [MOHATME O
rpynnax CXoAHbIX 3/1eMeHTOB (LLENOYHble W  Le/fIoYHO3eMENbHbIE MeTafbl,
ranoreHbl, MHEPTHbIe rasbl). DNIEMEHTbI, KOTOPble 06pa3yoT aMmOTEPHbIE OKCUAbI
N TUAPOKCUABI.

MepuroamMyecKkunin 3akoH. INeprogmyeckas cmcTtemMma XMMUYeCKnx anemeHTos /.
.  MeHgeneesa.  KopoTkornepuogHaa ¥ A/IMHHOMepuogHas  hopMbl
[Mepnoamnyeckor cucTeMbl XMMUYeCKMX anemeHToB . . MeHpaeneeBa. NMepuogbl
W rpynnbl. ®UNYECKUIA CMbICT MOPSAKOBONO HOMepa, HOMEPOB Nepuoja U
rpynnbl 3/IEMeHTa.

CTtpoeHne atomoB. CocTaB aTOMHbIX A4ep. V130Tonbl. neKTpoHbl. CTpoeHme
3NEKTPOHHbIX  0060/104eK  aToMOB  MepBbiX 20  XUMWUYECKMX  3/1EMEHTOB
Mepuoanyeckoi cuctembl . . MeHgeneeBa. XapakTepucTMka XMMUYECKOrO
aNeMeHTa no ero nonoXxeHuto B Mepuoanyeckoin cucteme . V. MeHgeneesa.

3aKOHOMEpPHOCTU UM3MeHeHUs pagnyca aToMOB XUMUYECKUX 3/IEMEHTOB,
MeTa//IMYECKUX 1 HEMETA//IMYECKMX CBOMCTB MO rpynnamM 1 nepuogam.

3HauyeHue MNepnognyeckoro 3akoHa 1 Neprnognyeckoin CUCTEMbI XUMUYECKIMX
3NEMEHTOB N5 Pa3BUTUS HayKM U npakTuki. . V. MeHaeneeB — Y4éHblid ©
rpaXxaaHuH.

Xumnyeckasa cBA3b. KoBaneHTHada (monsapHad W HenonsipHas) CBA3b.
ANeKTPOOTPNLATE/IBHOCTb XMMUYECKMX 3/IEMEHTOB. IOHHaA CBA3b.

CrteneHb  okucneHns.  OKUCNUTENbHO--BOCCTAHOBUTE/IbHbLIE  peaKLyu.
Mpoveccbl OKNCNeHNs 1 BocCTaHOBeHNSA. OKUCNTENN N BOCCTAHOBUTEN.

Xumuueckuii IKcnepumenm:

n3yyeHre 06pa3LIOB BELLECTB META/INIOB M HEMeTa/10B, B3aMMOAENCTBUE
r’MApoKcuaa UMHKa C pacTBopamy KUCNOT W LWeoYveit, NpoBefeHne OMbITOB,
WNIKOCTPUPYIOWNX — NMPUMEPLI  OKMUC/IUTENbHO-BOCCTAHOBUTENbHBIX — peakuuii
(ropeHue, peakuun pasnodXXeHWs, COeAMHEHNSA).

Mesricnpeomemmnuwie céasu



Peannsauma MexnpegMmeTHbIX CBA3EA MPW MU3y4YeHUUM XUMUKM B 8 Knacce
OCYLLECTB/IIETCA 4Yepe3 WCMO0/b30BaHME KakK O0OWMX eCTeCTBEHHO--Hay4YHbIX
MOHATWM, TaK U NMOHATUIA, ABNAIOLLMXCA CUCTEMHBIMU A/19 OTAENbHbIX NPeAMEeTOB
eCTeCTBEHHO--HaY4HOr 0 LMKa.

OOLLKMe eCTeCTBEHHO--HAyUHble MOHATUSA: Hay4YHbIA (paKT, rmnoTesa, Teopus,
3aKOH, aHanu3, CUHTe3, Kraccuukaumsa, MepuofMYHOCTb,  HabofeHwe,
3KCMepPUMEHT, MOAE/IMPOBaHNe, N3MepPeHNe, MOeSb, AB/IEHME.

®du3mka: marepusi, aToM, 3/1EKTPOH, MPOTOH, HENTPOH, WOH, HYKIUA,
M30TONbI, PAAMOaKTUBHOCTb, MOJIEKY/A, 3MEKTPUYECKUIA 3apsij, BeLLecTBO, Teso,
06bEM, arperatHoe COCTOSHME BeLLecTBa, ras, PU3NYeCKne BEIMYMHBI, eAVHULLbI
N3MepeHNs, KOCMOC, MnaHeTbl, 38e34bl, CoMHLe.

Bronorus: (hoToCUHTE3, AblXaHue, brocepa.

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

9 KJIACC

BemeCTBO U XUMHYCCKas peaKIus

MepuroamMyecKkunin 3akoH. Neproamyeckas cucTemMma XMMUYECKUX aneMeHToB /.
N. MeHpeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTU B WM3MEHEHUW CBOWCTB
XUMUYECKNX 3/1eMEHTOB MePBbIX TPEX MepuofoB, Kainsd, Kaibuus U UX
COEAMHEHNIA B COOTBETCTBUM C TOJIOXKEHMEM 3/1eMEHTOB B [lepvoanyecKon
CUCTEME W CTPOEHMEM NX aTOMOB.

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

Knaccuukauma n HOMeHKnaTypa HeopraHM4eckux BewecTB. XMMUYECKMe
CBOMCTBA BELLECTB, OTHOCALUMXCA K Pas3/IMyHbIM Kaccam HeopraHUYecKux
COefIMHEHWi, TeHeTNYeCKas CBSA3b HEOpraHMYeCKNX BELLECTB.

Knaccngpukaums XMMUYecKX peakLumnia no pasfiMyHbIM NpusHakam (no yumcny
M COCTaBy Y4YaCTBYHOLMX B peakuun BewecTB, MO TenjoBoMy 3MMeKTy, Mo
N3MEHEHMIO CTENEHe OKUCNEHUS XUMUYECKMX 3/IEMEHTOB, NO 06paTUMOCTK, MO
yyacTUIO KaTanmsaTopa). IK30- M 3HA0TEPMUYECKME peaKLnn, TEPMOXUMUYECKNE
YpaBHeHus.

[MOHATME O CKOPOCTU XUMWYECKON peakumu. ToHsThe 06 06paTUMbIX K
HeobpPaTUMbIX XMUMUYECKUX peakumsaX. MOHATME O FTOMOMEHHbIX U FreTeporeHHbIX
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
OKUCNNTENbHO-BOCCTAHOBMTENIbHOW  peakuymn.  CocTaBfieHMe  ypaBHEHWUM



OKWC/IUTENIbHO--BOCCTAHOBUTE/IbHLIX ~ peakuuid C  UCMO/b30BaHWEM  MeToAa
3/IEKTPOHHOr0 6anaHca.

Teopus aNeKTPONUTUYECKOM Anccoumalmn. SNeKTPOIUTbI U HE3IEKTPONTI.
KaTnoHbl, aHMoHbl. MexaHn3m fuccoumaumm BeLecTB C pas/iMyHbIMU BULAMM
XMMUYecKom cBasn. CteneHb guccoumaumn. CunbHble U cnabble 3NeKTPONNTDI.

PeakLumn NOHHOro 06MeHa. Y CnoBus NPOTEKAHNSA peakLumili MOHHOro 0OMeHa,
MOSIHbIE W COKpALleHHble 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/IeHVe C MOLENAMU KPUCTAINIMYECKUX PELUETOK HeopraHU4ecKux
BELLECTB — META/INIOB U HeMeTa/yioB (rpaduta M anmasa), CNOXHbIX BELLECTB
(xnopuga HaTpus), uccnefoBaHue 3aBUCUMOCTM CKOPOCTU XMMMWUYECKOW peakumm
OT BO3AENCTBUA pPas/IMyHbIX (DAKTOPOB, WCC/ef0BaHWE 3/EKTPOMNPOBOLHOCTYH
pacTBOpPOB BeLLEeCTB, Mpouecca AucCOuMaLMn  KUCMOT, LWeloveid u  Cconel
(BO3MOXHO  MCMOMb30BaHWe BUAEO  MaTepuasioB), MPOBEAEHUe  OrbITOB,
WNIIOCTPUPYIOWNX  MPU3HAKU  MPOTEKAHUA  peakuuini  MOHHOro  0bMeHa
(obpasoBaHMe ocagka, BblgeneHMe rasa, o6pasoBaHWe BOAbl), OMbITOB,
WNIIOCTPUPYIOWNX — NMPUMEPLI  OKUC/IMTENbHO-BOCCTAHOBUTE/bHBIX — peaKkuuii
(ropeHue, peakuuy pasnoXxeHUs, COEAMHEHWSA), pacno3HaBaHMe HeopraHWYeckmx
BELLECTB C  MOMOLUbHD  KayeCTBEHHbIX peakuuid Ha  WOHbI,  peLleHune
3KCMepUMeHTa/IbHbIX 33au.

Hemertanabl u ux CoeANHCHUA

Obuwaa xapakrtepuctmka rasoreHoB. OCOOGEHHOCTM CTPOEHUs aTOMOB,
XapaKTepHble CTeneHuW OKucneHus. CTpoeHue U (M3nYecKme CBOMCTBA NPOCTbIX
BELEeCTB — ra/loreHoB. XMMUYeCKMe CBOWCTBA Ha MpuMmepe  xJopa
(B3aMMoOfeiicTBME C MeTalaMu, HemeTa/ilaMu,  Lwesnovamu).  X10poBOLOPOA,
ConsiHas KUCNoTa, XMMUYEecKne CBOICTBA, MOJSydeHMe, NpumeHeHue. [LelicTBue
X/10pa U X/IOPOBOLOPOAA Ha OpraHusMm 4Yenoseka. BaxkHelive xnopuibl U KX
HaxoX/eHWe B Np1poze.

Obuwan xapaktepuctuka anemeHToB VIA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aTOMOB, XapaKTepHble CTerneHW okucneHus. CTpoeHue 1 r3nMYeckue CBOICTBA
MPOCTbIX BELLECTB — KUC/IOPOAa U cepbl. ANIOTPONHbIE MOAUMDMKALMN KMCNoposa
N cepbl. XuMnYyeckne cBoicTBa cepbl. CepoBOAOPOL, CTPOEHUE, (hU3NYECKME U
XMMUYeckne cBoricTBa. OKCUAbl Cepbl Kak NPeAacTaBUTENM KUCMOTHBLIX OKCUZOB.
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 KUCIOTbl. COMM CEPHOIN KUCOTbI, KAYECTBEHHAsA peakumna Ha



Cynbar-uoH. HaxoxxgeHuwe cepbl M €€ COeAMHEHMIn B npupoge. XMMUYeckoe
3arpsisHeHVie OKpYXXatoLLein cpefdbl COeAVMHEHUAMWU cepbl (KWUCMOTHbIE [OXAMW,
3arpssHeHve Bo3yxa 1 BOLOEMOB), CrOCOObI ero npefoTepaLLeHus.

Obwaa xapakrtepuctnka anemMeHToB VA-rpynnbl. OCo6eHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTemneHuW OKWUCNeHWs. A30T, pacrnpoCcTpaHeHne B MPUPOLE,
(hm3myeckme n XmMMmn4yeckume ceorictea. Kpyrosopot asoTta B npupoge. AMMUaK, ero
(hn3nyeckme N XMMUYeCKmne CBOMCTBA, MosyYeHue 1 npumeHeHne. Conv aMMOHNS,
NX n3NYeCKne N XMMUYECKNE CBOWCTBA, NprMeHeHne. KayecTBeHHas peakums Ha
MOHbl aMMOHWA. A30THas KWC/0Ta, ee MosyvyeHue, (U3nMYeckme 1 XMMmMYeckue
cBoMcTBa (0OWMe KakK npeAcTaBUTeNs Knacca KWUCNOT U cneumguyeckue).
cnonb3oBaHWe HUTPATOB WM COMEd aMMOHMS B KayecTBe MWHEPasIbHbIX
YL06peHNiA. XMMUYECKOoe 3arpsasHeHne OKpyXXatoLlel cpefbl CoOeAUHEHNAMM a30Ta
(KMCNoTHblE [OXAW, 3arpsa3HeHue BO3fdyxa, MoyBbl W BogoemoB). docdop,
annoTponHble Moaudukaumm gocdopa, (U3MYecKne N XMMUYECKME CBOWCTBA.
Okeng thocopa (V) 1 dhochopHas KUcnoTa, Pusnyeckmne 1 XMMMYeCKne CBOIMCTBA,
nony4yeHue. Micnonb3oBaHme octhaToB B KaYeCTBE MUHEPaSIbHbIX YA0OPEHNIA.

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 rnobasbHOro MOTENNEHUA KAumaTta, MapHUKOBBIN
adheKT. YTONbHasA KACNO0Ta U €€ CoNu, NX nU3nMYecKne N XMMNUYECKMNE CBOIMCTBA,
nofyyeHne W npumeHeHme. KauyeCcTBeHHasd peakums Ha KapboHaT-WMOHbI.
cnonb3oBaHne KapboHaToB B ObITY, MeAWLUHE, NPOMbILLIIEHHOCTU U Ce/IbCKOM
XO035CTBE.

MepBOHaYa/ibHbIE MOHATUA 06 OpraHMYecKmnx BeLLecTBax Kak 0 COeANHEHUNAX
yrnepoga (MeTaH, aTaH, 3TUeH, aueTU/IeH, 3TaHON, MIULEPUH, YKCYCHAasA KUCNOTa).
MpupofHble WUCTOYHMKM  YrNeBoAopodoB (Yronb, NPUPOAHbLIA ras, HeMTb),
MNPOAYKTbI UX nepepaboTkn (6eH3MH), UX po/ib B ObITY W MPOMbILLIEHHOCTH.
[MoHATME 0 BNONOrMYECKN BAXKHBIX BELLECTBAX: XMpaX, 6efikax, yrnesogax — n nx
pPO/IM B KU3HM 4enoBeka. MaTepuasibHOe €AUHCTBO  OpraHUYyeckKux W
HeopraHMyecKnx coevHEHNIA.

KpeMHWiA, ero uanyeckme u XMMUYECKME CBOWCTBA, MOMyYEHUE U
npumeHeHne. CoeanHeHMs KpemHus B npupoge. O6wue npeactasneHnst 06
okenge KpemHusa (IV) 1 KpeMHMeBoW Kucnote. CuimkaTbl, UX UCNOMb30BaHKE B
ObITY, B NPOMbILLIEHHOCTW. BaxHelume CTpouTeNbHble MaTepuasbl: Kepamumka,



CTEK/0, UEeMeHT, BeTOH, Xene306eToH. MNpobneMbl 6e30MacHOro MCMnob30BaHNA
CTPOUTENIbHbIX MaTePUaIOB B MNOBCEAHEBHOMN YKN3HM,

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 WX COefAMHEHWIA (BO3MOXHO WCMO/b30BaHME BUAEOMATEPUA/IOB),
O3HaKOM/JIeHMe C o6bpasuamn Xxnopuaos (ranoreHnaoB), O3HAKOMJEHME C
obpasuamn  cepbl M ee  coefMHEHUAMU  (BO3MOXHO  MCMO/b30BaHMWE
BUeoMaTepranoB), HabnaeHNe npolecca 06yrnIMBaHUA caxapa nof AeMCTBMEM
KOHLEHTPUPOBAHHON  CEPHON  KWUCNOTbl, U3y4YeHWe XMMMUYECKUX  CBOWCTB
pa3baB/ieHHOW CEPHO KUCOTbI, MPOBEAEHME KaYeCTBEHHOW peakLmn Ha Cynbdar-
MOH N HabntodeHWe npu3Haka ee MpOoTeKaHWs, O03HAKOMJIEHME C (PU3NYECKUMU
CBOMCTBaMM a30Ta, ¢ochopa U KX coefMHeHUA (BO3MOXHO WCMO/b30BaHNe
Buaeomartepranos), obpasuamMm a3oTHbIX U (POCHOPHLIX YA0OPEHWUIA, NonyyeHue,
cobupaHune, pacno3HaBaHWe W W3yyeHWe CBOWCTB amMMuaka, NpoBeAeHMne
KayeCTBEHHbIX peakuuiA Ha MOH aMMOHUA U (hocdaT-MoH U U3yYeHne NPU3HAKOB
NX NPOTEKaHWS, B3aUMOAENCTBME KOHLEHTPUPOBAHHOM a30THOM KUCNOTbI C MeAbHo
(BO3MOXHO ~ UCMOMb30BaHWE  BMAEOMATepuasoB),  U3ydeHMe  MOAeNel
KPUCT/IINYECKMX PELLETOK anwvasa, rpadura, ¢ynnepeHa, 03HAaKOMJIEHWE C
MPOLIECCOM  afcopouUnn PacTBOPEHHbLIX BELECTB aKTUBMPOBAHHbLIM YINIEM U
YCTPONCTBOM MPOTUBOrasa, NoslydyeHue, cobupaHune, pacrnosHaBaHue U M3yyeHue
CBOICTB YrNeKUCNoro rasa, NpoBefeHne KaueCTBEHHbIX peakuuil Ha KapboHaTt v
CUNNKAT-UOHbI W M3Y4YeHWe MpPU3HAKOB WX MPOTeKaHWs, O3HaKOMJIeHWe C
NPOAYKUMEN CUMIMKATHOW MPOMBILLNIEHHOCTM, PeLUeHne 3KCMepUMEHTaIbHbIX
3afa4 no Teme «BaxkHenLLme HeMeTa/bl N UX COeANHEHUS».

MeTanjabl 1 X COCJUHCHUA

OO6LLasa XapaKTepucTMka XUMUYECKUX 3MIEMEHTOB — 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  KpPUCTa//IMYeckass  PeLleTka.  JNEKTPOXUMUYECKUA  psaf
HanNpPsHKeHN MeTan1oB. Pr3NYECKMEe N XUMUYECKME CBOMCTBa MeTaioB. O6Lume
Cnocobbl Mony4vyeHnss MeTainoB. [MOHATME O KOPPO3UW METa/IoB, OCHOBHbIE
Cnocobbl 3awmTbl UX OT KOppo3uu. Cnnaebl (CTaslb, YYryH, AHOPatOMUHWIA,
6pOH3a) 1 UX NPUMEHEHWE B ObITY N MPOMbILLIEHHOCTHN,

LLlenoyHble MeTansibl: NOM0XKeHWe B Mepuoamnyeckoin cnucteme XMMUYECKNX
anemeHToB M. V. MeHaeneeBa, CTPOeHMe MX aTOMOB, HaxOX[eHWe B Mnpupose.
dun3nyeckme N XMMMUYECKMe CBOMCTBa (Ha NpuMepe HaTpus K Kanust). Okcuabl v



rMOPOKCUAbI HaTpMa W Kaius. TlpYMeHeHWe LWEeNoYHbIX MeTal/loB U KX
COEUHEHNIA.

LLlenoyHo3eMe/ibHble  MeTa/ilbl  MarHWin - 1 KasibLMiA:  MOMOXeHVe B
Mepuroamnyeckor cucteme XMMUYECKUX anemMeHToB . . MeHaeneeBa, CTPOeHMe
MX aTOMOB, HaX0XAeHWe B npupoge. PUsnYecKne N XMMMYecKre CBOMCTBa MarHus
N Kanbuua. BaxHellne coefvHeHUs Kanbupus (OKCWg, TUAPOKCUA, CONMNn).
YKecTKoCTb BOAb! 1 CNOCOObI €€ YCTpaHeHus.

AJTIIOMUHWIA: NONOXEHWE B [epuoanyecKoin CMcTeMe XUMUYECKMX 3/1EMEHTOB
O. V. MeHpeneeBa, CTpOeHME aTtoMa, HaxoXaeHwe B npupoge. Pusnyeckne u
XMMUYEeCKNe CBOMCTBa a/IlOMUHMA. AMDOTEPHbIE CBOMCTBA OKCMAa N rnapokcuaa
TIOMUHUS.

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

Xumuueckuii 9l<cnepumenm:

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 XKECTKO BOAbI, NMpouecca ropeHus xenesa B KUCIOpPoae
(BO3MOXXHO  MCMOMb30BaHME  BWUAEOMATEpPMasioB), MPU3HAKOB  MPOTEKaHUS
KayeCTBEHHbIX peakuWid Ha WMOHbI: MarHWs, KaibUus, atoMUHNA, LUMHKA, XKenesa
(1) v xenesa (111), meam (11), HabnogeHWe 1 ONMcaHMe MPOLIECCOB OKpalUMBaHNA
NnameHW WOHaMW HaTpus, Kaims W Kanbums (BO3MOXKHO UCMO/Ib30BaHUe
BUeoMaTepranoB), UCCnefoBaHMe amPOTEPHbIX CBOMCTB rMAPOKCUAA a/IlOMUHUA
N TMAPOKCUAA LUMHKA, peLleHre IKCNepUMeHTa/IbHbIX 3aad Mo TeMe «BaxHeinLwune
MeTa/l/ibl M UX COEAUHEHUSA.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

Belwectsa u MaTepuasnbl B MOBCEAHEBHOM >XU3HW 4YesioBekKa. besonacHoe
NCMO/b30BaHNe BELLECTB U XMMUYECKMUX peakuuid B 6bITy. MepBas NMOMOLLb Npu
XUMUYECKNX 0XKOrax v OTPaB/IeHMSIX.

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

Xumuyeckuii IKCnepumenm:

n3yyeHne o6pasLoB MaTepuasioB (CTEK/0, CrjiaBbl MeTas0B, NOMMMEPHbIE
marepuasbl).

Mexcnpeomemmnoie ceasu



Peannsauma MexnpegMeTHbIX CBA3E NpU M3ydeHUUM Xummm B 9 Kracce
OCYLLECTB/IIETCA Yepe3 MCMO/b30BaHWE Kak O0OLMX eCTECTBEHHO-Hay4YHbIX
MOHATWM, TaK U NMOHATUIA, ABNAIOLLMXCA CUCTEMHBIMU A/19 OTAENbHbIX NPeAMEeTOB
eCTeCTBEHHO--HaYUYHOr0 LMK/a.

OOLLUMe ecTeCTBeHHO-Hay4YHble MOHATUA: Hay4HbI (haKT, rmMnoTesa, 3aKoH,
Teopusa, aHaiM3, CUHTE3, Knaccumkauus, nepuoanMyHOCTb, HabnoLeHMe,
3KCMEepPUMEHT, MOJENMpoBaHNe, W3MepPeHWe, MOAEeNb, SABMIEHUE, MapHWKOBbIN
3(hheKT, TEXHOMOINA, MaTepuarbl.

®du3mka: marepusi, aToMm, 3/EKTPOH, MPOTOH, HENTPOH, WOH, HYKIUA,
M30TONbI, PaAMOaKTUBHOCTb, MOJEKY/a, 3NeKTPUYECKNA 3apaf, MPOBOLHUKM,
MONYNPOBOAHUKA,  AW3NEKTPUKKN, (POTO3MIEMEHT, BELUEeCTBO, Teno, 00bem,
arperaTtHoe COCTOsiHVe BeLLeCTBa, ras, pacTBop, PaCTBOPUMOCTb, KPUCTa//IMYECKas
PelweTKa, crnaebl, QU3NYECKNE BENNYUHBI, eAUHULbI U3MEPEHUS, KOCMUYECKOoe
MPOCTPAHCTBO, NMaHeTbI, 38e34bl, COsHLE.

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

[eorpadma: armocepa, ruapocepa, MuHepasbl, TOPHble MNOPOAbI,
M0/Ie3HbIe NCKOMaeMble, TOM/MBO, BOLAHbIE PeCYpCbl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHWS MpPOrpammbl  OCHOBHOIO  O6LUEro
0bpa3oBaHMA AO0CTMraloTCcsa B XoAe O00y4veHUs XMMUM B €AUHCTBE Y4ebHOW U
BOCNUTATE/IbHON AeATeNIbHOCTU B COOTBETCTBUM C TPAAULMOHHBIMU POCCUNCKUMU
COLMOKYNbTYPHBIMU U lyXOBHO-HPaBCTBEHHbIMU LIEeHHOCTAMW, MNPUHATLIMA B
o6LLecTBe npaBuiamy M HOpMamy MNOBeAeHMs UM CMOCOOCTBYHOT npoLieccam
CamMOonO3HaHMs, CaMopasBUTUS 1 coLmanm3aLmm 06yyaroLLMXCs.

JINYHOCTHbIE  pe3ynbTaTbl  OTPaXalT  TOTOBHOCTb  00Yy4aroLMXCH
PYKOBOACTBOBATbCA CUCTEMOM  MO3UTUBHBLIX  LEHHOCTHbIX  OpWEeHTauuii U
pacLUMpeHye onbiTa 4eaTeNbHOCTM Ha ee OCHOBE, B TOM YKMC/IE B YaCTU:

l) MAaTPHOTHYECKOI'0 BOCIIMTAHUA .

LIEHHOCTHOIO OTHOLLEHNA K OTEeYEeCTBEHHOMY KY/IbTYPHOMY, NCTOPUYECKOMY
N Hay4YHOMY Hacneauto, MOHWMaHMS 3HAYEHUS XMMUYECKON HAyKM B >KU3HU
COBPEMEHHOro 06LLecTBa, CMNOCOOHOCTU BNafeTb [OCTOBEPHOW WMH(OpMaUunein o
MepefoBbIX AOCTMXKEHMAX U OTKPbITUSAX MUPOBOWM WM OTEYECTBEHHOW XUMWUMW,
3aMHTEPECOBAHHOCTU B HAYYHbIX 3HaHMSAX 00 YCTPOIMCTBE MMpa M 06LLECTBA;

2) IpakaIaHCKOro BOCIMTAHUA:

NpeacTaBNeHUs O COUMa/IbHbIX HOPMax W MpaBunax MeXINYHOCTHbIX
OTHOLLUEHWIA B KOJINEKTUBE, KOMMYHUKATUBHOW KOMMETEHTHOCTN B OOLLECTBEHHO
MONE3HON,  Y4eOHO-UCCNeaoBaTeIbCKOM, TBOPYECKOW W ApYyrux  Buaax
[eATeNbHOCTN, FOTOBHOCTM K PasHO06pa3HO COBMECTHOWN [AeATeNbHOCTU Mpu
BbIMO/IHEHUM  Y4eOHbIX, MO3HaBaTe/lbHbIX 334a4y, BbIMOHEHUM XUMUYECKMX
3KCMEPVMEHTOB, CO3aHUN Y4eOHbIX NPOEKTOB, CTPEM/IEHNSA K B3aMOMOHUMAaHNIO
M B3aMMOMOMOLLM B Mpouecce I3TON Yy4ebHON [esATeNbHOCTM, TOTOBHOCTU
OUeHMBaTb CBOE [MOBeAeHMe W MNOCTYMKW CBOMX TOBapuwein ¢ nosuumun
HPaBCTBEHHbIX 1 MPaBOBbIX HOPM C YYETOM OCO3HaHMS NOCNEACTBUIA NOCTYMKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MVPOBO33PEHYECKMe MPEeACTaB/EHNS O BeLLeCTBe M XMMWUYECKON peakuuw,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO PasBUTUA HayKM M COCTaBNAHOLLME
OCHOBY [ANS1 NOHMMaHUA CYLHOCTU Hay4YHOW KapTWUHbI MUpa, NpeacTaBneHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX pa3BUTUS MPUPOAbI, B3aMMOCBA3SAX 4YesioBeka C
MNPUPOLHON CPeaoi, 0 POSIN XMMUW B NO3HAHWUM 3TUX 3aKOHOMEPHOCTEN;

Mo3HaBaTe/IbHble MOTWBbI, HanpaBeHHbIE Ha MOyYeHWe HOBbLIX 3HAHWIA MO
XUMUW, HeobxoauMble ANs 06bACHEHUS Hab/oAaeMbIX MPOLLECCOB U ABNEHWA,
Mo3HaBaTe/lbHOW, WMH(OPMAUMOHHON N 4MTaTeNbCKOW Ky/NbTYpbl, B TOM 4KUC/eE
HaBbIKOB CaMOCTOATE/IbHOW paboTbl C  Yy4ebHbIMM TEKCTamu, CrpaBOYHOM



NATEPATYPOR, AOCTYMHLIMA  TEXHUYECKMMM  CpeAcTBaMM  UH(OPMALMOHHbIX
TEXHOMNOIUIA;

MHTEPEC K OOYy4YeHMO W MO3HaHWUI, M0603HATENbHOCTb, FOTOBHOCTb W
CMOCOOHOCTb K CamM000pa3oBaHUIO,  MPOEKTHOM M MCC/ef0BaTe/IbCKOW
[eATeNIbHOCTN, K OCO3HAHHOMY BbI6GOPY HanpaBieHHOCTN W YPOBHA 00y4YeHUs B
Aa/ibHeNLLEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HaHMe LEHHOCTW >KWM3HW, OTBETCTBEHHON0 OTHOLUEHMS K CBOEMY
3[0POBbI0, YCTAHOBKM Ha 340pO0Bbli1 06pa3 XWM3HW, OCO3HaHWe MOC/MeACTBUA U
HenpuAaTVe BPeHbIX MPUBbIYeEK (YNOTPebsieHNs anikorons, HapKOTUKOB, KypeHus),
HeobXoAMMOCTN  COOMOAeHNA  npaBu  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 MPUMEHEHMSI NPEAMETHbLIX 3HAHWMI MO XWUMWK, OCO3HAHHLIN BbIGOP
VHAMBMAYaIbHOW TPaeKTOPUM NPOAOHKEHNS 06pa3oBaHNs C YHETOM JINYHOCTHbIX
WNHTEPECOB M CMIOCOOHOCTU K XUMWUW, OOLLLIECTBEHHbIX UHTEPECOB U MOTPEOHOCTEN,
YCMELIHON NPOgecCUOHaNbHOM AeATeNbHOCTU U Pa3BUTUA HEOOXOANUMBIX YMEHWIA,
FOTOBHOCTb afjanTMpoBaTbCs B MPOGECCMOHA/IbHON Cpefe;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

3KONOIrMYeCKM LieNnecoobpasHoe OTHOLUEeHME K Npupofe KakK WCTOYHMKY
YW3HW Ha 3emsie, OCHOBe ee CYLLeCTBOBaHUS, NOHUMaHWe LLeHHOCTU 30POBOro U
6e3onacHoOro o6pasa >XW3HW, OTBETCTBEHHOE OTHOLUEHME K COOCTBEHHOMY
(M3nyecKkoMy M MCUXMYECKOMY 3[0POBbH, OCO3HAHWE LIEHHOCTU COBGNOAEHNS
npaBun 6e30MacHOro NoBeAeHWst Npyu paboTe € BELLLECTBaMM, a TaKXKe B CUTYyaLusIX,
YIPOXAKOLLMX 340POBbIO U XKN3HU NOAEN;

CMOCOGHOCTN MPUMEHATL 3HaHWA, MOJlyYaeMble MPU U3YYEHUU XUMWUK, 4NS
peLLeHns 3afay, CBA3aHHbIX C OKPYXKatoLLel NPUPOAHON Cpeao, A5 NOBbILLEHWS
YPOBHS  3KONOFMYECKON  KynbTypbl, 0OCO3HaHMS  N06anbHOr0  Xapakrepa
9KONOrMYECKMX MPo6MeM M NyTell MX PeLleHnsi NOCPeACTBOM METOAO0B XUMUM,
9KONIOrMYECKOro MbILLIEHNS, YMEHUS PYKOBOACTBOBATLCA UM B MO3HaBaTE/IbHOM,
KOMMYHUKaTUBHOM W1 COLMaNIbHOMN MPaKTUKe.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAMETHbIX Pe3ynbTaTOB BbIAENSKOT 3HAYMMbIE A1
(hOpMMPOBaHNA  MUPOBO33PEHNS  OOLLEHAYUYHble TMOHATUA  (3aKOH, Teopus,
MPUHUMM, rMnoTesa, akT, cucTemMa, NPOLECC, SKCNEPUMEHT U ApPYroe.), KOTopble
MCNONb3YKTCA B €CTECTBEHHO-HAay4YHbIX Y4YeOHbIX MpeameTax U Mo3BONAOT Ha
OCHOBE 3HaHWI M3 3TUX NPeAMETOB (JOPMMPOBaTb NPEACTaBMEHNE O LIENOCTHOW



Hay4HOW KapTMHEe Mupa, N YHUBEPCa/IbHblE Y4ebHble AeincTBUSA (MOo3HaBaTe/bHbIe,
KOMMYHWKaTVBHbIe, PerynsTUBHbIE), KOTOpble 06ecneynBaloT (OpMMpOBaHUME
FOTOBHOCTU K CaMOCTOATE/IlbHOMY M/1aHMPOBaHMIO U OCYLLECTBNEHNIO Y4ebHOM
[eaTeNbHOCTW.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JjornyecKkue 1eMCTBUSA:

YMEHUSA WCMOMb30BaTb MPUEMbI JIOTUYECKOrO MbIL/IEHUS MPU OCBOEHMU
3HAHWIA: PacKpbIBaTb CMbIC/T XMMWUYECKMX MOHATUIA (BbIAENSATb UX XapaKTepHble
MPU3HaKKW, yCTaHaB/IMBaTb B3aMMOCBA3b C APYrMMU MOHATUAMM), MCMO/b30BATH
MOHATUA A4N151 0OBbACHEHWSA OTAE/bHbIX ()aKTOB W ABNEHWIA, BbIGMPaTb OCHOBaHMS 1
KpUTEpUU AN KnaccuuKaumm XMMUYECKMX BELLECTB Y XUMUYECKMX Peakuui,
yCTaHaBNMBaTb MPUUYNHHO-CNEACTBEHHbIE CBA3M MeXAy OO0beKTamMy W3y4veHus,
CTPOUTb NIOrNYecKne paccyxaeHus (MHAYKTUBHbIe, AefyKTVBHbIE, MO aHa/ornn),
[ieNaTb BbIBOAbI M 3aKNHOYEHWS;

YMeHVe TNPUMEHSATb B MPOLECcCe MO3HAHUA MNOHATUA (MpPeAMETHblE W
mMeTanpeamMeTHbIe), CUMBONNYECKME (3HAKOBbIE) MOAENN, UCMO/b3YeMble B XUMUW,
NMpeobpasoBbIBaTh LLMPOKO MPUMEHSEMbIE B XUMUN MOJeNbHble NPeACcTaB/eHNs —
XUMUYECKUIA 3HaK (CMMBON 3/IEMEHTA), XMMUYecKas (opMyna U YypaBHeHue
XVMUYECKOW peakumn — npu peLleHnn y4ebHo-No3HaBaTelbHbIX 3a4a4, C Y4ETOM
3TUX MOJENbHbIX NPEeACTaB/EHNIA BbISBNATb U XapakTepmn3oBaTb CYLLECTBEHHbIE
MPU3HaKN M3y4aeMblX 00BEKTOB — XMMUYECKMX BELLECTB Y XMMUYECKUX peakLni,
BbIABNATL  0OWMEe  3aKOHOMEPHOCTW,  MPUYMHHO-C/MIEACTBEHHbIE  CBA3U U
MPOTMBOPEUMSA B U3yUHaeMblX NpoLeccax U ABNeHUsX.

ba3oBble nccienoBare/ibCKue A1eiiCTBUA.

YMEHVEe MCMo/b30BaTb MOCTaB/leHHbIE BOMPOCbl B KayecTBe WHCTPYMeEHTa
MO3HaHWA, a TakkKe B KayecTBe OCHOBbl A7 (POPMUPOBaHUS TUMNOTE3bl MO
MPOBEPKE NPaBUIbHOCTU BbICKA3bIBaEMbIX CY)XXAEHWIA;

NMpuobpeTeHe OnbiTa MO MJAHUPOBAHWMIO, OpraHu3auum n MNpPOBeAEHNIO
YUEHNYECKMX IKCMEPUMEHTOB, YMeHWe Habngatb 3a XOAOM npoLecca,
CaMOCTOSATE/IbHO MPOrHO3MPOBATb €ro pesynbTar, opPMy/IMpoBaTh 06006LLEHNS W
BbIBOAbI MO pe3y/ibTaTam NPOBEeAEHHOr0 ONbITa, UCCeA0BaHNSA, COCTaBNATL OTHET
0 NpoAenaHHoi paboTe.

Pabora c undopmanueii:

YMeHVe BblOMpaTb, aHanM3npoBaTb W MHTEPNPETUPOBaTb WHQOPMaLMIO
pasNYHbIX BULOB U (HOPM NPeAcTaBNeHns, NonyYaeMyto U3 pasHbIX UCTOYHUKOB
(HayyHo-nonynspHas mTepaTypa  XMMUYECKOro  COAEepXKaHws, CrpaBOYHble
nocobus, pecypcbl VIHTepHeTa), KPUTUYECKM OLEHMBATb MPOTMBOPEUMBYHO W
HeA0CTOBEPHYH UH(OPMAaLMIO;



YMeHVe MPUMEHATb pas3/iyHble MeTOAbl M 3anpocbkl Mpu Moucke n oTbope
NH(OPMaLMN 1N COOTBETCTBYHOLUMX [AHHbIX, HEOOXOAMMbIX [/ BbIMO/IHEHUA
y4eOHbIX 1 NO3HaBaTe/IbHbIX 3a4ay OnpefenieHHOro T1na, NPUoGpeTeHKe OnbITa B
06/1aCTM  UCNOMb30BaHNA  MHHOPMAaLMOHHO-KOMMYHUKaTUBHBIX — TEXHOJOT U,
OBNafieHre KyNbTYpOor akTUBHOIO MUCMO/Ib30BaHWSA Pa3IMYHbIX MOMCKOBBIX CUCTEM,
CaMOCTOATE/IbHO BbIGUPAaTL ONTMMAa/IbHYHO (DOpMY MpeAcTaBieHnUs MHopMaLn 1
WNNIOCTPUPOBATL pPeLlaeMble  3afa4M  HEC/IOXKHbIMK  CXemamuy, 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
cpefabl.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

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

YMeHVUA  NpPeAcTaBnsiTb  MOJlyYeHHble  pe3y/bTaTbl  MO3HAaBaTe/lbHOM
[eATeNIbHOCTU B YCTHbIX W MUCbMEHHbIX TeKCTaxX; [JenaTb Mpe3eHTauuto
Pe3yNbTaToB BbIMO/IHEHUA XMMWUYECKOro 3KCnepumeHTa (N1abopaTopHOro onbITa,
NnabopaTopHOI paboTbl MO NUCCeA0BaHMIO CBONCTB BELLIECTB, YY4EOHOI0 NPOEKTA);

YMeHUA Yy4yeBHOro COTPYyAHWYECTBA CO CBEPCTHUKAMW B COBMECTHOM
Mo3HaBaTe/IbHOM W UCCNeAoBaTeNlbCKOM  AeATeNIbHOCTU  MPU  peLLeHnn
BO3HMKAKOLWMX MPo6nemM Ha OCHOBe y4yeTa O6OLMX WHTEPECOB WM COrfacoBaHUA
no3nunin (06¢yXKaeHnsi, 06MeH MHEHUSMMW, «MO3rOBbIE LUTYPMbI», KOOpAMHALMA
COBMECTHbIX  [EWACTBWA, ONpeaeneHne KPUTEPUEB MO OLEHKe KayecTBa
BbIMOJIHEHHOI paboTbl 1 Apyrue).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBHUS:

YMEHMe CamMOCTOATE/IbHO OMpefensaTh Lenu [AesTeNbHOCTW, MIaHupoBaTh,
OCYLLECTB/IATb, KOHTPONMPOBaTb M MPU HEOOXOAMMOCTU KOPPEKTMPOBATL CBOHO
[eaTeNbHOCTb, BblbMpaTh Hanbonee aheKTUBHbLIE CMOCOObLI PELLIEHUS YUYEOHbIX U
Mo3HaBaTe/lbHbIX 3afa4y, CaMOCTOSITe/lbHO COCTaBNATb WM KOPPEKTMPOBATb
MNPeA/SIOKEHHbIA  anropuT™M  JeNCTBMIA NPW  BbIMNOSHEHWM 3afaHWUil C  Y4YETOM
MOSlyYeHUS] HOBbIX 3HaHWI 06 M3yvaeMblX 00bEKTax — BELLeCTBaxX U peakuusx,
OLeHMBaTb COOTBETCTBME MOSlYYEHHOrO pe3y/bTarta 3asB/IeHHON Lenn, ymeHue
1CMOMb30BaTh Y aHA/IM3MPOBATb KOHTEKCTbI, MpeAnaraemble B YCI0BUK 3aaHNiA.

NPEAMETHBIE PE3YJIBTATHI

B coctaBe npegmeTHbIX pPe3ynbTaToOB MO OCBOEHMKO 00653aTefIbHOro
CoAepXXaHus, YCTaHOB/MIEHHOrO [aHHOW (efepanbHO paboyelt NpPorpaMMoNn,
BbIAENIAOT: OCBOEHHblE 00Y4YalOWMUMMNCA Hay4Hble 3HAHWSA, YMEHUS W Croco6bl



[eNcTBuiA, creuynduyeckme Ans  NpeaMeTHOM 06nacTn  «Xumusa»,  BUAbl
[EeATeNbHOCTM MO MOJIYYEeHW0  HOBOTO  3HAHWA, €ro  MHTepnpeTtauuu,
Mpeo6pazoBaHMIo Y NMPUMEHEHNUIO B Pa3/IMYHbIX YYeOHbIX 1 HOBbIX CUTYaLUsaX.

K KoHLy 06y4yeHus B 8 kiracce NpeaMeTHbIe pesy/bTaThbl Ha 6a30BOM YpPOBHe

[0/MKHbI OTPaXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLUXCSA YMEHWIA:

e PacKpblBaTb CMbIC/T OCHOBHbIX XMMMWYECKUX MOHATUIA: aTOM, MOJIEKYNa,
XVIMUYECKNIA 3/1EMEHT, MPOCTOe BeLLeCcTBO, C/I0OXHOEe BeLLeCTBO, CMeCb
(ooHOpPOLHAs M HeoAHOPOAHas), Ba/IeHTHOCTb, OTHOCUTE/IbHAs aTOMHas U
MOJIEKY/IAPHAas Macca, KO/MYEeCcTBO BeLLecTBa, MOJb, MOSApPHas macca,
maccoBast 4019 XMMUYECKOro 3/1eMeHTa B COeAUHEHUN, MONSIPHbIA 06bEM,
OKCWA, KWCNOTa, OCHOBAaHWE, COMb, 3/1EKTPOOTPULLATENIbHOCTL, CTEmMeHb
OKWCNEeHNs, XMMUYecKas peakums, Knaccuukaums peakuuii: peakumm
COEAMHEHUNS, peakuMn pPas/oXeHus, peakuuy 3aMeLLeHns, peakuun
06MeHa, 9K30- 1 3HA0TEPMUYECKME peakLnn, TENM0BOW adeKT peakuuu,
AP0 aTtoMa, 3MeKTPOHHbLIN C/IoM aTtoMa, aTtoMHas opbuTanb, paguyc
aToma, XMMUYecKas CBA3b, NOJSPHAA U HenosspHas KOBasleHTHas CBS3b,
MOHHAasA CBA3b, MOH, KaTWOH, aHWOH, PacTBOP, MaccoBas [0/A BellecTsa
(MpoLEeHTHasA KOHLEHTpauus) B pacTBOpE;

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

e UCMOMb30BaTb XMMUYECKYHD CUMBOMNKY A/19 COCTaBNeHUs (hopmyr
BELLLECTB U YPaBHEHUIA XUMUYECKNX PeaKLNiA;

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

e packpbiBaTb CcMbicn [lepuognyeckoro 3akoHa [. W. MeHgeneesa:
AEMOHCTPUPOBaTb MOHWMaHME MepUoANYECKOn 3aBUCMMOCTM CBOWCTB
XUMUYECKNX 3/IEMEHTOB OT UX MOJIOXKEHNS B [Mepnoamyeckont CUCTeMe,
3aKOHOB COXPaHeHWs MacCbl BELLEeCTB, MOCTOAHCTBA COCTaBa, aTOMHO--
MOJIEKY/IAPHOTO YYeHus, 3aKoHa ABOraspo;

e ONUCbIBaTb W XapakTepu3oBaTb Tab/in4yHyto Gopmy [lepuognyeckoi
CUCTEMbl  XMMWYECKUX 3/IEMEHTOB: pas3nnyaTtb MOHATUS  «T/1aBHas
noarpynna (A-rpynna)» n «noboyHaa nogrpynna (b-rpynna)», manbie u
Oo/bLLUMe Mepuofbl, COOTHOCUTbL 0603HAYEHUs, KOTOpble WMEKTCH B
Tabnmue «llepuofmyeckass cuctemMa XuUMUYeCKUX 3nemeHtoB . W.
MeHzeneeBa» C YMCMOBbIMM  XapaKTEPUCTUKaMW CTPOEHUS aTOMOB



XUMUYECKNX 3/1eMeHTOB (COCTaB 1 3apsag f4pa, obLiee YMCIO0 3/1EKTPOHOB
N pacrpefeneHme nx no 3/1eKTPOHHbIM C/0AM);

KnaccuguumpoBatb XMMUYECKNe 3M1eMeHTbI, HEOPraHNYecKne BeLLECTBa,
XMMUYecKne peakuum (Mo YMCNy U COCTaBy Y4acTBYHOLMX B peakuuu
BELLIeCTB, MO TEN/0BOMY 3NEKTY);

XapaKTepn3oBaTb (ONUCbIBaTb) 06LLME XMMUYECKUe CBOWCTBA 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;

BbIYMCNIATb  OTHOCUTE/IbHYIO  MOJIEKY/IAPHYKO U MOMSPHYK0  Macchbl
BELeCTB, MacCOBYK [O/Il0  XUMWUYECKOro 3fieMeHTa Mo qopmyrne
COefIMHEeHMs,, MacCoBYHO [JONH0 BelLeCTBa B pacTBOpe, MPOBOAUTL pacyeThbl
M0 YPaBHEHNIO XMMUYECKOIN peakuuu;

MPUMEHSATb OCHOBHbIE Orepaumn MbICIUTENIBHON AeATeNIbHOCTM — aHaIn3
M CUHTEe3, CpaBHeHMe, 0600LleHMe, cucTemMaTM3aumto, Knaccugukaumio,
BbISIB/IEHNE MPUYNHHO--CNIEACTBEHHbIX CBA3E — A1 U3Y4YeHUs CBOWCTB
BELECTB WM  XMMMWYECKMX peakuuid, eCTeCTBEHHO-Hay4Hble MeToApbl
MO3HaHWA — Hab/MOAeHNEe, W3MEPeHMe, MOAENMPOBaHNe, 3KCMEePUMEHT
(peasibHbIin 1 MbIC/IEHHBIN);

CnefloBaTb  MpaBwiam  MOMb30BaHUS  XUMWUYECKON  nocyfod U
nabopatopHbiM 060pyAOBaHMEM, a TaKXe npasuiam obpalleHns ¢
BewecTBaMm B COOTBETCTBUM C  WHCTPYKUMSMU MO BbINOSIHEHNIO
NabopaTopHbIX XMMUYECKUX OMbITOB MO MOMYYEHUIO U  COBMpPaHUIO
razoobpasHbIX BewecTB (BoAOpoAa M KuUciopoga), MNpUroToBIEHUIO
pacTBOPOB C ONPeAeNeHHON MaccoBO [0Mei PaCTBOPEHHOIO BELLECTBA,
MNNaHMpoBaTb UM MPOBOAUTL  XUMWYECKME  3KCNEPUMEHTbI MO
pacno3HaBaHUIO PacTBOPOB LUEIOYEN U KACNOT C MOMOLLbIO UHAMKATOPOB
(nakmyc, heHoNQTaNIENH, METUNOPAHX U APYTMe).

K KOHLly 06y4eHUs B 9 kiacce NpeaMeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE
[0/MKHbI 0TPaXKaTb CHOPMUPOBAHHOCTb Y 00YUAtOLLMXCS YMEHWIA:

PacKpbiBaTb CMbIC/T OCHOBHbIX XWMMWYECKUX MOHATWIA:  XUMUYECKUI
3NIEMEHT, aToM, MOJieKyna, WMOH, KaTWOH, aHWOH, MPOCTOe BELLECTBO,
C/IOXXHOE BELLECTBO, BANIEHTHOCTb, 3/IEKTPOOTPULIATENIBHOCTb, CTEMEHb
OKWUCNEHUS, XMMMYECKas peakUmsl, XMMUYECKas CBSi3b, TEM/I0BO addheKT
peakuun,  MOfb,  MOMSIPHbIA  00BEM,  PacTBOP,  3NEKTPONUTHI,
He3NeKTPONNTLI, 3MEKTPOIMTUYECKAs AMccoumauLmns, peakuunm MOHHOro
obMeHa, KaTanM3aTop, XMMW4YeCKOe paBHOBeCWe, 0b6paTUMble WU



HeobOpaTVMble peakuun, OKUCIUTENIbHO-BOCCTAHOBUTE/IbHbIE PeakLuu,
OKUCNUTENb,  BOCCTaHOBWUTENb,  OKWCMEHWE WU BOCCTAHOBJ/IEHWE,
afinoTponusa, amoTepHOCTb, XMMUYecKas CBA3b (KOBasIeHTHasA, MOHHaS,
MeTa/iNInyecKast), KpUCTa/IIMyecKas peLueTKa, Kopposns  MeTaslos,
CMNaBbl, CKOPOCTb XWUMWYECKON peakuuu, npeaensHo AonycTumas
KOHUeHTpauma MNAK BeLLecTBa;

WNNOCTPUPOBATb  B3aMMOCBS3b  OCHOBHbIX XUMWYECKMX TMOHATUIA 1
MPUMEHATL 3TW NMOHATUSA NPU ONUCAHNMW BELLECTB U X NPeBPaLLEHWA;
MCMOMb30BaTb XMMWYECKYHD CUMBO/IMKY [/1  COCTaB/ieHUss  (hopMyn
BELLLECTB U YPaBHEHUIA XUMUYECKNX PeaKLniA;

OnpefensTb B/IEHTHOCTb U CTENEHb OKMUC/IEHNS XUMUYECKUX 3/1EMEHTOB B
COEAMHEHUAX Pa3/IMYHOro CocTaBa, MPUHAANEXHOCTb BELECTB K
onpeaeneHHoOMY Kfaccy COeAMHEHWA Mo opmynam, BUL XUMUYECKOM
CBA3M (KOB&/IeHTHas, WOHHas, MeTa/lInyeckas) B HeOpraHuWyecKmx
COeAMHEHUAX, 3apsAA MOHA MO XMMUYECKON (hopMyne, XapakTep cpefibl B
BOAHbIX pacTBopax HeopraHWYecKUX COeAUHEHWI, TUM KPUCTa/IMYECKON
PELLUETKM KOHKPETHOIO BELLIECTBa;

pacKkpbiBaTb cMbicn [lepuognyeckoro 3akoHa [. W. MeHpeneesa wu
AEMOHCTPUPOBaTL €ro MOHUMaHWe: OnucbiBaTb U XapaKTepu3oBaTb
TabnnyHyto opmy IleproanyecKoil CUCTEMbI XUMUYECKMX 3/IEMEHTOB:
pasninyatb MNOHATUA «rfaBHasa nogrpynna (A-rpynna)» n «noboyHas
noarpynna (b-rpynna)», Manble W 60MblUMe MNEePUoabl, COOTHOCUTb
0603HaYeHNs, KOTOpble WMEKTCS B Mepuoamyveckon Tabnuue, cC
YMC/IOBbIMM  XapaKTepUCTUKaMW  CTPOEHUS  aTOMOB  XMMWYECKMX
aNeMeHTOB (cocTaB W 3apsag s4pa, obulee 4YMCNO  3MEKTPOHOB U
pacrnpegeneHne WX MO 3NEKTPOHHbIM CNOAM), OOBACHATL 06LLMe
3aKOHOMEPHOCTW B M3MEHEHWUN CBOWCTB 3/1EMEHTOB M WX COEAMHEHWIA B
npegenax MasbiX NeproLoB W NaBHbIX MOAMPYMM C YYETOM CTPOEHUSA UX
aTOMOB;

KnaccuguumpoBatb XMMUYECKNE 3M1EMEHTbI, HEOPraHNYeCcKMe BELLECTBA,
XMMUYECKMe peakumm (Mo YMCy U COCTaBy Y4YaCTBYHOLLMX B peakumm
BELLLECTB, NO TEMA0BOMY 3(PMEKTY, N0 U3MEHEHUIO CTEMEHEN OKUCNEHUS
XUMUYECKNX 3/1EMEHTOB);

XapaKTepu3oBaTb (OnucbiBaTb) 06LWMe K Creynipuyeckme XMMUYECKMe
CBOMCTBA MPOCTbIX W CNOXHbIX BeLEeCTB, MNOATBePXAas onmcaHue
NpyMepaMn  MOJIEKYNAPHBIX WM NOHHBIX YPaBHEHWUIA COOTBETCTBYHOLLMX
XUMUYECKNX peakLni;

COCTaBMATb  YPaBHEHUS  3MIEKTPONIMTUYECKON  AuccoumaumMm — KUchorT,
LLLe/I0Yel 1 CoNeit, MoJSHbIE U COKPaLLEeHHbIe YpaBHEHUS peakUmii MOHHOTO



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

BbIYNCNATL  OTHOCUTENIbHYIO  MOJEKY/IAPHYIO U MOMAPHYKD  Macchbl
BELLEeCTB, MacCOBYK [O/Il0  XUMWUYECKOro 3femeHTa no qopmyne
COefIMHEeHWs, MacCoBYHO [JONIO BelLeCTBa B pacTBOpPe, MPOBOAUTL PacyeThl
MO YPaBHEHNIO XMMUYECKOWN peakuuu;

cobnogatb  npasBuna  MoSIb30BaHWA  XMUMWUYECKOW  Mocygod U
nabopatopHbiM 060pyAOBaHMEM, a TakXe npaBuia obpalleHus C
BewlecTBaMm B COOTBETCTBUM C  WHCTPYKUMSMMU MO  BbINOSIHEHNIO
NabopaTopHbIX XMMUYECKUX OMbITOB MO MOMYYEHUO W COBMpaHUIo
ra3oobpasHbIX BeLecTB (aMMUaka 1 yrieKncioro rasa);

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

MPYMEHATb OCHOBHbIE OMepaLun MbICIMTENIbHOW AeATeNIbHOCTU — aHan3
W CWHTE3, CpaBHeHWe, 0606LeHe, CUCTEMATU3aUMIO, BbISB/EHME
MPUYNHHO-CNEACTBEHHbIX CBA3E — A/19 U3YYeHUsi CBOWCTB BELLECTB U
XUMUYECKNX peakuMil, eCTeCTBEeHHO-Hay4yHble MeTOAbl MNO3HaHMSA —
HabnogeHne, U3MepeHVe, MOAEMPOBaHNe, 3KCNEPUMEHT (peasbHblil U
MbIC/IEHHBIA).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
n/n TEM MPOrpaMMbl Bcero KOHTpOHLHbIe HpaKTquCKHe 06pa30BaTeJILHbIe PeCypChl
padoThI padoTshI
Pa311e.11 1. HepBOHa‘laHLHLIe XMUMHUYCCKHE TIOHATUA
XnMuns — BaXKHas 061acTb
11 €CTECTBO3HaHNSA U 5 0 2 Bubnnoteka LLOK
NPaKTUYECKOW AeATeNIbHOCTM https://m.edsoo.ru/7f41837c
yesnoBeKa
12 Belyectsa n XxuMmumyeckme 14 1 1 Bubnnoteka LLOK
peakuuu https://m.edsoo.ru/7f41837c
WToro no pasgeny 19
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bo3ayx. Kucnopog. MNoHatre Bubnnoteka LLOK
2.1 4 0 1
06 okcupaax https://m.edso00.ru/7f41837c
99 Bogopog.lNoHsaTre 0 Kucnotax 3 0 1 Bubnnoteka LLOK
n conax https://m.edso0.ru/7f41837c
23 Bopga. PacTBopbl. [NoHATHE 06 7 1 1 Bubnnoteka LLOK
OCHOBaHMAX https://m.edso0.ru/7f41837c
24 OCHOBHbIe Kacchbl 13 1 1 Bubnnoteka LLOK
HEOPraHN4YeCcKNx CoeaNHEHNI https://m.eds00.ru/7f41837c
WToro no pasgeny 32

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE 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 6 Bubnmoteka LLOK
XUMUYecKkux anemeHToB . U. https://m.edsoo.ru/7f41837c
MeHgene-esa. CTpoeHne aToma
XUMNYecKas CBA3b.

3.2 OkucnuTensHo- 9 bubnuoreka LIOK

https://m.edso0.ru/7f41837c
BOCCTaHOBUTE/IbHbIE peakLmm
Bubnmnoteka LLOK
vitoro no paspeny 15 https://m.edso0.ru/7f41837c
Pe3epBHOE Bpems 2 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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM HM@PPOoBLIE
Ne n/m P Konrpoabnbsie IIpakruueckue (wcpp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 MMoBTOpPeHWE 1 Yriy6/eHne 3HaHWi 5 1 0 Bubnnoteka LLOK
' OCHOBHbIX pa3fenioB Kypca 8 Knacca https://m.eds00.ru/7f41a636
OCHOBHbIe 32aKOHOMEPHOCTN XUMUYECKNX Bubnnoteka LLOK
1.2 o 4 0 0
peakunm https://m.edsoo.ru/7f41a636
13 DNeKTPoNNTUYeCKas guccoumnauns. 3 1 1 Bubnmnoteka LLOK
' XVMUNYECKMNe peakuumn B pacTBopax https://m.edsoo.ru/7f41a636
WToro no pasgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 O6Lan xapakTepucTnKa XMMNYECKNX 4 0 1 Bubnnoteka LLOK
' anemeHToB VIIA-rpynnbl. ["anoreHsl https://m.edso0.ru/7f41a636
OO6LLasn XxapakTepucTmKa XMMMYECKNX
2.2 anemeHToB VIA-rpynnsl. Cepa 1 eé 6 0 0 bubnworeia LIOK
' pynriel. --ep https://m.eds00.ru/7f41a636
COefIMHeHUs
OO6LLas XxapakTepucTmKa XMMMYECKNX
2.3 anemeHToB VA-rpynnbl. A30T, hoctop 1 nx 7 0 1 bubnmoteka LIOK
' ' ’ https://m.eds00.ru/7f41a636
COeANHEHMS
O6uan xapakTepucTnKa XMMUYECKNX
24 3neu|\jeHT0:IVAE)r Nnbl. YrNnepos u 8 1 2 bubnmoreka LIOK
' o pynmb! POA https://m.edso0.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

Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

o bubnmnoteka LLOK
3.1 Obuyvie ceoitcTBa 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
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BellecTBa 1 MaTepuasibl B XXNU3HW YeNoBeEKaA 3 bubnuoteka LIOK
' t P https://m.edsoo.ru/7f41a636
WToro no pasgeny 3
Pe3epBHOe Bpems 3 bubmuoreka 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 IINTAHUPOBAHHUE

8 KUIIACC
KouunyecTBO yacoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 MpefMeT XUMUK. Pob XMMUN B YXKU3HU 1 0 0 Bubnuoteka LIOK
yesioBeKa. https://m.edsoo.ru/ff0d210c
bubnunoteka LLOK
2 lMoHATWe 0 MeToAaxX MO3HaHMA B XUMUN 1 0 0 httos://m.edsoo.ru/ffod227e
MpakTnyeckas padota Ne 1 «MpaBmna paboTbl
3 B labopaTopun 1 NPMembl 06paLLeHNs C 1 0 1 bubnmotexa LIOK
https://m.edsoo.ru/ff0d23dc
nabopaTopHbIM 060pYyA0BaHEM
bubnunoteka LLOK
4 ArperaTHble COCTOSAHWNA BeLLEeCTBa 1 0 0 httos://m.edsoo.ru/fod26ca
5 MpakTnyeckas pabota Ne 2 «HabntogeHve 3a 1 0 1 bubnunoteka LIOK
ropsiLLiei cBeyoi» https://m.edsoo.ru/ff0d28c8
5 dun3nYeckne ABNEHNA - OCHOBA pa3feNieHmns 1 0 0 bubnunoteka LIOK
CMeceii B XMMUW. https://m.edsoo.ru/ff0d2be8
" " bubnunoteka LIOK
7 MpakTnyeckas pabota Ne3 "AHann3 nouyssbl 1 0 1 https://m.edsoo.ru/Ffod2a6e
bnbnuoteka LLOK
8 ATOMHO-MOJIEKYNAPHOE YUYeHMe. 1 0 0 https://m.edsoo.ru/fod2a6e
bnbnuoteka LIOK
9 3HaKN XMMUYECKNX 3N1IEMEHTOA. 1 0 0 https://m.edsoo.ru/Ff0d2d50
10 Mepuoanyeckas Tabnuua .M. MeHgeneesa 1 0 0 Bubnmoteka LIOK

https://m.edsoo.ru/ff0d2eae



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/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

Bubnuoteka LIOK

1 Xumneckie (popmyn! https://m.edsoo.ru/ff0d323c
bubnunoteka LIOK

12 BaneHTHOCT®. https://m.edsoo.ru/ff0d350c
bubnunoteka LIOK

13 XNMHECKME PeakLm. https://m.edsoo.ru/ff0d5230
bubnunoteka LIOK

14 XNMUHECKME YPABHEHNS. https://m.edsoo.ru/ff0d37fa
15 Peakunn coeiMHEHNA N Pa3fIOXKeHNs bubnmorexa LIOK

4 A P ' https://m.edsoo.ru/ff0d3al6
bubnunoreka LIOK

16 Peakuui 3amelenis u oomena. https:/m.edsoo.ru/ff0d3b88
N bnbnuoteka LLOK

17 O606LLeHMe 1 cucTeMaTn3aLUus 3HaHUM. https://m.edsoo.ru/ff0d5708
18 KoHTponbHas pabota Nel no teme Bubnmoteka LLOK

"lMepBOHaYa/IbHbIE XMMUYECKIME MOHATUA". https://m.edsoo.ru/ff0d3f34
19 KoppeKumsi 3HaHWiA No Teme bubnmorexa LIOK

PReKL ' https://m.edsoo.ru/ff0d40c4
bubnunoteka LIOK

20 BosAyx v ero coctas. https://m.edsoo.ru/ff0d4290
bubnunoteka LIOK

21 Kincropog, https://m.edsoo.ru/ff0d448e
99 MpakTnyeckas pabota Ned "TlonyyeHwe, bubnunoteka LIOK

cobupaHune 1 pacno3HaBaHue Kucnopoga™. https://m.edsoo.ru/ff0d4614
bnbnuoteka LIOK

23 Okenap!. https://m.edsoo.ru/ff0d497a
bnbnnoteka LLIOK

24 BoAopoa, https://m.edsoo.ru/ff0d4790
25 MpakTnyeckas padbota No5 "TonyyeHwe, bubnunoteka LIOK



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

cobupaHmne 1 pacrosHasaHve BOLOPOAa".

https://m.edsoo.ru/ff0d4c4a

bubnunoteka LIOK

26 Kucnote!. https://m.edsoo.ru/ff0d4ae2
Bubnunoteka LLOK
21 Conu. https://m.edsoo.ru/ffod4ddo
Bubnunoteka LLOK
28 Konuectso sellectsa. https://m.edso0.ru/ff0d4ddo
Bubnunoteka LLOK
29 Peluerve 3apa. https://m.edsoo.ru/ff0d50d2
o bubnunoteka LLOK
30 MonsipHbiii 06bem rasos. https://m.edsoo.ru/ff0d4dd0
31 PacueTbl N0 XMMUYECKMUM YPaBHEHUAM bubnuoreka LIOK
yp ' https://m.edsoo.ru/ff0d4f42
bubnunoteka LLOK
32 Boga. OcHosaHmA. https://m.edsoo.ru/ff0d542e
33 PacTtBopbl. MaccoBas 4014 pacCTBOPEHHOro Bubnuoteka LIOK
BeLLeCTBa. https://m.edsoo.ru/ff0d55a0
34 BbluncneHns maccoBoi 4om 1 Macchbl bubnunoteka LIOK
pacTBOPEHHOr O BeLLlecTBa. https://m.edsoo0.ru/ff0d5708
MpakTnyeckas pabota Ne6 "TpuroToeneHue
35 pacTBopa C 3aflaHHOI MacCoBOW [0Nel bubnmoreka LIOK
Y https://m.edsoo.ru/ff0d587a
pacTBOPEeHHOrO BeLlecTBa'.
. bnbnuoteka LLOK
36 0606LLEHME U cnCcTEMATU3ALMSA 3HAHWIA. httos://m.edsoo.ru/f0d50e2
KoHTponbHas pabota Ne2 ro teme
37 "BaXkHeliLLMe NpeLCcTaBUTeNn bubnmoreka LIOK
N https://m.edsoo.ru/ff0d5b40
HeopraHM4yecKmnx BeLLecTs".
38 Koppekuus 3HaHWiA N0 TeMe. bubnunoteka LLOK



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
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

Okcuabl: cocTas, Knaccugmkaums,

https://m.edsoo.ru/ff0d5eba

Bbubnunoteka LLOK

39 HOMEHKNaTypa. https://m.edsoo.ru/ff0d6342
40 XMMmnYecKmne CBOMNCTBA OKCUAOB. bubnuoreka LIOK
https://m.edsoo.ru/ff0d664e
41 OcHoBaHuA: cocTas, Knaccugukaums, Bubnuoteka LIOK
HOMeHKnaTypa. https://m.edsoo.ru/ff0d664e
42 XMMMYeCcKne CBOMCTBA OCHOBaHWIA. bubmmoreka LIOK
https://m.edsoo.ru/ff0d67ca
43 KucnoTbl:coctas, Knaccugukaums, Bubnuoteka LIOK
HOMEHKNaTypa. https://m.edsoo.ru/ff0d67ca
44 XMMMYecKme CBOMCTBA KUC/OT. bubnuoreka LIOK
https://m.edsoo.ru/ff0dfee2
45 Conu: cocTaB, Knaccumkaums, Bubnuoteka LIOK
HOMEHKNaTypa. https://m.edsoo.ru/ffOdfee2
46 XMMMnYecKune CBOMCTBA COJENA. bubnuoreka LIOK
https://m.edsoo0.ru/00ad9474
MpakTnyeckas pabota Ne 7. PelueHne
47 3KCMneprMeHTa/IbHbIX 33434 Mo Teme Bubnuoteka LIOK
«OCHOBHbIe KacCbl HEOPraHMYecKnx https://m.edsoo.ru/00ad9b7c
COEANHEHNI»
48 "eHeTnYecKada CBA3b Mexay Knaccamu bubnunoteka LIOK
HeopraHM4YecKnX coeanHEHWI https://m.edsoo.ru/00ad9a50
o Bbubnmoteka LIOK
49 0606LeHMEe 1 cucTemMaTmr3aLmns 3HaHN httos://m.e dsolo_.l'ru 100ad9ch?
50 KoHTposnbHas pabota Ne3 no teme "OUCHOBHbIe bubnunoteka LIOK
Knaccbl HEOPraHMYeCcKNX coegnHeHnn" https://m.edsoo.ru/00ad9ela
51 KoppeKuus 3HaHWIA Mo TeMe. Bbubnmoteka LIOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

ECTecTBEHHbIE CEMENCTBA XMMNYECKUX

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

Bbubnunoteka LLOK

52
3N1eMeHTOB. AM(OTEPHOCTb. https://m.edsoo.ru/00ada52c
OTkpbITHE MNeprogmnyeckoro 3akoHa [.U. Bubnuoteka LLOK
53
MeHpeneesbIM. https://m.edsoo.ru/00ada52c
54 CT1poeHune aTomoB. CocTaB aTOMHbIX A4ep. Bubnuoteka LIOK
M3oTonbl https://m.edsoo.ru/00ada342
CTpoeHUe 31eKTPOHHbIX 060/104EK aTOMOB
55 anemMeHTOoB lNMepuognyeckoi cuctemol 4. A bubnmoteka LIOK
PvoA T https://m.edsoo.ru/00ada6bc
MeHpeneesa
XapakTepucTnKa XMMUYECKOro 3/1eMeHTa Mo
. bnbnuoteka LLOK
56 €ro nonoxXxeHuto B Neprognyeckon cucteme
https://m.edsoo.ru/00ada824
O. . MeHgeneesa
3HayeHue Nepuoamyeckoro 3akoHa ans
57 a3BUTUA HAYKU U NpakTuKn. . U bubnmotexa LIOK
P y . P N T https://m.edsoo.ru/00ada96e
MeHeneeB — y4yeHblin, Negaror U rpaxaaHuH
58 ANeKTPoOoTpPULATENNLHOCTL aTOMOB bubnunoteka LIOK
XUMNYECKUX 3NEMEHTOB https://m.edsoo.ru/00adaab8
bnbnuoteka LLOK
59 VIoHHaa XxMMnyeckas CcBA3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nongpHaa XMMmnyeckas cBssb bubnmoteka LIOK
P https://m.edsoo.ru/00adaab8
61 KoBasnieHTHas HenonapHas XumMmnyeckas cBasb bubnmoteka LIOK
P https://m.edsoo.ru/00adaab9
bubnunoteka LLOK
2 TerneHb OKUCNIEHUA
6 Crenexs okncne https://m.edsoo.ru/00adae?8
bubnunoteka LLOK
63 OKMCNNTENBbHO-BOCCTAHOBUTE/IbHbIE PeaKLmm

https://m.edsoo.ru/00adb076
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. Bubnunoteka LLOK
64 O606LeHMe 1 cucTemMaTU3auma 3HaHWRA. 1 https://m.edsoo.ru/00adb076

65 KoHTponbHas pabota Ne4 ro Teme «CTpoeHme 1 Bubnuoteka LIOK
atoma. XmMmnyeckas CBsA3b» https://m.edso0.ru/00adb486

. Bbubnunoteka LLOK
66 Koppekus sHakwi no Teme. . https://m.edsoo.ru/00adb33c

67 Pe3epBHbIil ypoK. O606LeHre 1 1 Bubnnoteka LIOK
cucTemaTmaums 3HaHWiA https://m.edso0.ru/00ad9ch?2

68 Pe3epBHbIil ypoK. O606LeHMe 1 1 Bubnuoteka LIOK
cucTeMaTm3aLms 3HaHWiA https://m.edsoo.ru/ff0d61c6

OBLWEE KOJIMYECTBO YACOB MO NMrPOIrPAMME 68



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Mepuoamnyeckuii 3akoH. Mepurogmyeckas
1 cucTemMa Xmmunyeckux anemeHTtos . U 1 0 0 bubnmoteka LIOK
o https://m.edso0.ru/00adb59e
MeHpaeneesa
o Bubnmnoteka LLOK
2 Knaccugmkauma XMMNUYECKNX peakLni 1 0 0
(prkay, pearti https://m.edso0.ru/00adb6b6

3 Knaccugumkayms n HomeHknatypa 1 0 0 Bubnmnoteka LIOK
HeopraHnyecKnx BeLLEeCTB https://m.edsoo.ru/00adb7e2

4 Buabl XMMNYECKOI CBSA3M U TUMbI 1 0 0 Bubnnoteka LIOK
KPUCTIMYECKMX PELLETOK https://m.edsoo.ru/00adbac6
KoHTponbHas pabota Nel rno Teme

5 «[oBTOpeHWE 1 yriybeHne 3HaHWI 1 1 0
OCHOBHbIX pa3fesnioB Kypca 8 knacca»

6 Knaccuumkaumsa XMMHUYecKnx peakuuii no 1 0 0 Bubnnoteka LLOK
pasIMYHbIM NPU3HaKam https://m.edsoo.ru/00adbcb0
IMOHATME O CKOPOCTU XMMUYECKOI peakLmn.

7 [MOHATME O TOMOrEHHbIX N FeTEPOreHHbIX 1 0 0 bubmmoreka LIOK

P https://m.edsoo.ru/00adbe9a
peakumax
IMOHATME O XMMMYECKOM PaBHOBECUM.

3 dakTopbl, BANAKOLLME HA CKOPOCTb 1 0 0 Bubnnoteka LLOK
XVMWUYECKOW peakLuy 1 NonoXeHne https://m.edsoo.ru/00adc28c
XMUMMUYECKOro paBHOBeCuUs

9 OKucNnTeNbHO-BOCCTAHOBUTE IbHbIE 1 0 0 bubnnoteka LLOK
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peaKLmy

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

Teopus 3NeKTPONMTUYECKO AnccoumaL i, Bubnnoteka LLOK

10
CunbHble 1 cnabble 3N1eKTPOIUTbI https://m.edsoo.ru/00adcd68

11 VOHHble ypaBHeHUSA peakLuuii bubmmoreka LIOK

yp peardi https://m.edsoo.ru/00add448
XVMUYecKne CBOMCTBA KUCOT Y OCHOBaHWIA
12 B CBETE NpeAcTaBneHni 06 bubnmoteka LIOK
. https://m.edsoo.ru/00add5d8
3N1EKTPONNTUYECKON Anccoumaumm
XMMUnYecKune CBOMCTBA COJEN B CBETE
13 npeAcTaBeHN 06 3NEKTPONNTUHECKOMN bubnmoteka LIOK
https://m.edsoo.ru/00add8b2
Auccoumaumm
14 MMoHATWE O rNapPONN3e Conen bubmmoreka LIOK
Ap https://m.edsoo.ru/00add9d4
N Bubnmoteka LLOK

15 0606LeHMEe 1 cucTemaTm3aumns 3HaHNI https://m.edsoo.ru/00addd12

16 MpakTnyeckas pabota Ne 1. «PeLleHne Bubnnoteka LLOK
3KCNEPUMEHTAIbHbIX 3a4au» https://m.edsoo.ru/00addbfa
KoHTponbHas pabota Ne2 no teme

17 «ONEKTPOIMTMYECKAs AuccoLmanna bubnmotexa LIOK

' https://m.edsoo.ru/00addec0
XVMUYECKNE peakLunn B pacTBopax»

18 O6Lan xapaKTepucTnKa rasloreHos. Bubnnoteka LLOK
XVMUYecKmne CBOCTBA Ha NpuMepe xXJiopa https://m.edsoo.ru/00addfe2
Xnoposogopos,. ConaHasa KACNoTa,

19 XMMSquEMSCgoMCTBa nonyyeHue bubnuoreka LIOK

' y ' https://m.edso0.ru/00ade104
npuMeHeHve
MpakTnyeckas pabota No 2 no Teme
o \ bubnnoteka LLOK
20 «[Mony4yeHne CONAHON KUCNOTbI, N3y4YeHWe ee

CBOWCTB»

https://m.edsoo.ru/00ade348
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BbluncneHua no YPaBHEHNAM XUMNYECKUX

21 eaKLiA, eCiM OfUH U3 peareHToB faH B bubnworeia LIOK
PeaKLAM, A P A https://m.edsoo.ru/00ade488
N30bITKE
29 O6Lan xapakTepucTnka anemeHToB VIA- Bubnnoteka LLOK
rpynnbl https://m.edsoo.ru/00ade64a
ANNOTPONHbLIE MOANDUKALMM Cepbl.
23 Haxo f eHue ce bﬁlll M(t:eé C(I)Jle VIHeIF:VIf/'I B bubmmoreka LIOK
A P Lﬂ' https://m.edsoo.ru/00ade64a
npupofe. XMMn4yecKume cBoMCTBa cepbl
CepoBopopof, CTPoeHUe, hrsnYeckre u Bubnmnoteka LLOK
24 o
XUMMYecKme CBOMCTBa https://m.edsoo.ru/00ade802
o5 Okcunabl cepbl. CepHas K1CNoTa, (prsnyeckue Bubnmnoteka LLOK
N XMMUYECKNE CBOCTBA, MPUMEHEHME https://m.edsoo.ru/00adea28
XUMUYECKUe peakLnu, nexatine B 0CHOBe
26 MPOMBILL/IEHHOTO Cnocoba nony4eHns Bubnnoteka LLOK
CEPHOM KMCNOTbl. XUMUYECKOe 3arpsasHeHue https://m.edsoo.ru/00adec8a
OKpY>XKatoLLel cpefjbl COeAMHEHNSMI Cepbl
97 BbluncneHne MaccoBoi 1011 BbIX0Aa Bubnnoteka LLOK
NPoAyKTa peakLmnn https://m.edsoo.ru/00adec8a
O6Lan xapakTepucTunka anemeHToB VA-
28 r u:ﬂbl AZOT pacn OCTpaHeHwWe B npupoae bubmmoreka LIOK
Pynmel. » pacnpoctp . PYIROAE, https://m.eds00.ru/00adeea6
(hn3nYeCKme N XMMMUYECKNe CBOMCTBA
29 AMMUaK, ero pusnyeckme n XuMmyeckKmne Bubnnoteka LLOK
CBOWCTBa, NONyYeHVe 1 NPUMEHEHNE https://m.edsoo.ru/00adf004
MpakTu4yeckas pabota Ne 3 no Teme
30 «[TonyyeHne aMMmaka, n3yyeHue ero bubnuoreka LIOK
. y M3y https://m.eds00.ru/00adf180
CBOWCTB»
31 A30THas K1CNOTa, eé (hnsnyeckme n bubnnoteka LLOK

XMUMUYECKME CBOICTBA

https://m.edso0.ru/00adf306
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Mcnonb3oBaHvie HATPATOB 11 COMEV aMMOHNS
B KQUeCTBe MUHEPaNbHbIX YI06PeHNIA.

Bubnnoteka LLOK

32 o
XMMUYECKOE 3arpsA3HeHne oKpy»XaroLemn https://m.edso0.ru/00adf518
cpefbl coeiMHEHMAMM a30Ta
®ocdop. Okeuna hocdopa (V) n docgopHas
33 chnquz cpmsmfecfkmg) mpxm(lwv?qegl)meq) i bubnworeia LIOK
. https://m.edsoo.ru/00adf68a
CBOWCTBa, NONyYEHME
Vicnonb3oBaHMe (pocaToB B KayecTse
34 MUHEpPa/IbHbIX q;6 dganZ 3arpasHeHuve bubmuoreka LIOK
P blX ya P - Sarp https://m.edso0.ru/00adfc20
NpUPOSHOIA cpeabl hochaTamm
35 Yrnepog, pacnpocTpaHeHne B NpUpose, Bubnnoteka LLOK
(hM3MYecKre N XMMNYECKNe CBOCTBA https://m.edsoo.ru/00adfd9c
Okcugpl yrnepoja, nx gusnyeckme u
36 XVMUYECKUNEe CBOMNCTBA. DKOMOrMYeCKme Bubnmnoteka LLOK
npo6emMbl, CBSi3aHHbIE C OKCUAOM Yrnepoaa https://m.edsoo.ru/00adfebe
(V)
‘ Bubnnoteka LLOK
37 YronbHasa K1cnota u ee conu
https://m.edso0.ru/00ae006¢
MpakTnyeckas pabota Ne 4 no Teme
38 "lMony4yeHwne yrnekucnoro rasa bubmmoreka LIOK
y y ' " https://m.edso0.ru/00ae027e
KayecTBeHHas peakLms Ha KapboHaT-1oH
39 MepBOHaYa/IbHble MOHATMA 06 OPraHNYecKnX Bubnnoteka LLOK
BELLECTBaxX Kak 0 CoelMHeHUAX yrnepoaa https://m.edsoo.ru/00ae054e
o Bubnmnoteka LLOK
40 KpemHUW 1 ero coeiHeHNs
P A https://m.edsoo.ru/00ae080a
MpakTnyeckas pabota Ne 5. PelueHne
P P Bubnunoteka LLOK
41 JKCMNepMMeHTa/IbHbIX 334a4 Mo Teme

«BakHenLLne HeMeTanIbl U UX coeuHEeHnA»

https://m.edsoo.ru/00ae0bf2
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KoHTponbHas pabota Ne3 no teme

Bubnmnoteka LLOK

42 o
«BakHeunLwne HeMeTaN/Ibl N X COEANHEHUSA» https://m.edsoo.ru/00ae0e18
O6Lan xapakTepucTnKa XMMUYECKNX

43 3N1eMeHTOB — METa/10B. MeTann4yeckas Bubnnoteka LLOK
CBA3b U METAINYECKAA KPUCTa/I/IMYeCcKas https://m.edsoo.ru/00ae103e
peleTKa. Pursnyeckme CBOMCTBA MeTaINI0B
XVMUYecKme CBOMCTBA MeTasIOB.

44 INEKTPOXNUMUYECKNIA PAL, HAMPSXKEHWNIA bubnmoteka LIOK

P PAA P https://m.edso0.ru/00ae1156
MeTa/1/10B
O6Lwume cnocobbl NoMyYeHUs MeTasIoB.

45 Cnnasbl. BbluncneHns no ypaBHEHUAM Bubnnoteka LLOK
XUMUYECKNX peaKkLUia, eciv OaNH 13 https://m.edsoo.ru/00ae1156
peareHToB COLEPXKUT NPUMECK

46 MoHATNE 0 KOpPO3UK MeTaNIoB bubnmoteka LIOK

PP https://m.edso0.ru/00ae1278
Bubnmnoteka LLOK

47 YHble MeTa/bl
tieno € MeTann https://m.edsoo.ru/00ae14b2

48 OKcunabl U TMAPOKCUAbI HATPUA U Kanns bubnmoteka LIOK

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

49 o
MarHuu https://m.edsoo.ru/00ae15e8

50 BaxkHelLume coeanHeHNs KasbLms bubmuoreka LIOK

A 4 https://m.edsoo.ru/00ae15e8

51 0606LeHMEe 1 cucTemMaTm3aLmns 3HaHNI

\ N Bubnnoteka LLOK
52 YKecTKoCTb BOAb! 1 CNOCOObI €€ YCTpaHeHUs
A yerp https://m.edso0.ru/00ae1886
53 MpakTnyeckas pabota Ne 6 no Teme bubnmnoteka LLOK

">XEecTKoCTb BOAb! 1 METOABI €€ yCTpaHeHns"

https://m.edsoo.ru/00aelae8
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Bubnmnoteka LLOK

>4 ATIOMAHYM https://m.edsoo.ru/00aelc64
AMOoTepHbIe CBONCTBA OKCMAA U Bubnnoteka LLOK
55
rmapokcunaa https://m.edsoo.ru/00aelc64
Bubnunoteka LLOK
>6 HKeneso https://m.edso0.ru/00ae1d86
57 Okcuabl, rugpokenabl v conu xenesa (1) n Bubnmnoteka LLOK
xenesa (1) https://m.edso0.ru/00ae35e6
58 O606LLeHMEe N cucTEMATU3aLMSA 3HaHWI
MpakTnyeckas padota Ne 7. PelueHne
59 3KCMepUMeHTa/IbHbIX 3a4a4 Nno TeMe bubmmoreka LIOK
P N %A https://m.edsoo.ru/00ae3de8
«BaxkHenLLne MeTaN/bl U UX COEAUHEHUSA»
BbluncneHns no ypaBHeHUAM XMMUYECKMX
eaKLMI, eCin OMH W3 peareHToB AaH B
60 536b|L'||rKe nnmn co Ae )KI/ITFI)'I nvecu ) bubmmoreka LIOK
AcpRATTID ' https://m.eds00.ru/00ae1750
BbluncneHns maccoBow 40NN BbIXo4a
NPOAYKTa peakLmm
61 O606LLeHMEe N cucTEMATU3aLMSA 3HAHWI
62 KoHTponbHas pabota Ne4 no teme
«BaXHenLne MeTanbl ¥ X COEANHEHMNS»
63 BeLlecTBa 1 MaTepuabl B MOBCEAHEBHOM Bubnnoteka LLOK
XKM3HW YenoBeKa https://m.edso0.ru/00ae3f50
64 XMMMYecKoe 3arps3HeHNe OKpYXatoLLel Bubnnoteka LLOK
cpeapl https://m.edso0.ru/00ae4270
65 Po/lb XMW B peLleHn 3K0N0rNYecKmx Bubnmoteka LLOK
npo6nem https://m.edso0.ru/00ae4270
66 Pe3epBHbIil ypoK. O606LeHMe 1 bubnnoteka LLOK

cucrematTmnsaynd 3HaHWIA

https://m.edsoo0.ru/00ae0d0a



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 Pe3epBHbIil ypoK. O606LeHre 1 1 Bubnnoteka LLOK
cucTemaTm3alms 3HaHWiA https://m.edsoo.ru/00adb33c
68 Pe3epBHbIil ypoK. O606LeHMe 1 1 Bubnnoteka LLOK
cucTemaTuaums 3HaHWiA https://m.edsoo.ru/00ad9ch?2
OBLUEE KOJIMYECTBO YACOB INO NPOrPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusa, 8 knacc/ MNabpwuensaH O.C., Octpoymos W.T"., Cnagkos C.A.,
AKLMOHepHOe 06LLecTBO «/3aaTebcTBO «I1pocBeLyeHme»
» Xumus, 9 knacc/ MNabpuensaH O.C., Octpoymos W.T"., Cnagkos C.A.,

AKLVOHEPHOe 06LLECTBO «130aTeNbCTBO «[1POCBELLEHNE

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MabpuenaH O.C. Xumuns. MeTtoamyeckoe nocobue. 8-9 knaccel.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://xumuk.ru






		2024-11-01T11:56:26+0300
	Чепурнова Елена Михайловна




