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NOACHUNTEJIbHAA SAMNNCKA

Mporpamma N0 XWMWUW Ha YPOBHE OCHOBHOrO 06Llero o6pa3oBaHNA
COCTaB/leHa Ha OCHOBe TpeGoBaHWI K pe3ynbTaTaM OCBOEHWS OCHOBHOM
0bpa3oBaTe/ibHOW NPOrpamMmbl OCHOBHOIO 006LLEro 06pasoBaHns, NpeAcTaBNeHHbIX
B ®OC OO0, a TakKe Ha OCHOBE (hefiepa/ibHOI paboyein NPorpaMmMbl BOCNUTAHNA
M C YYETOM KOHUEeNnuuW npenojasaHus YyyebHOro npeamera «XumMus» B
06pasoBaTe/ibHbIX OpraHun3aumsax Poccuinckoin deaepaunn.

MporpaMma No XMMUKU LaT MpefcTaBineHue O Lensax, 00Lleid cTpaTerum
00y4eHns, BOCMUTAHUS W pPa3BUTUA O00y4aroLUMXCA CpeacTBaMu  y4ebHOro
npeaMeTa,  yCTaHaB/MBaeT  00s3aTeflbHOE  MPeAMETHOe  COoAepXKaHue,
npeLycMaTpuBaeT pacnpefeneHne ero no Knaccam W CTPYKTYpupoBaHME MO
pasgenaM M TemaMm nporpaMMbl MO XUMWW, OMpPeaensieT KOMMYeCTBEHHbIE U
KayeCTBEHHbIe XapaKTePUCTUKN cogepykaHus, PEKOMEHLYEMYIO
NoCnefoBaTe/IbHOCTb  M3YYEHUS  XUMUM € YYETOM  MEXMPEAMETHLIX U
BHYTPUNPEAMETHbIX  CBA3EW, JOrMKM  y4eBHOro  npouecca, BO3PaCTHbIX
0COOGEHHOCTE  0Oy4aloLMXcs, OrpefensieT  BO3MOXHOCTWM  npeameta  Ans
peanu3aummn TpeboBaHWN K pesynbTaTaM OCBOEHMSI OCHOBHOM 06pa3oBaTe/lbHOM
nporpammbl Ha YPOBHE OCHOBHOMO O6LLIEr0 06pa3oBaHuUs, a TakxXe TpeboBaHMI K
pesynbTaTtam 006y4YeHNs XUMUM Ha YPOBHE LieNel N3yyeHns npeameTa U OCHOBHbIX
BUOB Y4eOHO-NO3HaBaTe/lbHON [esATeNbHOCTM 06yyatoLwerocd no OCBOEHUHO
y4ebHOro coepxaHus.

3HaHMe XUMWUWU CNYXXUT OCHOBOW A/1 (DOPMUPOBaHMS MUPOBO33PEHNS
obyuatoLerocsi, ero nNpeacTaBneHNii 0 MaTepuasibHOM eLUHCTBE MUPa, BAXKHYHO
poNb UrparT (POopMMpYeMble XMMMWER MpeacTaBneHUs O B3aMMOMNpPEBpPaLLeHnsX
3HEPrUM 1 06 3BOMOLMN BELLECTB B MPUPOLE, O MYTAX PeLleHns rnobasibHbIX
npo6seM YCTOMYMBOrO PasBUTUSA YeNoBeYeCcTBa — CbIPbEBON, 3HEPreTUYECKOMN,
MLLLEBOI N 3KONOMMYECKO 6e30MacHOCTH, NPo6/ieM 34paBoO0OXPaHeHNS.

N3yuyeHne xumumn:

CMOCOOCTBYET  peanm3aumMy  BO3MOXHOCTEA AN caMopasBUTMS U
(hOpMUPOBaAHNSA KY/bTYPbl IMYHOCTK, €€ 06LLEN 1N (DYHKUMOHAIbHOW FPaMOTHOCTM;

BHOCWUT BK/a4 B (DOPMUPOBaHUE MbILLJIEHUS U TBOPYECKUX CMOCOBHOCTEMN
006yyaloLMXCH, HaBbIKOB WX CaMOCTOATE/IbHOM  y4yebHOW  [eATeNIbHOCTH,
9KCMEPUMEHTA/IbHLIX W UCCNef0BaTeNIbCKUX YMEHWA, HEOOXOAUMbIX KakK B
MOBCEAHEBHOW XWM3HW, TaK U B NPOJPECCUOHA/IbHON feATeNbHOCTHY;

3HAKOMUT CO CNeunpUKOA HayyHOro MbIWIEHNS, 3aKnafblBaeT OCHOBbI
LIeNIOCTHOTO B3rN14a Ha e4UHCTBO NPUPOAbI U YeN0BEKa, ABNAETCSH OTBETCTBEHHbIM
3TanoM B (POPMMPOBAHMUMN eCTECTBEHHO--HAYYHOW rPaMOTHOCTU 00YYarOLLMXCS;



CMoco6CTBYET (DOPMMPOBAHMIO LIEHHOCTHOTO OTHOLUEHWS K eCTECTBEHHO-
-HaY4YHbIM 3HaHUAM, K MPUPOJE, K YeNOBEKY, BHOCUT CBOM BK/aL B 9KO/IOMMYECKOe
0bpa3oBaHMe 00y4atoLLMXCS.

[aHHble HanpaBneHus B 06YYeHUU XMMUM 06GECnevmBaroTCa CreynguKon
COAepXKaHWs  y4yebHOro npeagmeTa, KOTOpbIA  ABNSETCA  MeAarornyecku
aflanTUpPOBaHHbIM OTPaXKeHEM 6a30BOI HAYKM XMMUW Ha ONpeLenéHHOM 3Tare eé
pasBUTUS.

Kypc Xumnn Ha ypoBHE OCHOBHOI0 06Llero 06pasoBaHMst OPUEHTMPOBAH Ha
OCBOEHMe O00Yy4aroLMMNCA CUCTEMbI NEPBOHAYAIbHBLIX MOHATUIA XMMWUW, OCHOB
HEOpraHMYeckom XUMWUM U HEKOTOPbIX OTAE/IbHbIX  3HAYMMbIX  MOHATUN
OpraHMyeckKon XMmMuu,

CTpyKTypa cofepXxaHusi nporpaMmMbl M0 XMMUW CHOPMMPOBAHA Ha OCHOBE
CUCTEMHOTO noaxofa K eé msydyeHuto. CofepXkaHue CKafblBaeTca U3 CUCTEMbI
MOHATMIN 0 XMMUYECKOM 3/1EMEHTE W BELLLECTBE U CUCTEMbI MOHATUIA O XMMUYECKOW
peakuun. O6e 3T CUCTEMbI CTPYKTYPHO OpraHu3oBaHbl MO  NPUHUMNY
noc/efoBaTe/IbHOro0 Pa3BMUTUA 3HaHWUI Ha OCHOBE TEOPETMYECKUX MpeACTaB/eHNI
Pa3HOro YpOoBHS:

— aTOMHO--MOJIEKY/IAPHOI0 YYeHWs KaK OCHOBbI BCEr0 eCTECTBO3HaHWS;

— epuopnyeckoro 3akoHa . . MeH[eneesa Kak OCHOBHOI0 3aKOHa XUMUW;

— YYeHUS 0 CTPOEHMM aToMa U XMMUYECKOI CBA3N;

— TnpeAcTaBfeHNn 06 3NeKTPONUTUYECKOW  Auccoumaumyi  BeLecTB B
pacTBopax.

TeopeTnyeckre 3HaHMA pPaccMaTpMBalOTCA HA OCHOBE  3MMUPUYECKU
MOSTyYeHHbIX N OCMbIC/IEHHBIX (PAKTOB, pa3BMBatOTCA NOCIe0BaTe/lbHO OT OLHOMO
YPOBHS K ApYroMy, BbINOHAA (OYHKLUN 06BACHEHWS 1 NPOTHO3MPOBAaHNSA CBONCTB,
CTPOEHMUS U BO3MOXHOCTEW NPaKTUYECKOro NPUMEHEHNS U MOJTYHEHNS N3yYaeMblX
BeLLEeCTB.

OcBoeHVe nporpaMmbl MO XMMWKM  CMOCOGCTBYET  (POPMUPOBAHUIO
NPeACTaBeHNS O XMMUYECKO COCTaB/ISIIOLLEA HAYUYHON KapTUHLI M1pa B /TOTUKE
€€ CUCTEMHOW NPUPOAbI, LEHHOCTHOIO OTHOLLEHNSA K HAYYHOMY 3HaHMIO 1 MeToaM
MO3HaHUA B Hayke. VI3ydeHWe XUMWUK MPOUCXOAMT C MPUB/IEYEHWEM 3HAHUIA Y3
paHee M3y4YeHHbIX y4ebHbIX npeameToB: «OKpyXatowmin Mup», «brnonoruna. 5-7
Knaccbl» N «®PuU3nKa. 7 Knace».

Mpy  M3yYeHUU XUMUKU  MPOUCXOAMT  (POPMUPOBaHME 3HAHWIN  OCHOB
XUMUYECKOW HayKM KaK 06/1aCTV COBPEMEHHOIO eCTeCTBO3HaHMSA, MPaKTUYeCcKou
[eATeNbHOCTY Ye/loBeKa M Kak OHOI0 U3 KOMMOHEHTOB MMPOBOW Ky/bTypbl. 3afa4a
y4ebHOro npesamMeTa COCTOMT B (DOPMUPOBAHUM CUCTEMbI XMMUYECKUX 3HAHUA —
BaKHeMLWMX (DAKTOB, NMOHATUI, 3aKOHOB 1 TEOPETUYECKNX MOMOXKEHWNIA, LOCTYMHbIX
0606LLEHNIA MNPOBO33PEHUECKOr0 XapakKTepa, A3blka HayKu, B MPUOOGLLEHMN K



Hay4YHbIM METoAaM MO3HAaHUA NPU U3YYEHWUUN BELLECTB N XMMUYECKMX peakLuii, B
(hopMMpPOBaHNM 1 Pa3BUTUM NO3HABATE/NbHbIX YMEHWUIA U X NMPUMEHEHNM B Y4eBHO-
Mo3HaBaTe/IbHOM M Yy4ebHO-UCCNef0BaTeIbCKON AeATeNIbHOCTU, OCBOEHWUW MpPaBu/I
6e30nacHOro o6palLleHns ¢ BeLecTBaMU B MOBCEAHEBHOM XMN3HN.

Mpy U3y4yeHUU XMMUU Ha YPOBHE OCHOBHOIO 0OLLEro 06pa3oBaHMst BaXKHOE
3HaYeHme NPMoGPeNM Takme Lenu, Kak:

— (hopMUpOBaHME WHTENSIEKTYa/IbHO PasBUTOM  JIMYHOCTK, TOTOBOM K
caMo006pa3oBaHNt0, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PELUEHWA,
CMOCOGHOM aanTUPOBaTbCA K ObICTPO MEHSHOLLMMCS YCNOBUSM XKU3HW;

— HarnpaeNeHHOCTb  00yYeHMsi Ha  CUCTeMaTU4yeckoe NpUoBLLEHMe
06yyaloLMXCca K CaMOCTOSATE/IbHOM MO3HaBaTe/IbHOW AeAaTeNIbHOCTU, Hay4HbIM
MeToAaM MNO3HaHWs, (POPMMPYIOLLMM MOTMBALMIO M pa3BUTME CMOCOOHOCTENR K
XUMUU;

— obecneyeHne ycnoBui, CNOCOOCTBYIOLLMX NPUMOBPETEHNIO 00YYaOLMMICA
onbiTa PasHOOOpa3HON AeATeNIbHOCTW, MO3HaHWUSA WM CaMOMO3HaHWUS, K/OYEBbIX
HaBbIKOB (K/IHOYEBBLIX KOMMETEHUWMI), UMEKLWMNX YHUBEPCa/IbHOEe 3HAYeHue A1
Pa3INYHbIX BULOB [eATe/IbHOCTH;

— QopmupoBaHve 06LWed  (YHKUMOHaIbHOW U eCTEeCTBEHHO-Hay4HOW
rpaMoTHOCTW, B TOM 4MCNe YMEHWUA OOBACHATb W OUEHMBATb SABJIEHUS
OKpY>XatoLero mupa, UCMosb3ys 3HaHWA W OMbIT, MOJlyYeHHbIe MPU U3YYeHWUN
XUMUK, NPUMEHSATb MX NPU peLleHnn NpobieM B NOBCEAHEBHOM XXU3HN U TPYA0BOA
AeATeNbHOCTY;

— (hopMMpoBaHMe Yy 0OyYalroLMXCA TYMAHUCTUYECKUX  OTHOLLIEHWNA,
MOHMMaHNA LEHHOCTU XUMUYECKUX 3HaHWA [ANs BbIPabOTKM  3KONOrMYeCKH
LlenecoobpasHoro nosefeHNss B ObITY W TPYAOBOW [EATENIbHOCTM B LENsX
COXpaHeHus CBOEro 3[10p0BbS M OKPY>KatoLLE NPUPOAHOIA cpefbl;

— pas3BMTUE MOTMBAUMM K 0OYYEeHWMtO, CMOCOBHOCTEN K CaMOKOHTPOMO W
CaMOBOCMUTAHNIO Ha OCHOBE YCBOEHWSA  06LLeYesloBeYeCKUX  LieHHOCTEN,
FOTOBHOCTM K OCO3HaHHOMY BblGOpPY NPOMUAA U HanpaB/EHHOCTW fa/ibHeNLIEero
00y4eHus.

BocnuTaTtenbHbIi NOTeHUMan npeameta «XUMns» peanmsyeTcs Yepes:

— NPUWBMEYEHNE BHUMaHWA O00yYaloWMXCA K LIEHHOCTHOMY acrekTy
N3yYyaeMblX Ha YPOKax SB/IEHWIA, OpraHM3aLmio paboTbl C NOyYaeMon Ha YpPoKe
COUManbHO 3HAYMMOM MHQopmaumen — WHALMUPOBaHME ee 06CYXaeHUs,
BbICKa3blBaHMs 06Yy4atoLLMUCA CBOEr0 MHEHWS M0 ee MoBOAY, BblpaboTKM CBOEIO
OTHOLLIEHWS K HEiA;

— AEMOHCTpauuto  oby4aroLmmcs NPUMEPOB  OTBETCTBEHHOIO,
rpaXkaaHCKOro rnoBeAeHust, NPOosB/IEHNS Ye/TIOBEKONHOOMA 1 106pocepaeUHOCTH,



yepe3 MoA6OP COOTBETCTBYHOLUMX TEKCTOB A1 UTEHWUA, 3afay A/ PeLleHus,
NPO6MEMHBIX CUTYaLWA AN 06CYXXAEHWS B KNlacce;

— MPUMEHEHNE Ha YPOKe MHTEepPaKTMBHbIX (OpM  paboTbl C
06YyYalOLWMMUCH: NHTENNEKTYaIbHBIX UrP, CTUMYINPYIOWMX MO3HABATEbHYHO
MOTMBALMIO 00yYaroLLMXCA; AUAAKTUYECKOro TeaTpa, rae NnoyyeHHble Ha YpoKe
3HaHWA 00bIrPbLIBAOTCA B TeATPaSIbHbIX MOCTAHOBKAX; AUCKYCCUIA, KOTOPbIE Aat0T
06yyYaloLWMMCA BO3MOXKHOCTb MPUOBPECTU OMbIT BeAEHWUS KOHCTPYKTUBHOIO
Auanora; rpynnosou paboTbl Uv paboTbl B Mapax, KOTopble yyaT 00y4aroLLmxcs
KOMaHAHOI paboTe M B3aUMOAENCTBUIO C APYrMIK 00YyYarOLLMMUNCS;

— WHAUMMPOBaHWE W MNOAAEPXKKY WCCNeAoBaTeNlbCKON  AedaTeNlbHOCTU
0by4aloLMXCA B paMKax peasmsaumMn UMW WHAMBUAYaNbHLIX W TPYMMoBbIX
nccnefoBaTeNlbCkUX — MPOEKTOB, YTO  facT  obyyarowyMmcs  BO3MOXKHOCTb
NMPUOOPECTN HaBblK CaMOCTOSITENILHOIO PELLEHNA TEOPETUYECKOW MPO6G/EMbI,
HaBblIK reHep1poBaHns 1 0hOPMIEHNS COOCTBEHHbLIX NAEN, HaBbIK YBXKMNTENbHOIO
OTHOLLIEHMSI K YYXKUM MAesaM, 0(hOpPM/IEHHBbIM B paboTax ApYrux uccnenosaresien,
HaBblK MYyGIMYHOTO BbLICTYM/IEHNA Nepes, ayauTopuen, apryMeHTUPOBaHUSA W
OTCTavBaHWsA CBOEW TOUKWN 3PEHNS.

O6Lee YMCno YacoB, OTBEAEHHbIX A1 U3YUEHUSI XMW Ha YPOBHE OCHOBHOIO
obulero obpasoBaHus, coctaenseT 136 vacoB: B 8 Knacce — 68 yacos (2 yaca B

HeZento), B 9 Knacce — 68 yacos (2 Yaca B Heflefto).



COLOEP>XAHWVE OBYYEHUNA

8 KNNACC

[MepBOHaYa/IbHbIE XUMUYECKNE MOHATUSA

lNpegmMeT XnMun. Ponb XMMUN B XKU3HU YenoBeKa. XUMUA B CUCTEME Hayk.
Tena n BewectBa. Pu3nyecKne CBONCTBA BeLLECTB. ArperatHoe COCTOSIHME
BeLlecTB. [oHATME O MeTodax MO3HaHWA B XMMUKW. YKCTble BeLLecTBa U CMECU.
Cnocobbl pa3aeneHns cMecen.

ATOMbI 1 MOseKysibl. XMMUYeCKue 3neMeHTbl. CUMBOMbI  XUMUYECKNX
3N1eMEHTOB. [MpOoCTbIe 1 CNOXHbIe BeLlecTBa. ATOMHO-MOJEKYNAPHOE YYeHMe.

Xummnyeckas opmyna. BasiegHTHOCTb aTOMOB XMMUYECKUX 3/1EMEHTOB. 3aKOH
MOCTOAHCTBA CcoCTaBa BellecTB. OTHOCUTE/IbHAA aTOMHass Macca. OTHOCUTe bHas
MOJIeEKYNApHas mMacca. MaccoBas 019 XMMUYECKOro 3/1eMeHTa B COeIMHEHUN.

KonnuectBo Bewectsa. Monb. MonsipHaa macca. B3anmocBA3b KOMYECTBa,
Maccbl W 4ucna CTPYKTYPHbIX eauHWL, BellecTsa. Pacuyétbl No opmynam
XUMUYECKNX COeLVHEHWIA.

dusmyeckme U XMMNYeCKNe aBneHnsa. XumMmyeckasa peakuma 1 eé npusHaku.
3aKOH COXpaHeHMA MacCbl BeLLeCTB. XMMUYecKue ypaBHeHudA. Knaccuukaums
XUMUYECKNX peakLmin (COeUHEHWSA, pa3ioXKeHNs, 3aMeLLeHNs, 0OMeHa).

XYMUNYECKWNIA IKCNEPUMEHT :

3HAKOMCTBO C XMMWYEeCKOW Nocynou, npasunamy paboTsl B nabopatopun u
npmuémammn obpatleHms ¢ nabopaTtopHbIM 060pyAOBaHMEM, MU3YyYeHWE U ONUCaHWe
(bM3MYECKMX CBOMCTB 00pa3LloB HEopraHUM4YeckKuUx BeLecTB, HabnoaeHue
(m3nyecknx (nnasneHVe BOCKa, TasHWe fbfa, pacTupaHue caxapa B CTYMKE,
KUMNeHne M KOHAeHcauusa BOAbl) U XMMMYeCcKuX (ropeHue CBeyun, MpokanvsaHue
Me[JHOW MPOBOJIOKM, B3aMMOMENCTBNE MeNla C KUC/IOTOIN) ABNEHWUIA, HabtoAeHNe 1
onucaHne MpU3HaKoB MPOTEKaHUA XMMWYECKUX peakuuid (pasfiodkeHune caxapa,
B3aMMOJENCTBME CEPHOIN KMCMOTbI C X/I0puAoM 6apus, pasnoxeHue rmapokcuga
meau (I1) npu HarpeBaHUW, B3aUMOAECTBIE Xesne3a ¢ pacteopom conun meam (I1),
N3yyeHne CNocoboB pa3fefieHns CMeceil: C NMOMOLLbIO MarHuTa, (UIbTPOBaHue,
BblNapueaHue, ANCTUANALMSA, XpoMaTorpadus, NpoBefeHe OUYMUCTKN NOBapeHHOM
conn, HabnogeHWe U OMWCaHWe  pesynbTaTtoB  MPOBEAEHWA  OMbiTa,
WNNIOCTPUPYIOLLErO 3aKOH COXPaHEHWs MacChl, CO3faHWe Mofenerd MOeKyn
(LuapocTepXHeBbIX).

BaxkHenLuve npeAcTaBUTENN HEOPraHNYeCKNX BELLLECTB

Bo3ayx — cmeck rasoB. CocTaB Bo3gyxa. Kucnopog — 31eMeHT U NpocToe
BELLEeCTBO. HaxoxieHne Kucropoga B MNpuUpoge, (M3MYecKne N XMMUYECKME
cBoncTBa (peakumm ropeHus). Okcuabl. TNpumeHeHne Kucnopoga. Cnocobbl
nosly4yeHnss Kucropoga B nabopaTopuyM M MPOMbILIEHHOCTU.  KpyroBopoT
Kucnopoga B npupoge. O30H — afiNnoTponHas MOAMMKALUA KUCTOPOAa.



TennoBoi 3(h(PeKT XMMUYECKON peakuun, TEPMOXMMMUYECKME YpaBHEHUS,
9K30- W 3HOOTEPMUYECKME peakumn. TOMAMBO: Yrosib U MeTaH. 3arps3HeHue
BO34yXa, YCU/IeHNe MapHUKOBOIo 3(pdeKTa, pa3pyLLeHne 030HOBOrO C/04.

Bogopog — aneMeHT 1 NpocToe BeLecTBo. HaxoxaeHne BOLOPOAA B NPUPOAE,
(hn3nyecKmne N XMMMYECKME CBOINCTBA, NPUMEHEHNE, CNocobbl Nony4veHns. KncnoTsl
N Conu.

MonsipHblin 06BEM ra3oB. PacuéTtbl N0 XMMUYECKUM YPaBHEHUAM.

du3nyeckne cBolicTBa BoAbl. Bopa Kak pacTBopuTeNnb. PacTBopbl.
HacblIlweHHble 1 HeHacbIWweHHbIe pacTBOpbl. PacTBOPUMOCTL BELLECTB B BOJE.
MaccoBasi 10119 BelLLecTBa B pacTBope. XUMUYECKMe CBOMCTBA BOAbl. OCHOBaHMS.
Ponb pacTBOpOB B MPUPOAE U B XU3HM YenioBeka. KpyrosopoT BOAbI B MPUPOAE.
3arpsisHeHMe NpUPoAHbIX Bog,. OXpaHa 1 04MCTKa NMPUPOAHbIX BOA,.

Knaccnukaums HeopraHMYeckux coeguHeHnin. Okcuapbl. Knaccudmkaums
OKCMAoB:  coneobpasytowime  (OCHOBHblE,  KWUC/OTHble, amM(OTEPHbIE) WU
Heconeobpasyrowme. HomeHKnaTypa OKcuMAoB. ®PU3MYECKME N XUMUYECKMe
CBOMCTBA OKCMAOB. Mony4eHne OKCMAOB.

OcHoBaHMa. Knaccuukaums OCHOBaHWIA: LWEMOYM W HepacTBOpUMble
OCHOBaHWA. HomMeHK/aTypa OCHOBaHWn. Pu3nyeckme U XUMUYECKMe CBOWCTBA
OCHOBaHWM. Mony4eHne 0CHOBaHWIA.

Kucnotel. Knaccugpmkauma kucnot. HomeHknatypa Kucnot. ®usnyeckme u
XUMUYECKNe CBOMCTBA KUCMOT. PAp akTMBHOCTM MeTaioB H. H. Beketosa.
[MonyyeHwne Kncnor.

Conun. HomeHknatypa conen. ®u3nyeckne N XMMmUYeCcKne CBOMCTBA COJEN.
MMony4yeHune cone.

["eHeTUYeCKas CBA3b MeXay KnaccaMn HeopraHMYeCKnX CoeMHEHNIA.

XYMUYECKNIA IKCNEPUMEHT :

KayeCTBEHHOe OrnpefesieHne COLepXKaHNa K1CNopoaa B BO3LyXe, MoyyeHue,
cobvpaHue, pacno3HaBaHWe W W3y4eHWe CBOWCTB Kucnopoga, HabnopeHue
B3aMMOJENCTBMA BELEeCTB C KWUCNOPOAOM W YCMOBMS  BO3HWMKHOBEHWUA WU
npekpaLleHns ropeHns (noxkapa), 03HakoM/IeHUe C 06pasL,amm OKCUA0B U OnmncaHme
MX CBOWCTB, MONy4eHWe, cobupaHue, pacro3HaBaHWE W MW3YyYeHWe CBOWNCTB
BoAopoaa (ropeHue), B3aumoencTene sogopoaa ¢ okengom meam (1) (Bo3moxkHO
1CMONb30BaHNe BUAEOMaTEPUANIOB), HAbMKO4eHNe 06pa3LI0B BELLLECTB KONYECTBOM
1 Mosfb, uccnegoBaHMe OCOOEHHOCTe pPacTBOPEHWA BeLEeCTB C  pas/IMyHON
pacTBOPMMOCTbLIO, MPUTOTOB/IEHME PACTBOPOB C OMpede/iEHHOM MaccoBOW A0nein
PacTBOPEHHOr0 BeLLEeCTBa, B3aUMOAENCTBME BOAbl C MeTanfamu (HaTpuem U
Ka/ibLieM) (BO3MOXXHO MCMNO/SIb30BaHME  BueomaTepuasnoB), uccrefoBaHue
06pasLLoB HeopraHMYeCcKmNx BeLLECTB Pas/IMyHbIX KNaccoB, HAO/IOAeHVE N3MEHEH WS
OKpacKun HAMKATOPOB B pacTBOPaX KUC/IOT W LLeNI0Yeit, N3yyeHre B3auMOAeNCTBIS



okcnga meam (1) ¢ pacTBOPOM CEPHOM KUCMOTbI, KMUC/OT C MeTa/laMu, peakuuia
He/Tpanmnsaumn, noslyvyeHne HepacTBOPUMbIX OCHOBAHWIA, BbITECHEHWE OAHOro
MeTafia Apyrum U3 pacteopa CoMn, peLleHne IKCnepuMeHTaIbHbIX 38434 Nno Teme
«BayKHeMLWmMe Knaccbl HEOPraHUYeCKMX COEANHEHNIA».

Meprognyecknin  3akoH un  Tlepuofgmyeckas cuUcTeMa XUMUYECKUX
anemeHTtoB M. . MeHgeneeBa. CTpoeHMe aToMOB. XuMUYeCKas CBA3b.
OKMCNUTENBHO-BOCCTAHOBUTE/IbHBIE peaKkLuun

MepBble NOMbLITKA KAacCU(PUKALUUU XUMUYECKUX 3/M1EMEHTOB. [loHATME O
rpynnax CXOAHbIX 3/1EMEHTOB (LUefloYHble U LWeI0YHO3eMe bHbIE  MeTasbl,
raforeHbl, MHEPTHbIE rasbl). D/1EMEHTbI, KOTOPble 06pa3yoT aMmOTEPHbIE OKCUAbI
N TUAPOKCUABI.

Meproamyeckunin 3akoH. MNeproanyeckas cuctema XMMUYECKUX 3/IEMEHTOB L.
. MeHgeneeBa. KopoTkonepuogHas n afIMHHoNepuoaHas popmbl Neproamyeckoi
CUCTEMbI XUMUYecKUX 3nemeHToB [. W. MeHpgeneesa. [lepuofbl U rpynnbi.
Pur3nYECKUNiA CMbICN MOPSAAKOBOro HOMepa, HOMEPOB Meproa 1 rpynnbl AeMeHTa.

CTtpoeHne atomoB. CocTaB aTOMHbIX A4ep. N30Tonbl. INeKTpoHbl. CTpoeHne
3NIEKTPOHHbIX ~ 000/104eK  aTOMOB  MepBbiX 20  XUMWUYECKMX  3/1EMEHTOB
Mepurogmyeckor cuctembl . WN. MeHgeneeBa. XapakTepucTMKa XUMUYECKOTO
aNeMeHTa No ero nonoXxeHuto B Mepuoguyeckoin cucteme . V. MeHaeneesa.

3aKOHOMEpHOCTU UM3MeHeHus paguyca aToMOB XMMUYECKUX 3/IEMEHTOB,
MEeTa//IMYECKMX Y HEMETaI/IMYECKMX CBOCTB MO rpynnamM 1 neproiam.

3HaueHue MNeproanyeckoro 3akoHa v Neprnognmyeckoin CUCTEMbI XUMUYECKUX
3NIEMEHTOB N5 Pa3BUTUS HayKM U npaktuknh. . V. MeHaeneeB — YYé€Hblil ©
rpaXKaaHuH.

Xummnyeckas cBasb. KoBaneHTHasa (nonspHas W HENnosspHas) CBA3b.
DNEeKTPOOTPULATENIBHOCTL XMMUYECKMX 3/1EMEHTOB. /IOHHaA CBA3b.

CrteneHb  okucneHmsa.  OKUCNNTENbHO--BOCCTaHOBUTENbHbIE — peakLuuw.
[MpoLiecchbl OKUCNEHNA N BOCCTAHOBNEHUSA. OKUCUTENN U BOCCTaHOBUTESN.

XYMUNYECKWNIA IKCNEPUMEHT :

n3yyeHne 06pasLLlOB BELLECTB META/NIOB M HEMeTa/10B, B3aVMOAENCTBUE
rMAPOKCMAA UMHKA C pacTBopamy KWUCNOT W LUe/ioYvei, NnpoBeAeHue OrbITOB,
WNIKOCTPUPYIOWMNX — MPUMEPbl  OKUC/IMTENbHO-BOCCTAHOBUTE/bHBIX — peakuui
(ropeHue, peakL N pasfioXXeHus, COeUHEHNS).

Me>knpeamMeTHble CBA3MU

Peanunsauma MexXnpegMeTHbIX CBA3EA NpU U3yyYeHUUM XUMUKU B 8 Kracce
OCYLLECTB/IAETCA 4Yepe3 WCMO/b30BaHNe Kak OOLMX eCTeCTBEHHO--HAYUHbIX
MOHATWI, TaK U NOHATUN, ABNAIOLMXCA CUCTEMHbLIMU ANA OTAeNbHbIX NPeaMeToB
eCTeCTBeHHO--Hay4HOro LuKna.



O6Line eCTeCTBEHHO--Hay4YHble NMOHATUA: Hay4YHbIA (DaKT, rMnoTesa, Teopus,
3aKOH, aHamM3, CWHTe3, Kiaccugukaums, nepuoguYHOCTb,  HabnoeHue,
3KCMEepPUMEHT, MOAe/IMPOBaHNe, N3MepPeHne, MOAesb, SIB/IEHME.,

®un3mka: MaTepus, aToMm, 3/1EKTPOH, NPOTOH, HENTPOH, NOH, HYKNL, N30TOMbI,
PaAM0aKTUBHOCTb, MOJIEKY/A, 3/EKTPUYECKNA 3aps[, BeLLeCTBO, Teslo, 00BbEM,
arperaTHoe COCTOSiHME BellecTBa, ra3, (U3NYecKne BeNUUYUHBLI, eAVHMUUPbI
N3MepPeHNs, KOCMOC, MnaHeTbl, 38&34bl, CoMHLe.

Buonorus: hoTocuHTE3, AblXxaHue, bruocdepa.

["eorpadua: atmocepa, ruapocgepa, MUHepasbl, FOPHbIE MOPOAbI, NOSIE3HbIE
MCKOMaemble, TOM/NBO, BOAHbIE PECYPChI.

9 K/TACC

BellecTBO 1 XuMmnyeckas peakuus

MepuroamyecKnin 3akoH. MNeprognyeckas CUCTeEMa XMMUYECKNX 3/IEMEHTOB /.
N. MeHpgeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTW B W3MEHEHWW CBOWNCTB
XUMUYECKNX 3/1EMEHTOB NepPBbIX TPEX NMEePUOAOB, KasINS, KaulbLMA 1 X COeAUHEHWIA
B COOTBETCTBMM C [MOJIOXKEHNEM 3/IEMEHTOB B [lepuoguyeckoin cucteme u
CTPOEHMEM MX aTOMOB.

CTpoeHue BeLecTBa: BUAbl XUMMUYECKOW CBA3W. TuMbl KPUCTa/IIMYECKMX
PELETOK, 3aB1CMMOCTb CBOWMCTB BELLECTBA OT TUMA KPUCTa/IIMYECKOW PELLIETKM U
B1A XMIMUYECKOA CBA3N.

Knaccnukaumsa n HOMeHKNatypa HeopraHM4eckmMx BewecTB. XUMUYECKMe
CBOMCTBA BELLECTB, OTHOCALUMXCA K Pa3MYHbIM K/accaM HeopraHWYecKmx
COEfIMHEHWi, TeHeTNYecKas CBA3b HEOPraHNYeCKNX BELLECTB.

Knaccugukaums XMMnUYecknx peakumii no pasfiMyHbIM npusHakam (no ymcny
M COCTaBy Y4YaCTBYHOLMX B peakuun BewecTB, MO TemnsjoBoMy 3(MMeKTYy, Mo
N3MEHEHMIO CTeMNeHel OKUCNEHUA XUMWYECKMX 3/IEMEHTOB, MO 06paTUMOCTH, Mo
yuyacTuo Katanmsatopa). OK30- U 3HA0TEPMUYECKME peakLmu, TEPMOXUMUYECKNe
YpaBHeHus.

[MOHATME O CKOPOCTM XMMWUYECKOW peakumn. MoHATME 06 ob6paTvMbIX U
HeobpaTUMbIX XUMWYECKUX peakumusaX. MOHATME O TOMOMeHHbIX U reTeporeHHbIX
peakuusx. MoHATVe 0 kaTasm3e. MoHATVE O XMMUYECKOM paBHOBECUU. DaKTOpbI,
B/IMAIOLLME HA CKOPOCTb XMMMYECKOWN peakuum N MNOMOXEHME XMMUYECKOro
paBHOBeCKS.

OKUCNTENIbHO-BOCCTAHOBUTE/IbHBIE  PeakuuKn,  3NEeKTPOHHbIA  6anaHc
OKUCNNTENbHO-BOCCTAHOBUTE/IbHOW peakumu. CocTtaBneHve  ypaBHEHWi
OKUC/INTENIbHO--BOCCTAHOBUTE/IbHLIX ~ peakuui C  UCMOMb30BaHWEM  MeToja
3/1IEKTPOHHOr0 6anaHca.



Teopusa aNeKTPONUTUYECKOW AnUccouMaLmm. SNEKTPONNUTBI U HEINIEKTPOSNTLI.
KaTnoHbl, aHMOHbI. MexaHun3m guccoumaumm BewecTB C pas/IMyHbIMA BUAAMU
XnMmYeckou cessn. CTeneHb gmccoumaumn. CunbHble 1 criabble 31eKTPONTBI.

PeakLmn MOHHOro o6meHa. Y CnoBus NPOTEKAHNA peakuuii MIOHHOTO 0OMeHa,
MOSHble W COKpALEHHble WOHHble YpaBHEHWA peakumii. CBOWCTBA KWUCIOT,
OCHOBaHWI W CONeil B CBeTe NpeAcTaB/eHniA 06 3NeKTPOMTUYECKON AMCcCoLMaLnn.
KayecTBeHHble peakumu Ha MOHbI. MOoHATKE O TapPon3e CoNeil.

XUMWNYECKNIA IKCNIEPUMEHT :

O3HaKOM/IEHME C MOAENSAMU KPUCT/IIMYECKUX PELLETOK HeopraHnUYeckumx
BELLEeCTB — MEeTa//IoB M HemeTannos (rpadgmura v asmasa), CNOXHbIX BELLECTB
(xnopwaa HaTpus), NccnefoBaHme 3aB1UCMMOCTM CKOPOCTU XMMUYECKOI peakumm oT
BO3MENCTBMA  pasMYHbIX  (PaKTOPOB, WCC/EA0BaHME  3/IEKTPONPOBOLHOCTU
PacTBOPOB BELLECTB, NpoLecca AUCCoLMaLMmn KUCOT, LienoYyer n coneit (BO3MOXHO
NCMOo/Mb30BaHNe BWAEO MaTepuasioB), MPOBELEHWe OMbITOB, WNHOCTPUPYHOLLMX
MPU3HaKM MPOTEKAHMS peakunini MOHHOroO o06meHa (obpas3oBaHMe 0cafka,
BblaesieHne rasa, obpasoBaHMe BOfbl), OMbITOB, WKOCTPUPYIOLWNX MPUMEPSI
OKUCNNTENbHO-BOCCTAHOBUTENIbHBIX peakunid (ropeHue, peakuuy pasnoXeHus,
COeAMHEHUNS),  pacno3HaBaHWe  HeopraHWMYecKMX BELLECTB C  MOMOLLGHO
KaueCTBEHHbIX peakLuiA Ha NOHbI, peLLeHre 3KCMepUMeHTasIbHbIX 3a4ad.

HemeTansibl n nx coegnHeHns

Obuwas xapakrepucTnka ranoreHoB. OCOOGEHHOCTM CTPOEHUS aTOMOB,
XapaKTepHble CTeneHW OKucneHus. CTpoeHue U (M3nYecKme CBOMCTBA NPOCTbIX
BELLECTB — ra/loreHoB. XMMUYecKme CBOMCTBa Ha Npumepe Xnopa (B3aMMoencTamne
C MeTalamu, Hemetaniamu, Lenodamu). Xnoposogopod. ConsHasa KuCioTa,
XUMUYECKMEe  CBOWCTBA, MO/My4eHMe, npuMeHeHue. [elicTBMe Xxopa MU
X/I0POBOA0OPOAA HA OpraHM3M YenoBeKa. BavkHenLme xnopuabl Y X HaxoXaeHWe B
npupoze.

Obwasa xapakrtepuctnka anemeHtoB VIA-rpynnbl. OCO6EHHOCTM CTPOEHUS
aTOMOB, XapaKTepHble CTereHn okucneHus. CTpoeHVe U (PU3NYecKne CBOWCTBA
MPOCTbIX BELLECTB — KMCIOPOAa U cepbl. ANINOTPOMNHbIE MOAUMMNKALMN KUCIopoaa
N cepbl. XUMUYeCKne cBoWcTBa cepbl. CepoBOAOPOS, CTPOEHUe, PU3NYECKMEe U
XMMU4Yeckune coicTea. OKCuAbl Cepbl Kak MPeacTaBUTENIN KUCNOTHBIX OKCUZOB.
CepHast Kucnota, ranyeckue N Xummyeckune cBoicTea (06LLMe Kak NpeacTaBuTeNs
Knacca KMCMoT U cneunuyeckne). XUMUYECKME peakuuu, nexalie B OCHOBe
NMPOMbILL/IEHHOrO Cnocoba Mnosly4yeHUs CEPHOWM KUCNOTbl. TMPUMEHEHWe CepHON
Kncnotel. COMM CEPHON KWCMOTbI, KayeCTBEHHAas peakuuss Ha Cy/bpaT-MoH.
HaxoxaeHne cepbl 1 eé coeAuHeHMn B npupofe. XMMUYECKOe 3arps3HeHume
OKpYXXatoLet cpefbl COefUHEHMAMU cepbl (KUCMOTHbIE [0XAW, 3arpsasHeHue
BO34yXa 1 BOAOEMOB), CrIOCOObI €ro NpeoTBpaLLeHNs.



Obuwan xapaktepuctmka anemeHToB VA-rpynnbl. OCOGEHHOCTM CTPOEHUSA
aTOMOB, XapaKTepHble CTeneHW OKWMCNeHWs. A30T, pacnpoCcTpaHeHUe B NPUPOAE,
(hm3nyeckme N XMMMYecKre ceoricTea. KpyrosopoTt asoTta B npupoge. AMMUak, ero
(hn3nyecKne 1 XMMMYeCKne CBOCTBA, MoJsTyYeHre 1 npumeHeHre. Conm aMmMoHUs,
NX (n3NYECKMe N XMUMUYECKNE CBOMCTBA, NpMMeHeHMe. KayecTBeHHas peakumsa Ha
MOHbI aMMOHMA. A30THas KWCoTa, eé nosyvyeHune, UnMYeckre U XUMUYECKMEe
cBoMcTBa (0OWMe Kak MpeAcTaBUTeNs Knacca KWUCMIOT U cneumpuyeckue).
icnonb3oBaHve HATPATOB M COJe aMMOHUSA B Ka4eCTBE MUHEPa/IbHBIX Y06PeHNIA.
XMMYecKoe 3arps3HeHe OKPY)XatoLLein cpefbl COeanHEHNAMM a3oTa (KMCNOTHbIe
OOXAOW, 3arpsasHeHVe BO3fyxa, MoyBbl U BOLOEMOB). Pocdop, annoTpornHble
MoanuKaumm tocdopa, PrUnYHeckue N Xxmmuyeckme ceonctea. Okeug docgopa
(V) n octopHas KucnoTa, PU3NYECKME N XUMUYECKME CBOWCTBA, MONyYeHNe.
Mcnonb3oBaHme (hocaToB B Ka4ecTBe MUHepasibHbIX YA06peHWA.

Obwasa xapakrtepuctnka anemeHToB IVA-rpynnbl. OCO6EHHOCTM CTPOEHUS
aTOMOB, XapaKTepHble CTEMEHN OKUCNEHUS. Y TNepos, annoTPONHbIE MOAUGMKaLN,
pacnpocTpaHeHne B NpUpoge, PU3NYecKne 1 XMMmUyeckne ceorcTea. Agcopoums.
KpyrosopoT yrnepoga B npupoge. Okcuibl yrnepoga, WX Qusnyeckme w
XMMUYeCKNe CBOWCTBa, [ENCTBME Ha JKMBble OPraHuW3mbl, MOJyYyeHne W
NPUMeHeHne. DKON0rnyeckne nNpobsemMbl, CBA3aHHble ¢ okcngom yrnepoga (1V),
rmnoTesa rnobasbHOro MoTeneHns Kanumara, MapHUKOBBIA 3MMEKT. YTosbHasA
KMcnota u eé conu, Ux (hu3myeckne N XMMMUYECKMe CBOICTBA, MOMyYeHUe U
npumeHeHne. KayeCTBeHHas peakuus Ha KapboHaT-NoHbl. lcnonb3oBaHue
KapOOoHaTOB B ObITY, MeULMHE, NPOMBbILLIEHHOCTU U CE/IbCKOM X039CTBE.

MepBOHaYa/ibHbIE NOHATUSA 06 OpraHMYecKmX BELLLeCTBAX KakK O COeAUHEHUAX
yrnepoga (MeTaH, aTaH, 3TUNeH, aueTWUIeH, 3TaHO/, MULEPWH, YKCYCHaa KCOTa).
MpupogHble WUCTOYHMKM  YrNIeBOAOPOAOB (Yronb, MNPUPOAHbLIA ras, HeMTb),
MPOAYKTbl UX nepepaboTkn (6eH3UH), UX Posib B ObITY U MPOMbILLIEHHOCTH.
[MoHATVE O BUONOTMYECKN BXKHBIX BELLECTBAX: XMpax, 6enikax, yrnesogax — n nx
PO/ B KU3HM 4enoseka. MaTepuasbHOe €QUHCTBO OpraHuUYeckKUx W
HeopraHM4yecKnx coefvHEHWIA.

KpeMHWiA, ero (u3nyeckue u XMMMUYECKME CBOWCTBA, MOJyYeHWe W
npumeHeHne. CoeMHEHNA KpeMHUA B npupode. O6Lume npefcTaBieHns 06 okcuae
KpeMHUa (IV) 1 KpeMHueBoW Kucnote. CUMKatbl, X UCNOMb30BaHNE B ObITY, B
MPOMBILLNIEHHOCTU. BadkKHeiLlune CTpouTe/ibHble MaTepuasibl: Kepamuka, CTEeK/O,
LleMeHT, 06eTOH, >kene3obeToH. [1pobnembl 6e30MacHOro  MCMob30BaHNA
CTPOUTENbHBIX MaTepnasioB B NOBCELAHEBHOMN YXU3HN.

XUMWNYECKNI IKCNIEPUMEHT :

n3yyeHne 06pasL0B HEOPraHNYeCKNX BeLLECTB, CBOMCTB COJMIAHOM KWC/OTHI,
MpoBefeHNe KaueCTBEHHbIX peakumii Ha X/I0pUA-UOHbI N HAO/IOAEeHVE NMPU3HAKOB



X MPOTEKaHWs, OMbITbl, OTPaKaroLine (U3MYecKne U XMMUYECKME CBOICTBA
rafloreHoB U WX COefAVHEHWIA (BO3MOXHO WCMO/b30BaHME BUAEOMATEPUAIOB),
O3HaKoM/1eHMe ¢ 0bpasLamm Xnopuaos (rasioreHnaoB), 03HaKoOM/IEHUe C 06pa3LaMm
cepbl U eé coefuHeHWsAMM (BO3MOXHO WCMO/Mb30BaHWE BUAEOMATEpPUAsIoB),
Hab/loAeHne npouecca 06yrnnBaHus caxapa nog 4encTBMeM KOHLEHTPUPOBaHHOM
CEPHOM KMCNOTbI, U3yYeHMe XMMUYECKMNX CBONCTB pa3baB/eHHON CEPHON KNCOTbI,
NnpoBefeHNe KayeCTBEHHON peakumu Ha Cynb(aT-uoH 1 HabMoaeHe Npu3Haka eé
NPOTEKaHWUS,, 03HAKOMJIEHNE C (DM3MYECKMMM CBOWCTBaMM a30Ta, qocdopa v KX
COeAMHEHNIA (BO3MOXHO MCMO/b30BaHNe BUAeOMaTEPUanoB), obpasuamm a3oTHbIX
N hocopHbIX YA0BpeHWiA, nony4veHne, cobupaHue, pacrnosHaBaHUe N U3y4veHMne
CBOWCTB ammuaka, NpoBeAeHMEe KayeCTBEHHbIX peakumili Ha WMOH aMMOHUSA U
(hochaT-MOH UM  U3y4YeHWe TMPU3HAKOB WX MNPOTeKaHWs, B3aMMOLEeNCTBue
KOHLEHTPMPOBAHHOW a30THOW KWCMOTbl C MefAblo (BO3MOXHO MCMO/b30BaHMe
BUEOMATEPUAIOB), W3YYeHVe MOfeNen KPUCTIMYECKUX pPeLléToK aimMasa,
rpadmta, ynnepeHa, 03HaKOM/IEHWE C MPOLIECCOM aacopoumMn PacTBOPEHHbIX
BELLECTB aKTMBMPOBAHHLIM YrNEM M YCTPOMCTBOM MPOTUBOrasa, MoyyeHue,
cobupaHue, pacrnosHaBaHne M M3yyeHWe CBOWCTB YI/IEKMC/IOro rasa, NpoBefeHune
KayeCTBEHHbIX peakumili Ha KapboHaT MU CUIMKAT-MOHBI U U3YYeHKe MPU3HaKoB MX
NPOTeKaHWs, O3HAKOMJ/IEHWE C MNPOAYKUMEA CUMKATHON MPOMbILLIEHHOCTH,
PeLleHne 3KCrepyMeHTaNIbHbIX 3af4ay Nno Teme «BaxHenlwne HemeTanibl U KX
COeINHEHUSA.

MeTansnbl U UX CoOefMHEHUSA

Ob6Lan xapakTepucTnKa XMMNYECKUX 3/IEMEHTOB — METa/I/IOB HA OCHOBaHUU
X NONOXeHus B [1eproaMyecKoin cuUcTeMe XUMWUYECKMX 3nemeHToB MA. W.
MeHzeneesa 1 CTpoeHUsi aToMoB. CTpoeHve MeTannos. MeTannnyeckas CBA3b U
MeTa//InYeckas  KpUCTa/IMYeckass  pellétka.  ONEeKTPOXMMUYECKUA  psg
HanpsbkKeHWin MeTannoB. PU3NYECKE N XMMUYECKMe CBOWCTBA MeTa1oB. Obuive
Croco6bl Mosny4vyeHnss MeTainoB. [MOHATME O KOPPO3UM METasI0B, OCHOBHbIE
CMoco6bl 3aWMTbl X OT KOppo3un. Cnnasbl (CTasb, YyryH, AHOpasitoMUHKIA, OPOH3a)
N UX MPUMEHEHWE B ObITY N MPOMbILLIEHHOCTHN.

LLlenoyHble MeTansbl: NOJIOXKeHWe B [epnoanyeckon CUCTEME XUMUYECKUX
anemeHToB M. . MeHpaeneeBa, CTpOeHMe MX aTOMOB, HaxoX[eHWe B Mpupoje.
dun3myeckme N XMMMYeCKMe CBOMCTBa (Ha NpuMepe HaTpusa K Kanms). OKeuibl 1
rMAPOKCUAbI HaTpUa W Kaius. TpYMeHeHWe LWEeNoYHbIX MEeTaloB U UX
COEVUHEHNIA.

LLlefloyHO3eMeNIbHbIE  MEeTa/i/lbl  MarHuil - M Ka/lbLWil:  MOJIOXKEHVE B
MeproamnyecKor cucTeme XMMMYECKNX aneMeHToB . . MeHeneesa, CTPOEHME KX
aTOMOB, HaXOXAeHWe B npupoge. PU3NYeCcKne U XMMUYECKMEe CBOMCTBA MarHNs v



Ka/ibLUms. BaxHelLne coeiMHeHNs KanbLms (OKCua, rmapokcun, conm). XXECTKoCTb
BOZbI U CrIOCOObI €& YCTpaHEHUS.

ANOMUHWIA: NONOXeHWe B [eprnognyecKoin CUCTeMe XMMUYECKNX 3/IEMEHTOB
O. V. MeHpeneeBa, CTpoeHMEe aToma, HaxoxieHue B npupoge. dusnyeckme u
XVIMUYECKNe CBOMCTBa a/IlOMUHMA. AM(OTEPHbIE CBOMCTBA OKCUAA U TMapoKcuaa
UHOMUHNA.

XKeneso: nonoxeHue B INepnoamnyeckoin cMcTeMe XUMUYECKUX 3N1EMEHTOB .
. MeHpeneeBa, CTPOEHWE aToMa, HaxoxieHuve B npupoge. Pusndeckne u
XMMUYECKMe CBOMCTBA Xenesa. Okcuabl, rmapokevasl 1 conm xxenesa (1) v >xenesa
(111, nx cocTtas, CBOMCTBA U NOYYeEHNE.

XYMUNYECKWNIA IKCNEPUMEHT :

O3HakoM/ieHMe ¢ ob6pasuamy MeTaII0B U CNaBoB, WX (PU3NYECKMMMU
CBOMCTBaMW,  M3y4yeHWe pe3ynbTaToB  KOPPO3MM  MeTayIoB  (BO3MOXHO
MCNONb30BaHNe BWAeOMaTepuasnioB), OCOOEHHOCTeW B3aUMOLENCTBMSA OKcuaa
Ka/ibUMA W HaTpus ¢ BOAON (BO3MOXHO WCMONb30BaHWE BUaeOMaTepuanos),
nccnefoBaHve CBOMCTB XECTKOM BOAbI, MPOLEcca ropeHuns xenesa B KUCIOPOAe
(BO3MOXHO  MCNO/Mb30BaHME  BMAEOMAaTepuanoB), MNPU3HAKOB  MPOTeKaHWs
KayeCTBEHHbIX peakLMil Ha NOHbI: MarHus, KaibLus, aitoMUHUA, UMHKA, Xxenesa (11)
n xenesa (I11), megn (Il), HabnogeHWe M OnMcaHWe MPOLIECCOB OKpaluMBaHUA
nnamMeHn WOHaMM HaTpus, Kaama wn  Kaibuua (BO3MOXXHO MCMOMNb30BaHMe
BUeoMaTepranos), nccnefoBaHe aMhoTePHbIX CBOMCTB MMAPOKCHAA a/TFOMUHNA U
rMapoKcuia UMHKa, pelleHne aKCrneprMeHTasIbHbIX 334ad no Teme «BaxHeinwne
MeTa//1bl N UX COEAUHEHNA.

XMUA N OKpy»KaroLLasa cpega

BelwectBa n maTepuasibl B NOBCEAHEBHOM XXW3HW 4YenoBeka. besonacHoe
NCMO/Ib30BaHNe BELLECTB Y XMMUYECKMX peakumid B ObITy. [MepBas MoMoLLb npu
XUMNYECKMX 0XKOTrax U OTpaBieHUAX.

XMUYecKoe 3arpsasHeHne OKpy>Karolleil cpefpl (npegenbHas gonycTumas
KOHLeHTpauusa BewecTs, ganee — MAK). Ponb XMMuK B peLleHnn 3KOM0rMYecKmx
npo6nem.

XUMWNYECKUIA IKCNEPUMEHT :

n3yyeHve 0bpasLloB MaTepuasioB (CTEK/O, Crnasbl METa/I10B, MOMMMEPHbIE
marepuasbl).

Me>knpeamMeTHble CBA3MU

Peanunsauma MeXnpegMeTHbIX CBA3E NpU M3ydeHUUM Xummm B 9 Kracce
OCYLLECTB/IAETCA 4Yepe3 MCMO/Mb30BaHWE KakK OOLMX ecTeCTBEHHO-HAYUHbIX
MOHATWI, TaK U NOHATUN, ABNAIOLMXCA CUCTEMHbLIMU ANA OTAeNbHbIX NPeaMeToB
eCTeCTBeHHO--Hay4HOro LuKna.



Obuine ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HblA (haKT, rMnoTesa, 3aKoH,
Teopus, aHan3, CUHTe3, Knaccumkaums, nepuoanMyHOCTb, HabnoLeHNe,
3KCMEePUMEHT, MOJENMpPoBaHNe, W3MePeHWe, MOAEeNb, SABMIEHUE, MapHUKOBbIN
ahheKT, TEXHOMOrA, MaTepuabl.

®un3mka: MaTepus, aToMm, 3/1EKTPOH, NPOTOH, HEMTPOH, NOH, HYKNL, N30TOMbI,
PaAno0aKTUBHOCTb, MOMeKyna, ANEKTPUYECKII 3apAag, MPOBOAHUKN,
MOMYMNPOBOAHWUKN,  OM3INEKTPUKKM, (DOTO3/IEMEHT, BELLECTBO, Teno, O060BbéM,
arperaTHoe COCTOSIHME BeLLeCTBa, ras, pacTBop, pacTBOPMMOCTb, KPUCTa//INYECKAS
peLéTka, cnnaebl, (PU3NYECKNE BeIMUMHbLI, efUHWULbI U3MepPEeHNs, KOCMUYECKOoe
NPOCTPaHCTBO, NaHeTkl, 38é34bl, CosHLe.

Buonorusa: goTtocuHTes, AbixaHue, 6uoctepa, 3KOCUCTEMA, MUHepasibHble
yA00peHns, MUKPO3/IEMEHTbI, MaKPO3/IEMEHTbI, NUTaTe/IbHbIe BELLECTBA.

["eorpadua: atmocepa, ruapocgepa, MUHepabl, FOPHbIE MOPOAbI, NMONE3HbIE
MCKOMaemble, TOMNBO, BOAHbIE PECYPCbI.



NNAHVNPYEMbBIE PE3YJIbTATbl OCBOEHUA TMPOIPAMMBbI 110
XM HA YPOBHE OCHOBHOI' O OBLUEI O OBPA3OBAHINA

JIMYHOCTHDbIE PE3YJ/IbTATbI

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHWA MNpPOrpammbl  OCHOBHOIO  O6LUEro
0bpa3oBaHMA AO0CTMraloTca B XoAe O0Oy4YeHMs XMMWUUM B €AMHCTBE Y4ebHON W
BOCNUTATENbHON AeATENbHOCTU B COOTBETCTBUM C TPaAULMOHHBLIMI POCCUACKMMMU
COLMOKY/IbTYPHbIMA N AYXOBHO-HPABCTBEHHbLIMW LEHHOCTAMM, MPUHATLIMA B
o6LLecTBe MpaBuiaMu W HOpMaMu MOBEAEHWMS M CMOCOBCTBYHOT npoueccam
CamMOornoO3HaHMs, CaMopPa3BUTUS 1 coLmanmn3aLnm 06yYaroLLMXCA.

JINYHOCTHbIE  pe3ynbTaTbl  OTPaXalT  TOTOBHOCTb  0Oy4aroLmMXCH
PYKOBOACTBOBATbCA  CUCTEMOM  MO3UTUMBHBLIX LIEHHOCTHbIX OpPUEeHTauuin u
pacLLUMpeHme OnblITa AesATeNIbHOCTM Ha €€ OCHOBE, B TOM YMC/IE B YaCTW:

1) NnaTpruoTM4eCKOro BOCMNUTaHUS:

LLEHHOCTHOIO OTHOLLEHWNA K OTEeYEeCTBEHHOMY KY/IbTYPHOMY, NCTOPUYECKOMY
N HayYHOMY HaCNeAuto, MOHWMAaHMS 3HAYEHUS XMMUYECKOWN HAyKN B XKU3HU
COBPEMEHHOro 06LLecTBa, CMNOCOOHOCTU BMafeTb AOCTOBEPHOM MHGOpMaLMen o
nepefioBbIX AOCTUKEHUAX W OTKPbITUSX MWUPOBOM U OTEUECTBEHHON XUMUMW,
3aMHTEPeCcOBaHHOCTM B HAY4HbIX 3HAHUSX 06 YCTPOMCTBE MMPa N 0OLLLECTBA;

2) rpaXkaaHCcKoro BOCNUTaHWA:

NPeACTaBNeHMS O COUMaIbHBIX HOpMax W npaBuiax MeXIMYHOCTHbIX
OTHOLLUEHWIA B KONNEKTNBE, KOMMYHUKATUBHOW KOMMETEHTHOCTU B OOLLECTBEHHO
MonesHon, y4yebHO-MCCNefoBaTENIbCKOM,  TBOPYECKOW M APYrux  Buaax
AeATeNIbHOCTU, TOTOBHOCTM K pPa3HOO0Opa3HOM COBMECTHOW [eATeNbHOCTU MNpu
BbIMO/IHEHUM  Y4eOHbIX, MO3HaBaTeNlbHbIX 3afa4y, BbIMOJIHEHUM XUMUYECKUX
3KCNEePUMEHTOB, CO3[jaHNM Y4ebHbIX MPOEKTOB, CTPEM/IEHNS K B3aMOMNOHUMaHUIO
1 B3aMMOMOMOLLIM B NPOLIECCE 3TON Y4eOHOW AeATeIbHOCTM, FOTOBHOCTM OLIEHMBATb
CBO& noBefeHWe W MOCTYMNKU CBOMX TOBapuWLIe C MO3UUMU HPABCTBEHHbIX U
MpPaBoBbIX HOPM C YYETOM OCO3HAHWA NOCNEeACTBUIA MOCTYMNKOB;

3) LEHHOCTM Hay4YHOr 0 NO3HaHWS:

MWPOBO33PEHYECKME MPEACTaB/IEHNS O BELLECTBE M XUMWUYECKOW peakumu,
COOTBETCTBYIOLME COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKuM M COCTaBNAHOLLME
OCHOBY A1 NOHVMMaHUA CYLLHOCTU HaY4YHOW KapTUHbI MUpa, NpeacTaBneHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX pPasBUTUS MPUPOAbI, B3aMMOCBA3SX 4e/oBeKa C
NPUPOAHOIA CPefo, O PO XUMUM B MO3HAHUN 3TUX 3aKOHOMEPHOCTEMN;

Nno3HaBaTe/lbHble MOTVBbI, HarnpaB/IEHHbIE HA MOMTyYeHNe HOBbIX 3HaHWI Mo
XUMUKM, Heobxoanmble ANA 00bACHEHMS HabntodaeMbIX MPOLECCOB U ABMEHWIA,
Mo3HaBaTe/lbHOW, WMH(OPMAUMOHHON W 4MTaTeNbCKOW Ky/NbTypbl, B TOM 4uChe
HaBblKOB CaMOCTOATE/IbHOM paboTbl C  y4eOHbIMM  TEKCTaMK, CrpPaBOYHOM



NATEPaTYpPOil, AOCTYMHLIMA TEXHUYECKUMU CPefcTBamMU  MH(OPMALMOHHBIX
TEXHO/IOTUNA;

NHTEpPeC K OOYyYeHVUO W TMO3HaHWI, N1H0603HATENIbHOCTb, FOTOBHOCTb W
CMOCOOHOCTL K CaM000pa3oBaHWt,  MPOEKTHOM W MCCNefoBaTe/IbCKOM
[eATeNIbHOCTIN, K OCO3HAHHOMY BbIGOPY HanpaBneHHOCTN WU YPOBHA 00y4YeHUs B
AasibHeNLeM;

4) (hopmMMpoBaHUA KyNbTYypPbl 340POBbLA:

OCO3HaHWe LEHHOCTW >KW3HW, OTBETCTBEHHON0 OTHOLUEHMS K CBOEMY
3[0POBbLI0, YCTAHOBKM Ha 340p0Bbli1 06pa3 XW3HW, OCO3HaHWEe MOCMeACTBUA U
HenpusATne BPeLHbIX NpMBbIYeK (YNOTPebeHNs ankorons, HapKOTUKOB, KYPeHUs),
HeoOX0AMMOCTN  CO6MOAEHNA npaBu  6e30MacHOCTM  Npy obpalleHun ¢
XUMUYECKUMI BELLLECTBAMU B ObITY U peasibHOMN YKN3HM;

5) TPyA0BOro BOCMUTAHUSA:

MHTEPEC K NPaKTUYeCKOMY M3YUYeHWI0 NPogeccuini n Tpyaa pasfiMyHoro poja,
yBaXKEHWe K TPYLY U pe3ynbTataM TPYA0BOIN AeATeNlbHOCTH, B TOM YKC/e Ha OCHOBE
NPUMEHEHNS  NPeAMETHbIX  3HAHWW MO XUMWK,  OCO3HAHHBLIN  BbIGOP
NHAVBUAYA/TbHOW TPaeKTOpUK NPOLO/MKEHNSA 06pa30oBaHnsA C YHETOM JIMYHOCTHbIX
WNHTEPECOB M CMOCOOHOCTU K XMMWUK, OBLLIECTBEHHBLIX NHTEPECOB M NMOTPEOHOCTEN,
YCMELHON NPogecCnoHaNIbHOM AeATeNIbHOCTU U Pa3BUTUA HEOOXOAUMBIX YMEHWIA,
rOTOBHOCTb afanTMpOoBaTbLCA B MPOECCUOHASIbHOW CPeje;

6) 3K0/I0rMYecKoro BoCnmMTaHuA:

9K0/0rMYeCcKm LienecoobpasHoe OTHOLLEHNE K NPUPOAE KaK UCTOYHUKY XKU3H
Ha 3emsie, OCHOBe €€ CyLlecTBOBaHMS, MOHUMaHWe LEHHOCTU 340pOBOro W
6e3onacHoOro o6bpasa >XW3HW, OTBETCTBEHHOE OTHOLUEHME K COOCTBEHHOMY
(hM3MYECKOMY W TMCUXMYECKOMY 3[40POBbK, OCO3HaHME LEHHOCTU COBONH0AEHWS
npasu 6e30MacHOro NoBeAeHNs Npy paboTe C BeLecTBaMu, a Takxke B CUTyauusx,
YIPOXAKLLUMX 340POBbIO N XKN3HW NKOLEN;

CMOCOOHOCTU MPUMEHATb 3HaHWA, MOoJlyYaeMble MPU U3YYEHUU XUMWUW, 4NS
peLleHmns 3afa4, CBA3aHHbIX C OKPY)KatoLLEen NPUPOLHON CPefoi, ANA NOBbILLEHNA
YPOBHA  3KOJIOTMYECKOW  KYNbTYpbl, 0OCO3HaHWA rN106abHOr0  Xapakrepa
3KOJIOTUYECKMX NPoBaeM M MyTen MX peLleHns MOCPeACTBOM METOAO0B XMMUW,
3KO/I0rMYECKOro MbILL/IEHNSA, YMEHUA PYKOBOACTBOBATLCA UM B MO3HaBaTe/IbHOM,
KOMMYHWKaTUBHOW M COLMabHOM NPaKTUKE.

METAMNPEOMETHbIE PE3Y/IbTATDI

B coctaBe MmeTanpegMeTHbIX pe3y/fbTaTOB BbILENAOT 3HaYMMble AJ1F
(hOpPMMpPOBaHNA MMPOBO33PeHUA 00LLeHayYHbIe MOHATUSA (3aKOH, TeopUs, NPUHLAM,
rmnoTesa, (akT, CWUCTEMa, [MPOLECC, I3KCMEPUMEHT W [pyroe.), KOTOpble
MCNONb3YKTCA B €CTECTBEHHO-HAy4YHbIX Y4YeOHbIX MpeameTax W NO3BONAOT Ha
OCHOBE 3HaHWI M3 3TUX MNPeAMETOB (POPMMPOBATL MPEACTaB/EHME O LIeNOCTHOM



Hay4HOW KapTUHEe MUpa, N YHUBEpPCa/IbHble Y4ebHble feinCTBUA (MO3HaBaTe bHbIe,
KOMMYHWKaTMBHbIE, PerynsTMBHbIE), KOTOpble 06ecneynBaloT (OpPMMPOBaHUME
FOTOBHOCTU K CaMOCTOATE/lbHOMY M/1aHMPOBaHMIKO U OCYLLECTB/IEHNIO Yy4ebHOM
[eATeIbHOCTW.

[Mo3HaBaTe/IbHble YHUBepPCa/ibHble yYebHble AeCTBUSA

Ba3oBble /lornyeckre AercTBuUS:

YMEHUSA WCMOMb30BaTb MPUEMbI JIOTMYECKOTrO MbILIEHNA MPU OCBOEHUM
3HAHWI: pacKpbIBaTb CMbIC/T XUMUYECKUX MOHATUIA (BbIAENATb MX XapaKTepHble
NPU3HaKW, yCcTaHaB/MBaTb B3aMMOCBA3b C APYrMMU MOHATUAMM), MUCMNO/b30BaTb
MOHATMA A4/19 00BACHEHWNA OTAEMNbHbIX (DaKTOB U ABMIEHWI, BbIOGMPATh OCHOBAHUSA U
KpUTepun AN Knaccuukaumm XMMUYECKUX BELLECTB M XUMUYECKMX PeakLui,
yCTaHaB/NMBaTb MPUUYNHHO-CNEACTBEHHbIE CBA3W MeXAy OO0beKTamu M3y4veHus,
CTPOUTb NIOrNYECKMe paccyxaeHns (MHAYKTUBHbIE, LefyKTVBHbIE, MO aHaIormm),
[enatb BbIBOAbI M 3aK/THOUYEHWS;

YMeHVEe TNPUMEHATb B MPOLECCe MO3HAHUA MNOHATUA (MpPeAMETHblE W
MeTanpeamMeTHbIe), CUMBOIMYECKME (3HAKOBbIE) MOAENN, UCMO/b3YeMble B XMW,
npeo6pas3oBbIBaTh LUMPOKO MPUMEHSEMbIe B XMMUW MOAE/bHbIE MPeCcTaBeHns —
XUMUYECKUIA 3HaK (CMMBON 3/IEMEHTA), XMMUYecKas (opMyna U YypaBHeHue
XVIMUYECKOW peakumy — npu peLleHnn y4yebHOo-no3HaBaTebHbIX 334a4, C YY4ETOM
3TUX MOJENbHbIX NPEeACTaBNEHUA BbISBNATL U XapaKTepn3oBaTb CYLLECTBEHHbIE
MPU3HaKN N3yYaeMbIX 0OBEKTOB — XMMUYECKNX BELLECTB N XUMUYECKUX PeakLni,
BbISIBNATL  0OLUMEe  3aKOHOMEPHOCTW,  MPUYMHHO-C/IEACTBEHHbIE  CBA3N U
NMPOTUBOPEUNS B U3yYaeMblIX NPoLeccax 1 ABNeHUsX.

BazoBble nccrefoBaTe/ibCKUe feicTBUS:

YMEHWE WMCMOo/b30BaTb MOCTaB/IeHHbIe BOMPOCbI B KayecTBe WMHCTPYMeHTa
MO3HaHWA, a TaKXKe B Ka4ecTBe OCHOBbI A1 POPMUPOBaHMS TMNOTE3bI MO NPOBEPKE
MPaBWIbHOCTM BbICKA3bIBAEMbIX CYXAEHUM;

npuobpeTeHne OMbiTa MO MNJAHUPOBAHUIO, OPraHM3auMn n MNpPOBeLEHUIO
YUYEHNYECKMX 3KCMEepUMEHTOB, YMeHWe Habnwofatb 3a XO[OM npoLecca,
CaMOCTOSATE/IbHO MPOrHO3MPOBaTb €ro pesynbTar, POPMY/IMPoBaTh 0000LLEHNS U
BbIBOAbI MO pe3y/ibTaTam NpoBeAEHHOr0 ONbITa, UCC/eA0BaHNA, COCTaB/IATL OTHET
0 NpofenaHHo paboTe.

PaboTa ¢ nHopmauueii:

yMeHVe BblOMpaTb, aHaM3MpPoBaTb W WHTEPMNPETUPOBATb WHMOPMALMIO
Pa3NYHbIX BULOB M (HOPM NPeAcTaBieHns, NonyyYaeMyto U3 pasHbIX UCTOYHUKOB
(Hay4HoO-MonynsipHas nmMTepaTypa XMMWUYECKOro COAepXKaHus, CnpaBOYHble
nocobus, pecypcbl WHTepHeTa), KPUTUYECKM OLeHMBATb MPOTUBOPEUMBYHO U
HelOCTOBEPHYHO MH(OPMALIMIO;



YMEHNe NPUMEHATb pas/inyHble METOAbl M 3amnpocbl NpW MOUCKe n oTbope
MH(OPMaLUMN N COOTBETCTBYHOLUMX [aHHbIX, HEOOXOAMMbIX [ANS BbINOMHEHNS
yuyebHbIX 1 No3HaBaTeNbHbIX 3a4a4 OnpeaenéHHOro Tuna, NprobpeTeHNe onbiTa B
06/1aCTM  MCNOMb30BaHUA  MH(OPMaLMOHHO-KOMMYHUKATUBHBIX — TEXHOMOIUNA,
OBNafieHne KybTYpPOo akTUBHOIO MCMO/b30BaHNA Pa3/INYHbIX NOMCKOBbLIX CUCTEM,
CaMOCTOATE/IbHO BblOMPaTb ONTUMabHYIO (HOPMY MpPeACcTaBieHNs MHPOPMaLA U
WNMOCTPUPOBATL pellaeMble 3aayy  HEC/IOXKHbLIMW  CXeMaMK, AuarpamMmmMamu,
ApyrMm hopmamm rpaukm n nx KOMoMHaLMsamMu,;

YMEHMe WCMosb30BaTb W aHaJM3vMpoBaTb B Mpouecce YyyebHOM K
NCCNeaoBaTeNlbCKON AeAaTeNIbHOCTU MH(OPMaLUio 0 BANAHWUN MPOMbILLIEHHOCTH,
Ce/IbCKOr0 XO03AMCTBA M TPaHCMopTa Ha COCTOSHME OKPY»KatoLen npupogHON
cpeabl.

KoMMyHUKaTVBHbIe YHUBePCas/IbHbIe YUYebHble AeCTBUSA:

YMeHWs 3afiaBaTb BONpockl (B Xo4e Ananora n (Unu) AMCKYyccun) no CyLecTsy
obcykgaemon  Tembl, (POPMYNMPOBaTb CBOWM  MPEASIONKEHNS  OTHOCUTE/IbHO
BbINO/IHEHWNA NPEASIOXKEHHON 3afauu;

YMEHUA  MpPeAcTaBNATb  MOMyYeHHble  pe3ynbTaTbl  NO3HaBaTe/lbHOM
[EATeNIbHOCTU B YCTHbIX W MUCbMEHHbIX TEKCTaxX; Aenatb MNpe3eHTauuio
Pe3yNbTaTOB BbIMOSIHEHWUA XMMWUYECKOrO 3KCNepumeHTa (11abopaTtopHOro OnbITa,
nabopaTopHOI paboTbl MO NUCCeA0BaHMIO CBOMCTB BELLLECTB, Y4EOHOIr0 NPOeKTa);

YMEHUS Y4eBHOro COTPYyAHMYECTBA CO CBEPCTHMKAMW B COBMECTHOWA
Mo3HaBaTe/IbHOW WM UCCNeLoBaTe/IbCKOM  [eATe/IbHOCTU  MpU  peLueHnn
BO3HMKAKOLWMX NpobieM Ha OCHOBe Y4éTa O0OLMX WMHTEPECOB M COr/lacoBaHMWS
no3vuunin (obeyXaeHns, 06MeH MHEHUSAMU, «MO3rOBble LUTYPMbI», KOOpPAUHALMA
COBMECTHbIX  [EMCTBWIA, ONpeAeneHMe KpUTEpMEeB MO OLEHKE KayecTBa
BbIMO/IHEHHOW PaboTbl 1 Apyrue).

PerynaTvBHble YHMBeEPCa/IbHbIE YYeOHble JeCTBUS:

YMEHMe CaMOCTOATE/IbHO OMpefeNaTh Lenn [eaTeNbHOCTH, NaHMpoBaTth,
OCYLLECTBNATb, KOHTPOMMPOBaTb M MpPY HEOBXOAMMOCTN KOPPEKTUPOBATL CBOKO
[eATeNbHOCTb, BblOMpaTh Hanbonee agheKTUBHbIE CMOCOObLI PELLIEHUS YUYEOHbIX U
Mo3HaBaTe/lbHbIX 3afay, CaMOCTOSTEe/lbHO COCTaB/ATb WM KOPPEKTMPOBATH
NPeANOXEHHbIA  anropuTM  AEWCTBUIA NPU  BbIMOSIHEHUW 33flaHWin C  YYETOM
MoSly4eHNs HOBbIX 3HaHWW 06 M3yyaeMbIX OObEKTax — BeLLeCTBax W peakuusx,
OLeHMBaTb COOTBETCTBME MOJIYHYEHHOr0 pe3y/ibTaTa 3asB/IEHHOW Lenn, YMeHue
MCNONb30BaTh M aHaI3NPOBATb KOHTEKCTbI, Mpea/iaraemMble B YCN0BUN 3aaHui.

NMPEAOMETHbIE PE3Y/IbTATDI

B coctaBe npeaMeTHbIX pe3y/nbTaTOB MO OCBOEHMIO 0653aTeflbHOro
COAepXaHus, YCTaHOB/IEHHOrO [aHHOW (hefepanbHO paboyeir MpPorpaMMon,
BbIAENAOT: OCBOEHHbIE 00YYaOLMMUCA HaydHble 3HaHWSA, YMEHUS U Crocoobbl



[eNCTBUW, creyudguyeckme AN MpeAMeTHOM 06nactm  «XuMus»,  BUAbI
[EeATeNbHOCTM MO MOJYYEeHWD  HOBOMO  3HAHWA, €ro  MHTepnpeTtauuu,
npeo6pa3oBaHNIO Y NMPUMEHEHNIO B Pa3/INUHbIX YH4EOHbIX N HOBbIX CUTYaLMsX.

K KoHLy 06y4eHuns B 8 Knacce npeaMeTHbIe pe3y/ibTaTbl HA 6a30BOM YpPOBHe

L0/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YHaOLLMXCA YMEHWIA:

e PacKpbiBaTb CMbIC/T OCHOBHbIX XVMMWYECKMX MOHATUIA: aTOM, MOJIEKYNA,
XUMUYECKNIA 3/1EMEHT, NPOCTOEe BELLECTBO, C/I0OKHOE BELLECTBO, CMeCb
(o4HOpPOLHAs N HEOAHOPOAHAsA), Ba/IEHTHOCTb, OTHOCUTE/IbHAs aToOMHas U
MOJIEKY/IPHAs Macca, KOMMYEecTBO BeLLecTsa, MOJSb, MOJIFpHasd Macca,
MaccoBast 019 XMMUYECKOT0 3/1EMEHTA B COEANHEHWUW, MONAIPHBIA 06bEM,
OKCW[, KWCNOTa, OCHOBaHWe, COJb, 3/M1EKTPOOTPULATENBHOCTb, CTEMEHb
OKWUCNEeHWs, XMMUYecKas peakums, Knaccuukauma peakuui: peakuuun
COEAMHEHUNS, peakuuMn pPasoXeHus, peakuuyn 3aMeLLeHns, peakuumu
06MeHa, 3K30- 1 3HA0TEPMUYECKUE peakLmn, TENMOBOW aPgeKT peakumu,
AP0 aTOMa, 3/IeKTPOHHbI CNOW aTOMa, aTOMHasi opouTanb, paauyc aTtoma,
XMUMUYECKas CBA3b, MOMAPHaA U HEMONspPHas KOBaJIeHTHasA CBA3b, MOHHAS
CBA3b, WOH, KaTMOH, aHWOH, pacTBOp, MaccoBasd [0Ns BellecTBa
(MpoLeHTHasA KOHLEHTpauus) B pacTBOpeE;

e WNMOCTPMPOBATb B3aUMOCBS3b OCHOBHbIX XWMWYECKMX MNOHATUA U
MPUMEHSATb 3TV NOHATUSA NMPU ONUCAHWM BELLECTB U UX MPeBPAaLLEHWIA;

e UCMOMb30BaTb XMMUYECKYHD CUMBOMMKY AN19 COCTaBNeHUs  (hopMyr
BELLLECTB U YPaBHEHUI XUMUYECKNX PeaKLUiA;

o OMpefenaTb Ba/IeHTHOCTb aTOMOB 3/1EMEHTOB B OMHAPHbLIX COeAUVHEHUSAX,
CTEMEeHb  OKWC/IEHUS  3/1IeMEHTOB B OWMHApHbLIX  COeAUHEHUAX,
NMPUHALNEXHOCTb BELECTB K OnpefenéHHOMY Kfaccy COeAMHEHWIA Mo
(hopmynam, BUO XUMWYECKOM CBA3M (KOBa/leHTHas W WOHHas) B
HeopraHM4yecKnx CoeanHEHUSX;

e packpbiBaTb cmbicn [lepuognyeckoro 3akoHa M. W. MeHgeneesa:
AEMOHCTPUPOBaTb MOHWMaHME MepUoaNYecKOin 3aBUCUMOCTU CBOWCTB
XUMUYECKNX 3IEMEHTOB OT WX MOMIOXKEHUS B 1epnoMyecKoin CUCTEME,
3aKOHOB COXPaHeHUsi MacCbl BELLeCTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKY/IAPHOIO YYeHus, 3aKoHa ABOragpo;

e ONUCbIBaTb W XapakTepu3oBaTb Tab/inM4YHyt0 Qopmy [lepuognyeckoi
CUCTEMbI  XMMWYECKMX 3/IEMEHTOB. pas3nyaTb MOHATUSA  «r/laBHas
noarpynna (A-rpynna)» n «noboyHas nogrpynna (b-rpynna)», manbie un
bofbLUMe Nepuofbl, COOTHOCUTbL 0003HAYeHUs, KOTOpble MMEKTCA B
Tabnmue «llepnoamyeckass cuctema XuMuYeckux anemeHtos M. W.
MeHzeneesa» C YMC/IOBbIMM XapaKTepUCTUKaMW CTPOEHWS aToMOB



XUMUYECKNX 3/1eMeHTOB (COCTaB 1 3apsg f4pa, 0bLee YMCo 31eKTPOHOB U
pacnpegeneHye nx no 3M1eKTPOHHbLIM C/I0AM);

KnaccuguumMpoBatb XMMUYECKMEe 3M1EMEHTbI, HeOpraHMYeckue BeLLecTBa,
XUMUYECKMEe peakumm (N0 YMCy WM COCTaBy YYacTBYIOLMX B peakumu
BELLLeCTB, MO TEN/I0BOMY 3NEKTY);

XapakTepn3oBaTb (ONUCbIBATb) 06LLME XMMUYECKMe CBOMCTBA BELLECTB
Pa3INYHbIX KIaccoB, NOATBEPXKAAA OnucaHve nNprMepamy MOMEKYNAPHbIX
YPaBHEHWNIA COOTBETCTBYHOLLMX XUMUYECKUX PeakLmi;

NMPOrHO3MpPOBaTb CBOMNCTBA BELLECTB B 3aBMCUMOCTW OT UX Ka4eCTBEHHOIO
COCTaBa, BO3MOXHOCTW MPOTEKAHUS XUMUYECKUX MpeBpalleHnid B
Pa3IMYHbIX YCIOBUAX;

BbIYNCNATb OTHOCUTENBbHYHO MONEKYNAPHYIO U MOMAPHYHO MAacChbl BELLECTB,
MacCOBYHO A0/Il0 XMMWYECKOro 3/71emMeHTa Mo (hopMynie COeAMHEHMS,
MaCCOBYHO [J0/10 BELLIeCTBa B pacTBOpe, NPOBOAUTb PaCUETbI MO YPaBHEHUIO
XUMUYECKOW peakuuu;

MPUMEHSATb OCHOBHbIE Orepauuy MbIC/IUTEIbHON AeATENbHOCTU — aHa/Iu3 1
CUHTE3, CpaBHEeHMe, 00006LLEHMe, cUCTEMATU3ALMIO, KnacCUuKauuio,
BbISIBNIEHME MPUYNHHO--CNEACTBEHHbIX CBA3E — [ANS1 U3YYeHUS CBOWCTB
BELECTB U XUMUYECKMX peakLMil, eCTeCTBEHHO-Hay4Hble MeTOoAbl
MO3HaHUA — HabMfeHWe, W3MepeHre, MOLENMPOBaHNe, 3KCMEepPUMEHT
(peasibHbIil 1 MbIC/IEHHbIN);

crief0BaTh NpaBmiamM rnosib30BaHNA XMMUYECKON Nocyaoi 1 nabopaTopHbIM
obopyfoBaHMEM, a Takke npasuiaMm o06palleHnss C BellecTBamMu B
COOTBETCTBUM C  MHCTPYKUMAMM MO  BbINOJIHEHUIO  N1abOpPaTOPHbIX
XUMUYECKNX OMbITOB MO MOYYEHUIO M COOMPaHMIO ra3006pasHbIX BELLECTB
(Bogopofda M Kucnopoga), NPUroTOB/IEHNIO PacTBOPOB C OMpeAesiéHHONM
MacCoBOI [0/eil paCTBOPEHHOrO BELLECTBa, NaHMPOBaTb U NPOBOAMTH
XUMUYECKME 3KCMEPUMEHTLI MO pacno3HaBaHWIO PacTBOPOB LUEoYEn U
KWUCNOT C MOMOLLbHO MHANKATOPOB (NlakMyc, DeHON(TanenH, MeTUIoPaHXX

n apyrue).

K KOHLy 06y4eHus B 9 Knacce npeameTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE
[0/MKHbI OTPAXKaTb CHOPMUPOBAHHOCTb Y 06YUaIOLLMXCS YMEHWIA:

PAaCKpPbIBaTb CMbIC/T OCHOBHbIX XWMWYECKMX MOHSATWIA:  XMMWUYECKMIA
371EMEHT, aTOM, MONeKyna, WOH, KaTMOH, aHWOH, MPOCTOe BELIECTBO,
CNOXHOE BELLUECTBO, BaNEHTHOCTb, 3/1EKTPOOTPULLATENBHOCTb, CTEmNeHb
OKUCNEHMS, XMMUYeCKas peakuus, XMMUYecKast CBSi3b, TEMIOBOI 3dhekT
peakumMn,  MO/Mb,  MONSIPHbIA  00bEM,  PacTBOP,  3NEKTPONUTSI,
HE3NEKTPONNTBI, 3NEKTPONUTUYECKAs AMCCOLMaLMs, pPeakumn WMOHHOro
0OMeHa, KaTa/M3aTop, XWMWYECKOe paBHOBecue, 06paTUMble U



HeobpaTUMble peakuuKn, OKUCNUTENIbHO-BOCCTAHOBUTE/IbHbIE peakLumu,
OKWUCNNTENb, BOCCTAHOBUTESb, OKMUC/IEHNE U BOCCTAHOB/IEHWE, aN/I0TPOMNKS,
amoTepHOCTb, XMMUYecKas CBA3b (KoBanieHTHas, MNOHHas,
MeTa/lInYecKas), KpUCTaIIMyeckas peLléTka, Kopposus MeTaslfioB, Cr/iasbl,
CKOPOCTb XMMWYECKON peakuuun, npeaensHo LonycTUMas KOHLEeHTpaLms
MNAK BeLLecTBa;

WNNOCTPUPOBATL  B3aMMOCBA3b  OCHOBHbLIX  XUMWYECKUX TMOHATUIA U
MPUMEHATb 3T NOHATUSA NPU ONNCAHNW BELLECTB U NX NPeBpaLLeHNI;
NCMOMb30BaTb XMMWYECKYHD) CUMBOJIUKY [J19 COCTaB/IeHUs  (hOpMYyn
BELLLECTB U YPaBHEHUI XUMUYECKNX PeakLUiA;

OnpefensTb Ba/IEGHTHOCTb U CTENEHb OKUCNIEHNSA XUMUYECKUX 3/IEMEHTOB B
COEAMHEHUAX Pa3/IMYHOro CoCTaBa, MPUHALNEXHOCTb BeLEeCcTB K
onpeaenéHHOMY Kfaccy COeAuMHEeHWA Mo opmynam, BuA XUMUYECKOMR
CBA3M (KOB&/IEHTHadA, WOHHAA, MeTa/iMyeckas) B HEOPraHUYecKumx
COeAMHEHUAX, 3apsAA MOHA MO XMMMUYECKON (hopMyne, XapakTep Cpefbl B
BOAHbIX PacTBopax HeopraHW4YecKnUX COeAMHEHWIA, TUM KPUCTa/IMYECKONA
PELUETKM KOHKPETHOIO BELLLECTBa;

packpbiBaTb cMbICcn [lepuoguyeckoro 3akoHa M. . MeHpeneesa u
[NEMOHCTPUPOBaTL €ro MOHUMaHWe: OMnuCbiBaTb U XapaKTepu3oBaTb
TabnnyHyo opmy leproanyeckor CUCTEMbI XMMUYECKMX 31EMEHTOB:
pasnnyaTb MOHATUS «rnaBHas noarpynna (A-rpynna)» u «nobo4yHas
nogrpynna (b-rpynna)», Manble U 60MblUME NEpUoabl, COOTHOCUTH
0603Ha4YeHNs, KOTOpble MUMEKTCA B NEPUOLUYECKOI TabnLe, C YACI0BbIMU
XapaKTepucTKamy CTPOEHNS aTOMOB XMMUWYECKMX 3/IEMEHTOB (COCTaB U
3apag fA4pa, oOulee 4MCNO  3NIEKTPOHOB W pacripefiefieHne ux Mo
3/IEKTPOHHbLIM C0SIM), 0OBACHATL 06LLME 3aKOHOMEPHOCTU B U3MEHEHUM
CBOMCTB 3/IEMEHTOB M WX COELMHEHMIA B Mnpefenax MasblX Nepuogos U
rNaBHbIX NOArPYNM C Y4ETOM CTPOEHUS NX aTOMOB;

KnaccuguumMpoBatb XMMUYECKMEe 3M1EMEHTbI, HeOpraHMYeckue BeLLecTBa,
XUMUYECKMe peakumm (MO YMCy M COCTaBy YYaCTBYHOLMX B peakuuu
BELLIECTB, MO TensioBOMY 3DMPEKTY, N0 U3MEHEHUIO CTEMEHEN OKWUC/IEHUS
XUMUYECKNX 3/IEMEHTOB);

XapakTepnsosaTb (ONUCbIBATb) 06LLIME W Cneunpuyeckne XnMMmnyeckme
CBOMCTBA MPOCTbIX W CMOXHbIX BeLecTB, MNOATBePXAas oOnmMcaHue
npumepamn MOMEKYNAPHbIX M MOHHBIX YPaBHEHWUA COOTBETCTBYHOLLMX
XUMUYECKNX peaKkLuii;

COCTaBNATb  YpPaBHEHUS  3/IEKTPOSIMTUYECKON  AuccoumaumMn  KUChorT,
LLLe/I0Yel 1 CoMeit, NosHbIe U COKpaLEHHbIE YpaBHEHUS peakUmii MOHHOMO



ObMeHa, YypaBHeHMS peakuuii, MNOATBePXAAKWMX CYLLECTBOBaHME
reHeTMYeCKOMN CBA3N MeXAy BelecTBamy pas/iyHbIX K1acCos;
packpblBaTb CYLIHOCTb  OKMC/IUTE/IbHO-BOCCTAHOBUTE/bHBIX — peaKLmia
MOCPeLCTBOM COCTaB/IEHMS 3NIEKTPOHHOI0 6asiaHCca 3TUX peakLuii;
MPOrHO3MpPOBaTh CBOWCTBA BELLECTB B 3aBUCUMOCTM OT WX CTPOEHMS,
BO3MOXHOCTW MPOTEKAHUA XMMUYECKUX MPeBPaLeHniA B Pas/INYHbIX
YCNOBUSAX;

BbIYMC/ATL OTHOCUTE/IbHYHO MOJIEKY/IAPHYHO M MOISIPHYHO MaccChl BELLLECTB,
MacCOBYI0 [ONH0 XUMWUYECKOro 3/71eMeHTa Mo (opmysie COefuHeHMs,
MacCOBY!O [10/10 BELLLECTBA B PacTBOpPe, MPOBOAUTL PACHETHI MO YPaBHEHUIO
XUMUYECKOW peakuuu;

Co6/110aTh NpaBsuia nosib30BaHNA XMMUYECKOW NoCcy0M 1 nabopaTopHbIM
obopyfoBaHMeM, a Takke npasuia o06palleHns C BellecTBamu B
COOTBETCTBMU C  MHCTPYKUMAMU MO  BbINOSIHEHUIO  1aG0PATOPHbIX
XUMUYECKNX OMbITOB MO MOMYYEHWUIO M COBMPaHMIO ra3006pasHbIX BELLECTB
(aMMuaka v yrnekucoro rasa);

MPOBOANTb peakLnn, NOATBEPXKAAOLLME KAYECTBEHHDBIN COCTaB Pa3/INYHbIX
BELLECTB: pacrno3HaBaTb OMbITHbIM MYTEM Xnopug-, 6pomung-, noaua-,
KapboHat-, doctar-, cunmkar-, cynbar-, rmapoKCUA-MOHbI, KaTUOHbI
aMMOHMSI U MOHbI M3YYEHHbIX MeTa/lsiIoB, MPUCYTCTBYHOLME B BOAHBIX
pacTBopax HeopraHM4YecKnX BeLLECTB;

NMPUMEHATb OCHOBHbIE ONepauuy MbICIMTENIbHOW AeATe/IbHOCTU — aHa/In3 1
CUHTe3, CpaBHeHWe, 0606LLeHME, CMCTEMATM3ALMIO, BbISB/IEHME NPUYMHHO-
CNEefICTBEHHbIX CBA3eW — A/19 U3YUYeHUs CBOWCTB BELLECTB U XUMUYECKUX
peakuuin, ecTeCTBeHHO-Hay4yHble MeTOAbl MO3HaHWA — Hab/oAeHNE,
N3MepeHne, MOLENMPOBaHNE, IKCNEPUMEHT (peasibHblil Y MbICNIEHHbIN).



TEMATWNYECKOE NMNJ1AHNPOBAHWE

8 KJTACC
KonwnyecTtso 4acos
Ne HavnmeHoBaHwWe pa3fenos v ANEKTPOHHbIE (LNPPOBbIE)
KOHTpO/bHbIE lNpaKTnyeckue
n/n TeM nporpamMmb| Bcero obpasoBaTe/ibHbIe PecypChbl
paboThl paboThl
Pasgen 1. NepBoHaya/ibHblE XUMNUYECKNE NOHATUA
XnMusi — BaXkHas 061acTb

11 eCTeCTBO3HaHMA 1 5 5 Bubnmoteka LLOK

' NPaKTUYECKO AeATeNIbHOCTY https://m.edso0.ru/7f41837c

yenoBeka

12 BelllecTBa 1 Xmmnyeckue 15 1 Bubnmoteka LLOK

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

MToro no pasgeny 20

Pasgen 2. BaxxHeliLune NpeAcTaBUTe/ I HEOPraHNYeCKMX BELLECTB
21 Bo3ayx. Kucnopoa. MNoHATne 6 1 Bubnunoteka LIOK

' 06 oKcugax https://m.edso00.ru/7f41837¢c
59 Bogopog.lNoHATre 0 Kucnotax 3 1 Bubnmoteka LLOK

' 1 consix https://m.edso00.ru/7f41837¢c
93 Bopa. PacTBopbl. [NoHATME 06 5 1 1 Bubnmoteka LLOK

' OCHOBaHMX https://m.edso0.ru/7f41837c
24 OCHOBHbIe Knacchbl 1 1 1 Bubnmoteka LLOK

' HEOPraHNYeCKNX COeANHEHNI https://m.edso0.ru/7f41837c

WToro no pasgeny 30

Pasgen 3. Nepnoanyeckmin 3akKoH 1 MNMeprognyeckasi cucTemMa XMmMn4yecknx anemenTos . . MeHgeneea. CTpoeHME aTOMOB.
Xnmnyeckas cBasb. OKUCINTENIbHO-BOCCTAHOBUTE/IbHbIE peakLumn




MeproanYecKunin 3aKoH u
Meprogunyeckas cuctema

bubnunoteka LIOK

31 XMMIAYECKIX 3nemenTos A. U1 ! https://m.edsoo.ru/7f41837¢c
MeHgene-esa. CTpoeHue
aroma
XnMunyeckasi CBsi3b.
3.2 OKucnnTenbHo- 8 Bubnuoteka LIOK
' https://m.edsoo.ru/7f41837¢c
BOCCTaHOBWTE/IbHbIE peakLnn
bubnunoteka LIOK
ViToro no pasaeny 15 https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 Bubnuoteka LIOK
P P https://m.edsoo.ru/7f41837¢c
OBLLEE KONMMYECTBO YACOB IO 68

NMPOrPAMME




9 KNTACC

KosinyecTBo 4acos ONEeKTPOHHbIe
HanmeHoBaHWe pa3genos 1 Tem (unbposble)
Ne n/n KOHTpo/bHble  [1pakKTuyeckune
nporpamMmsil Bcero 6 6 obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
Pa3gen 1. BewecTBo N XMMNYeCcKue peakLnm
11 MoBTOpEHME 1 YrNy6/ieHNe 3HaHWI 5 1 Bubnmoteka LLOK
' OCHOBHbIX pa3fenoB Kypca 8 knacca https://m.edso00.ru/7f41a636
12 OCHOBHbIe 3aKOHOMEPHOCTU XMMUYECKNX 4 Bubnmoteka LLOK
' peakuuii https://m.edso0.ru/7f41a636
13 ANeKTpoNnTMYecKas auccoumnauns. 8 1 1 Bubnmoteka LLOK
' XUMUNYECKMNEe peakuumn B pacTBopax https://m.edso0.ru/7f41a636
WToro no pasgeny 17
Pasgen 2. HemeTannbl U X COEAUHEHNSA
91 O6Lasn XapaKTepmcTnKa XMMNUYECKNX 4 1 Bubnunoteka LIOK
' anemeHTOoB VIIA-rpynnsl. ["anoreHsbl https://m.edso00.ru/7f41a636
O6LLas XxapaKTepucTMKa XMMUYECKNX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubnnoreka LIOK
' pynniel. &-ep https://m.edso00.ru/7f41a636
COeflIMHeHNs
O6LLas XxapaKTepucTMKa XMMUYECKNX
2.3 anemeHToB VA-rpynnbl. A30T, hoctop 1 nx 7 1 bubnmoreka LIOK
' ' ’ https://m.edso00.ru/7f41a636
COeANHEHUS
O6LLas xapaKTepucTmKa XMMMYeCKnX
2.4 3neu|\j|'eHTo:IVAE)r Nnbl. ¥Yrnepoa u 8 1 2 bubnworeia LIOK
' N PYnrel. PoA https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COEANHEHUS
MToro no pasgeny 25




Pa3gen 3. MeTannbl N nX coeNHEHNSA

o bubnunoteka LIOK
3.1 OBLyvte CBOMCTBA METaNNOB 4 https://m.edsoo.ru/7f41a636
. bubnunoteka LIOK
3.2 BaxkHeunLne meTanibl U UX COeAUHEHUSA 16 https://m.edsoo.ru/7f41a636
MToro no pasgeny 20
Pasgen 4. XumMuna 1 oKpyxxaroLlasa cpega
4.1 BellliecTBa 1 MaTepuasibl B XXMU3HU YefioBeKa 3 bubnmoreka LIOK
' W P https://m.edsoo.ru/7f41a636
Toro no pasgeny 3
Pe3epBHOE Bpems 3 bubnmoreka LIOK
P P https://m.edsoo.ru/7f41a636
OBLWEE KOMMYECTBO YACOB MO NPOrrAMME 68







NOYPOYHOE NMNJTAHNPOBAHUE

8 KJTACC
Konnyectso 4acoB ONEeKTPOHHbIE
Ne Jarta umdposble
Tema ypoka
n/n P Bcero KO;Tpoanble I'Ip6aKT|/|quK|/|e n3ydyeHnss  obpasoBaTesibHble
paboThbl paboThbl pecypebl
MpegMeT XumMumn. Pob Xummm B Bubnmoteka LLOK
1 1
YKMU3HW YenoBeKa. Tena n BeLlecTsa https://m.edsoo.ru/ff0d210c
5 [MoHATME O METOAAX MO3HAHWUSA B 1 Bubnmoteka LLOK
XUMUN https://m.edsoo.ru/ff0d227e
MpakTnyeckas pabota Ne 1 «[MpaBuna
paboTbl B 1abopaTopun 1 NPUEMBI Bubnunoteka LIOK
3 1 1
obpalleHns ¢ nabopaTopHbIM https://m.edsoo.ru/ff0d23dc
obopyaoBaHMem
4 YuncTble BelecTa 1 cmecu. Cnocoobb! 1 Bubnmoteka LLOK
pasfeneHns cMecen https://m.edsoo.ru/ff0d26ca
MpakTnyeckas pabota No 2
5 «PasgeneHmne cmecein (Ha npumepe 1 1 bubnoreka LIOK
o https://m.edsoo.ru/ff0d28c8
OUYMCTKM MOBaPEHHOIN COMn)»
6 XVMMUYECKNE 3/IEMEHTLI. 3HaKU 1 Bubnunoteka LIOK
(CUMBO/IbI) XMMUYECKMX 3/TEMEHTOB https://m.edsoo.ru/ff0d2be8
7 MpocTble 1 CNOXKHbIE BELLECTBA 1 bubmoreka LIOK
P . https://m.edsoo.ru/ff0d2a6¢c
Bubnunoteka LIOK
8 ATOMb! M MOTeKy /bl . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MONEKY/IAPHOE YUYeHne 1 bubnmoreka LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH NOCTOAHCTBA COCTaBa BeLLEeCTB.

Bubnunoteka LIOK

10 XvmMunyeckas hopmyra. BaneHTHOCTb https://m.edsoo.ru/ffod2eae
aTOMOB XMMWUYECKNX 3/1eMEHTOB
1 OTHOCKTENbHAA aTOMHaa Macca. Bubnmoteka LLOK
OTHOCUTENbHAsA MOJIEKY/IAPHAsA Macca https://m.edsoo.ru/ff0d323c
MaccoBas 015 XMNYeCcKoro Brubnmoteka LLOK
12
3NeMeHTa B COeaNHEHNN https://m.edsoo.ru/ff0d350c
13 KonunyecTso BellecTBa. Morb. Bubnmoteka LLOK
MonspHas macca https://m.edsoo0.ru/ff0d5230
14 dunsnyeckne n XMMNYECKME ABNEHNS. Bubnmoteka LLOK
XMMMYecKaa peakuus https://m.edsoo.ru/ff0d37fa
15 Mpr3HaKn 1 ycnoBma NpoTeKaHns Bubnmoteka LLOK
XUMUYECKUX peaKLinii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHMsA MacChbl BELLECTB. Bubnunoteka LIOK
XMMUYECKNEe ypaBHEHUA https://m.edsoo.ru/ff0d3b88
BbluncneHms Konm4yecTsa, Macchl
17 BELLEeCTBa Mo YpaBHEHNAM bubnnoreka LIOK
= yp N https://m.edsoo.ru/ff0d5708
XUMNYECKNX peakLni
Knaccugumkaums Xummyeckmx
18 peakuuii (CoeaMHeHNs, pasfioXeHuns bubnnoreka LIOK
' ’ https://m.edsoo.ru/ff0d3f34
3aMeLLEeHKs, 06MeHa)
M. B. JToMOHOCOB — YY4EHbIIA-
19 3HUMKnoneguct. O6obLieHne K bubnoreka LIOK
' . https://m.edsoo.ru/ff0d40c4
cucTemaTusaums 3HaHUM
20 KoHTponbHas pabota Nel rno Teme Bubnmoteka LLOK

«BeLLecTBa N XMMUYECKME peakLmn»

https://m.edsoo.ru/ff0d4290




Bo3gyx — cmech rasos. Cocrtas

Bubnunoteka LIOK

21 BO3AYyxa. KUC/IOPOA — 3NIeMeHT 1 https://m.edsoo.ru/ff0d448e
npoctoe BeLecTso. O30H
Pun3nyeckme 1 XMMUYeCKMe CBOCTBa

22 Kucnopoga (peakumm OKUCNeHns bubmoreka LIOK

' https://m.edsoo.ru/ff0d4614
ropeHue). MoHATME 06 oKcmaax
Cnocobbl MoslyyeHns K1CIopoaa B
23 nabopatopuu U NPOMBbILLIEHHOCTHU bubnoreka LIOK
' https://m.edsoo.ru/ff0d497a
lNpumeHeHne Kncnopoga
Tennosoi 3ththeKT XMMUYECKON

24 peakumu, NOHATNE O Bubnmoteka LLOK
TEPMOXMMNYECKOM YpPaBHEHWUU, 3K30- https://m.edso0.ru/ff0d4790
N 3HAOTEPMUYECKUX peakLmax
Tonnueo (He(Tb, Yrosb N MeTaH).

25 3ar FI3He|-fVquI;03 ¢ a, Cnocoobbl )ero bubnworeia LIOK

P AYXa, https://m.edsoo.ru/ff0d4c4a
npesoTBpaLLeHuns
MpakTnyeckas pabota Ne 3 no Teme
26 «[onyyeHne n cobrpaHme bubnworeia LIOK
- https://m.edsoo.ru/ff0d4ae2
KMCNOPOAA, N3yYeHne ero CBOMCTB»

97 Bogopon — 3anemeHT 1 npocToe Bubnmoteka LLOK
BeLlecTBo. HaxoxzaeHue B npupoae https://m.edsoo.ru/ff0d4ddo
dun3nyecKme N XMMMYECKMe CBOCTBA Bubnmoteka LLOK

28
Bogopoza. NpnumeHeHne Bogopoaa https://m.edsoo0.ru/ff0d4ddo

29 [MoHATME O KMCNOTaxX U CONMAX bubnnoreka LIOK

https://m.edsoo.ru/ff0d50d2

30 Cnocobbl nosyyeHns BOAOPOAA B Bubnmoteka LLOK

nabopatopuu

https://m.edsoo.ru/ff0d4dd0




MpakTnyeckas pabota Ne 4 no Teme

Bubnunoteka LIOK

31 «Tonyuenne co?mpaHme BOROPOAR, https://m.edsoo.ru/ff0d4f42
N3yyeHrie ero CBOMCTB»

32 MonspHbIin 06BEM ra3oB. 3aKOH Bubnmoteka LLOK
ABoragpo https://m.edsoo.ru/ff0d542e
BbluncneHns o6béma, Konmyectsa

33 BELLleCTBa rasa ro ero N3BeCTHOM bubnnoreka LIOK

- . y https://m.edsoo.ru/ff0d55a0
KONNYECTBY BeLLECTBa UM 06BEMY
BbluncneHns 06LEmMoB rasos no

34 aBHEHMIO peakLun Ha OCHOBE bubnworeia LIOK
yp “p . o https://m.edsoo.ru/ff0d5708
3aKOHa 06bEMHbIX OTHOLLIEHWIA ra30B

35 Pun3nyeckme N XMMMYeCKMe CBOCTBA Bubnmoteka LLOK
BOZbl https://m.edsoo.ru/ff0d587a
CocTaB 0CHOBaHWiA. IMoHATME 06 Bubnmoteka LLOK

36
NHANKaTopax https://m.edsoo.ru/ff0d59e2
Boja Kak pacTtsopuTe/ib.

37 HacbIWweHHbIe N HeHACbILWEHHbIE Bubnmoteka LLOK
pacTBopbl. MaccoBas o4 BellecTsa https://m.edso0.ru/ff0d5b40
B pacTBope
MpakTnyeckas pabota Ne 5 no Teme

38 «[MpnroToeneHe pacTBOPOB C Bubnmoteka LLOK
onpeaenéHHOM MaccoBoOl f0nel https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BELLLeCTBa»

39 KoHTponbHas paboTa Ne2 rno teme Bubnmoteka LLOK
«Kucnopopg. Bogopog. Boga» https://m.edso0.ru/ff0d6342

40 Okcumppl: cocTas, Knaccugmkaums, Bubnunoteka LIOK

HOMEeHKnaTypa

https://m.edsoo.ru/ff0d664e




MonyyeHne N XMMUYECKIE CBOICTBA

Bubnunoteka LIOK

4 KACTIOTHBIX, OCHOBHLIX M https://m.edsoo.ru/ff0d664e
amOoTePHbIX OKCU0B
42 OcHoBaHuA: cocTaB, Knaccuukaums, Bubnmnoteka LIOK
HOMEHK/aTypa https://m.edsoo.ru/ff0d67ca
43 [MonyyeHme N XMMUYECKME CBONCTBA Brubnmoteka LLOK
OCHOBaHWIA https://m.edsoo.ru/ff0d67ca
Kucnotbl: cocTas, Knaccupukaums, Bubnmoteka LLOK
44
HOMeHKnaTypa https://m.edsoo.ru/ff0dfee2
45 MMonyyeHne N XMMUYECKMe CBONCTBA Bubnmoteka LLOK
Kncnot https://m.edsoo.ru/ffOdfee2
Conu (cpefHue): HOMeHKNATYpa,
46 CI'IOCOébrI) nﬁ(l')n l-I)eHVIFI xmmquskme bubnmoreka LIOK
N y ’ https://m.eds00.ru/00ad9474
CBOWCTBaA
MpakTnyeckas pabota Ne 6. PeleHue
3KCNepuMeHTa/IbHbIX 3a4a4 Mo TeMe Bubnmoteka LLOK
47
«OCHOBHbIe KNaccbl HEOPraHMYeCcKnx https://m.edsoo.ru/00ad9b7c
COeAINHEHWNN»
['eHeTMYecKasa CcBA3b Me
48 Knaccamu Heo raHquc:ﬁ(y bubnnoreka LIOK
N P https://m.edso0.ru/00ad9a50
COeAVHEHUN
49 O606L1eHMEe 1 cucTemMaTn3aums Bubnunoteka LIOK
3HaHWUN https://m.edsoo.ru/00ad9cb?2
KoHTposnbHas pabota Ne3 o Teme
" Bubnunoteka LIOK
50 OCHOBHbIe Knaccbl HeopraHMyecKnx

coefiMHeHnin"

https://m.edsoo.ru/00ad9ela




MepBble MONbITKK KnaccuguKkawmm

Bubnunoteka LIOK

51 XUMUYECKNX 3N1eMeHTOB. [oHATHe 0O https://m.edsoo.ru/00adoffa
rpynnax cXo4HbIX 3/1EMEHTOB
MeproanYeCcKNnin 3aKoH K
59 Mepuoamyeckas cuctema Bubnunoteka LIOK
XUMUYECKMX anemeHToB . U. https://m.edsoo.ru/00ada52c
MeHpeneesa
53 lNepunogkl, rpynnel, NOArpPynMbl bubnmoteka LIOK
PYOABL, TRYNMEL, OATPY https://m.edsoo.ru/00ada52c
CTtpoeHune aTomoB. CocTaB aTOMHbIX Bubnmoteka LLOK
54
aaep. M3oTonesl https://m.edsoo.ru/00ada342
CTpoeHMe 3/1eKTPOHHbIX 060/104eK
o Bubnunoteka LIOK
95 aTOMOB 3/1EMEHTOB [leprnoanyeckomn
https://m.edsoo.ru/00ada6bc
cuctembl . . MeHaeneesa
XapakTepucTnkKa XMMN4ecKoro
56 3/1eMeHTa MNo ero NonoXKeHUIO B Brubnmoteka LLOK
Mepuogunyeckoin cucteme 4. W. https://m.edsoo.ru/00ada824
MeHgeneesa
3HayeHue Meproanyeckoro 3akoHa
[NA pa3BUTUA HAYKN N NpaKTUKK. [. Bubnmoteka LLOK
57 -
V. MeHeneeB — y4YéHbIn, Negaror un https://m.edsoo.ru/00ada96e
rpaXaaHuH
DNeKTPoOoTPULATENBHOCTL aTOMOB Bubnunoteka LIOK
58
XUMUYECKUX 3/IEMEHTOB https://m.edso0.ru/00adaab8
59 VIoHHas XxMmMunyeckas CcBs3b bubnmoreka LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHaa nonspHas Xnmmnyeckas Bubnmoteka LLOK

CBA3b

https://m.edsoo.ru/00adaab8




KoBaneHTHas HenonapHasa

bubnunoteka LIOK

o1 XMMUyeckasa cBA3b 1 https://m.edso0.ru/00adaab9
bubnunoteka LIOK
62 CTeneHs okneneHms 1 https://m.edso0.ru/00adae28
63 OKncnnTenbLHO-BOCCTaHOBUTE bHbIE 1 bubnnoteka LIOK
peakuumn https://m.edso0.ru/00adb076
bubnunoteka LIOK
64 OKucnuTenu n BOCCTaHOBUTENN 1 httos://m.edsoo.ru/00adb076
KoHTponbHas pa6ota Ne4 ro Teme
65 «CT (F))eHI/Ie aTSMa Xumnyeckas 1 bubnmoreka LIOK
P ' https://m.edso0.ru/00adb486
CBA3b»
O606LeHMe 1 cucTemaTn3aums bubnnoteka LIOK
66 o 1
3HaHWW. PeLleHne 3agau. https://m.edsoo.ru/00adb33c
O0606LLeHMe 1 cucTemaTm3aLus
3HaHWI. Ponb 3HAHWUIA XUMUN B Bbubnnoteka LLOK
67 . 1
NMOBCEAHEBHOW XXM3HW 1 Bbl6OpE https://m.edsoo.ru/00ad9ch2
npogeccumn.
68 O606L1eHMEe 1 cucTemaTmn3aums 1 bubnunoteka LIOK
3HaHWUN https://m.edsoo.ru/ff0d61c6
OBLLEE KOTMYECTBO YACOB NO 68

NMPOIrPAMME




9 KNTACC

KonnyecTtso yacoB

ONEeKTPOHHbIE

Ne Jarta umpposble
Tema ypoka KOHTpoO/bHble  [1paKTuUyeckune
n/n Bcero 6 5 n3ydyeHnss  obpasoBaTesibHble
paboThbl paboThbl pecypebl
MepnoanyYecKnii 3aKoH.

1 Mepropnyeckasa cuctema 1 Bubnmoteka LLOK
XUMUYECKMX anemeHToB . U. https://m.edsoo.ru/00adb59%
MeHgeneesa
3aKOHOMEPHOCTU B N3MEHEHUN

2 CBOWCTB XMMUYECKMX 3/IEMEHTOB 1 bubnnoreka LIOK

) https://m.edsoo.ru/00adb6b6
rnepBbIX TPEX NeproLoB

3 Knaccugmkaumsa n HomeHknatypa 1 Bubnunoteka LIOK
HeopraHNYecKnx BeLLeCTB https://m.edsoo.ru/00adb7e2

4 Brabl XMMUYECKOIA CBS3N U TUIMbI 1 Bubnmoteka LLOK
KPUCTaI/IMYECKUX PELLETOK https://m.edsoo.ru/00adbac6
KoHTposnbHas pabota Nel no teme

5 «[loBTOpEHWe 1 yrnybneHune 1 1
3HaHWI OCHOBHbIX pPa3fenoB Kypca
8 Knacca»

6 Knaccugumkaums Xummyeckmx 1 Bubnmoteka LLOK
peakL1ii No pasINYHbIM NPU3HaKam https://m.edsoo.ru/00adbch0
IMOHATME O CKOPOCTU XMMUYECKOI

7 peakunun. NoHATUE O TOMOTEHHbIX U 1 bubmoreka LIOK

. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakumsx

8 [NoHATNE 0 XMMUYECKOM 1 Bubnmoteka LLOK

paBHOBeCUW. PaKTOPbI, BAMAIOLLME

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




Ha CKOPOCTb XMMUYECKOM peakLmm
1 NONOXEHNE XMMUYECKOT O

paBHOBeCUS
9 OkucnutensHo- bubnnoteka LIOK
BOCCTaHOBUTE/IbHbIE PEAKLUN https://m.edsoo.ru/00adcade
Teopus 3NEKTPOIUTUYECKOIA
10 anccoumaummn. CunbHble 1 cnabble bubnmoteka LIOK
' https://m.eds00.ru/00adcd68
3NEKTPONNTHI
11 VoHHble ypaBHEeHWS peakuuii bubnmoteka LIOK
yp peardi https://m.edsoo.ru/00add448
XVMMYeCKne CBONCTBA KUCNOT U
12 OCHOBaHWIA B CBETE NpPeACTaB/EHNI bubnnoteka LIOK
06 3N1eKTPONUTUYECKOW https://m.edsoo.ru/00add5d8
Auccoumanmm
Xu1Mmnyeckme CBOCTBA COeli B
13 CBeTe MpeacTaBieHnin 06 bubnuorexa LIOK
o https://m.edsoo.ru/00add8b2
3N1EKTPONNTMUYECKON Amccoumalmm
14 MoHATME O rMAPONN3E CONEN bubnuorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O606LLeHMe 1 cucTematm3aLus Bbubnnoteka LLOK
3HaHWI https://m.edso00.ru/00addd12
MpakTnyeckas pabora Ne 1.
16 «lfeLueHme 3KCI'IF:-) NMEHTAIbHbIX bubnmoteka LIOK
P https://m.edsoo.ru/00addbfa
3agau»
KoHTponbHas pabota Ne2 ro Teme
17 «ONEKTPONIUTUYECKAS Bubnnoteka LLOK

anccounayma. XumMmyeckme
peakLnn B pacTBOpax»

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




O6Las xapaKTepuCTUKa rasioreHos.

Bubnunoteka LIOK

18 XMMUYECKMNe CBOMCTBA Ha Npumepe https://m.edsoo.ru/00addfe2
xnopa
Xnoposogopoa. ConsiHast KNCNOTa,

19 XVIME‘-IGCSI/ISCEOVICTB& nony4yeHuve bubnoteka LIOK

' y ' https://m.edsoo.ru/00ade104
npuMeHeHne
MpakTn4yeckas pabota Ne 2 no Teme
20 «lMonyyeHne consHom KUCNoTbl bubnuotea LIOK
y ) N ' https://m.edsoo.ru/00ade348
N3y4eHue eé CBONCTB»
BbluncneHms no ypaBHeHUAM
21 XUMNYECKUX peakuunii, ecnvm oanH bubnmoteka LIOK
peaKLin, A https://m.edsoo.ru/00ade488
N3 peareHToB fAaH B N30bITKe

99 OO0LLas XapakTepucTmKa 3/1EMEHTOB Bubnmoteka LLOK
VIA-rpynnol https://m.edsoo.ru/00ade64a
ANNOTPONHbIE MOADUKALNN CePbI.

93 HaxoxzeHue cepbl 1 eé Bubnmoteka LLOK
COEAMHEHWNIA B NpUpoje. https://m.edsoo.ru/00ade64a
XuMmnyecKune CBONCTBA Cepbl
CepoBoaopos, CTPOEHNE,

24 q)mgmqegkmpeﬂl xmfnmqecme bubnoreka LIOK

o https://m.edso0.ru/00ade802
CBOMCTBA
Okcnabl cepbl. CepHas KMCNOTa,
25 (hM3nYecKme N XMMNYECKUNEe bubnmoreka LIOK
o https://m.edsoo.ru/00adea28
CBOWCTBA, NPUMEHEHME
XUMUYeCKune peakLmu, nexatime B
26 OCHOBe NMPOMbILL/IEHHOr 0 crocoba Bubnunoteka LIOK

noy4yeHunA cepH017| KNCNOThI.
XMMUYECKOe 3arps3HeHne

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




OKpY)KatoLLIeN cpeapl
COeVHEHVSIMI Cepbl

BbluncneHme maccoBoi 10m

Bubnunoteka LIOK

27
BbIX0/4a NPoAyKTa peakLmnu https://m.edsoo.ru/00adec8a
O6Lan xapaKTepuCcTUKa 3/1EMEHTOB
VA-rpynnbl. A30T,

28 acrpocTpaHeHne B Npupoae bubnmoteka LIOK
pacnpocTp PYIPOAE, https://m.edsoo.ru/00adeeab
(hM3nYecKme N XMMMYecKune
CBOICTBA
AMMMUaK, ero msmyeckme n

29 XMMUYECKMe CBONCTBA, NOyYeHne bubnmoteka LIOK

' y https://m.edsoo.ru/00adf004
N NPUMEHeHNe
MpakTnyeckas pabota Ne 3 no Teme
30 «[Mony4yeHne aMmmMmnaka, U3ydeHume Bubnmorexa LIOK
y N » V3Y https://m.edsoo0.ru/00adf180
€ro CBONCTB»

31 A30THas KUCNOTa, eé (hn3nNYecKme Bubnunoteka LIOK
XMMWNYECKMe CBONCTBA https://m.edsoo.ru/00adf306
cnonb3oBaHve HATPATOB W COMeN
aMMOHUSA B Ka4eCTBe MUHEPa/IbHbIX

32 yA06peHniA. XMmnyeckoe Bubnmnoteka LIOK
3arpsi3HEHNE OKPYXKatoLLEN cpefbl https://m.edso0.ru/00adf518
coeguHeHuaMK asoTa. Npodeccus
3KOXUMMUK.
doctop. Okena hocopa (V) n

33 q)ocioo IOHaﬂ KI/ICAI'I?))TandJI/FI;VI(LIe?:KVIe n bubnmoreka LIOK

P . https://m.edsoo.ru/00adf68a
XUMWYECKMEe CBOCTBA, NONyveHne
34 Kcnonb3oBaHue gochatos B Bubnmoteka LLOK

KayeCTBE MUHEPa/IbHbIX

https://m.edsoo.ru/00adfc20




yA06peHunin. 3arpsisHeHne
npupoaHoin cpeabl hochaTamm.

Yrnepog, pacnpocTpaHeHue B

Bubnmnoteka LIOK

npu N3nyeckne u
35 bvpoae, pu3 ?,C € https://m.edso00.ru/00adfd9c
XMMUYECKMe CBOMCTBa
Okcunabl yrnepoga, ux usnyeckue
N XMMUYECKMNE CBOMCTBA.
36 3JKonormyeckme npobnemsl bubmmoreka LIOK
' https://m.edsoo.ru/00adfebe
CBA3aHHbIe C OKCUAOM Yyriepoja
(1V)
37 YTo/bHada Kncnota n eé conu bubmmoreka LIOK
https://m.edso0.ru/00ae006¢
MpakTnyeckas padota Ne 4 no Teme
"lNonyyeHne yrnekncnoro rasa. Bubnmnoteka LIOK
38
KayecTBeHHasa peakumsa Ha https://m.edso0.ru/00ae027e
Kap6oHaT-MoH"
MepBOHaYa/IbHble MOHATHSA 006
39 OpraHMYyecKmx BeLecTBax Kak o bubmmoreka LIOK
P n https://m.edso0.ru/00ae054e
COoefIMHeHNsX yrnepoga
40 KpemHuia n ero coeiMHeHMs bubnmoreka LIOK
P A https://m.edso0.ru/00ae080a
MpakTnyeckas padota No 5.
PeLleHne aKCnepuMeHTaIbHbIX Bubnmoteka LLOK
41 o
3a4a4 no teme «BaxkHenwne https://m.edsoo.ru/00ae0bf2
HemMeTaN/ibl N NX COeANHEHNA»
KoHTposnbHas pabota Ne3 o Teme
o Bubnunoteka LIOK
42 «BaxkHenwwne HemeTan bl U UX

COEANHEHUA»

https://m.edsoo.ru/00ae0el18




O6wan xapaKTepucTnka
XVIMUYECKUX 3/1EMEHTOB —
meTannoB. MeTanimuyeckas CBsisb U

bubnunoteka LIOK

43
METa/IINYECKas KpucTanimyeckas https://m.edsoo.ru/00ae103e
peLéTka. Pursnyeckme CBOMCTBA
METa/1/10B
XVMMUYECKNe CBONCTBA META//I0B.
44 ANEKTPOXUMNYECKWIA ps Bubnmorera LIOK
P o PAA https://m.edsoo.ru/00ael1156
Hanps>XeHN MeTa/IoB
O6Lwme crnocobbl NoNy4YeHUs
MeTaoB. Cnnasbl. BbluncneHus
45 Mo ypaBHEHUAM XUMUYECKUX Bubnmorera LIOK
yp . https://m.edsoo.ru/00ael1156
peakuunm, ecnm OguH 13 peareHToB
COZEPXUT NpuUmecn
46 INoHATNE 0 KOPPO3UM METAIIOB Bubnmorera LIOK
PP https://m.edsoo.ru/00ael278
bubnunoteka LIOK
47 €/104HblE METa//bI
L https://m.edsoo.ru/00ael14b2
48 OKcuapbl M TMOPOKCU bl HATPUA U Bbubnnoteka LLOK
Kanina https://m.edsoo.ru/00ael4b2
49 LLlenoyHo3eMenbHble MeTan bl — Bbubnnoteka LLOK
KanbLWiA 1 MarHui https://m.edsoo.ru/00ae15e8
50 BaxkHenLmne coeanHEHNS KanbLUus Bubnuoteka LIOK
A 4 https://m.edsoo.ru/00ael5e8
51 O0606LLeHMEe 1 cucTemaTm3aLms
3HaHWUM
59 YKECTKOCTb BOAbI 1 CroCcobbI eé bubnnoteka LIOK

yCTpPaHeHws

https://m.edso0.ru/00ae1886




MpakTnyeckas pabota Ne 6 no Teme

bubnunoteka LIOK

>3 HMECTKOCTb"BO'qu Vi METORS! &€ https://m.edsoo.ru/00aelae8
yCTpaHeHus
. bubnunoteka LIOK
>4 ANIOMUHIY https://m.edso0.ru/00aelc64
55 AM{OTepHbIe CBOMCTBA OKCKAa 1 Bbubnnoteka LLOK
rmgpokcmga https://m.edso0.ru/00aelc64
bubnunoteka LIOK
56 HKeneso https://m.edso0.ru/00ae1d86
57 Okcnabl, rMApPoKCHAbI U CoNn bubnunoteka LIOK
xenesa (1) nxenesa (I1) https://m.edsoo.ru/00ae35e6
O606LeHMe 1 cucTemaTn3aums
58 3HaHW. POfib METa/IN0B B XXW3HM
4e/oBeKa.
MpakTnyeckas padota No 7.
PeLueHne akcnepnMeHTaIbHbIX Bbubnnoteka LLOK
59 o
3a/lay no Teme «BaxkHeunLLne https://m.edsoo.ru/00ae3de8
MeTa//lbl U UX COeAMHEHUA»
BbluncneHus no ypasHeHUAM
XUMUYECKNX peakLuuid, e OauH
60 13 peareHToB faH B U36bITKe nu Bbubnnoteka LLOK
COLIEPXKMT NpuMecK. BblumcneHus https://m.edso00.ru/00ae1750
MaccOBOW [0/11 BbIXOfa NPOAYKTa
peakuuu
61 O606LeHre 1 cucTemaTn3aums

3HaHWI




KoHTponbHas pa6ota Ne4 ro Teme

62 «BaKHenLwme metansibl 1 Ux 1
COeAVHEHUA»
63 BeluecTsa n lvvlaTepmanbl B 1 bubnnoteka LIOK
MOBCEAHEBHOW XXMN3HU Ye/oBeKa. https://m.edso0.ru/00ae3f50
64 XmmmquKoeﬁarpﬂsHeHme 1 bubnnoteka LIOK
OKpY>KatoLLien cpeabl https://m.edso00.ru/00ae4270
65 Ponb XMuu B peLLeHmnm 1 Bbubnnoteka LLOK
3KOJIOMMYEeCKMX npobnem https://m.edso00.ru/00ae4270
66 0O606L1eHMe 1 cucTeMaTu3aums 1 bubnunoteka LIOK
3HaHWi. PelleHme 3agau. https://m.edsoo.ru/00ae0d0a
67 0606u:|,eHV|e N cucTemaTmsaums 1 bubnnoteka LIOK
3HaHWK. PelleHne 3agay https://m.edsoo.ru/00adb33c
68 O6o6qu,eH|/|e 7 CVICTeMaTVI:jaLU/IFI 1 Bbubnnoteka LLOK
3HaHWK. PelleHne 3agaHnn Ol 3. https://m.edso00.ru/00ad9ch2
OBLWEE KONMMYECTBO YACOB INO 68

NMPOIrPAMME







YYEBHO-METOANYECKOE OBECIEYEHNE
OBPASOBATEJIbHOI' O NMPOLIECCA
OBASATEJIbHbIE YHEBHbIE MATEPUAJIbI 014 YHEHUKA

» Xumusa, 8 knacc/ MNabpwuensaH O.C., Octpoymos W.I"., Cnagkos C.A.,
AKLMOHepHOe 06LLecTBO «/38aTebCcTBO «I1pocBeLLeHme»
» Xumnsa, 9 knacc/ MNabpuensH O.C., Octpoymos W.T"., Cnagkos C.A.,

AKLMOHepHOe 06LLecTBO «/31aTebCcTBO «IMpocBeLLeHme»

METOONYHECKNE MATEPUAJIbI AJTA YUUTENA

LIND®POBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU
NHTEPHET

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






