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NMOACHUTEJIbHAA SATTMCKA

Mporpamma nNO XUMWUW Ha YPOBHE OCHOBHOrO 06Llero o6pa3oBaHNA
COCTaB/leHa Ha OCHOBe TpebOBaHW K pe3y/bTataM OCBOEHWS OCHOBHOWA
0bpa3oBaTe/ibHOW NPOrpamMmbl OCHOBHOIO 06LLEro 06pasoBaHns, NpeacTaBleHHbIX
B ®IOC OO0, a TaKKe Ha OCHOBe (pefiepasibHOM paboyelt nporpammbl
BOCNUTAHWA M C YY4ETOM KOHLIENUMM NpenojasBaHns y4ebHOro npeamMeTa «XumMms»
B 06pa3oBaTe/ibHbIX OpraHu3aumsax Poccuiickoin ®eaepaumu.

MporpaMma NO XMMUKU [aT MpefcTaBneHVe O Lensax, 00Lleid cTpaTeruu
00yyeHVs, BOCMUTAHWA W pPa3BUTUA 00ydyaloWMXCs CpeacTBamn  y4ebHOro
npeameTa,  yCTaHaB/MBaeT  00s3aTe/lbHOE  MPeAMETHOe  COAepXKaHue,
npeLycMaTpuBaeT pacnpegeneHve ero no Knaccam u CTPYKTypupoBaHWE MO
pasgenaM M TemaM nporpaMMbl MO XUMWW, OMpPefenseT KOMMYeCTBEHHble U
KayeCTBEHHble XapaKTepuUCTUKN cogepykaHus, PEKOMEHYEMYIO
NoCNnefoBaTe/IbHOCTb  M3YYEHUS  XUMUM € YYETOM  MEXMPEAMETHLIX U
BHYTPUMpPeAMETHbIX  CBfI3eW, JIOTMKM  Y4ebHOro npouecca, BO3PACTHbIX
0COOGEHHOCTE  0Oy4aroLmMXcs, Ornpegenser BO3MOXHOCTM  NpegmeTa  Ans
peanu3aummn TpeboBaHMN K pesynibTaTaM OCBOEHUSI OCHOBHOM 06pa3oBaTe/lbHOM
nporpammbl Ha YPOBHE OCHOBHOMO O6LLIEr0 06pa3oBaHus, a TakxXe TpeboBaHMI K
pesy/ibTaTaM 00y4YeHMs XUMUW Ha YPOBHe LieNeit N3yyeHus npegMeTa U OCHOBHbIX
BUOB Y4ebHO-N03HaBaTe/lbHON [esATeNbHOCTM 00yyvatoLwerocd no OCBOEHUHO
y4ebHOro cogepxaHus.

3HaHMe XUMWUWU CMYXXUT OCHOBOW A/18 (DOPMUPOBaHMS MUPOBO33PEHUS
0byyaroLLlerocsi, ero npeacTaB/eHNA 0 MaTepUa/lbHOM efVMHCTBE MUpPa, BaXKHYHO
POSib UrpaltoT QopmMUpyeMble XUMWUEW MPeACTaB/eEHNA O B3avMOMpPeBpaLLeHUsAX
3HEPrUM 1 06 3BOMOLMN BELLECTB B MPUPOLE, O MYTAX PeLleHns rnobasbHbIX
npo6seM YCTOMYMBOrO PasBUTUSA YeNoBeYeCcTBa — CbIPbEBON, 3HEPreTUYEeCKOMW,
MALLLEBOI N 3KONOMMYECKO 6e30MacHOCTH, NPOo6/1eM 3paBOOXPaHEHNS,

3yueHune xumumn:

CMocO6CTBYeT  peanM3aumMm  BO3MOXKHOCTE AN CaMOpasBUTUS U
(hopMUPOBaAHNSA KY/bTYPbl IMYHOCTK, €€ 06LLEN N (DYHKLUMOHAIbHOW FPaMOTHOCTM;

BHOCWUT BK/a4 B (DOPMUPOBaHUE MbILLJIEHUS U TBOPYECKUX CMOCOBHOCTEMN
00yy4aroLLMXCH, HaBbIKOB WX CAMOCTOATENbHOM  Y4YebHOW  [eAaTenbHOCTW,
9KCMEPUMEHTA/IbHbIX W UCCNeA0BaTeNbCKUX YMEHWIA, HEobXOAUMbIX Kak B
MOBCEAHEBHOW XW3HW, TaK U B NPOJPECCUOHA/IbHON feATeNbHOCTHY;

3HAKOMUT CO CNeunpUKOn HayyHOro MbIWIEHNS, 3aKnafblBaeT OCHOBbI
LIeNIOCTHOTO B3r/14a Ha e4UHCTBO NPUPO/AbI U YeN0BEKA, ABNAETCSA OTBETCTBEHHbIM
3Tarnom B (HOPMMPOBAHNN ECTECTBEHHO--HAYYHOIN FPaMOTHOCTM 06YYarOLLMXCS;



Cnoco6CTBYeT (POPMMPOBAHUIO LIEHHOCTHOIO OTHOLUEHWA K eCTEeCTBEHHO-
-HaY4YHbIM 3HAHUAM, K NMPUPOJE, K YeNOBeKY, BHOCUT CBOM BK/aL B 9KO/IOMMYECKOe
0bpa3oBaHMe 00y4YatoLLMXCA.

[aHHble HanpaBneHus B 06YYeHUM XMMUM 06ecrneymnBatoTca CreunpuKoi
COAepXKaHWA  yyeBHOro npeameTa, KOTOpPbIA  ABNSETCA  MeAarornyecku
aflanTUpPOBaHHbIM OTPaXKeHeM 6a30BOI HAYKM XMMUW Ha OnpefenéHHOM 3Tare eé
pasBUTUS.

Kypc Xumnn Ha ypoBHE OCHOBHOr0 06Llero o6pasoBaHus OPUEHTMPOBAH Ha
OCBOEHMe O00Yy4aroLMMNCA CUCTEMbI NEPBOHAYAIbHBLIX MOHATUIA XMMWUW, OCHOB
HEOpraHMYeckom XUMWUM U HEKOTOPbIX OTAE/IbHbIX  3HAYMMbIX  MOHATUM
OpraHMyeckon XMmMuu,

CTpyKTypa cofepXxaHusi nporpaMmMbl Mo XMMUW CHOPMMPOBAHA Ha OCHOBE
CUCTEMHOIO noaxofa K eé msydeHuto. CofepXaHue CKafblBaeTca U3 CUCTEMbI
MOHATMI 0 XMMUYECKOM 3/1EMEHTE W BELLLECTBE U CUCTEMbI MOHATUIA O XMMUYECKOW
peakuun. O6e 3T CUCTEMbI CTPYKTYPHO OpraHu3oBaHbl MO  MPUHUMNY
Nnoc/efo0BaTe/IbHOr0 Pa3BMTUA 3HaHMI Ha OCHOBE TEOPETUYECKUX MpeacTaBieHunn
Pa3HOro YpOoBHS:

— aTOMHO--MO/JIEKY/IAPHOI0 YYEHUS KaK OCHOBbI BCEr0 eCTECTBO3HaHMS;

— [Nepunognyeckoro 3akoHa . 1. MeHzeneesa Kak OCHOBHOIO 3aKOHa XVMWUMU;

— YYEHWSA 0 CTPOEHUN aTOMa Y XMMUYECKOI CBA3W;

— MNpeAcTaBfeHniA 00  3NeKTPONIMTUYECKOM —AMccouMaumn  BellecTB B
pacTBopax.

TeopeTnyeckne 3HaHUA pPacCMaTpMBalOTCA HA OCHOBE  3MMUPUYECKMN
MOJTYYEHHbIX N OCMbIC/IEHHbIX (DAKTOB, Pa3BMBatOTCA MOCNeL0BaTe/IbHO OT OAHOMO
YPOBHA K [ApPYromy, BbIMOSHAS (DYHKUMM OOBACHEHWA W MPOrHO3MPOBaHWS
CBOWCTB, CTPOEHNA U BO3MOXHOCTEN MPAKTUYECKOro MPUMEHEHWNA M MOMYyYeHUS
N3yYyaeMblX BELLECTB.

OcBoeHVe nporpaMmbl MO XMMWM  CMOCOGCTBYET  (DOPMUPOBAHUIO
NPeACTaBNeHNS 0 XMMUYECKO COCTaB/ISIIOLLENA HAYUYHON KapTUHLI MMUpa B /TOTUKE
€€ CMCTEMHON NpPUPOAbl, LIEHHOCTHOrO OTHOLUEHWA K Hay4YHOMY 3HAHWIO U
MeToaM MO3HaHWSA B Hayke. M3yyeHue XMMUK MNPOUCXOAUT C MPUB/IEUYEHMEM
3HAHWIA N3 paHee M3YYeHHbIX Y4eOHbIX npeameToB: «OKpYXKatoWmnin Mup»,
«buonorus. 5-7 knaccbl» N «Pu3smnKa. 7 Knace.

Mpy  M3yYyeHUN XMMUKU  MPOUCXOAMT  (POPMUPOBaHME 3HAHWIN  OCHOB
XUMUYECKOM HayKM KaK 06/1acTV COBPEMEHHOI0 ecTeCTBO3HaHWA, MPaKTUYeCKoi
[eATeNbHOCTN YesnioBeka M Kak O4HOro M3 KOMMOHEHTOB MWPOBOMW Ky/bTYpbl.
3agavya y4ebHOro npegmeta COCTOMT B (DOPMUPOBAHMU CUCTEMbI XMMUYECKMX
3HaHUIN — BaXXKHEMLWNX (HAKTOB, MOHSATWNIA, 3aKOHOB M TEOPETUYECKUX MOMOXKEHUA,
[OCTYNHbIX 0006LLEHNA MUPOBO33PEHYECKOrO XapakTepa, f3blka Hayku, B
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NPUOGLLEHMN K Hay4yHbIM MeToAam MO3HaHUS MpPU  U3YYEHUW BELLECTB U
XUMMWYECKNX peakuuid, B POPMMPOBaHUM 1 Pa3BUTMUN MO3HaBaTe/IbHbIX YMEHWIA 1
MX MPUMEHEHUN B Y4ebOHO-MO3HaBaTeNbHOW W Y4ebHO-MCCnea0BaTe/IbCKOM
[eATeNIbHOCT, OCBOEHWM npasBu/i 6e30nacHOro obpalleHus C BewecTBamu B
NMOBCEAHEBHOW YKU3HMW.

Mpn N3yv4eHU XMMUU Ha YPOBHE OCHOBHOIO 00LLEro 06pasoBaHNA BaXKHOE
3HayeHVe NPUobpenu Takme Lenun, Kak:

— (hopMUpOBaHME WHTENNIEKTYa/IbHO PasBUTOM JIMYHOCTW, T[OTOBOM K
camMo06pa3oBaHNI0, COTPYAHWYECTBY, CaMOCTOATENIbHOMY MPUHATUIO PeLUeHN,
CMOCO6HOM aanT1POoBaTbCA K ObICTPO MEHAOLLMMCS YCNOBUSAM XXU3HMU;

— HarnpaeNeHHOCTb  00y4YeHMss Ha  CUCTeMaTU4yeckoe  NpUoGLLEeHMe
00yyYaroLMXCA K CamMOCTOATE/IbHOW MO3HaBaTe/lbHOW [eATeNlbHOCTU, Hay4HbIM
MeToZaM MO3HaHUsA, (HOPMUPYHOLWMM MOTMBALMIO U pPa3BUTUE CMOCOOHOCTEN K
XUMUW;

— obecneyeHne ycnoBuiA, CNOCOBCTBYHOLLMX NPUOBPETEHNIO 0BYYaOLLMMUCS
onbiTa PasHOOOPa3HON [eATeNIbHOCTW, MO3HAHWUSA WM CaMOMO3HaHWUSA, K/HOYEBbIX
HaBbIKOB (K/THOYEBBLIX KOMMETEHUWIA), UMEKLWNX YHUBEPCa/IbHOEe 3HAYeHue A1
Pa3IMYHbIX BULOB LeATENbHOCTH;

— QopmupoBaHve 06Wend (YHKUMOHaIbHOW W eCTeCTBEHHO-Hay4HOW
rpaMoTHOCTW, B TOM 4MCNe YMeHWUIA OOBACHATb W OUEHMBATb SABJIEHUS
OKPY>KaKoLLero Mupa, WUCrnosb3ys 3HaHWA W OMbIT, MOJYYEHHbIE MPU KU3YyUYeHUN
XUMUK, MNPUMEHATb WX MNPU  pelleHMn npobnemM B MOBCEAHEBHOW >KMU3HU U
TPYLOBOI LeATENbHOCTY;

— (opmypoBaHMe Yy  00YyYatOLMXCA  TYMaHUCTUYECKUX  OTHOLLEHWN,
MOHMMaHWNA LEHHOCTU XUMUYECKMUX 3HAHWA [ANs BbIPabOTKM  3KONOrMYeCKH
LileniecoobpasHoOro noeeAeHUss B ObITy M TPYAOBOW [AeATENIbHOCTU B LenisX
COXpaHeHus CBOEro 3[10p0BbS U OKPYXKatoLLe NPUPOAHOIA cpeabl;

— pa3BMTUE MOTMBaUMM K OOYYEHWUHO, CMOCOOHOCTEM K CaMOKOHTPO/O U
CaMOBOCMUTAHNIO Ha OCHOBE YCBOEHWSA  06LLeYesloBeYeCKUX  LieHHOCTEN,
FOTOBHOCTM K OCO3HaHHOMY BblOOpPY NPOMUAA U HanpaB/lEHHOCTW fa/ibHelLIEero
00y4eHus.

Obulee 4MCNO 4acoB, OTBEAEHHLIX A1 W3YYEHWS XWMUM Ha YPOBHE
OCHOBHOI0 06LLIero o6pasoBaHms, coctaBnseT 136 yacos: B 8 Knacce — 68 4acos (2
yaca B Heflento), B 9 Knacce — 68 yacos (2 yaca B Hefiento).



COOEP>XAHWVE OBYUEHUNA

8 K/TACC

NepBOHaYasIbHble XMMNYECKME NOHATUSA

MNpegmMeT XuMun. Ponb XMMUN B XKNU3HW YesioBeKa. XMMUA B CUCTEME HayK.
Tena n BewectBa. Pu3nyecknme CBOWCTBA BeLLECTB. ArperatHoe COCTOSHME
BellecTB. NoHATME O MeTodax MO3HaHMA B XMMUU. YMCTble BellectBa U CMecw.
Cnocobbl pa3feneHns cMecen.

ATOMbI 1 MONeKynbl. XuUMUYeckne 371eMeHTbl. CUMBO/bI  XMMUYECKUX
3N1eMeHTOB. [MpOoCTbIe 1 CNOXHbIe BeLlecTBa. ATOMHO-MOJEKYNAPHOE YUYeHue.

XuMmnyeckas qopmyna. BaseHTHOCTb aTtOMOB XMMWYECKUX 3/IEMEHTOB.
3aKOH nNoOCTOAHCTBa cocTaBa BewecTB. OTHocUTeNbHasa aroMHad Macca.
OTHOCUTeNbHaA MOeKynspHas macca. MaccoBast A0/ XMMUYECKOro 3/1eMeHTa B
COEUHEeHNN.

KonnuectBo Bewectsa. Monb. MonspHaa macca. B3anmocBA3b KOMYECTBa,
MacCcbl W 4ucna CTPYKTYPHbIX eauHWL, BellecTsa. PacuyéTbl No hopmynam
XUMUYECKNX COEAHEHNIA.

du3nyeckme N XMMUYECKNE ABNEHNA. XUMMYECKAA pPeakUns 1 eé NpusHaku.
3aKOH CcoxpaHeHMA MacCbl BeLlecTB. XUMUYecKue ypasHeHud. Knaccuukaums
XUMUYECKNX peakLmin (COeUHEHNS, pa3NoXeHNs, 3aMeLLeH s, 0OMeHa).

XVMUYECKWNIA 3KCNEPUMEHT :

3HAKOMCTBO C XMMMWYECKOI NOoCcyoi, npaBunammn paboTbl B fabopaTtopumn u
npruémammn obpatleHms ¢ nabopaTopHbIM 060pyAOBaHMEM, M3YYeHMEe N OnuncaHue
(hM3MYeCKMX CBOMCTB 00pasLloB HEeopraHM4YeCcKMX BeLlecTB, HabnwogeHue
(m3nyecknx (nnasneHVe BOCKa, TasHWe fbfa, pacTupaHue caxapa B CTYNKE,
KUMNeHne M KOHAeHcaumsa BOAbl) U XMMMYECKUX (ropeHuWe CBeyun, MpoKanvBaHue
Me/[JHOW MPOBOJIOKM, B3aMMOMENCTBNE Mefla C KUC/IOTOIN) ABNEHUIA, HabntodeHne 1
OnucaHve NPU3HaAKOB MPOTEKaHWA XMUMUYECKUX peakuuin (pasnoxeHue caxapa,
B3aMMOJENCTBME CEPHON KUCMOTbI C X/I0puAOM 6apus, pasnoxeHue rmapokcuga
meau (I1) npu HarpeBaHUW, B3aUMOAECTBIE Xese3a ¢ pactBopom conu meau (I1),
n3yyeHre cnocoboB pasfenieHnss CMeceil: C NOMOLLbIO MarHuTa, (UNbLTPOBaHME,
BblNapvBaHue, AUCTUNNALUMS, XpomaTorpadus, nNpoBefeHe OUNCTKM MOBapPEHHOM
conu, HabnofeHWe U OMWCaHWe  pe3ynbTaTOB  MPOBEAEHWA  OMbITa,
WNNIOCTPUPYIOLLEr0 3aKOH COXPaHEHUsi MacCbl, CO3faHWe Mogfene MOJeKy/
(LapocTepyXHeBbIX).

BaxkHenLue npeacTaBUTeNIN HEOPraHNYeCKNX BELLLECTB

Bo3ayx — cmeck rasoB. CocTaB Bo3gyxa. Kucnopog — 31eMeHT U NpocToe
BeLLeCcTBO. HaxoxaeHue Kucnopoga B Mpupoae, (husmMyeckme u XMMUYeCKue
cBoncTBa (peakumm ropeHus)). Okcugbl. pumeHeHue Kucnopoda. Cnocoobl
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noslyyeHnst Kucropoga B nabopaTopuyM M NPOMbILNEHHOCTU.  KpyroBopoT
Kucnopoga B npupoge. O30H — anoTponHasa MogMMUKaUnsa KCIopoaa.

TennoBoil 3a(h(heKT XMMUYECKON peakumu, TEPMOXMMUYECKME YpPaBHEHWS,
9K30- M 3HAOTEPMMYECKME peakuun. TOonaMBO: Yronb W MeTaH. 3arpssHeHue
BO34yXa, YCU/IEHNE NMapHUKOBOro 3(pdeKTa, paspyLUeHne 030HOBOIO CoS.

Bogopos — 3nemMeHT WM MpPOCTOe BellecTBO. HaxoXpaeHune Boaopoja B
npupoge, (M3nMyecKMe W XUMUYECKMe CBOMCTBA, MPUMEHEHUE, Crocoobl
nony4veHnsa. Kucnotel 1 conu.

MonsipHblii 06BEM ra3oB. PacuéTtbl N0 XMMUYECKUM YPaBHEHWAM.

du3nyeckne cBoWcTBa BoAbl. Boja Kak pacTBopuTe/b. PacTBopbl.
HacblleHHble U HEeHaCbIWeHHbIe PacTBOPbl. PacTBOPUMOCTb BELLECTB B BOJE.
MaccoBas [0/ BeLLeCcTBa B pacTBope. XMMUYeCKMe CBOMCTBA BOAbl. OCHOBaHUS.
Posib pacTBOPOB B MPUPOAE M B XXMU3HWK YesioBeKa. KpyrosopoT BOAbI B NPUPOAE.
3arpsasHeHue NpupoaHbIX Bog. OXpaHa U 04MCTKa NPUPOAHBIX BOA.

Knaccnukaumsa HeopraHuMyeckux coepuHeHnin. Okcugpbl. Knaccugmkaums
OKCWAOB:  coneobpasytowine  (OCHOBHbIE,  KWUCNOTHble, aM(OTEPHbIE) U
Heconeobpasytowme. HomeHKnatypa OKcuMAoB. ®PU3MYECKME N XUMUYECKME
CBOWCTBA OKCMAO0B. MonyyeHne OKCMAOB.

OcHoBaHMsa. Knaccuukaums OCHOBaHWA: LWEMNOYM W HepacTBOPUMble
OCHOBaHMA. HomeHKnaTypa OCHOBaHWA. Pu3NYecKMe N XMMUYECKMEe CBOWNCTBA
OCHOBaHWiA. MonyyeHne 0CHOBaHWMN.

Kucnotel. Knaccugpmkauma kmcnot. HomeHknatypa Kucnot. dusnyeckme u
XUMWYECKME CBOICTBA KWUCNOT. Pad akTmBHOCTM MeTannoB H. H. Bbeketosa.
MonyyeHne Kncnor.

Conn. HomeHknaTypa coner. ®Pusnyeckne N XMMUYECKNe CBOMCTBA COJEN.
[MonyyeHue conen.

["eHeTUYEeCKast CBS3b MEXAY KnaccaMn HeopraHU4YeCcKnx coeUHEHWIA.

XVMUYECKWNIA 3KCNEPUMEHT :

KaueCTBEHHOe onpefeneHne CoAep KaHna K1ucnopoaa B BO3Ayxe, NnosyyeHue,
cobupaHune, pacrnosHaBaHWe W W3y4YeHWe CBOWCTB KWCNopofda, HabnwogeHne
B3aMMOJENCTBMA BEWEeCTB C KWUCNOPOAOM W YCNOBUSA  BO3HWKHOBEHUS U
npekpawleHns ropeHns (noxkapa), O3HaKOMJeHMe C obpasuamMym OKCUAOB W
onucaHMe WX CBOWCTB, MO/ydeHMe, cobupaHue, pacro3HaBaHME W U3YyYeHue
CBOMCTB Bofopofa (ropeHue), B3ammogencTeve Bogopoga ¢ okcugom mean (I1)
(BO3MOXXHO MCMO/b30BaHME BUAEOMAaTepnasioB), HabntogeHne o6pasLoB BeLLECTB
KONMYecTBOM 1 MONb, MCCefoBaHMEe OCOOGEHHOCTE pPacTBOPEHUS BELLECTB C
PasIM4YHOM pPacTBOPMMOCTbIO, MPUrOTOB/IEHME PacTBOPOB C  OMNpeaenéHHON
MacCcoBOI A0Nelt pacTBOPEHHOIO BELLECTBA, B3aMMOAENCTBME BOAbI C MeTaslaMu
(HaTpvem ©  Kanbumem) (BO3MOXXHO WCMO/SIb30BaHME  BUAeoMaTepunasnos),
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nccnefoBaHve 06pasLoB  HeOpraHWYecKMX BeLLeCTB  Pas/IMyHbIX  K/accos,
Habn4eHne N3MEHEHNA OKPAaCKM MHAMKATOPOB B PacTBOpax KUC/OT U LLEeoYeln,
n3yyeHve B3aumogencTemsa okcmpa megu (I1) ¢ pacTBOPOM CEPHON KWUCNOTI,
KMUCNOT C MeTa/namMu, peakuuin HelWTpasmsauuu, MnoayyeHWe HepacTBOPUMBIX
OCHOBaHWIA, BbITECHEHWE OLHOr0 MeTasna APYyrMMm M3 pacTtBopa COMW, peLleHune
3KCMEepPUMeHTa/IbHbIX 3ada4 Mo TemMe «BaxHellume Knaccbl HEOpraHUYecKmUx
COEAUHEHNIA».

Mepuognyecknin  3akoH U1 lNepuogmMyeckasd cuUCTeMa XUMUYECKUX
anemeHtoB . V. MeHgeneeBa. CTpoeHMe aToMoB. XuUMUYecKas CBA3b.
OKMCNUTENBHO-BOCCTaHOBUTENIbHBIE peaKuun

[MepBble MOMbITKN KnacCUPUKaLUM XUMUYECKUX 3N1EMEHTOB. [MOHATME O
rpynnax CXoAHbIX 3/MeMEHTOB (LLeNOYHble W  LefioYHO3eMeNbHbIE  MeTafbl,
raforeHbl, MHEPTHbIe rasbl). O/IEMEHTbI, KOTOPble 06pa3ytoT aM()OTEPHbIE OKCUAbI
N TUAPOKCUABI.

Meproamyeckunin 3akoH. MNeproanyeckas cMctema XMMUYECKUX 3/1eMeHTOB [,
N.  MeHgeneesa.  KopoTkonepuogHas M O/IMHHOMepuogHas  hopMbl
[MeproanyecKor CUCTEMbI XUMMUYECKUX aneMeHToB [l. V. MeHpeneesa. Neprofb!
N rpynnbl. PUINYECKUA CMbICT MOPSAKOBOTO HOMepa, HOMEPOB Nepuoga U
rpynnbl 3/IeMeHTa.

CTtpoeHune aTomoB. CocTaB aTOMHbIX Aaep. M3oTonbl. 31eKTpoHbl. CTpoeHue
3NIEKTPOHHbIX ~ 000/104eK  aTOMOB  MepBbiX 20  XMMWUYECKMX  3/1EMEHTOB
Mepunoanyecko cuctembl . WN. MeHgeneesa. XapaKTepucTMKa XMMUYECKOrO
aNeMeHTa No ero nonoXxeHuto B Mepuogunyeckoin cucteme . V. MeHaeneesa.

3aKOHOMEpPHOCTU M3MEeHeHUs pagnyca aToMOB XUMUYECKUX 3/IEMEHTOB,
MEeTa//IMYECKMX Y HEMETaI/IMYECKMX CBOCTB MO rpynnamM 1 neproam.

3HaueHue MNeprognyeckoro 3akoHa 1 MNeprnognyeckoin CUCTEMbl XUMUYECKMX
3NIEMEHTOB N5 Pa3BUTUS HayKuU U npakTukni. . V. MeHaeneeB — YYéHblil ©
rpaXxaaHuH.

XuMmnyeckas cBAsb. KoBaneHTHasa (monsapHasd W HenosspHas) CBA3b.
DNEeKTPOOTPULATENIBHOCTL XMMUYECKUX 3/1EMEHTOB. /IOHHaA CBA3b.

CrteneHb  okucneHms.  OKUCNUTENbHO--BOCCTAHOBUTE/IbHbLIE  peakLuu.
[Mpouecchl oKncneHnsa u BocCctaHoBNeHNSA. OKUCTUTENN N BOCCTAHOBUTEN.

XUMWNYECKNIA IKCNIEPUMEHT :

n3yyeHve 06pasLLlOB BELLECTB META/NIOB M HEMETaN/10B, B3aVMOAENCTBUE
rMAPOKCMAA UMHKA C pacTBopamy KWUCNOT W LUefioYveid, npoBeAeHue OrbITOB,
WNIOCTPUPYIOWMNX — MPUMEPbl  OKUC/IMTENbHO-BOCCTAHOBUTE/bHBIX — peakuui
(ropeHue, peakL N pasnodXXeHUs, COeUHEHNS).

Me>knpeamMeTHbIe CBA3MU



Peanunsauma MeXnpegMeTHbIX CBA3EA NpU U3yYeHUUM XUMUKU B 8 Kracce
OCYLLECTB/IAETCA Yepe3 WCMO/b30BaHMe KakK OOLMX eCTeCTBEHHO--HayUHbIX
MOHATUI, TaK N MOHATWIA, ABMAKOLWMXCA CUCTEMHBIMU AN1A OTAE/bHbIX NPeAMETOB
eCTeCTBeHHO--Hay4HOro LuKna.

OOLumMe eCTeCTBEHHO--HayUHble NMOHATUA: Hay4YHbI (PaKT, rmnoTesa, Teopus,
3aKOH, aHa/M3, CWHTE3, Knaccugukaums, nepuoguyHOCTb,  HabnoeHue,
3KCMNEePUMEHT, MOJEeNIMPOBaHNe, U3IMepPeHne, MoAe b, AB/EHNE.

®du3mka: marepus, aToMm, 3/EKTPOH, MPOTOH, HEWTPOH, WOH, HYK/UA,
M30TONbI, PAAMOaKTUBHOCTb, MOJEKY/A, 3MEKTPUYECKUIA 3apsj, BELLECTBO, TeSo,
06bEM, arperatHoe COCTOSHME BELLeCTBa, ras, (JM3nMYecKne BeIMYMHbI, efNHNLbI
N3MepPEeHUs, KOCMOC, NNaHeThI, 3Bé3abl, ConHLe.

Buonorus: (hoTocnHTE3, AblXxaHue, buocgepa.

[eorpadusa: artmoctepa, rugpocgepa, MWHepanbl, TOpPHblE MOPOAbI,
rnonesHble UCKoNaemble, TOMANBO, BOAHBIE PECYPCHI.

9 K/TACC

BeLlecTBo 1 XMMUYeckasa peakLus

MeproamyecKkunin 3akoH. MNeproanyeckas cMcteMa XMMUYECKUX 3/1eMeHTOB [,
N. MeHpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTW B W3MEHEHWW CBOWCTB
XUMUYECKUX 3/IEMEHTOB MepPBbIX TPEX MNEpUoAOB, Kanna, KaibLuug W UX
COeAMHEHNIA B COOTBETCTBUM C TOJIOXKEHMEM 3/1eMEHTOB B [leproanyecKon
CUCTEME N CTPOEHUEM UX aTOMOB.

CTpoeHue BeLecTBa: BUAbl XUMMUYECKOW CBA3W. TuMbl KPUCTa/IIMYECKMX
PELETOK, 3aB1CMMOCTb CBOMCTB BELLECTBA OT TUMA KPUCTa/IIMYECKOW PELLETKUN U
BUAA XMMNYECKOI CBSI3N.

Knaccugmkauma 1 HoMeHKnatypa HeopraHMyecKux BeLLecTB. XUMUYecKue
CBOMCTBA BELLECTB, OTHOCALLUMXCA K pas3/IMYHbIM K/laccam HeopraHuyecKmnx
COEfIMHEHWi, TeHeTNYeCcKas CBSA3b HEOPraHNYeCKNX BELLECTB.

Knaccngukaums XMMUYecKux peakumii no pasinyHbiM npusHakam (Nno ymcny
M COCTaBy Yy4YaCTBYHOLMX B peakuuMu BeLLecTB, MO TensjoBomy 3(MMeKTy, no
N3MEHEHMIO CTEMNeHel OKUCNEHUS XUMWYECKMX 3/IEMEHTOB, MO 06paTUMOCTH, Mo
y4acTUIO KaTtanmsatopa). OK30- U 3HAOTEPMUYECKME peakLnn, TePMOXUMNYECKME
ypaBHeHWs.

[MOHATME O CKOPOCTU XUMWYECKOW peakumu. FoHATMe 06 06paTUMbIX W
HeobpaTUMbIX XUMWYECKUX peakuusaX. MOHATME O FTOMOMeHHbIX U reTeporeHHbIX
peakumsax. MNMoHATME 0 KaTanmse. [MoHATME 0 XMMUYECKOM paBHOBECUMN. PaKTOopbI,
B/IMAIOLLME HA CKOPOCTb XWMMMWUYECKOWN peakuum W MOMOXEHUE XUMUYECKOro
paBHOBECKS.

OKMCNNTE/NIbHO-BOCCTAHOBUTE/IbHbIE  PeakumW,  3MeKTPOHHbIA  GanaHc
OKUCNNTENbHO-BOCCTAHOBUTE/IbHOW peakumu. CocTtaBneHve  ypaBHEHWi
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OKUCNNTENbHO--BOCCTAHOBUTE/bHLIX — peakumii € UCMO/Mb30BaHMEM  MeToja
3MIEKTPOHHOr0 6anaHca.

Teopusa 3NeKTPONNTUYECKOW AUccoumaunn. dNeKTPONUTbI U HEINEKTPOIUTI.
KatnoHbl, aHMoHbl. MexaHunsm guccoumaumm BeLeCcTB C pas/IMUHbIMA BUAMU
XYMUYeckom ceasn. CTeneHb guccoumaumm. CunbHble U cnabble 31eKTPONUTLI.

Peakunn MOHHOro 0bMeHa. Y CNnoBus NPoTeKaHUS peakumii MIOHHOro 06MeHa,
MoJIHble W COKpalléHHble WOHHble YypaBHeHUs peakumii. CBOWCTBA KWUC/IOT,
OCHOBaHWMA W CONei B CBeTe MNpeacTaBneHUd 06  3MeKTPONUTUYECKOM
anccoumaummn. KayecTBeHHble peakuum Ha MOHbI. IoHATYE 0 ruaponnse Conen.

XUMWNYECKNIA IKCNIEPUMEHT :

O3HaKOM/IEHME C MOAENSMU KPUCT/IINYECKMX PELLUETOK HEeopraHn4eckKmx
BELECTB — METa/I/IOB M HeMeTanoB (rpadura u asMasa), C/NOXHbIX BeLLecTB
(xnopuga Hatpus), uccnefoBaHMe 3aBUCUMOCTM CKOPOCTU XMMMWUYECKOW peakumm
OT BO3AENCTBUA pPa3/IMyHbIX (AKTOPOB, WCCMef0BaHWE 3EKTPOMNPOBOLHOCTYU
pacTBOpPOB BeLLEeCTB, Mpouecca AuccoumaLum  KUCIOT, LWenoyYeid n  Conen
(BO3MOXXHO  MCMONb30BaHWe BWAEO  MaTepuanoB), MPOBEAEHWE  OMbITOB,
WNNIOCTPUPYIOWMX — MPU3HAKM  MPOTEKAHUA  peakunini  MOHHOro  0bmeHa
(obpasoBaHMe o0cagka, BblgeneHnMe rasa, 06pasoBaHWe BOAbl), OMbITOB,
WNIKOCTPUPYIOWMNX  MPUMEPbl  OKUC/IMTENbHO-BOCCTAHOBUTE/NbHBIX  peakuui
(ropeHuve, peakuum pasfoXXeHUsi, COefMHeHNs), pacrno3HaBaHne HeopraHNYecKmx
BELWECTB C MOMOLLbHD  Ka4yeCTBEHHbIX peakuuii Ha  WOHbl, peLleHune
3KCNepUMeHTa/IbHbIX 33ad.

HemeTansibl n nx coeguHeHns

Obwaa xapakrtepuctmka rasoreHoB. OCOBEHHOCTM CTPOEHMSA aToMOB,
XapaKTepHble CTerneHn okucneHusd. CTpoeHre U (PU3NYECKMe CBOMCTBA MPOCTbIX
BELWeECTB — Tra/lioreHoB. XWMWYECKMe CBOICTBA Ha nNpuMepe  x/opa
(B3aMMOfeiicTBME C MeTa/ilaMu, HemeTallamu, LWwenovamu). X/10poBOLOPOA.
ConsHas KUCNoTa, XMMUYECKMe CBOICTBA, MOJyYeHWe, NpuMeHeHue. [eicTeue
X/lopa M X/I0POBOAOPOAA HAa OpraHuM3m 4YesioBeka. BakHelwmne xmopufbl U UX
HaxoXXAeHne B Npupose.

Obuwan xapaktepuctmka anemeHToB VIA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aTOMOB, XapakTepHble CTerneHn OKucneHus. CTpoeHWe U (PU3MYecKMe CBOMCTBA
MPOCTbIX BELLECTB — KMCNOPOAA U cepbl. ANINOTPOMHbIE MOAUPUKALUKA KUCTOPOAa
N cepbl. XUMUYeCKne cBoWcTBa cepbl. CepoBOAOPOS, CTPOEHUe, PU3NYECKMe U
XnMmyeckune csonctea. OKCUabl Cepbl Kak NpPeacTaBUTENI KUCMOTHBIX OKCUZOB.
CepHass Kucrota, (M3NYECKMe W XUMUYecKme cBoicTBa (06LWipe  Kak
NpeAcTaBUTeNs Knacca KWUCIOT W criepyuduyeckme). XMUMUYECKME peakumn,
nexXkawjme B OCHOBE MPOMbILIIEHHOTO Crnocoba MoslyYeHUs CEepHOM KUC/OTb.
[MpumeHeHWe cepHOM KNCNOTbl. CoMn CEPHON KMUCMOTbI, KAYeCTBEHHAA peakumna Ha
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cynbar-uoH. HaxoxgeHuwe cepbl U e€ CoeauHeHWn B npupoge. Xummnyeckoe
3arpsA3HeHne OKpy»KaroLein cpefbl COefMHEHUAMU cepbl (KUCNOTHbIE LOXKAW,
3arps3HeHne Bo3ayxa 1 BOOEMOB), CNOCOOLI ero NpeaoTBPaLLEHWS.

Obwasa xapakrtepuctnka anemeHToB VA-rpynnbl. OCo6eHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTerneHW OKWMCNeHWs. A30T, pacrnpocTpaHeHWe B NPUPOAE,
(hm3nyeckme 1 XMMMYeCKre cBolicTea. KpyrosopoT asoTta B npupoge. AMMUak, ero
(hM3nYecKme N XMMUYeCKne CBOMCTBA, NOJTyYeHne 1 npumeHeHne. Conv aMMOHKS,
NX (U3NYECKMEe N XUMUYECKNE CBOMCTBA, NpMMeHeHMe. KayecTBeHHas peakumsa Ha
MOHbI aMMOHUA. A30THas KWC/0Ta, eé nosyyeHune, (UsnMYeckne U XUMUYECKME
cBoMCTBa (0OWMe Kak nMpeAcTaBUTeNss Knacca KWUCNOT U cneumguyeckue).
icnonb3oBaHWe HWUTPATOB W COMed aMMOHMS B KayecTBe MWHEPasIbHbIX
YO0OPEHNIA. XUMUYECKOe 3arpsisHEHME OKPYXKatoLLen cpedbl CoeANHEHUAMN a30Ta
(KMCNOTHblE [J0XAW, 3arpsa3HeHue BO3fyxa, MoyBbl W BOAOEMOB). Pocdop,
annoTPonHble MoAaugukauum dgocdopa, (r3nyeckne M XMMUYECKME CBOWNCTBA.
Okeng ocopa (V) 1 hochopHas K1cioTa, PU3nYeckme n XMMmniyeckne CBOMCTBA,
nony4yeHue. icnonb3oBaHre HochaToB B Ka4eCTBe MUHEPa/IbHbIX YA06PEHWIA.

Obuwan xapaktepuctmka anemeHToB IVA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aTOMOB,  XapaKTepHble  CTEMeHW  OKUC/EHUs.  YTNepod,  alioTPOrHble
MOAMMUKaLMK, pacrnpoCcTpaHeHNe B MpPUPOLe, (U3NYECKME N XUMWYECKME
cBoucTBa. Afcopobumsa. KpyroesopoT yrnepoga B npupoge. OKcuabl yrnepoga, ux
(bM3nyeckne M XMMUYECKMe CBOWCTBA, [EWCTBME HA KMBble OpPraHU3Mbl,
noslyyeHne U npuMeHeHne. OKOMOrnyeckne npobnembl, CBA3aHHbIE C OKCUAOM
yrnepoga (IV), runote3a rnobanbHOro MOTEMEHNUA KAUMaTa, MapHUKOBbIIA
aheKT. YToNbHaA KUCNoTa U e€é conu, Ux PUnYeckme N XMMMYeckne CBOMCTBA,
noslyyeHne W nNpuMeHeHve. KauyeCTBeHHas peakuus Ha KapboHAT-UOHbI.
Vcnonb3oBaHne kapboHaToB B ObITY, MeAWLMHE, NPOMbILIEHHOCTA U CEIbCKOM
XO035CTBE.

MepBOHaYa/IbHbIE MOHATUA 06 OpraHMYeCcKMX BELLLECTBAX KaK O COEANHEHUAX
yrnepoga (MeTaH, aTaH, 3TWeH, aLueTW/eH, 3TaHO, MMNLEPVH, YKCYCHas K1CIOTa).
MpupogHble WUCTOYHMKM  YINeBO4OPOAOB (Yronb, MPUPOAHbLIA ras, HeMTb),
NPOAYKTbl MX nepepaboTkn (6eH3VH), UX POoNb B ObITY M MPOMBbILLIEHHOCTU.
[MoHATME O BUOMOTMYECKN BXXHBIX BELLECTBAX: XUpaxX, 6enikax, yrnesogax — u ux
POIM B XKU3HM Yenoseka. MaTepuasbHOe €QUHCTBO OpraHuUYyeckux Wu
HeopraHM4yecKnx coefvHEHNIA.

KpeMHuiA, ero (u3nyeckue U XMMMUYECKME CBOWCTBA, MOJlyYeHWe W
npumeHeHne. CoefMHeHUs KpemHus B npupoge. OO6wue npeactasneHus 06
okenge KpemHusa (IV) n KpeMHMeBOW Kucnote. CUAMKaTbl, UX UCMOMb30BaHUE B
ObITY, B MPOMbILLIEHHOCTWN. BaxkHelLuMe CTpouTeNbHblE MaTepuanbl: Kepammnka,
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CTEK/0, LUEeMeHT, BeTOH, Xene306eToH. MNpobnemMbl 6e30MacHOro MCrosb30BaHNA
CTPOUTENIbHbIX MaTepPUaIoB B MOBCEAHEBHON YXU3HU,

XYMUNYECKWNIA IKCNEPUMEHT :

M3yyeHne 06pasL0B HEOPraHNYEeCKNX BeLLECTB, CBOWCTB COJIAHON KWC/OTHI,
NPoBefieHNe KayeCTBEHHbIX peakuuid Ha X10pUA-MOHbI U HAbNIOAEHNe NPU3HAKOB
X MNPOTEKaHWS, ONbITbl, OTPaKaroLMe (U3NYeCKne M XMMUYECKME CBOMCTBA
rafloreHoB U WX COefAMHEeHUA (BO3MOXXHO MCMO/b30BaHWEe BUAeOMaTEPNaoB),
O3HaKOM/JIeHMe C o6bpasuyamn  XnopuaoB  (rasoreHnaoB), O3HAKOMJIEHME C
obpasuyamm  cepbl U eé  coefMHEHMAMM  (BO3MOXHO  MCMONb30BaHWUe
BUeoMaTepranoB), HabngeHNe npouecca 06yrnMBaHUA caxapa nof AercCTBUEM
KOHLEHTPUPOBAHHOW  CEPHON  KUCNOTbl, WU3Y4YeHWe XUMUYECKMX CBOMCTB
pa3baB/ieHHOW CEPHOI KUCNOTbI, MPOBeAeHNE KaYeCTBEHHOW peakLMmn Ha cynbgaT-
MOH 1 HabniofeHne npusHaka eé npoTekaHus, 03HAKOMJIEHME C (PU3NYECKMMU
CBOMCTBaMM a3oTa, (ochopa M WX COeAUHEHUIA (BO3MOXHO WCMOMb30BaHMe
BUAeOMaTepranos), obpasuamMm a3oTHbIX U (POCHOPHBIX YA0OPEHNIA, NOMYYEHUE,
cobupaHune, pacnosHaBaHWe W W3y4YeHWe CBOWCTB amMmuaka, MNpoBeAeHMe
KayeCTBEHHbIX peakuuii Ha MOH aMMOHUA M (hocdaT-NoH U MU3yYeHne NPU3HAKOB
NX NPOTEKaHWS, B3aUMOAENCTBME KOHLEHTPUPOBAHHON a30THOM KMUCNOTbI C MeAbHo
(BO3MOXXHO ~ MCMO/Mb30BaHWE  BWUEOMATEpPMasios), N3yyeHne  Mopenen
KPUCTa/IIMYECKMX PEeLUETOK anmasa, rpajuta, ynrepeHa, 03HaKOM/IeHWe C
MpoLeccoM afcopouMm pPacTBOPEHHbIX BELECTB aKTUBUPOBAHHLIM YINEM WU
YCTPOCTBOM MPOTUBOrasa, MoslyyeHve, cobupaHve, pacrnosHaBaHNe N U3yyeHue
CBOWMCTB YI/IEKUCNOro rasa, NpoBefeHNe Ka4yeCTBEHHbIX peakumii Ha KapboHat u
CUINKAT-UOHbl U U3YYeHWe TMPU3HAKOB WX MPOTEKaHWs, O3HaKOMJIEHUe C
NPOAYKUMEN CUNNKATHOW MPOMBILIEHHOCTU, PeLUeHWe 3KCMePUMEHTA/TbHbIX
3afa4 no Teme «BaxkHenLme HeMeTabl U UX COEAMHEHNS».

MeTansnbl U UX COefMHEHUSA

Obwan xapakTepucTnKa XMMNYECKUX 3/IEMEHTOB — METa/I/IOB HA OCHOBaHUU
X NONOXeHus B [1eproaMYecKoin CcuUcTeMe XUMWUYeCKMX 3nemeHToB M. .
MeHzeneesa 1 CTpoeHUsi aToMoB. CTpoeHVe MeTannos. MeTannnyeckas CBA3b U
MeTa//IMyeckasd  KpUCTa/IMyeckass  peliétka.  ONIeKTPOXMMUYECKUA  psg
HanpsbkeHWin MeTannoB. PU3NYECKE N XMMUYECKMe CBOWCTBA MeTa1oB. ObLuive
Crocobbl MosnyyeHnss MeTainoB. [MOHATME O KOPPO3UW METasI0B, OCHOBHbIE
Cnocobbl 3awmTbl UX OT KOppo3uu. Cnnaebl (CTasib, YYryH, AHOPaTFOMUHUN,
OpOH3a) 1 UX NPUMEHEHWE B ObITY U MPOMbILLIEHHOCTH,

LLlenioYHble MeTasibl: NOIoXKeHVEe B MepruoanyecKoin cnucteme XMMUYECKNX
anemeHToB M. . MeHpaeneeBa, CTpOeHMe MX aTOMOB, HaxoX[eHWe B Mpupose.
dun3myeckme N XMMMYeCKMe CBoOMCTBa (Ha NpuMepe HaTpusa 1 Kanms). OKeuabl 1

11



rMApoKcuabl HaTpua U Kanua. [IpuMeHeHue LENoYHbIX METaIoB U UX
COEUHEHNIA.

LLlenoyHo3eMesibHble  MeTa/i/lbl  MarHWin M Ka/bUWiA:  MOMIOXKEHNE B
MMepuroamnyecKor cucTteme XMMUYECKUX anemeHToB . V. MeHaeneeBa, CTpoeHue
NX aTOMOB, HaXoXaeHue B npupoge. Pusnyeckme 1 XMMmMYecKmne CBOMCTBa MarHums
N Kanbuma. BaxHeillne coefuvHeHUs Kanbums (OKCWUh, TUAPOKCUA, COMN).
YKECTKOCTb BOAbI U CNOCOOLI €8 YCTPaHEeHNS.

ANOMUHWIA: NONOXeHWe B [eprnognyeckoin cucteme XMMUUYECKNX 3/1IEMEHTOB
O. V. MeHpeneeBa, CTpOeHMEe aTtoma, HaxoxieHuve B npupoge. dPusnyeckme u
XMMUYECKMEe CBOMCTBA a/llOMUHMA. AM(OTEPHbIE CBOCTBA OKCMAA W rMapokcnaia
UHOMUHNA.

XKeneso: nonoxkeHue B INepnoanyeckoin CMCTeEME XUMUYECKUX 3N1EMEHTOB .
. MeHpeneeBa, CTPOeHWE aToMa, HaxoXKieHuwe B npupoge. Pusndeckne u
XMMUYECKMe CBOMCTBA Xenesa. Okcuabl, rnapokevasl n conu xenesa (11) v >xenesa
(1), nx cocTtas, CBOCTBA U MONTYyYEHME.

XYMUNYECKWNIA IKCNEPUMEHT :

O3HaKoM/neHMe C obpasuamy MeTaIIoB WM CNaBoB, WX (PU3NYECKMMMU
CBOMCTBaMW,  M3y4eHMe  pe3ynbTaToB  KOppo3uu  MeTasinoB  (BO3MOXHO
1CMoNb30BaHNe BUAeOMaTepuasnioB), OCOOGEHHOCTEN B3aMMOAENCTBUA OKcuaa
Ka/ibUMa W HaTtpus ¢ BOAOM (BO3MOXHO WCMONb30BaHUE BUaeOMaTepPUanos),
nccnefoBaHve CBOMCTB XECTKOM BOAbI, MPOLEcca ropeHns xenesa B KUCIOPOAe
(BO3MOXHO  MCNOSb30BaHME  BMAEOMAaTepuanoB), MNPU3HAKOB  MPOTeKaHWs
KauyeCTBEHHbIX PeakUMil Ha MOHbI: MarHus, KaibUus, aftoOMUHUS, UUHKA, YXenesa
(1) v xenesa (111), meam (11), HabnogeHWe 1 oNKcaHMe MPOLLECCOB OKpaLlnBaHKA
nnamMeHn WOHaMM HaTpus, Kaama un  Kaibuma (BO3MOXXHO WCMOMb30BaHWUe
BUeOoMaTepranoB), UCCnefoBaHe amPOTEePHbIX CBOMCTB MMAPOKCULa a/IloOMUHUA
N TMAPOKCUAA UMHKA, PELLeHMEe IKCNepuMeHTabHbIX 3aady Mo TeMe «BaxkHenLume
MeTasI/ibl U UX COELMHEHUA».

XMUS N OKpyXakoLasa cpeia

BewectBa n maTepuasibl B NOBCEAHEBHOM XXW3HW 4YenoBeka. besonacHoe
NCMO/Ib30BaHNE BELLECTB U XMMUYECKMX peakumi B ObITy. lMepBas MoMoLLb npu
XNMUYECKMX 0XKOrax 1 0TpaB/ieHUsAX.

Xnmnyeckoe 3arpsisHeHMe OKpy»Karowein cpefbl (NpedensHas Aonyctumas
KOHLUeHTpaumsa Belects, ganee — MNAK). Posib XMUKN B PeLLEHMM 3KOMOTNYECKNX
npo6nem.

XMMUYECKNIA 3KCNEPUMEHT :

n3y4yeHne o6pasLoB MatepuasioB (CTEK/0, CMiaBbl MeTasfIoB, NOMMEPHbIE
marepuasbl).

Me>knpeamMeTHble CBA3U
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Peanunsaumsa MexnpegMeTHbIX CBA3EA NpU M3yyYeHUUM xummn B 9 Kracce
OCYLLECTB/IAETCA 4Yepe3 MCMO/Mb30BaHME KakK OOLMX eCTeCTBEHHO-HayUHbIX
MOHATUI, TaK N MOHATWIA, ABMAKOLWMXCA CUCTEMHBIMU AN1A OTAE/bHbIX NPeAMETOB
eCTeCTBEHHO--HaY4HOr0 LMKNa.

OOLuMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbI (haKT, rmnoTesa, 3aKoH,
Teopus, aHan3, CUHTe3, Knaccumkaums, nepuoanMyHOCTb, HabnoLeHNe,
3KCMEePUMEHT, MOJENMpPOBaHNe, W3MePeHWe, MOAEeNb, ABMIEHUE, MapHUKOBbIN
ahpeKT, TEXHOMOrA, MaTepuasbl.

®du3mka: marepus, aToM, 3/EKTPOH, MPOTOH, HEWUTPOH, WOH, HYK/UA,
M30TONbI, PAAMOAaKTUBHOCTb, MOJEKY/a, 3MeKTPUYECKUA 3apaf, MPOBOLHUKM,
MOMYNPOBOAHUKK,  AN3NEKTPUKKA, (POTO3/1EMEHT, BeELLeCTBO, Teno, O6bEM,
arperaTHoe COCTOsIHME BeLLecTBa, ra3, pacTBop, pacTBOPMMOCTb, KPUCTaINYECKAS
peLéTka, crnaebl, (PM3NYECKNE BEMNUMHDI, efNHULbI U3MEPEeHUs, KOCMUYECKOoe
NPOCTPaHCTBO, NnaHeTkl, 38é34bl, CosHLe.

Buonorua: ¢oTtocuHTes, AbixaHue, 6uoctepa, 3KOCUCTEMA, MUHepasibHble
y00peHns, MUKPO3/IEMEHTbI, MaKPO3/IeMEHTbI, NUTaTe/IbHbIe BELLECTBA.

[(eorpadmsa: aTmoctepa, ruapocdepa, MWUHepPanbl, TOPHble MNOPOAbI,
rnosie3Hble NCKoMnaemMble, TOMNBO, BOAHbIE PECYPChI.
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NNAHNPYEMbBIE PE3YJ/IbTATbl OCBOEHUA TTPOITPAMMDbBI T10
XM HA YPOBHE OCHOBHOI O OBLWEI O OBPASOBAHNA

NNMYHOCTHbIE PE3Y/IbTATDI

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHWA MpPOrpammbl  OCHOBHOMO  0OOLLEro
0bpa3oBaHMA AOCTMraloTcsa B XoAe O00y4YeHUs XUMUM B eAMHCTBE Y4ebHOW U
BOCNUTATENbHON AeATeNIlbHOCTU B COOTBETCTBUM C TPAAULMOHHBIMU POCCUNCKNMM
COLMOKYNbTYPHBIMU U lyXOBHO-HPABCTBEHHLIMU LIEHHOCTAMW, MPUHATLIMU B
o6LLecTBe npaBuiaMy M HOpMamy MOBEAEeHMs U CMNOCOOCTBYHOT Mpoueccam
CamMOonoO3HaHMs, CaMOPa3BUTUS N coLManm3aLmm 06yYaroLLMXCS.

JINYHOCTHbIE  pe3ynbTaTbl  OTPaXalT  TOTOBHOCTb  0OYy4aroLMXCH
PYKOBOACTBOBATbCA  CUCTEMOM  MO3UTUBHBIX  LEHHOCTHbIX  OPWEHTaUuiA U
pacLUnpeHyie onbiTa 4esaTesIbHOCTU Ha eé OCHOBE, B TOM YMC/Ie B YaCTu:

1) NnaTpruoTM4eCKOro BOCMUTaHUS:

LLEHHOCTHOIO OTHOLLEHWNA K OTEYEeCTBEHHOMY KY/IbTYPHOMY, UCTOPUYECKOMY
N HayYHOMY HaCneauto, MOHWMaHMS 3HAYEHUS XMMUYECKON HAyKU B IKU3HU
COBPEMEHHOro 06LLecTBa, CMNOCOOHOCTU BMafeTb AOCTOBEPHOM MHGOpMaLMen o
NnepefoBbIX AOCTMXKEHUSAX W OTKPbITUAX MUPOBOW WM OTEYECTBEHHON XMMUW,
3aMHTEPeCOBaHHOCTM B HAY4YHbIX 3HAHUSIX 00 YCTPONCTBE MMpa N 0OLLLECTBA,;

2) rpaXKAaHCKOro BOCNmMTaHuA:

NpeLcTaBNeHnss O COUMabHbIX HOPMax W MpaBunax MeX/INYHOCTHBIX
OTHOLLUEHWIA B KOJINIEKTUBE, KOMMYHUKATUBHOW KOMMETEHTHOCTU B OOLLECTBEHHO
MoMe3Hon, y4ebHO-MCCNefoBaTeNIbCKOM, TBOPYECKOW W Apyrnx  Buax
[AesATeNIbHOCTU, TOTOBHOCTM K Pa3HO0Opa3HOM COBMECTHOW [eATeNbHOCTU Mpu
BbIMO/IHEHUM  YYeOHbIX, MO3HaBaTeNlbHbIX 3afa4y, BbIMOJIHEHUM XUMUYECKUX
9KCMEPVMEHTOB, CO34aHUN YYeOHbIX NPOEKTOB, CTPEM/IEHUA K B3aUMOMNOHUMAaHUIO
M B3a/MOMOMOLLM B Mpouecce 3TON Y4eOHON [eATeNbHOCTM, TOTOBHOCTU
OLeHMBaTb CBOE [MOBefJeHMe W MNOCTYMKW CBOMX TOBapuein ¢ nosuummn
HPaBCTBEHHbIX U MPaBOBbIX HOPM C YY4ETOM OCO3HaHWA NOCNEACTBNIA MNOCTYMKOB;

3) LEHHOCTM Hay4HOr 0 NO3HaHWS:

MVPOBO33PEHYECKME MPEACTaB/IEHNS O BeLleCTBe M XMMWYECKON peakuuw,
COOTBETCTBYHOLLME COBPEMEHHOMY YPOBHIO PasBUTUA HayKuW W COCTaBasoLime
OCHOBY [N151 MOHVMMAaHUA CYLLHOCTU Hay4YHOW KapTUHbI MWpa, NpeacTaBneHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX pPas3BUTMS MPUPOAbI, B3aMMOCBA3AX 4YesioBeka C
NPUPOAHOIA CPefo, O PO XUMUM B MO3HAHUN 3TUX 3aKOHOMEPHOCTEN;

Nno3HaBaTe/IbHble MOTUBbLI, HarpaB/ieHHbIe HA NO/yYeHNe HOBbIX 3HaHWI Mo
XUMUKM, Heobxoanmble ANs 0ObACHEHMS HabntoJaeMbIX MPOLECCOB U ABMEHWIA,
Mo3HaBaTe/lbHOW, WMH(OPMAUMOHHON W YMTATENIbCKOW KyNbTypbl, B TOM YUC/E
HaBblKOB CaMOCTOATE/IbHOW paboTbl C  Yy4YeOHbIMM  TEKCTamu, CrpaBOYHOM
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NNTEPaTypoil, AOCTYMHbIMA  TEXHUYECKMMM CPeAcTBaMu  MH(OPMaLMOHHBIX
TEXHO/IOTUNA;

MHTEpPeC K OO0YyYeHWUO W MO3HaHWI, NH0603HATENIbHOCTb, FOTOBHOCTb W
CMOCOOHOCTb K CaM000pa3oBaHUIO,  MPOEKTHOM W WCC/e[0BaTe/IbCKOWA
[eATeNIbHOCTIN, K OCO3HAHHOMY BbIGOPY HanpaBieHHOCTN M YPOBHA 00Yy4YeHUs B
AasibHeNLeM;

4) (hopmMMpoBaHUA KyNbTYypPbl 340POBbLA:

OCO3HaHWe LEHHOCTW >KWU3HW, OTBETCTBEHHON0 OTHOLUEHMS K CBOEMY
3[0POBbLI0, YCTAHOBKM Ha 340pO0Bbli1 06pa3 XWM3HW, OCO3HaHWEe MOCMeACTBUA 1
HenpusaTne BPeLHbIX NpuBbIYeK (YNoTpebeHNs ankorons, HapKOTUKOB, KYPeHUs),
HeoOXoAMMOCTN  CO6MOAEHNA  npaBu  6e30MacHOCTM  Npy obpalleHun ¢
XUMUYECKUMI BELLLECTBAMU B ObITY U PeasibHOMN YKN3HMU;

5) TPyA0BOro BOCMUTAHUA:

MHTEPEC K NPaKTUYeCKOMY M3y4YeHWo Npodieccuini n Tpyaa pasiMyHoro poja,
YBOXEHNe K Tpyay W pe3ynbTaTtam TPYAOBOA [eATeNbHOCTW, B TOM 4MUCE Ha
OCHOBE MPUMEHEHUA MpPeAMETHbIX 3HAHWA MO XMMUKW, OCO3HAHHbIA BbIOOP
NHAVBUAYaA/TbHOW TPaeKTOpUK NPOLO/HKEHMSA 06pa30oBaHns C YHETOM JIMYHOCTHbIX
WNHTEPECOB M CMOCOOHOCTU K XMMWUK, OBLLIECTBEHHBLIX NHTEPECOB M NMOTPEOHOCTEN,
YCMELWHON NpogecCnoHaNbHOM AeATeNbHOCTA U Pa3BUTUA HEOOXOANUMBIX YMEHWIA,
rOTOBHOCTb afanTMpoBaTbLCA B MPOECCUOHASIbHOW CPeje;

6) 3K0/I0rMYecKoro BoCnmTaHuA:

3KOMOrMYeCKM LienecoobpasHoe OTHOLUeHME K MpUPOAe KakK WCTOUYHUKY
YXW3HM Ha 3emsie, OCHOBe €€ CyLLeCTBOBaHUSA, NOHUMaHWe LLeHHOCTU 30POBOro M
6e3onacHoOro ob6pasa >XW3HW, OTBETCTBEHHOE OTHOLUEHME K COOCTBEHHOMY
(hM3MYECKOMY W TMCUXMYECKOMY 3[40POBbI, OCO3HAaHME LEHHOCTU COBONAeHWS
npasu/ 6e30MacHOro NoBeAeHNs Npy paboTe C BeLecTBaMu, a Takxke B CUTyaumsx,
YIPOXAKOLLMX 3L0POBbIO N XKN3HW NIOLEN;

CMOCOOHOCTU MPUMEHATb 3HAaHWA, MOoJlyYaeMble MPU U3YYEHUU XUMWUW, 4NS
peLleHmns 3afa4, CBA3aHHbIX C OKPY)KatoLLEen NPUPOAHON Cpefoi, ANA NOBbILLEHNA
YPOBHA  3KOJIOTMYECKOW  Ky/NbTypbl, 0CO3HaHWA rnobajibHOro  XapakTepa
3KOJIOTUYECKMX MPobiemM U NyTein MX pelleHus MOCPeAcTBOM METOAO0B XUMUW,
9KO/I0rMYECKOro MbILL/IEHNSA, YMEHUA PYKOBOACTBOBATLCA UM B MO3HaBaTe/IbHOM,
KOMMYHWKaTUBHOW M COLMabHOM NPaKTUKE.

METAMNPEOMETHbIE PE3Y/IbTATDI

B coctaBe MmeTanpegMeTHbIX pe3y/nbTaToOB BbIAENAKOT 3HAYMMble  AN1A
(hOPMMPOBaHNA  MUPOBO33PEHNA  0OLLEHay4YHble TMOHATUA  (3aKOH, Teopus,
MPUHLMM, TMNoTe3a, (hakT, CUCTEMA, NPOLIECC, IKCMEPUMEHT 1 [pYyroe.), KOTopble
MCNONb3YKOTCA B €CTECTBEHHO-HAyYHbIX Y4YeOHbIX MpeameTax W MO3BOMAOT Ha
OCHOBE 3HaHWI M3 3TUX NPeAMETOB (POPMMPOBATL MPEACTaB/IEHME O LIeTOCTHOM
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Hay4HOW KapTuHEe MUpa, U YHMBepCa/lbHble YUYebHble AencTBUSA (MOo3HAaBaTe bHbIE,
KOMMYHWKaTMBHbIE, PerynsTUBHbIE), KOTOpble 06ecneynBaloT (OpPMMPOBaHUE
FOTOBHOCTU K CaMOCTOATE/lbHOMY M/1aHMPOBaHUIO U OCYLLECTB/IEHNIO Y4ebHOM
[eATe/IbHOCTW.

[Mo3HaBaTe/IbHble YHUBepPCa/ibHble yyYebHble AeCTBUSA

Ba3oBble /lornyeckre AercTBuUS:

YMEHUSA WCMOMb30BaTb MPUEMbI JIOTMYECKOr0 MbILWIEHNA MPU OCBOEHUM
3HAHWI: pacKpbIBaTb CMbIC/T XUMUYECKUX MNOHATUIA (BbIAENATb MX XapaKTepHble
NPU3HaKW, yCTaHaB/MBaTb B3aMMOCBA3b C APYTMMW MOHATUAMU), MCMO/b30BATb
MOHATMA /19 00BACHEHWNA OTAE/bHbIX (DaKTOB U ABMIEHWI, BbIOGMPATh OCHOBAHUSA U
KpUTepumn AN Knaccuukaumm XMMUYECKMX BELLECTB M XUMUYECKMX PeakLui,
yCTaHaB/MBaTb MPUUYNHHO-CNELCTBEHHbIE CBA3N MeXAy OO6beKTaMu WU3yyeHus,
CTPOUTb NIOrMYeCKMe paccyXaeHns (UHLYKTUBHbIE, AefyKTVBHbIE, MO aHanormm),
[enatb BbIBOAbI M 3aK/IHOUYEHWS;

YMeHVe TMNPUMEHATb B MPOLECCe MO3HAHUA MOHATUA (MpPeAMETHblE W
MeTanpeamMeTHbIe), CUMBOIMYECKME (3HAKOBbIE) MOAENN, UCMO/b3YeMble B XMW,
npeo6pas3oBbIBaTh LWMPOKO MPUMEHSEMbIE B XMUMUN MOAE/bHbIE MPeACTaB/IeHUs —
XUMUYECKUA 3HaK (CMMBON 3/IEMEHTA), XMMUYecKas (opMyna U YypaBHeHue
XVIMUYECKOW peakumy — npu peLleHnn y4yebHo-no3HaBaTeNbHbIX 334ad, ¢ Y4ETOM
3TUX MOJENbHbIX NPEeACTaB/EHNIA BbISBNATL U XapaKTepu3oBaTb CYLLECTBEHHbIE
MPU3HaKN N3yYaeMbIX 00BEKTOB — XMMUYECKMX BELLECTB N XUMUYECKUX PeakLni,
BbISIBNATL  0OLUMEe  3aKOHOMEPHOCTW,  MPUYMHHO-C/IEACTBEHHbIE  CBA3N U
NMPOTUBOPEUNS B U3yYaeMblX NPoLeccax 1 ABNEHUSX.

BazoBble nccrefoBaTe/ibCKUe feicTBUS:

YMEHVEe MCMO/b30BaTb MOCTaB/IEHHble BOMPOCbI B KayecTBe WMHCTPYMeEHTa
MO3HaHWA, a Takke B KayecTBe OCHOBbl A/ (POPMUPOBaHMSA TMNOTE3bl MO
NMPOBepPKe NPaBU/IbHOCTA BbICKa3blBAEMbIX CY>XAEHWIA;

npuobpeTeHne OMbiTa MO MNJAHUPOBAHUIO, OPraHM3auMn n MNpPOBeLEHUIO
YYEHUYECKMX IKCMEPUMEHTOB, YMeHMe Habnaatb 3a XO04OM npoLecca,
CaMOCTOATE/IbHO NMPOrHO3MpPOoBaThb ero pesynbTaT, (OpMyMpoBaTb 06006LLEHNA U
BbIBOAbI MO pe3y/ibTaTam NpoBeAEHHOr0 ONbITa, UCCeA0BaHNA, COCTaBIATL OTHET
0 NpofenaHHo paboTe.

PaboTa ¢ nHopmauneii:

yMeHVe BblOMpaTb, aHaM3MpoBaTb W WHTEPNPETUPOBaTb WH(OPMaLMIO
Pas3IMYHbIX BULOB U (DOPM MNPeACTaBNeHus, NonyyYaeMyto U3 pasHbIX UCTOYHUKOB
(HayyHo-MonynspHas nmMTepaTypa XMMWUYECKOro COAepXKaHus, CnpaBOYHble
nocobus, pecypcbl WMHTepHeTa), KPUTUYECKM OLeHMBATb MPOTUBOPEUNBYHO U
HelOCTOBEPHYO MH(OPMALIMIO;
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YMEHMe NPUMEHSATb pas/inyHble METOAbl M 3anpochbl NPU MOUCKe M 0TOope
MH(OPMaLUMN N COOTBETCTBYIOLUMX [AaHHbLIX, HEOOXOAMMbIX [ANS BbINOMHEHNS
yuyebOHbIX 1 No3HaBaTeNbHbIX 3a4a4 OnpeaenéHHOro Tuna, NprobpeTeHNe onbiTa B
06/1aCTM  MCNOMb30BaHUA  MH(OPMaLMOHHO-KOMMYHUKATUBHBIX — TEXHOMOIUNA,
OBNafieHve KyNbTypoi akTUBHOIO MCMO/b30BaHNA Pa3/IMYHbIX MOUCKOBbLIX CUCTEM,
CaMOCTOATE/IbHO BblOMPaTh ONTUMabHYHO (HOPMY MPeACTaBIEHNS NHPOPMaLUA U
WNMKOCTPUPOBATL pellaeMble  3afayy  HEC/IOXKHLIMW  CXeMaMK, AuarpamMmmMamu,
ApYrMm hopmamm rpaukm 1 nx KOMOMHaLMsaMK;

YMeHMe WCMosb30BaTb W aHaM3uMpoBaTb B Mpouecce Yy4yebHON U
NCCNeaoBaTeNlbCKON AeAaTeNIbHOCTU MH(OPMaLUio 0 BANAHWUN MPOMbILLIEHHOCTH,
Ce/IbCKOr0 XO03AMCTBA M TPaHCMopTa Ha COCTOSHME OKPYXKatoLen npupogHON
cpeabl.

KoMMyHUKaTUBHbIe YHUBePCas/IbHbIe YUYebHble AeCTBUA:

YMeHWs 3afaeaTb BONpocbl (B Xode Awanora u (unm) AMCKyccun) no
cywectsy  obcyxagaemo  Tembl,  (OPMY/MpoOBaTb  CBOW  NPeANOXEeHUs
OTHOCUTE/IbHO BbIMOHEHWS NPELN0XKEHHON 3aauun;

YMEHUS  MpPeAcTaBNATb  MOMlyYeHHble  pe3ynbTaTbl  MO3HaBaTe/lbHOM
[EATeNIbHOCTU B YCTHbIX W MUCbMEHHbIX TeKCTax; Aenatb MNpe3eHTauuio
Pe3yNbTaToB BbIMO/IHEHUA XMMWUYECKOro 3KCnepumeHTa (11abopaTopHOro OnbITa,
nabopaTopHOI paboTbl MO NUCCeA0BaHMIO CBOMCTB BELLLECTB, Y4EOHOI0 NPOEKTa);

YMEHUS Y4yebHOro COTPYAHMYECTBA CO CBEPCTHMKAMW B COBMECTHOM
Mo3HaBaTe/IbHOW M UCCNeLoBaTeflbCKOM  AeATe/IbHOCTU  MPU  PeLLeHnm
BO3HMKAKOLWMX NpobieM Ha OCHOBe Y4éTa O0OLMX WMHTEPEeCOB M COr/acoBaHMUS
no3vuunin (obecy>XaeHns, 06MeH MHEHMUSMMU, «MO3rOBble LUTYPMbI», KOOpPAUHALMA
COBMECTHbIX  [ENCTBWIA, ONpeAeneHMe KpUTEpMEB MO OLEHKE KayecTBa
BbIMNO/IHEHHOW PaboTbl 1 Apyrue).

PerynaTuBHble YHUBEPCa/IbHbIE YYeOHble feNCTBUSA:

YMeHMe CamMOCTOATE/IbHO OMpefeNaTh Lenn [LeaTeNbHOCTW, MNIaHnpoBaTth,
OCYLLECTB/ATb, KOHTPOAMPOBaTb M MpY HEOBXOAMMOCTN KOPPEKTUPOBATL CBOHO
[eATeNbHOCTb, BblOMpaTh Hanbonee agheKTUBHbIE CMOCOObLI PELLIEHUS YUYEOHbIX U
Mo3HaBaTe/lbHbIX 3afay, CaMOCTOSTe/lbHO COCTaBMATb WM KOPPEKTUPOBATb
NPeANOXEHHbIA  anropuTM  AEWACTBUIA NPU  BbIMO/IHEHUW 33flaHWin C  YYETOM
MOSlyYeHNs HOBbIX 3HaHWW 06 M3yyaeMbIX OObEKTax — BELLeCTBax W peakuusx,
OLleHMBaTb COOTBETCTBME MOJIYYEHHOrO pe3y/bTara 3afB/IeHHON Lenn, yMeHue
MCNONb30BaTh U aHaIN3NPOBATb KOHTEKCTbI, Mpea/iaraemMble B YC0BUMU 3afaHui.

NMPEAMETHbIE PE3Y/IbTATDI

B coctaBe npeaMeTHbIX pe3y/bTaTOB MO OCBOEHMIO 0653aTe/lbHOro
COAepPXXaHus, YCTaHOB/IEHHOrO [aHHOW (hefepanbHO paboyelr NporpaMMon,
BbIAENAOT: OCBOEHHbIE 00Y4YalOLMMUCA Hay4Hble 3HaHWSA, YMEHWUS U Cnocobbl
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[eNCTBUiA, creyuduyeckme Ans  NpeaMeTHOM 061acTn  «XUMusa»,  BUAbl
[EeATeNbHOCTM MO MOJYYEHWD  HOBOMO  3HAHWA, €ro  MHTepnpeTtauuu,
npeo6pa3oBaHNIO Y NMPUMEHEHNIO B Pa3/INUHbIX YYEOHbIX N HOBbIX CUTYaLMsX.
K KoHLy 06yyeHus B 8 Knacce npeiMeTHbIe pe3y/ibTaTbl HA 6a30BOM YPOBHE
L0/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLMXCA YMEHWIA:
PacKpbIBaTb CMbIC/T OCHOBHbIX XMMWYECKMX MOHATWUIA: aTOM, MOJIEKYNa,
XUMUYECKNIA 3/1EMEHT, NPOCTOEe BELLECTBO, C/I0OKHOE BELLECTBO, CMeCb
(o4HOpPOLHAs M HEOAHOPOAHASA), Ba/IEHTHOCTb, OTHOCUTE/IbHAs aTOMHas U
MOJIEKYNIAPHAs Macca, KOMMYEeCcTBO BeLLecTsa, MOJb, MOJSiApHas Macca,
MaccoBast 019 XMMUYECKOTO 3/1EMEHTA B COEANHEHWNW, MONAPHBIA 06BEM,
OKCW[, KWCNOTa, OCHOBaHWe, COJb, 3/M1EKTPOOTPULATENBHOCTb, CTEMEHb
OKWUCNEeHWs, XMMUYecKas peakums, Knaccuukauma peakumi: peakuuun
COEAMHEHUNS, peakUuMu pPas/oXeHus, peakuuy 3aMeLLeHuns, peakumu
06MeHa, 3K30- 1 3HA0TEPMUYECKUE peakLmn, TENMOBOW ageKT peakumu,
AP0 aTtoma, 3MIEKTPOHHbIA CNoK aTtoma, aToOMHas opbuTanb, paguyc
aToMa, XMMuYecKas CBsi3b, MONIAPHaA M HernonspHas KOBaJIeHTHas CBS3b,
MOHHaA CBA3b, MOH, KATWOH, aHWOH, PacTBOp, MaccoBas [0/s BellecTBa
(MpoLEeHTHasA KOHLEHTpauus) B pacTBOpeE;
WNIKOCTPUPOBaTb  B3aUMOCBA3b  OCHOBHbIX  XMMWYECKMX MOHATUA 1
MPUMEHSATb 3TU NOHATUSA NMPU ONUCAHWM BELLECTB U UX MPeBPAaLLEHWIA;
MCMOMb30BaTb XMMWYECKYHD CUMBOIMKY A/19  COCTAaB/IEHUS  (DOPMYII
BELLLECTB U YPaBHEHUI XUMUYECKNX PeaKLUiA;
OrMpefensaTb Ba/leHTHOCTb aTOMOB 3/1EMEHTOB B OMHAPHbLIX COeAVHEHUSX,
CTEMeHb  OKWC/IEHUS  3/1IeMEHTOB B OWMHApHbLIX  COeAUHEHUSAX,
NMPUHALNEXHOCTb BELECTB K OnpefenéHHOMY K/accy COeAMHEHWIA Mo
(hopmynam, BUA XUMWYECKON CBA3M (KOBa/leHTHas WM WOHHasi) B
HeopraHM4yecKnx CoeanHEHUSX;
packpbiBaTb cmbicn [llepuognyeckoro 3akoHa M. V. MeHpeneesa:
AEMOHCTPUPOBaTb MOHWMaHME MepPUoANYECKOn 3aBUCUMOCTU CBOWCTB
XUMUYECKNX 3IEMEHTOB OT WX MOMIOXKEHUS B [1epnoMyeckoin CUCTEME,
3aKOHOB COXPaHeHWsi MacCbl BELLECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYIAPHOIO YYeHNs, 3aKoHa ABOragpo;
OnucbIBaTb WM XapakTepu3oBaTb Tab/iM4YHYO dopmy [leproguyeckoi
CUCTEMbI  XMMWYECKMX 3/IEMEHTOB. pas3nyaTb MOHATUSA  «r/laBHas
noarpynna (A-rpynna)» n «noboyHas nogrpynna (b-rpynna)», manbie un
6ofbLUMe Nepuofbl, COOTHOCUTbL 0003HAYEHMUs, KOTOpble MMEKTCA B
Tabnmue «llepuoamyeckass cuctema XuMuyeckux anemeHtos [A. W.
MeHzeneesa» C YMC/IOBbIMM XapaKTepUCTUKaMW CTPOEHWS aToMOB
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XUMUYECKNX 3/1eMeHTOB (COCTaB M 3apsg f4pa, obLiee YnCN0 31eKTPOHOB
N pacrpefeneHne nx no 3/IeKTPOHHbLIM C/I0AM);
KnaccuguumMpoBatb XMMUYECKME 3M1EMEHTbI, HeOpraHMYeckue BeLLecTBa,
XMMU4Yeckune peakuum (M0 YMCNy U COCTaBy Y4yacTBYHOLMX B peakumm
BELLLeCTB, MO TeMn/0BOMY 3(hEKTY);
Xapaktepn3oBaTb (ONUCbIBATb) 06LME XMMUYECKMe CBOMCTBA BELLECTB
Pa3IMYHbIX KNaccoB, NOATBEPXKAAA OnMcaHue NpuMepaMy MOeKYNAPHbIX
YPaBHEHMNI COOTBETCTBYHOLLMX XMMUYECKNX PeaKLuii;
MPOrHO31poBaTh CBOWCTBA BELLECTB B 3aBMCUMOCTM OT UX KaYeCTBEHHOIO
coCTaBa, BO3MOXHOCTM MPOTEKaHWUs XMMUYECKMUX MNPEeBpaLLEHNA B
Pa3INYHbIX YCMOBUAX;
BbIYMCNATb  OTHOCUTESIbHYIO  MOJIEKYNIAPHYKD U MOJISIPHYK0  Macchbl
BELLEeCTB, MAacCOBYH [O/I0 XUMUYECKOro 3fieMeHTa No  qopmyne
COefIMHeHWs, MacCoBYHO [JONI0 BeLLeCTBa B pacTBOpe, MPOBOAUTL PacYéTbI
MO YPaBHEHMIO XMMMUYECKOIN peakuuu;
MPUMEHSATb OCHOBHbIE OrMepaumn MbICIUTENIBHON AeATeIbHOCTU — aHaIn3
N CUHTE3, CpaBHeHMe, 0000LleHMe, cucTemMaTM3aumio, Knaccugukaumio,
BbISIB/IEHNE MPUYNHHO--CNIEACTBEHHbIX CBA3EN — A/19 U3YYeHUsS CBOWCTB
BELLECTB WM  XWMMWYECKMX peakuuid, eCTeCTBEHHO-Hay4Hble MeTOAbl
MO3HaHUA — HabMfeHWe, W3MepeHre, MOLENMPOBaHNe, 3KCMEepPUMEHT
(peasibHbIil 1 MbIC/IEHHbIN);
CnefoBaTb  MpaBwiam  MOMb30BaHUS  XUMWUYECKOW  mocyfod U
nabopatopHbiM 060pyAOBaHMEM, a TaKXe npasuiam obpalleHms ¢
BellecTBaMy B COOTBETCTBUM C  WMHCTPYKUMSMU MO  BbINOSIHEHNIO
NabopaTopHbIX XMMUYECKMX OMbITOB MO MOMYYEHUO U CcOoBMpaHuIo
ra3oobpasHbIX BewecTB (BOAOPOAA M KUC/IOpoAa), MNPUroTOBNEHUIO
pacTBOPOB C ONPeAeNnéHHON MaccoBOM [0/1eil pacTBOPEHHOIO BELLECTBA,
NnaHMpoBaTb W MPOBOAMTb  XMMWYECKME  3KCMNEPUMEHTbl MO
pacrno3HaBaHUIO PacTBOPOB LLEIOYEN U KACMIOT C MOMOLLbI0 UHAMKATOPOB
(nakmyc, theHONgTaNENH, METUMIOPAHXX N ApYyrie).

K KoHLy 06y4eHus B 9 Knacce npeAMeTHble pe3y/ibTaTbl HA 6a30BOM YPOBHE

L0/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLMXCA YMEHWIA:

PacKpbiBaTb CMbIC/T OCHOBHbLIX XWUMWUYECKUX MOHATUIA:  XUMUYECKUIA
3/IEMEHT, aTOM, MOJIeKyna, WMOH, KaTWOH, aHWOH, MPOCTOe BeLLecTBo,
C/TIOXKHOE BELLEeCTBO, BA/IEHTHOCTb, 3/IEKTPOOTPULIATENIBHOCTb, CTEMEHb
OKMC/IEHUNA, XMMUYECKas peakLmus, XUMmMyeckas CBA3b, Tera0BOW aghgeKT
peakumMu,  MONb,  MOMAPHBLIA  OO6BEM,  pacTBoOp,  3/MEKTPOSUTSI,
HE3NeKTPOINTbI, 3NEKTPONIMTUYECKAs [uccoumaums, peakumm WOHHOrOo
obMeHa, KaTamM3aTop, XMMW4YECKOe paBHOBECWe, 0b6paTVMble U
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HeobOpaTVMble peakuun, OKUCUTENIbHO-BOCCTaHOBUTE/bHbIE peakLmu,
OKUC/UTENb,  BOCCTAHOBWUTENb,  OKMC/MIEHWEe U BOCCTaHOBJIEHNE,
annoTponusa, amqpoTePHOCTb, XMMUYECKaa CBA3b (KOBasIeHTHas, WOHHaf,
MeTa//IYeckas), KpUCTa/IMYeCcKas peLléTka, Kopposns  MeTasIfos,
CMNaBbl, CKOPOCTb XWUMWYECKOWN peakuuu, npeaensHo AoMnycTrMas
KoHUeHTpauma MNAK BeLLlecTsa;

WNNOCTPUPOBATL  B3aMMOCBA3b  OCHOBHbLIX  XUMWYECKUX TMOHATUIA U
MPUMEHATb 3T NOHATUSA NPU ONNCAHNW BELLECTB U NX NPeBPaLLeHNI;
NCMO0/Mb30BaTb XMMWYECKYIO CUMBOJIMKY [J11  COCTaB/IeHMS  (hOPMYN
BELLLECTB U YPaBHEHUI XUMUYECKNX PeaKLUiA;

OnpesensTb BIeHTHOCTb N CTEMEHb OKUCNEHNA XUMUYECKNX 3/1EMEHTOB B
COEAUHEeHNAX pPas/IMYHOr0 COCTaBa, MPUHAAIEXHOCTL BELIEeCTB K
onpeaenéHHOMY Kfaccy COeAuMHEeHWA Mo opmynam, BUA XUMUYECKOMR
CBA3M (KOB&/EHTHadA, WOHHAA, MeTa/Inyeckas) B HEOPraHWUYecKumx
COeAMHEHUAX, 3apsAA MOHA MO XMMMUYECKON (hopMyrie, XapakTep cpefbl B
BOAHbIX PacTBopax HeopraHW4YecKnUX COeAMHEHWIA, TUM KPUCTa/IMYECKONA
PELUETKN KOHKPETHOIO BeLLeCTBa,;

packpbiBaTb cMbicn [lepuopuyeckoro 3akoHa [. W. MeHpeneesa u
[AEMOHCTPUPOBaTL €ro MOHUMaHWe: OMnuCbiBaTb U XapaKTepu3oBaTb
TabnnyHyto hopmy [eproanyecKon CUCTEMbI XUMUYECKMX 3/IEMEHTOB:
pasnnyaTb MOHATUS «rnaBHas noarpynna (A-rpynna)» u «nobo4yHas
nogrpynna (b-rpynna)», Manble n 60MblINe MEPUOAbl, COOTHOCUTb
0603HayeHNs, KOTOpble WMEKTCS B Mepuoagnyveckon Tabnuue, cC
YMC/IOBbIMM  XapaKTePUCTUKAMW  CTPOEHUS  aTOMOB  XMMWYECKMX
3NleMeHTOB (CocTaB W 3apsaf A4pa, obulee 4YWUCNO  3/1EKTPOHOB U
pacnpefeneHne WX MO 3MEKTPOHHLIM C/0SIM), OOBACHATL  06LLMe
3aKOHOMEPHOCTU B M3MEHEHWUN CBOWCTB 3/1EMEHTOB U UX COEAUHEHWIA B
npesenax masbix NePUOLOB U FaBHbLIX MOATPYNMN C YY4ETOM CTPOEHUSA KX
aTOMOB;

KnaccupuumpoBaTb XMMUYECKNe 3/1eMeHTbI, HEOpraHUYecKne BeLLeCTBa,
XUMUYecKMe peakuum (Mo 4Ymciy W COCTaBy Y4yaCTBYHOLIMX B peakuumu
BELL,ECTB, MO Tenj0BOMY 3(PMEKTY, MO M3MEHEHMIO CTEMEHEN OKWUCMIEHUA
XUMUYECKNX 3/IEMEHTOB);

XapakTepn3oBaTb (OMWCbIBAaTb) 060WMe U CrheunupruyecKne XMMUYecKme
CBOMCTBA MPOCTbIX W CMOXHbIX BeWecTB, MNOATBePXAas OnucaHue
npuMepaMn  MOJSIEKYIIPHBIX U WMOHHBLIX YPaBHEHWIA COOTBETCTBYHOLLMX
XUMUYECKNX peakLUii;

COCTaBNATb  YPaBHEHWUS  3MEKTPOSIMTUYECKON AuccoumaumMmn  KUChorT,
LLLeNI0Ye U COMER, NOMHbIE U COKPALLEHHbIE YPaBHEHUS peaKLMii MOHHOTO
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ObMeHa, YypaBHeHMs peakuuil, MOATBEPXKAAOLWMX  CYLLECTBOBaHME
reHeTMYECKOMN CBA3N MeXAy BellecTBamy Pas/iyHbIX KacCos;
packpblBaTb CYLWHOCTb  OKMC/IUTE/IbHO-BOCCTAHOBUTENbHBIX — peaKLmii
MOCPeLCTBOM COCTaB/IEHMS 3NIEKTPOHHOI0 6asiaHCca 3TUX pPeakLuii;
MPOrHO3MpPOBaTh CBOWCTBA BELLECTB B 3aBUCUMOCTM OT WX CTPOEHMS,
BO3MOXHOCTW MPOTEKAHUA XMMUYECKUX MPeBpPaLeHnA B Pas/IMyHbIX
YC/IOBUSAX;

BbIYNC/NATL  OTHOCUTENIbHYHO  MOMEKYNAPHYID M MONSAPHYK  Macchbl
BELLEeCTB, MAacCOBYH [O/I0  XUMUYECKOro 3fieMeHTa No  qopmyne
COefIMHeHWs, MacCoBYHO [ONH0 BeLLeCTBa B pacTBOpe, MPOBOAUTL PacYéTI
MO YPaBHEHMIO XMMMUYECKOIN peakunu;

cobnogate  npaeBuna  MoOSIb30BaHWA ~ XMUMWUYECKOW  MOocygod U
nabopatopHbiM 060pyAoOBaHMEM, a TakXe npasuia obpalleHns C
BellecTBaMy B COOTBETCTBUM C  WMHCTPYKUMSMU MO  BbINOSIHEHWIO
NabopaTopHbIX XMMUYECKUX OMbITOB MO MOMYYeHUO U cobMpaHuto
rasoobpasHbIX BeLLecTB (aMMUaKa 1 YrieKncnoro rasa);

MPOBOANTL  peakumun,  MOATBEPXKAAloWMe  KayeCTBEHHbIM  COCTaB
Pa3/INYHbIX BELLECTB: pacro3HaBaThb OMbITHbIM MYyTEM Xopug-, 6pomua-,
nogna-, kapboHat-, ocar-, cunMkar-, Cynbgar-, rMAPOKCUA-UOHbI,
KaTMOHbl aMMOHUSA U WMOHbI U3YYeHHbIX METa/INIoB, NPUCYTCTBYIOLME B
BOAHbIX PacTBOpax HeOpraHMYecKnx BeLLECTB;

NMPUMEHATb OCHOBHbIE OMnepauun MbICIUTENIbHOW [AeATeNIbHOCTU — aHa/In3
W CWHTE3, CpaBHeHWe, 0006LeHe, CUCTEMATU3AUMIO, BbISBNEHWE
MPUYNHHO-CNEACTBEHHBbIX CBA3EA — A/19 U3YYeHUs CBOWCTB BELLECTB U
XUMUYECKNX peakuuil, eCTeCTBEeHHO-Hay4yHble METOAbl MO3HaHUS —
HabnogeHne, M3MepeHre, MOAE/MPOBaHMe, 3KCNEPUMEHT (peasibHblid 1
MbIC/IEHHBIA).
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TEMATWNYECKOE NMNJ1AHNPOBAHUE

8 K/1IACC
KonnyecTtso yacos
Ne HanmeHoBaHVe pa3genos n ANEKTPOHHbIE (LNPPOBbIE)
n/n TeM nporpamMmbl Bcero KOHTPONBHBIE MpakTuteckie obpasoBaTe/ibHble Pecypchbl
paboThbl paboThl
Pasgen 1. NepBOHaYa/IbHbIe XUMUYECKME NOHATUA
XnMus — BaXKHas 061acTb
11 €CTECTBO3HaHNSA U 5 0 1 Bubnmoteka LLOK
NPaKTUYECKOWN AeATENbHOCTU https://m.edso0.ru/7f41837c
yenoBeka
12 BelllecTBa N XumMnyeckue 15 1 0 Bubnmoteka LLOK
peakumn https://m.edso00.ru/7f41837c
Toro no pasgeny 20
Pasgen 2. BaxxHeliLume NpeacTaBUTe/ I HEOPraHNYeCKMX BeLLECTB
51 Bo3gyx. Kucnopog. lNoHAtne 6 0 0 Bubnmoteka LLOK
06 okcugax https://m.edsoo.ru/7f41837c
59 Bogopos.lNoHATre 0 KucnoTtax 8 1 1 Bubnmoteka LLOK
n conax https://m.edso0.ru/7f41837c
23 Bopa. PacTtBopbl. [NoHATHE 06 5 1 1 Bubnmoteka LLOK
OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHble Knacchbl 1 1 1 Bubnunoteka LIOK
HeopraHM4yecKnx CoeanHeHNM https://m.edsoo.ru/7f41837c
Toro no paspgeny 30

Pasgen 3. MNMepunoanyeckmnin 3akKoH 1 MNMeprognyeckast cMcTeMa XMMMUYeCKNX anemeHToB . V. Mengeneesa. CTPOeHME aTOMOB.
Xnmnyeckas cBasb. OKUCINTENIbHO-BOCCTAHOBUTE/IbHbIE peakLuumn
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MeproamnyecKnin 3aKoH n
Meprogunyeckas cuctema

bubnunoteka LIOK

3.1 XUMUYeckunx anemeHToB . U. ! https://m.edsoo0.ru/7f41837c
MeHpgene-esa. CTpoeHne aToma
XMUYecKas CBA3b.
3.2 OKkucnnTensHo- 8 1 bubnmoreka LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTE/IbHbIE peaKLmn
bubnunoteka LIOK
vitoro no pasaeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 bubnmoreka LIOK
https://m.edsoo.ru/7f41837c
OBLUEE KOIMYECTBO YACOB INO 68 5

NMPOIrPAMME
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9 KJ1IACC

KosinyecTBo 4acoB ONEeKTPOHHbIe
HanmeHoBaHWe pa3aenos 1 Tem (unbpoB.ble)
Ne n/n KOHTpoO/bHble  [1pakKTuyeckune
nporpamMmsil Bcero 6 6 obpasoBaTefibHble
paboTbl paboThbl pecypebl
Pa3gen 1. BellecTBO 1 XMMNYECKUE peaKL
11 MoBTOpEHME N YrybneHne 3HaHWI 5 1 0 Bubnmoteka LLOK
' OCHOBHbIX pa3fenos Kypca 8 knacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIe 3aKOHOMEPHOCTWN XUMUYECKNX 4 0 0 Bubnmoteka LLOK
' peakLuii https://m.edso00.ru/7f41a636
13 ANeKTponnTMYecKas guccoumnaums. 8 1 1 Bubnmoteka LLOK
' XUMMNYECKMe peakLnn B pacTBopax https://m.edsoo.ru/7f41a636
WToro no pasgeny 17
Pa3gnen 2. HemeTanibl U X COEAUHEHNA
51 O6Lasn XapaKTepucTnKa XMMNYECKNX 4 0 1 Bubnunoteka LIOK
' anemeHTOB VIIA-rpynnbl. ["anoreHsbl https://m.edsoo.ru/7f41a636
O6LLas XxapaKTeprcTUKa XMMUYECKNX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 0 0 bubnorexa LIOK
' pynniel. &-ep https://m.edso0o.ru/7f41a636
COeflIMHeHNs
O6LLas XxapaKTeprcTUKa XMMUYECKNX
2.3 anemeHToB VA-rpynnbl. A30T, hoctop 1 nx 7 0 1 bubnmoreka LIOK
' ' ’ https://m.eds00.ru/7f41a636
COeANHEHUS
O6LLas xapaKTeprcTnKa XMMmMYeCKnX
2.4 3neu|\:eHTOBp IVA-pr nnbl. Yrnepoa u 8 1 2 bubnworeia LIOK
' . pynirie! POA https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COEANHEHUS
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Toro no pasgeny 25
Pa3gen 3. MeTasinbl N UX COeLUHEHUA
. bubnunoteka LIOK
31 Obuye caoncTsa meTanvios 4 https://m.edsoo.ru/7f41a636
o bubnunoteka LIOK
3.2 BaxkHeunLwne MeTanibl N X COeaUHEHUA 16 https://m.edsoo.ru/7f41a636
WToro no pasgeny 20
Pasgen 4. XuMmnsa 1 oKpyxaroLas cpega
4.1 BeLecTBa 1 MaTepuasbl B XXU3HW Ye0BeKa 3 Bubnmoteka LIOK
' . P https://m.eds00.ru/7f41a636
Toro no pasgeny 3
Pe3epBHOe Bpems 3 bubnuoreka LIOK
P P https://m.edsoo.ru/7f41a636
OBLUEE KOJIMYECTBO YACOB 10 NPOrrAMME 68
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NOYPOYHOE NMNJIAHNPOBAHUE

8 KJTACC
Konnyectso 4acoB ONEKTPOHHbIE
0
:/_n Tema ypoka Bcero KOHTpOnbHbIe | TlpakTudeckue ﬁj;jeH nsa gg;pazzlz:lfenwble
paboTbl paboTbl pecypch

MpegMeT XMuK. Poib XMW B YKU3HN 1 Bubnnoteka LLOK

yesioBeka. Tena v BellecTea https://m.edsoo.ru/ff0d210c

lMoHATME O METOAAX MO3HAHUSA B XUMUM 1 bubnmoteka LIOK
https://m.edsoo.ru/ff0d227e

MpakTnyeckas pabota Ne 1 «INpasuna

paboTbl B labopaTopun 1 NPUEMBI 1 1 bubnnoteka LIOK

0b6paLLeHns ¢ nabopaTopHbIM https://m.edsoo.ru/ff0d23dc

060py0BaHNEM>

YuncTble BewecTsa 1 cmecu. Cnocoobbl 1 Bubnmoteka LLOK

pasfeneHmnst CMecei https://m.edsoo.ru/ff0d26ca

MpakTnyeckas padota Ne 2

«lfas,qeneHme cnljeceﬁ (Ha npumepe 1 1 Bubnmorexa LIOK

- https://m.edsoo.ru/ff0d28c8

OUYMCTKM NOBaPEHHOI CO/N)»

ATOMbI N MONEKY/bI 1 bubnuoreka LIOK
https://m.edsoo.ru/ff0d2a6¢

XUMUYeCKne 3nemMeHTbl. 3HaKu 1 Bubnnoteka LLOK

(CMMBO/IbI) XMMUYECKMX 3/1EMEHTOB https://m.edsoo.ru/ff0d2be8

[MpocTble 1 CNOXKHbIE BELLECTBA 1 bubnuoreka LIOK
https://m.edsoo.ru/ff0d2a6¢
Bubnnoteka LLOK

ATOMHO-MONIEKYNSAPHOE YYeHne 1

https://m.edsoo.ru/ff0d2d50
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3aKOH NOCTOAHCTBA COCTaBa BeLLeCTB.

Bubnnoteka LLOK
10 XvmMunyeckas hopmyna. BaneHTHOCTb https://m.edsoo.ru/ffod2eae
aTOMOB XMMWUYECKUX 3/1eMEHTOB
1 OTHOCKTENbHAA aTOMHaa Macca. Bubnnoteka LLOK
OTHOCUTENbHAsA MOMIEKYIAPHAA Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 015 XUMNYeCcKoro Bubnnoteka LLOK
3/IEMeHTa B COEANHEHNN https://m.edso0.ru/ff0d350c
13 KonunyecTso BellecTBa. Morb. Bubnmoteka LLOK
MonspHasa macca https://m.edso0.ru/ff0d5230
14 dun3nyeckne u XMMNYECKME ABNEHNS. Bubnnoteka LLOK
XMMUYecKasa peakuuns https://m.edsoo.ru/ff0d37fa
15 [Mpr3HaKnM N ycnoBuns NPoTeKaHNS Bubnnoteka LLOK
XUMUYECKUX peaKLinii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHeHMs MacCbl BELLECTB. Bubnnoteka LLOK
XVMMUYECKNEe ypaBHEHUSA https://m.edsoo.ru/ff0d3b88
BbluncneHusa Konn4yecTsa, Macchl
17 BELLECTBA MO YPaBHEHUAM XUMUYECKNX bubnuoreka LIOK
» o yp https://m.edsoo.ru/ff0d5708
peakuumu
Knaccngpukanmsa XMMnYecKnX peakLyuii
18 (coe |/|Hq(JeH|/|;|uI a3NoXeHus e bubnuoreka LIOK
A P ' https://m.edsoo.ru/ff0d3f34
3aMeLLeHKs, 06MeHa)
M. B. JToMOHOCOB — YU4EHbIIA-
19 3HUMKnoneauct. O6obLieHne K bubnuoreka LIOK
' o https://m.edsoo.ru/ff0d40c4
cucTemaTusaums 3HaHU
KoHTponbHas pabota Nel rno Teme Bubnmoteka LLOK
20 1
«BeLecTBa U XMUYeckue peakuum» https://m.edso0.ru/ff0d4290
21 Bo3gyx — cmech rasos. CocTas Bubnnoteka LLOK

BO3ayxa. Kncnopog — 3nemMeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BellecTso. O30H

dun3nyeckme N XMMMYECKMe CBOMCTBA

22 Kucnopoga (peakumm OKUCNeHUs bubnuoreka LIOK
poAa (peaky ' https://m.edsoo.ru/ff0d4614
ropeHue). MoHATME 06 OKCcMaax
Cnocobbl MoslyyeHns KCnopoaa B
23 naboparopuut U MPOMBbILLIEHHOCTHU bubnuoreka LIOK
' https://m.edsoo.ru/ff0d497a
MpumeHeHWe Kncnopoaa
Tennosoi 3ththeKT XMMUYECKON
peakumu, NOHATNE O Bubnmoteka LLOK

24
TEPMOXMMNYECKOM YPaBHEHNU, 3K30- U https://m.edsoo.ru/ff0d4790
3HOOTEPMUYECKNX PeaKLmsaxX
Tonnmeo (HeWTb, Yrosib N MeTaH).

25 3ar ﬂ3He|§Vqu;OS yxa cnoco6bl )ero bubnuoreka LIOK

P AYXa, https://m.edsoo.ru/ff0d4c4a
npesoTBpaLLeHuns
MpakTnyeckas pabota Ne 3 no Teme
26 «I‘Ipon YeHve u I{(J:oﬁvl aHvie Kucnopoga bubnorexa LIOK
y o P Pona, https://m.edsoo.ru/ff0d4ae2
N3y4YeHmne ero CBOMUCTB»

97 Bogopos — 3nemMeHT 1 npocToe Bubnnoteka LLOK
BeLlecTBo. HaxoxaeHve B npupoae https://m.edsoo.ru/ff0d4ddo
®u3nyeckme N XMMUYeCKme CBOMCTBA Bubnmoteka LLOK

28
Bogopoa. NpnumeHeHne Bogopoaa https://m.edsoo.ru/ff0d4ddo

29 MoHATKME 0 KNCnoTax U conax bubnuoreka LIOK

https://m.edsoo.ru/ff0d50d2

30 Cnocobbl nony4eHns Bogopoaa B Bubnmnoteka LLOK
nabopatopuu https://m.edsoo.ru/ffod4ddo0
MpakTnyeckas pabota Ne 4 no Teme

P P bubnnoteka LLOK

31 «[Mony4yeHne n cobmpaHmne BOLOPOAa,

N3y4eHne ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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MonspHbIin 06BEM ra3oB. 3aKOH

Bubnnoteka LLOK

32
ABoOragpo https://m.edsoo.ru/ff0d542e
BbluncneHus o6béma, Konmyectsa
33 BelllecTBa rasa ro ero N3BeCTHOM bubnuoreka LIOK
" ) y https://m.edsoo.ru/ff0d55a0
KONNYECTBY BeLLECTBa UM 00BEMY
KoHTposnbHas pabota Ne2
34 «BbluncneHns 06bEMOB rasos no 1 Bubnnoteka LLOK
YPaBHEHWIO peaKkuMn Ha OCHOBE 3aK0Ha https://m.edsoo.ru/ff0d5708
06bEMHbIX OTHOLLEHWIA ra3oB»
35 dun3nyeckme N XMMMYECKMe CBOMCTBA Bubnnoteka LLOK
BO/bl https://m.edsoo.ru/ff0d587a
CocTaB 0cHOBaHMiA. [NoHATKE 06 Bubnmoteka LLOK
36
NHAWKaTopax https://m.edsoo.ru/ff0d59e2
Bopga Kak pacTBopuTesb. HacbILLEeHHbIe
37 n HpIeHaCbI peHHbIE acTBopbl Mu;ccosaﬂ bubnmoteka LIOK
" PacTBope! https://m.eds00.ru/ff0d5b40
[l0N14 BeLLecTBa B pacTBope
MpakTn4yeckas pabota Ne 5 no Teme
38 «[lNpuroTosneHne pacTBOPOB C Bubnnoteka LLOK
onpefenéHHoM MaccoBol A0Nei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOrO BelllecTBa»
39 KoHTponbHas pabota Ne3 no Teme 1 Bubnmoteka LLOK
«Kucnopopg. Bogopos. Boga» https://m.edsoo.ru/ff0d6342
40 Okcumapl: cocTas, Knaccugmkaums, Bubnmnoteka LLOK
HOMEHKNaTypa https://m.edsoo.ru/ff0d664e
MMonyyeHne N XMMUYECKMe CBONCTBA
41 KI/ICI'I):)THbIX OCHOBHbIX 1 aM()OTEPHbIX bubnmoteka LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCnzaoB
42 OcHoBaHuA: cocTas, Knaccugukaums, bubnnoteka LIOK
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HOMEHKNaTypa https://m.edsoo.ru/ff0d67ca
43 MonyyeHme N XMMNYECKME CBONCTBA Bubnnoteka LLOK
OCHOBaHWM https://m.edsoo.ru/ff0d67ca
Kucnotbl: cocTas, Knaccupukaums, Bubnmoteka LLOK
44
HOMEHKNaTypa https://m.edsoo.ru/ffOdfee2
45 MonyyeHne N XMMUYECKMe CBONCTBA Bubnmoteka LLOK
Kucnot https://m.edsoo.ru/ff0dfee2
Conu (cpefHue): HOMeHKNATypa,
46 CI'IOCOébFI) rﬂ)n l4)e|-|v|;| XI/IMI/I‘-IZ(F:)KI/IE bubnmoreka LIOK
o Y ’ https://m.eds00.ru/00ad9474
CBOWCTBa
MpakTnyeckas pabota Ne 6. PeleHue
47 3KCMNepMeHTa/IbHbIX 33434 No Teme Bubnnoteka LLOK
«OCHOBHbIe Knaccbl HEOPraHMYeCKNx https://m.edsoo.ru/00ad9b7c
COeIMHEHN»
48 ["eHeTnYecKada CBA3b MeXay Knaccamu Bubnmoteka LLOK
HeopraHNYecKnx CoeanHeHN https://m.edsoo.ru/00ad9a50
. Bubnmnoteka LLOK
49 O606LLeHMEe 1 cucTemMaTn3aLms 3HaHWI
. H https://m.edsoo.ru/00ad9ch2
KoHTponbHas pabota Ne4 rno teme
50 "OCHOBHbIe KNlacCbl HEOPraHNYECKUX 1 bubnworeia LIOK
o P https://m.edsoo.ru/00ad9ela
COeAVHEHUN
[MepBble MNONLITKA KnaccugmKalmm
51 xmnﬁmqecmx 3/1eMEHTOB ﬁOHHI:I'l'I/Ie 0 bubnuoreka LIOK
' https://m.edso0.ru/00ad9ffa
rpynmnax CXo4HbIX 3/IEMEHTOB
MepnoanYecKnii 3aKoH 1
bubnnoteka LIOK
52 lNepnoanyeckaa cucteMa XMMNYECKNX
https://m.edsoo.ru/00ada52¢c
anemeHToB A. . MeHaeneesa
53 Mepwrogpl, rpynnbl, NOArPYNMbI Bubnnoteka LLOK
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https://m.edsoo.ru/00ada52c

CTtpoeHune aTomoB. CocTaB aTOMHbIX

Bubnnoteka LLOK

>4 aaep. soTonbl https://m.edsoo.ru/00ada342
CTpoeHune 3NeKTPOHHbBIX 06onoquv BubnmoTeka LIOK
95 aTOMOB 3/1EMEHTOB [leprnoanyeckomn
https://m.edsoo.ru/00ada6bc
cuctembl . . MeHaeneesa
XapakTepucTnKa XMMUYeckoro
56 3/1eMeHTa Mo ero MNonoXKeHUI0 B Bubnnoteka LLOK
Mepuopgnyeckoii cucteme 4. N. https://m.edsoo.ru/00ada824
MeHgeneesa
3HayeHwue lNeproamyeckoro 3akoHa ans
57 pasBuUTUA HayKn 1 npakTuku. . U. Bubnnoteka LLOK
MeHpeneeB — y4éHbIin, negaror u https://m.edsoo.ru/00ada96e
rpaXkaaHnH
58 3NeKTpooTpULATENIbHOCTL aTOMOB Bubnmoteka LLOK
XUMUYECKNX 3/IEMEHTOB https://m.edsoo.ru/00adaab8
59 VIoHHas XxMmMunyeckas cBA3b bubnworeia LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHaa nonspHas Xnmmnyeckas Bubnmoteka LLOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonapHas Xnmmnyeckas Bubnnoteka LLOK
CBsI3b https://m.edsoo.ru/00adaab9
bubnnoteka LIOK
62 CTeneHs okncneHms https://m.edsoo0.ru/00adae28
63 OKncnnTenbLHO-BOCCTaHOBUTE/IbHbIE Bubnnoteka LLOK
peakuum https://m.edso0.ru/00adb076
64 OKucnnTenu n BOCCTaHOBUTENN bubmuoreka LIOK

https://m.edso0.ru/00adb076
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KoHTponbHas pa6ota Ne5 rno teme

Bubnnoteka LLOK

65 «CTpoeHue aToMa. XMMUYECKas CBA3b» . ! https://m.edsoo.ru/00adb486
66 Pe3epBHbIii YPOK. 0606vu4eH|/|e n 1 Bubnmnoteka LIOK
cucrtemMaTusaunsa 3HaHnm https://m.edsoo.ru/00adb33c
67 Pe3epBHbIii YPOK. O606|U.|.|,eHV|e 7 1 Bubnmoteka LLOK
cucTeMaTu3aunsa 3HaHUK https://m.edsoo.ru/00ad9ch2
68 Pe3epBHbIii YPOK. 0606Uu4eH|/|e n 1 Bubnnoteka LLOK
cucTemaTu3auma 3HaHUn https://m.edsoo.ru/ff0d61c6
OBLUEE KOIMYECTBO YACOB INO 68 5

MPOIrPAMME
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9 KJ1IACC

KonnyecTtso 4acoB

ONEKTPOHHbIE

No [arta LunpposbIle
Tema ypoka KOHTpO/bHbIe  [1pakTuyeckune
n/n Bcero 6 6 n3ydyeHns  obpasoBaTesibHble
paboTbl paboThbl pecypebl
MepnoanyecKnii 3aKoH.

1 Nepropgunyeckasn cuctema 1 Bubnnoteka LLOK
XUMUYECKNX anemeHTOB . U. https://m.edsoo.ru/00adb59
MeHpeneesa
3aKOHOMEPHOCTY B U3MEHEHUN

2 CBOWCTB XMMUYECKNX 3/1EMEHTOB 1 bubnmoreka LIOK

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

3 Knaccugmkauma n HomeHKnatypa 1 Bubnnoteka LLOK
HeopraHn4ecKnx BeLLecTB https://m.edsoo.ru/00adb7e2

4 Brabl XUMUYECKOWA CBA3N U TUMMbI 1 Bubnnoteka LLOK
KPUCTaN/IMYECKUX PELLIETOK https://m.edsoo.ru/00adbac6
KoHTposnbHas pabota Nel no Teme

5 «[MoBTOpPEHME 1 YrNy6neHne 3HaHWi 1 1
OCHOBHbIX pa3fenos Kypca 8 Knacca»

6 Knaccugukaums Xummyeckmnx 1 Bubnmoteka LLOK
peakLMii No pasIMYHbIM NPU3HaKam https://m.edsoo.ru/00adbcb0
IMOHATME O CKOPOCTU XMMUYECKOM

7 peakumun. NOHATUE O TOMOTEHHbIX U 1 bubnuoreka LIOK

' https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakumnsax
lMoHATME O XMMUYECKOM PaBHOBECUM.
bubnnoteka LIOK
8 dakTopbl, BANAIOLLNE HA CKOPOCTb 1

XVIMUYECKOW peakLn 1 NonoXeHne

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

34




XNMMMNYECKOro paBHoBeCcus

OKnNcnnUTENbHO-BOCCTaHOBUTE/IbHbIE

Bubnnoteka LLOK

o peakuumn https://m.edsoo.ru/00adcade
Teopus 3aNeKTPONNTUYECKON
10 anccoumaummn. CunbHble 1 cnabble bubnuoreka LIOK
' https://m.edsoo.ru/00adcd68
3N1EKTPONIUTDI
11 IOHHble ypaBHEHMA peakLmid bubnoteka LIOK
yp peaiki https://m.edsoo.ru/00add448
XNMUYECKNE CBOCTBA KMCNOT U
12 OCHOBaHWI B CBETE NPeACTaBNEHNN bubnnoteka LIOK
pu,q https://m.edsoo.ru/00add5d8
006 371eKTPOIMTNUYECKON AnccoLmaunm
XNMUYECKNE CBOICTBA COMEN B CBETE
13 npeacTaBNeHUn 06 bubnmoteka LIOK
o https://m.edsoo.ru/00add8b2
3M1EKTPOIUTUYECKOW AmuccoLmaumnm
14 MoHsATME 0 rMaponn3e conemn bubnnoteka LIOK
AP https://m.edsoo.ru/00add9d4
15 O606LLeHMe 1 cucTeMaTu3aLms Bubnmnoteka LIOK
3HaHW https://m.edsoo.ru/00addd12
MpakTnyeckas pabora Ne 1.
16 «PeLleHne 3KCnepumMeHTaIbHbIX Bubnmoteka LIOK
P https://m.edsoo.ru/00addbfa
3afau»
KoHTponbHas pabota No2 no teme
17 «INEKTPONMNTNYECKAA amMccoLmaumns 1 Bubnmortexa LIOK
P A HnaLvia. https://m.edsoo.ru/00addecO
XUMUYECKMNe peakLmm B pacTBopax»
O6LWasn xapaKTepucTuKa rasioreHos.
18 XVIII:/IJ'VIl-IECKpVIe CBEVICTB& Ha npumepe bubnnoteka LIOK
P P https://m.edsoo.ru/00addfe2
xnopa
19 Xnoposogopod. ConsHasa KMcnoTa, Bubnnoteka LLOK
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XUMUYECKMNE CBOWCTBA, MONYYEHNE,
NPUMEHeHMe

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

MpakTuyeckas pabota Ne 2 no Teme

Bubnmnoteka LIOK

20 MonyyeHne CONSAHON KUCNOTbI,
« y . o https://m.edsoo.ru/00ade348
N3y4yeHune eé CBOUCTB»
BbluncneHus no ypasHeHUAM
21 XVIMUYECKNX peaKLMii, eCin OAWH U3 bubnmoteka LIOK
peariin, A https://m.eds00.ru/00ade488
peareHToB AjaH B N36bITKE
99 O6uan xapaKTepucTmnKa 3/1eEMEHTOB Bubnmoteka LLOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
ANNIOTPOMNHbIE MOANPUKALMM Cepbl.
23 HaxoxgeHue cepbl 1 e€ CoeJUHEHNI Bubnnoteka LLOK
B Npmpoge. XMMm14ecKune CBOMCTBa https://m.edsoo.ru/00ade64a
cepbl
24 CepoBofopos, CTpOoeHMe, Bubnmnoteka LLOK
(h13nYecKmne N XMMmMYecKme CBOMCTBA https://m.edsoo.ru/00ade802
Okcngbl cepbl. CepHasa KMCNOTA,
25 (h13nYeCKne N XMMNYECKNE CBOICTBA bubnuoreka LIOK
’ https://m.edso00.ru/00adea28
NPUMEHEHNe
XUMUYECKUe peakuuun, nexatine B
OCHOBE MPOMbILLIEHHOr 0 crocoba
26 NONYYEeHWst CEPHOW KNCMOTbI. Bubnnoteka LLOK
XUMUNYeCKoe 3arpsasHeHne https://m.edsoo.ru/00adec8a
OKpY>KatoLLel cpeabl CoeANHEHNAMM
cepsl
97 BbluncieHve MaccoBOiA 40NN BbIXOLa Bubnmoteka LLOK
npoAyKTta peakuum https://m.edsoo.ru/00adec8a
28 O6Las XxapaKTepucTunKa 3/1EMEHTOB Bubnmnoteka LLOK
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VA-rpynnbl. A30T, pacnpoctpaHeHne
B npupose, pusnyeckme n
XUMWYECKME CBONCTBA

https://m.edsoo.ru/00adeea6

AMMUaK, ero usmnyeckme u

29 XVMMWYECKMe CBOMCTBA, NOJTyYeHne U bubnuoreka LIOK
; fony https://m.eds00.ru/00adf004
NpUMeHeHne
MpakTuyeckas pabota Ne 3 no Teme
30 «[lNonyyeHne aMmMmaKa, n3yyeHue ero bubnuoreka LIOK
. y VY https://m.eds00.ru/00adf180
CBOWCTB»

31 A30THas KucnoTa, eé usnyeckre u Bubnmoteka LLOK
XMIMUYECKIE CBONCTBA https://m.edso0.ru/00adf306
icnonb3oBaHWe HUTPATOB U COJEN
aMMOHMS B Ka4eCTBE MUHepPa/IbHbIX

32 yA06peHNiA. XrMmnyeckoe bubnuoreka LIOK

' o https://m.eds00.ru/00adf518
3arpsAsHeHne OKpY>KatoLLein cpefbl
COeIMHeHMAMM a30Ta
®ocdop. Okeng ocdopa (V) n
33 (*)OC(;PO pHaﬂ KVICA}'I((j)JTa Op(bv?sm(%zzkme 7 bubnuoreka LIOK

P N https://m.eds00.ru/00adf68a
XVIMUYECKWE CBOINCTBA, MOJyYeHmne
cnonb3oBaHme (hocpaTos B

34 KayecTBe MVHepasibHbIX Y400peHWiA. Bubnuoteka LLOK
3arpsisHeHVe NPUPOAHONA cpedbl https://m.edsoo.ru/00adfc20
(hocthatamu
Yrnepog, pacnpocTpaHeHue B

35 npu E g C?)VBI/I?IGCK?/IG N XUMUYecKne bubnuoreka LIOK

P P Ae https://m.eds00.ru/00adfd9c
CBOWCTBA
36 Okcnabl yrnepoga, ux rsnyeckune um Bubnnoteka LLOK

XMIMUYECKIE CBONCTBA.

https://m.edsoo.ru/00adfebe
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3Konornyeckme npobnembl,
CcBsA3aHHble ¢ okcngom yrnepoga (1V)

Bubnnoteka LLOK

37 YTO/IbHasA KUC/IOTa 1 €8 Conv https://m.edso0.ru/00ae006¢
MpakTuyeckas pabota Ne 4 no Teme

38 "lMonyyeHwne yrnekuncnoro rasa. Bubnmoteka LLOK
KauecTBeHHasi peakuusi Ha kapboHar- https://m.edsoo.ru/00ae027e
noH"

MepBOHaYa/IbHbIE NOHATUSA 06
39 OpraHI/I‘-IECKVIX BeLLlecTBax Kak o bubnmoteka LIOK
https://m.edso0.ru/00ae054e
COefIMHEHUSAX yrnepoaa
40 KpemHui1 1 ero coeiMHeHns bubnuoreka LIOK
https://m.edso0.ru/00ae080a
MpakTuyeckas pabota Ne 5. PewueHne

41 3KCNEPUMEHTAJIbHbLIX 33434 No Teme Bubnmnoteka LIOK
«BaxHenLLne HeMeTan bl N UX https://m.eds00.ru/00ae0bf2
COeLIMHEHUA»

KoHTponbHas pabota Ne3 no Teme
42 «BaxkHelLwme HemeTasbl U X 1 bubnmoteka LIOK
https://m.edso0.ru/00ae0el8
COeLIMHEHUA»
O6Lan XxapaKTepucTnKa XMMNYECKNX
3/1EMEHTOB — MeTa/1/10B.

43 MeTannnyeckas cBAsb 1 Bubnnoteka LLOK
MeTa/I/In4ecKasa Kpuctanimyeckas https://m.edso0.ru/00ae103e
pelwéTka. Pr3nyeckme CBOCTBA
MeTa/1/10B8

44 X1MnYecKme CBOMCTBA MeTas1/0B. Bubnnoteka LLOK

SNeKTPOXUMUYECKNIA psg

https://m.edso0.ru/00ae1156
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HanpPsYKeHNIA METaN0B

O6uwwpme cnocobbl NonyyYeHNs
meTannoB. Cnnasbl. BbluncneHns no

Bubnmnoteka LIOK

4 BHEHMSIM XMMUYECKUX peakLini
° ypasHe SCKINX peakuyv, https://m.eds00.ru/00ae1156
€C/1 OfIVH 13 peareHToB COAePXUT
npumecu
46 [oHATNE O KOpPO3UKW METANIOB bubnuoreka LIOK
PP https://m.edso0.ru/00ae1278
Bubnmnoteka LLOK
47 YHble MeTa/bl
teno € MeTann https://m.edsoo.ru/00ae14b2
48 OKenabl U TMAPOKCUALI HATPUSA U Bubnmnoteka LLOK
Kanns https://m.edsoo.ru/00ae14b2
49 LLlenoyHo3eMeNbHbIe MeTaN bl — Bubnnoteka LLOK
KanbLUuiA 1 MarHuia https://m.edsoo.ru/00ae15e8
50 BaxkHelLme coeanHeHNs Kanbums bubnmoteka LIOK
A . https://m.edso0.ru/00ae15e8
51 O606LeHre 1 cucTemMaTn3aums
3HaHWI
59 YKECTKOCTb BOAbI M CMOCOObI eé Bubnmoteka LLOK
yCTpaHeHus https://m.edso0.ru/00ae1886
MpakTnyeckas pabota Ne 6 rno Teme
53 ")igéCTKOCTb BOpr N MeToAbl eé bubmuoreka LIOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHeHus
o bubnnoteka LLOK
>4 ATIOMARNY https://m.edsoo0.ru/00aelc64
AMdoTepHble CBOMCTBa OKCMAA 1 Bubnnoteka LLOK
95
rmgpokcmnga https://m.edsoo.ru/00aelc64
56 JXeneso bubnnoteka LIOK
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https://m.edsoo.ru/00ae1d86

OKcuabl, TMAPOKCUbI U CONK XKenesa

Bubnnoteka LLOK

> (1) nxenesa (1) https://m.edsoo.ru/00ae35e6
58 0606UjEHME M cucTemaTmnsayms
3HaHUK
MpakTnyeckas pabota Ne 7. PewueHne
59 3KCNepuMeHTa/IbHbIX 3a4a4 Mo Teme Bubnnoteka LLOK
«BaxkHelLme MeTansbl 1 UX https://m.edso0.ru/00ae3de8
COeLIMHEHUA»
BbluncneHus no ypaBHeHUAM
XUMUYECKUX peakuuid, eCN OAMH U3
60 peareHTOB AjaH B U36bITKE NN Bubnnoteka LLOK
COAEPXNT NpumMecn. BoluncneHmsa https://m.edso0.ru/00ae1750
MacCOBOi 10/ BbIX0Aa NPOAYKTa
peakuuu
61 OﬁOﬁLIjEHVIE N cucTemMaTmnsaums
3HaHWUN
KoHTponbHas paboTta Ned no teme
62 «BaxkHelLme MeTansbl 1 UX 1
COEANHEHUA»
63 BellecTBa 1 matepuasibl B Bubnnoteka LLOK
MOBCEAHEBHOM YXXM3HWN YenoBeka https://m.eds00.ru/00ae3f50
64 XUMUNYeCKoe 3arpsasHeHne Bubnnoteka LLOK
OKpY>KatoLLeli cpegbl https://m.edsoo.ru/00ae4270
65 Ponb XvMum B peLleHnn Bubnmoteka LLOK
9KOJIOMMYECKMX Nnpobsiem https://m.edso0.ru/00ae4270
66 Pe3epBHbIli YpoK. O606LLeHrE 1 1 bubnnoteka LIOK

cucTemMaTusaums 3HaHuIn

https://m.edsoo.ru/00ae0d0a
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Pe3epBHbIli Ypok. O606LLeHrE 1

Bubnmoteka LLOK

o1 cucTemaTusaums 3HaHWiI ! https://m.edsoo.ru/00adb33c
68 Pe3epBHbIli YPOK. O6o6iu,eH|/|e n 1 Bubnmnoteka LIOK
cucrtemaTusadua 3HaHUM https://m.edsoo.ru/00ad9cb?2
OBLLEE KOJTMYECTBO YACOB INO 68 5

NMPOIrPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHNE
OBPA3OBATEJIbBHOI' O NMPOLUECCA
OBA3ATE/JIbHbIE YHEBHbIE MATEPUVAJIbI 1A YYEHUKA

» Xumus, 8 knacc/ NabpuensH O.C., Octpoymos W.I"., Cnagkos C.A.,
AKUMOHepHoe 06LLecTBO «/13aaTenscTBo «IpocBeLLeHre»
» Xumnsa, 9 knacc/ MNabpuensaH O.C., Octpoymos W.I"., Cnagkos C.A.,

AKUMOHepHoe 06LLecTBO «l13aaTenscTBo «IpocBeLLeHre»

METOONYECKNME MATEPVAJIbI AN1A YUNTENA

8 KNNACC

1. B nomoLLb LWKobHOMY yuntento. M. KO. 'opkoBeHKO «[oypoyHble
pas3paboTky no xmumum K yyebHnkam: O. C. MabpuensaHa; H. L. CoHuHa, M. I,
CanuHa; I'. E. Pyasutuca, ®. I'. ®enbgmaHa» 9 Knacc. «Bako», Mocksa 2005 T.
2. B nomowyp abutypureHty. O. C. MabpuensH, V. I'. OCTpoymoB «XUMuUs».
Mocobve Ans WKOMbHUKOB CTapLUMX KNaccoB M nocTynatowwmx B BY 3bl. poda,
Mocksa 2005 T.

3. B nomoup abutypureHTy. P. A. JlnanH, B. A. Monouko, J1. J1. AHapeesa
«XuMua». Ons WKONbHMKOB CTapLUMX KNaccoB 1 nocTynarowmx B BY 3bl.
TeopeTunyeckne ocHoBbIl. Boripockl. 3agaun. TecTbl. [Mof pegakumei npodgeccopa
P. A. lnanHa 3 — e nsgaHune, ncnpaesneHHoe. Apoda, Mocksa 2004 r.

4. MabpuensaH O.C. MNporpamma Kypca xumumn ans 8-11 knaccos

06LLe0bpa3oBaTe/ibHbIX yupexaeHnin. — M.: Opoda;
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5. MabpuenaH O.C. Xumusa: 8 knacc : y4ebHUK ans obuieobpasoBate/ibHbIX
yupexaeHuin. — M.: ipoa.

6. MabpuensaH O.C. N3yyaem xumnio B 8 Ki.: angaktudeckme marepuans / O.C.
["abpuensH, T.B. CmupHoBa. — M.: Bank ntoc

7. labpuensH O.C., BuckobonHukosa H.IM., Awykosa A.B. HacTonbHas KHura
yuntens. Xumus. 8 k.. Metognyeckoe nocobue. — M.: ipoda;

8. MabpuensH O.C., PyHoB H.H., TonkyHoB B.. XUMUYeCKNIA SKCNEPUMEHT B
LwKose. 8 knacc. — M.: poda
9. MuHucTepcTBO 06pasoBaHus Poccuinickon degepauun. MNporpammbl Ans
06L1eo6pa3oBaTe/ibHbIX yupexaeHnn. Xummns 8 — 11 Knaccel. -3-e n3gaHue,
cTepeoTunHoe - Mocksa; [poda, 2002 r. (cTp. 26 — 37).

10. Paboyasa nporpamma. Xumusa. K YMK O. C. MabpuensHa J1abupuHT. py.
M3paTtenbcTBo "Bako" 2016 T.

11. denepanibHOro KOMMNOHEHTA rocy4apCTBEHHOI0 CTaHapTa 06LLero
o6pasosaHusa no xummm (Hactb 1. OCHOBHOe 06Lee 06pa3oBaHMe) 419 OCHOBHOM
06LLIe06pa30BaTe/IbHO LIKO/bl B COOTBETCTBUN C CYLLECTBYHOLLEN KOHLENLuein
XUMNYECKOro obpaszoBaHus.

12. Xvimud: 8 Knacc: KOHTPO/IbHbIE 1 MPOBepPOYHble paboThbl K y4yebHuKy O.C.
MabpuensHa «Xumusa. 8 knace» / O.C. NabpwuensH, MN.H. bepesknH, A.A.
Ywakosa n ap. — M. : ipoda;

13. Xumua 8 knacc. Xummsa 8 knacc: yuebHuk / O. C. MabpuensH. — 8-e nap.

npepab. — M. : Opoda, — 2019 r. 287 c. [1] c. : un. - (POCCUNCKMIA YHEOHNK).
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ISBN 978-5-358-21272-5
14. Xvmua B Tabnmuax 8 — 11 knaccbl. CnpaBoyHoe nocobme. ABTOp —
coctasuTenb A. E. HacoHoBa 10 — e n3gaHue, ctepeotunHoe. [poda, Mocksa

2007 .

9 KJTIACC

1. B nomoLLb LWKonbHOMY yunTento. M. FO. T'opKoBeHKO «[1oypouHbie
pa3paboTKy no xmmum K yyedHunkam: O. C. MabpuensHa; H. V. CoHuHa, M. T,
CanuHa; . E. Pyasutuca, ®. I'. ®enbgmaHa» 9 Knacc. «Bako», Mocksa 2005 T.
2. B nomoup abutypueHTty. O. C. MabpuensH, N. . OcTpoyMoB «XnUMUs».
Mocobve A5 WKOMbHUKOB CTapLUMX K1accoB M noctynatowmx B BY 3bl. [poda,
Mocksa 2005 .

3. B nomoLb abutypueHTy. P. A. Jingux, B. A. Monouko, J1. J1. AHfpeeBa
«XnMung». Ons WKONLHUKOB CTapLUKMX KNaccoB 1 nocTynaroLwmx B BY 3bl.
TeopeTunyeckne ocHoBbI. Boripocskl. 3agaun. TecTol. o pefakumen npodgeccopa
P. A. JlngnHa 3 — e nsgaHue, ucrpasneHHoe. podga, Mockea 2004 r.

4. MabpuensaH O.C. MNporpamma Kypca xumuun ans 8-11 knaccos
06LLe06pa3oBaTe/ibHbIX yupexaeHnini. — M.: Opoda;

5. Xumms 9 knacc: yue6Huk / O. C. MabpuensH. — 7-e usga. npepab. — M. : poda
—2019r. 319, [1] c. nn. (PocCUNCKNIA YUHEOHWK)

ISBN 978-5-358-21507-8

6. MabpuensH O.C. M3yyaem xumuio B 9 K. gnpakTnyeckmne matepuansl / O.C.
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MabpuensH, T.B. CmunpHoBa. — M.: BavK nnroc
7. labpuensn O.C., BuckobonHukosa H.IM., Awykosa A.B. HacTonbHas kKHura
yuntens. Xumus. 9 Kn.: Metoguyeckoe nocobue. — M.: ipoda;

8. MabpuensaH O.C., PyHoB H.H., TosikyHOB B.. XIMUYeCKMIA 3KCNEPUMEHT B
LwKone. 9 knacc. — M.: ipoa
9. MuHucTepcTBO 06pa3oBaHmMs Poccuiickon ®efepaumn. Mporpammbl 4s
06LLIe06pa3oBaTe/bHbIX YUpexaeHnin. Xumma 8 — 11 Knaccel. -3-e n3gaHue,
cTepeoTtunHoe - Mocksa; Apoda, 2002 r. (cTp. 26 — 37).

10. Pabouas nporpamma. Xvimusa K YMK O. C. MabpuensHa J1abvpuHT. py.
M3patenscTBo "Bako" 2016 T.

11. ®enepanibHOro KOMMNOHEHTA rocy4apCTBEHHOro CTaH4apTa 06Lero
o6pasoBaHus rno xummm (Hactb 1. OCHOBHOe 06Llee 06pa3oBaHME) 415 OCHOBHOM
06LLIe06pa30BaTe/IbHON LWKO/bl B COOTBETCTBUU C CYLLECTBYHOLLEN KOHLIENLUMEN
XUMNYECKOro obpasoBaHus.

12. Xvimud: 9 Knacc: KOHTPO/IbHbIE 1 MPOBEPOUHbIe PaboThbl K yuebHuKy O.C.
[MabpuensHa «Xumus. 9 knacce» / O.C. MabpuensH, IN.H. bepeskuH, A.A.
Ywakosa u ap. — M. : ipoga;

13. Xumusa 9 knacc: yuebHuk / O. C. NabpuensH. — 7-e nsg. npepab. — M. :
Apodha — 2019 r. 319, [1] c. un. (Poccuiicknii yuebHuk) ISBN 978-5-358-21507-8

14. Xvmua B Tabnmuyax 8 — 11 knaccbl. CnpaBoyHoe nocobue. ABTOp —
coctasuTenb A. E. HacoHosa 10 — e nsgaHue, ctepeotunHoe. poa, Mocksa

2007 .
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LUNPPOBbIE OBPA3OBATEJIbHbIE PECYPCbI 1 PECYPCbI CETUA
NHTEPHET

8 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://lwww.zavuch.info/methodlib/136/30956/ (cainT ansa yunTens XumMun u
éronorunn)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chas
a_Vv_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 knacc)

9) http://chemistry. narod.ru XuMuK.py: caint o xummu

10) https://skysmart.ru/articles/chemistry

11) MopTan Bcepoccuinckon onmmMnuabl WKobHUKOB. http://rusolymp.ru/
12) Pycckuii obpasoBaTesibHbIA noptain. http://www.gov.ed.ru

13) denepabHbIin POCCUNCKNIA 06LLLE0Opa30BaTe IbHbIN MopTan.
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http://www.school.edu.ru

14) depepanbHbIil MopTan «Poccuiickoe obpaszosaHue». http://www.edu.ru
15) MopTtan komnaHun «Kupunn n Medgoguin». http://www.km.ru

16) O6pa3zoBate/bHbIi NopTan «Y4yeba». http://www.uroki.ru

17) XXypHan «Kypbep ob6pasoBaHus». http://www.courier.com.ru

18) XXypHan «BeCTHMK 06pa3zoBaHus». http://www.vestnik.edu.ru

19) M3patensckuii gom «MpotkHurax». http://www.profkniga.ru

20) N3paTtenbCckuin oM «1 ceHTAOpsA». http://www.1september.ru

21) decTmBa/b Negarornyeckmin ngein «OTKpbITbIA YPOK» (M3AaTeNbCKUA AOM
«1 ceHTAOPS»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) NutepHet noptan MpolUkony.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MnH1UCTepCcTBO 06pa30BaHUA N HAYKW.

26) Cant CAAM M'MA: PELLY BIMP, OI'3, EM3, 'rB3 un LT. https://sdamgia.ru
9 KNACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://lwww.zavuch.info/methodlib/136/30956/ (cainT gna yunTens Xumun u

6ronorun)
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6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chas
a_Vv_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 knacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) MopTan Bcepoccuinckon onmmMnuabl WKobHUKOB. http://rusolymp.ru/
12) Pycckuii obpasoBaTesibHbIA noptain. http://www.gov.ed.ru

13) denepaibHbI POCCUINCKNIA 06LLLE0Opa30BaTe IbHbIN MopTan.
http://www.school.edu.ru

14) depepanbHbIil nopTan «Poccuiickoe obpasosaHue». http://www.edu.ru
15) MopTtan komnaHun «Kupunn n Medgoguins. http://www.km.ru

16) O6pa3zoBate/bHbIin NopTan «Y4yeba». http://www.uroki.ru

17) XXypHan «Kypbep o6pa3oBaHus». http://www.courier.com.ru

18) XKypHan «BeCTHUK 06pa3oBaHus». http://www.vestnik.edu.ru

19) M3patenbcknii gom «MpodkHurax». http://www.profkniga.ru

20) N3paTenbCcKuin 4oM «1 ceHTA6ps». http://www.1lseptember.ru

21) ®ecTmBa/b Negarornyecknin naein «OTKPbITbIR YPOK» (M3AaTeNbCKUIA AOM
«1 ceHTAGPSA»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) NHtepHet noptan MpolUkony.pyhttp://www.proshkolu.ru/
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24) http://lwww.mon.gov.ru MrMHUCTEPCTBO 06pa30BaHUs N HAYKMW.

25) Caint CAAM T'MA: PELLY BIP, OI'3, EM3, 'rB3 u LUT. https://sdamgia.ru
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