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MOACHUTEJIbHAA 3ATTNCKA

[MporpaMma MO XMMUM HA YPOBHE OCHOBHOro 06Lero o6pasoBaHus
cocTaB/leHa Ha OCHOBe TpeboBaHM K pe3ynbTataM OCBOEHWS OCHOBHOM
obpa3oBaTe/ibHOW NPorpaMMbl OCHOBHOIO 06LLEr0 06pa3oBaHUst, NPeACTaBNeHHbIX
B ®FOC OO0, a Takke Ha OCHOBe (hefepanbHOW paboyert nporpammbl
BOCMMUTaHMA N C YYETOM KOHLeNUMmM npenojaBaHna y4e6Horo npegmera « Xummns»
B 06pa3oBaTe/ibHbIX OpraHm3aymsax Poccuinickoin degepaumm.

MporpaMma no xumun AaéT npeacTaBfieHUe O Lensx, o6Lei crparerum
0by4yeHuns, BOCMUTAHWUA W pPasBUTUA 00yvalOLMXCA CpefcTBaMM Yy4ebHOro
npeamera, yCTaHaBNMBaeT obsA3aTenLHoe npegmeTHoe cofep>kaHue,
npegycmarpuBaeT pacrnpefesnieHne ero no kKnaccam W CTPYKTYpUpOBaHWe Mo
pasfenam ¥ Temam nporpaMmMbl MO XWUMWUW, ONpPefensieT KOMYECTBEHHble U
KauyeCTBeHHbIe XapaKTepucTuKm cofeprkaHug, PEKOMEHAYEMYIO
MoCNefoBaTelbHOCTb  U3YYEHUA XUMUM € YYETOM  MEXMNPELMETHbIX U
BHYTPUMNPEAMETHbIX  CBS3€i, JIOTMKM  Yy4ebGHOro  rnpouecca, BO3PACTHbIX
ocobeHHOCTeN  obyvarowmxcs, onpefenseTr BO3MOXHOCTW  npeameta  Ans
peanm3aumn TpeboBaHMIN K pe3y/bTaTaM OCBOEHMS OCHOBHOM 06pa3oBaTesibHOi
nporpaMmMbl Ha YpOBHE OCHOBHOr0O 06Liero obpasoBaHus, a Takke TpeboBaHWMA K
pesynbTataMm 00yYeHUS XMMMUM Ha YPOBHE LieNei n3yyeHust npeamMmeTa u OCHOBHbIX
BUAOB Y4eOHO-M0O3HaBaTe/IbHOW [eATe/IbHOCTU 00yYaroLllerocsd rno OCBOEHWUIO
y4yeBHOro cofepXxaHus.

3HaHWe XUMUK CNY)XXUT OCHOBOW A/  (POPMUPOBAHUA MUPOBO33PEHUSA
obyuyaroLerocs, ero npejactaBfeHMii 0 MatepuasbHOM eAMHCTBE MUPa, BaXXHYHO
PONb MrparT (opmMupyemble XUMWed NpPeacTaBfeHUs O B3amMOnpeBpaLleHusax
3Heprum 1 06 3BOMOLMKN BeLLeCTB B NpUpoAe, O MyTAX pelleHus rnobasnbHbIX
npo6seM YCTOWYMBOrO pPas3BUTUA 4YeNOBEeYeCTBa - CbIPbEBON, 3IHEPreTUYeCKOMU,
MULWLEBOIN N 3KOOrMYecKo 6e30macHOCTK, NPo6/ieM 34paBoOOXPaHeEHNS.

N3yyeHne XuMmumm:

CnocobCcTBYeT  peanu3auum  BO3MOXHOCTEW AN caMopasBUTUA U
(hopMUpOBaHUA KYNIbTYPbl IMYHOCTU, eé 06LLeit U PYHKLUMOHAIbHOW rpaMOTHOCTU;

BHOCUT BK/af B (JOPMUPOBAHWE MbILWIEHNSA U TBOPYECKUX CMNOCOBHOCTEMN
06yYaroLLMXCs, HaBbIKOB WX  CamMOCTOATE/IbHOM  Yy4ebHOW  [esATe/IbHOCTH,
9KCMEPUMEHTA/IbHBIX W UCCNeA0BaTe/IbCKUX YMEHWI, HeoOX0AMMbIX KakK B
MOBCEAHEBHOMN XXM3HW, TaK U B NPO(ECCUOHaNbHOW LeATe/IbHOCTH;

3HaKOMUT CO CNeunpUKOM HayyHOro MbILW/IEHUS, 3aKNafblBaeT OCHOBbI
LIeNIOCTHOr O B3rns4a Ha eMHCTBO NMPUPOAbLI 1 YenoBeka, ABMSETCA OTBETCTBEHHbIM
aTanom B (POPMUPOBaHNM €CTECTBEHHO--HAaYyUYHOW rpaMOTHOCTM 06yYatoLLMXCS;



Cnoco6CcTByeT (OPMMPOBAHMIO LEHHOCTHOrO OTHOLLEHMSA K eCTeCTBEHHO-
-Hay4HbIM 3HaHWAM, K NPMPOAe, K YeN0BEKY, BHOCUT CBOI BKNaj B 3KONOrMYecKoe
obpa3oBaHMe 00y4varoLLNXCA.

[aHHble HanpaBneHnss B 06Y4YeHMM XUMUK 06ecnevynBaroTCs CrneunpuKoi
cofepXaHuss  y4yebHOro npeameTta, KOTOPbIA  SBASIETCA  Medarormyecku
aflanTUpPOBaHHbIM OTPaXKeHNem 6a30BOI HayKM XMMMUMK Ha onpeaenéHHOM aTane eé
pasBUTUS.

Kypc XuMnn Ha ypoBHe OCHOBHOIO 06LLero o6pa3oBaHNs OPMEHTUPOBAH Ha
OCBOEHME 0O6y4aloLMMNCA CUCTEMbI NEPBOHaYa/lbHbIX MOHATUA XWMWK, OCHOB
HEOPraHMYecKom XUMUM U HEKOTOPbIX  OTAENIbHbIX 3HAYMMbIX  MOHATUNI
OpraHn4ecKom XMMmun.,

CTpyKTypa cofepXXaHusi nporpaMmbl M0 XMMWUKM CHOPMUPOBaAHA Ha OCHOBE
CUCTEMHOrO noaxoda K eé mayyeHuto. Copgep)kaHuve CKnagblBaeTcsd M3 CUCTEMbI
MOHATUI 0 XMMUYECKOM 3/1EMEHTE N BELLLECTBE U CUCTEMbI MOHATMIA O XMMUYECKOM
peakumn. 0OO6e 3TKU CUCTEMblI CTPYKTYPHO OpraHu3oBaHbl N0  MpuHUMNY
nocnefoBaTe/IbHOr0 Pa3BUTUA 3HAHUI HA OCHOBE TEOPETUYECKMX MPeACTaB/eEHNN
PasHOro ypoBHS:

- aTOMHO--MOMEKYNAPHOro Y4YeHNs Kak OCHOBbI BCEro eCTeCTBO3HAHUS,

- Mepuoanyeckoro 3akoHa A. . MeHaeneeBa Kak OCHOBHOI0 3aKOHa XMMUU;

- YYEHUs 0 CTPOEHUM aTOMa U XUMUYECKOW CBA3N;

- MpeAcTaBNeHUA 06 3NMEKTPONIMTMYECKON AuccoumaumMm  BeWecTB B
pacTBopax.

TeopeTnyeckme 3HaHWA paccMaTpuBatOTC Ha OCHOBE  AMMUPUYECKN
MONYYEeHHbIX U OCMbICNIEHHBIX (haKTOB, pa3BMBAOTCA MOC/EA0BATENbHO OT OAHOrO
YPOBHA K [APYromy, BbIMOMHAS (DYHKUMM OOBACHEHUS W MNPOrHO3MPOBAHUS
CBOWCTB, CTPOEHUSI N BO3MOXXHOCTEN NPaKTUYECKOro NPUMEHEHUS U MONYYEHUS
M3yYaeMblX BELLECTB.

OcBOeHMe nporpamMMbl MO XUMWKM  CMOCOOCTBYET  (DOPMMPOBAHUIO
NpeAcTaBneHNs 0 XMMUYECKON COCTaBNAOLLEA HayUYHOW KapTUHbI Mupa B /IOTMKe
eé CUCTEMHOM npupoAbl, LEHHOCTHOrO OTHOLUEHWS K Hay4yHOMY 3HaHUK W
MeToAam MO3HaHWSA B Hayke. V3yyeHne XMMUU NPOUCXOAUT C NPUB/EYEHUEM
3HaHWA W3 paHee W3YYEHHbIX Y4YeOHbIX npeameToB: «OKpyXalowmn Mup»,
«bunonorus. 5-7 knaccbl» N «Pu3nKa. 7 Kiace.

Mpn  M3yyeHUN XUMUN NPOUCXOAUT  (POPMMPOBaHME 3HAHUI  OCHOB
XUMUYECKON HayKM KaK 06/1aCTU COBPEMEHHOr0 eCTECTBO3HAaHMSA, MPaKTUYeCcKOon
NesTeNbHOCTM 4YenoBeka WU KakK OAHOM0 M3 KOMMOHEHTOB MWPOBON KyNbTypbl.
3aflaya y4yebHOro npegmeTra COCTOUT B (OPMUPOBAHUM CUCTEMbI XUMUYECKUX
3HaHWA — BaXKHEMLWMNX (HaKTOB, NMOHATUM, 3aKOHOB N TEOPETUYECKMNX MONOXKEHWUNA,
AOCTYMNHbIX 00606LLEHNIA MMUPOBO33PEHUECKOrO XapaKTepa, $3blka HaykKu, B



NPMOOLWEHMN K Hay4HbIM MeTofaM MO3HaHUS MpPU  U3YYEHMM BELLECTB U
XUMUYECKMX peakunii, B (DOPMUPOBaAHUM U Pa3BUTUN NO3HABATENbHbIX YMEHWNA 1
MX MPUMEHEHUM B Y4YeOHO-MO3HaBaTeNIbHOW W Yy4YeOHO-MCCNef0BaTebCKOM
[eATeNbHOCTM, OCBOEHWM npaBun 6e30macHOro obpalleHus C BellecTBaMu B
MOBCEeAHEBHOMN XWN3HM.

[Mpn N3YyYEHMN XMMUK Ha YPOBHE OCHOBHOIO 06Llero o6pasoBaHUs BaXKHOE
3HayeHve NpUobpenn Takune LeNn, Kak:

- (hopMMpOBaHNE WHTEN/IEKTYaNlbHO pPa3BUTOM JIMYHOCTU, TOTOBOM K
camoo6pa3oBaHuio, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO pPeLLEeHWH,
CNOCO6HOM ajanTMpoBaTbCA K 6bICTPO MEHSOLMUMCS YCIOBUAM XKU3HMU;

- HanpaBNeHHOCTb  00Oy4YyeHMsi Ha  cucTemaTuMyeckoe  MpuUobLLeHNe
0byyaroLMXCd K CamOCTOSTENIbHOW MO3HABaTe/IbHOW AeATEe/IbHOCTU, Hay4YHbIM
MeToAam [MOo3HaHMs, (OPMUPYIOLWMM MOTMBALMIO M Pa3BUTME CMOCOOHOCTEN K
XUMUW;

- obecrneyeHne yCcnoBuin, CnocobCTBYIOLLMX NPUOBPETEHMIO 06YyYatoLLMMUCH
onbiTa PasHOOOPa3HON [eATeIbHOCTM, MO3HAHWA W CaMOMO3HaHWUSA, K/HYEeBbIX
HaBbIKOB (KNHOYEBbIX KOMMETEHUMI), MMEKLWNX YHUBEPCA/IbHOE 3HavyeHue [Ans
Pa3/INyHbIX BUAOB AEATENbHOCTU;

- (hopmupoBaHue 06LeA (PYHKUMOHANLHON W  eCTECTBEHHO-HAY4YHOWA
rPamMOTHOCTW, B TOM 4WUCNe YMEHWUWA OOBACHATbL W OLEHMBaTb SIBEHUS
OKpY>KaloLLlero Mumpa, MCNonb3ys 3HaHUSE U OMbIT, MOMYYEHHblE NPU WU3YYEHWM
XUMUWN, MNPUMEHATb WX MPU PelleHMn npobnem B MNOBCEAHEBHON >XMU3HU U
TPYA0BOW AeATENbHOCTU;

- (hopMupoBaHME Yy  00yYalOLWMXCH TYMaHUCTUYECKUX  OTHOLLUEHWIA,
MOHMMAHUA LEHHOCTM XMMMUYECKUX 3HaHWA ANns BbIPabOTKM  3KOMOrMYECKM
Llenecoobpas3Horo noBeAeHWss B ObITy W TPYAOBOMN [AEATENIbHOCTU B LENAx
COXPaHeHUs CBOEro 3[0pOBbSA W OKPY>XKatoLLel NPUPOLHOW cpefbl;

- pasBuTME MOTMBaUMWM K OOY4YEHUID, CMOCOBHOCTEN K CaMOKOHTPO/IO U
CaMOBOCMMUTAaHMKD Ha OCHOBE YCBOEHMS  00LLeYeNoBeYeCKUX  LEeHHOCTEMN,
FOTOBHOCTU K OCO3HaHHOMY BblGOpY Npodnns M HanpaBNeHHOCTU AanbHENLLEero
00y4eHus.

O6uwiee 4YMCNO 4acoB, OTBEAEHHbLIX AN WM3YYEHUSA XUMUKM Ha YPOBHe
OCHOBHOr0 06Lero obpasosaHus, coctasnseT 136 yacos: B 8 knacce - 68 yacos (2
yaca B Hefiento), B 9 Knacce - 68 yacoB (2 Yaca B HefleNto).



COLAEPXAHVNE OBYYEHNA

8 K/TACC

MepBOHaYafbHble XMMUYECKME NOHATUS

MpeaMeT XvMUK. PO/b XMMUM B XMU3HW 4YenoBeka. XnMnUa B CUCTEME Hayk.
Tena u BewectBa. Pu3nMyecKne CBOWCTBA BelleCcTB. ArperaTHoe COCTOSHUe
BewecTB. MoHATME O MeTofax MO3HaHWUSA B XMMUW. YUCTble BeLLecTBa U CMeCu.
Cnocobbl pa3feneHns cCMecen.

ATOMbI 1 MOJEKYNbl. XUMUYeCKUe 3neMeHTbl. CUMBOMbI XUMUYECKUX
3N1eMeHTOB. MpoCTble 1 CNOXKHbIE BellecTBa. ATOMHO-MONEKYIAPHOE YYeHMe.

Xumnyeckasa ¢opmyna. BaneHTHOCTb aToOMOB XMMWUYECKUX 3/1EMEHTOB.
3aKOH MOCTOAHCTBa coOcTaBa BellecTB. OTHOCUTE/NIbHas aTroMHas Macca.
OTHOCUTENbHAasA MONeKynsapHas mMacca. MaccoBas [015 XMMUYECKOro 3/ieMeHTa B
COeIMHEHUMN.

KonnuecTso Bewectea. Monb. MonsipHas mMacca. B3anMoCBsA3b KO/MYeCTBa,
MacCbl M 4ucna CTPYKTYPHbIX eauHWL, BelecTBa. PacuyéTbl No  opmynam
XUMUYECKUX COEANHEHNIA.

dur3nyeckme n XUMUYECKMe ABNeHNUA. XUMUYecKas peakumus 1 eé npusHaku,
3aKOH COXpaHeHMsi MacCbl BeLecTB. XMMWUYecKMe ypaBHeHWs. Knaccuukaums
XUMUYECKMX peakLmii (COeaUHEHNS, Pa3/ioXKeHWs, 3aMeLLLeHNs, 06MeHa).

XVMUYECKNIA SKCMEPUMEHT :

3HAKOMCTBO C XMMWYECKOIN MOcyaou, npasuiaMu paboTbl B nabopatopumn u
npuémamy obpatleHuns ¢ nabopaTopHbIM 060pYL0OBaAHUEM, U3YUYEHUE W OMNMCaHUe
(m3nyeckux CBOMCTB 06pasL0B HEOpPraHW4YecKMx BeLlecTB, HabnwoLeHue
(hm3nyeckux (nnaBneHWe BOCKa, TasHWe fbfa, pacTupaHue caxapa B CTYnKe,
KMNeHe W KOHAeHcauus BOAbl) U XMMUYECKUX (rOpeHue cBeyu, MpoKasmBaHue
MeLHOW NPOBO/IOKW, B3aUMOJENCTBME Mefa C KUC/IOTON) ABNEHWNIA, HabnoLeHne «
onucaHve MNPU3HAKOB MPOTEKAHWA XUMUYECKUX peakuuin (pasfnoXkeHue caxapa,
B3aUMOJENCTBME CEPHOM KUCNOTbI C XJI0pULOM Gapus, pasfioxeHuWe rmapokcuia
meau (1) npu HarpeBaHUK, B3aUMOAeENCTBUE Xenesa ¢ pactsopom conu meam (11),
n3yyeHme crnocoboB pasfeneHnss CMeceil: C MOMOLLbIO MarHuTa, (PUIbTPOBaHKE,
BblNapvBaHue, AUCTUNNALMA, XpomaTorpagus, NpoBefeHne OUYUCTKN NOBapeHHOM
conu,  HabnwgeHne M onucaHWe  pe3ynbTaTOB  MPOBEAEHMS  OMbITa,
WNNIOCTPUPYIOLLLET0 3aKOH COXPaHeHUs Macchl, CO34aHue MOAEeNen MONeKyn
(LuapoCTepXXHEBLIX).

BaXHeilne npeacTaBuTeNM HEOPraHNYECKMX BELLECTB

Bo3gyx - cmecb rasoB. CoctaB Bo3gyxa. Kucrnopog - 371eMeHT U npocToe
BellecTBO. HaxoxaeHwe Kkucrnopoga B Npupoge, (U3MYecKne U XUMUYECKMEe
cBovicTBa (peakuun ropeHus). Okcugbl. [MpumeHeHne kucnopoga. Cnocobbl



Mony4yeHWs Kucnopoga B sabopatopum W NpoMbiwieHHOCTU.  Kpyrosopot
Kucnopopa B npupoge. O30H - anioTponHas MoANGMKaLmMsa KUCNopoaa.

TennoBon 3eKT XMMUYECKON peakuun, TEPMOXUMUYECKME YPaBHEHUS,
9K30- W 3HAOTEPMUYECKME peakumu. TOMIMBO: Yronb M MeTaH. 3arpssHeHue
BO34yXa, yCu/eHve NapHUKOBOro apdekTa, pa3pyLLeHme 030HOBOTO C/IOf.

Bopopos - 3neMeHT W MpPOCTOe BewecTBo. HaxoxpaeHne Bogopoja B
npupoge, (U3nNYeCKMe U XMMUYECKMe CBOICTBa, MNPUMEHEHMe, Crnocoobbl
nony4veHuns. Kncnotel 1 conu.

MosnspHbIA 06bEM razoB. Pacyétbl N0 XMMUYECKUM YPaBHEHUSAM.

dunsnyeckne cBoCTBA BOAbl. Boga Kak pacTBopuTeNb. PacTBopbl.
HacbilWweHHble M HEHaCbILeHHble pacTBOpbl. PacTBOPUMOCTbL BeLLeCTB B BOfE.
MaccoBas [j0/11 BellecTBa B pacTBope. XMMMYECcKMe CBOMCTBa BoAbl. OCHOBaHUS.
Po/nb pacTBopoB B NMpUpoAe M B XXU3HW 4YenoBeka. KpyrosopoT BOAbl B MPUpOSe.
3arpasHeHue NpupoAHbiX Bog. OXpaHa U 04MCTKA NMPUPOLHBIX BOA.

Knaccugmkaumsa HeopraHmyeckux coeguHeHunii. Okcugbl. Knaccugmkaums
OKCMAOB:  coneobpasytowie  (OCHOBHbIE,  KUC/OTHble, aM(OTEPHblE) ¥
Heconeobpasytowme. HoMmeHknatypa oKcugoB. DU3NYECKME U XMMUYECKMe
CBOWCTBa OKCWAOB. MonyyYeHne OKCUAOB.

OcHoBaHMA. Knaccuukauus OCHOBaHWM:  LWENOYM U HepacTBOPUMBbIE
OCHOBaHMA. HomeHKnaTypa OCHOBaHWW. ®PuU3NYeCKMe N XUMUYECKMe CBOMCTBA
OCHOBaHWIA. MonyyeHne 0CHOBaHWUIA.

Kucnotel. Knaccugmkauma kucnot. HomeHknatypa Kucnot. ®dusnyeckue u
XUMUYECKNe CBOWCTBA KWUCNOT. Psap akTuBHOCTM MeTannoB H. H. bekeToBa.
[Mony4yeHne KACNOT.

Conn. HomeHknaTypa coneil. ®dusmyeckne m XMMnYeckme CBOMCTBA COMEN.
[MonyyeHne conei.

CeHeTMYecKas CBA3b MeXAY Kaccamy HeopraHMyeCKUX CoefUHEHWIA.

XVMUYECKUIA SKCMEPUMEHT :

KayeCTBEHHOE OmnpefenieHne cofepXaHna KUCNopoaa B BO3AyXe, MOJyYeHue,
cobupaHue, pacnosHaBaHWe W W3y4YyeHMe CBOWCTB KWCNOpoda, HabnogeHwe
B3aMMO/ENCTBMSA BELLECTB C KUC/MOPOAOM W YC/IOBUA BO3HWUKHOBEHUS WU
npekpaweHns ropeHus (noxapa), O3HakOM/JeHMe ¢ obpasuamy OKCUAOB W
onucaHMe MuX CBOWCTB, MNOJSlyyeHWe, cobupaHue, pacrno3HaBaHME W U3YYeHue
CBOWMCTB BOAopoga (ropeHuwe), B3aMmopgerncTeme Bogopoga ¢ okcugom mean (1)
(BO3MOXHO MCMOMb30BaHME BUAeOMaTepuanos), HabnoaeHNe 06pasL0B BELLECTB
Konu4yectBoM 1 MOnb, uUccnegoBaHWe OCOGEHHOCTe pacTBOPEHUS BELLECTB C
Pa3IMYHOM  PacTBOPUMOCTbIO, MPUrOTOB/IEHME PacTBOPOB C  OMpeaenéHHON
MaccoBOWM [0/1eli pacTBOPEHHOrO BelLecTBa, B3aMMOAENCTBME BOAbI C MeTa/laMu
(HaTpuem ©n  Kanbumem) (BO3MOXHO WCMOMb30BaHWE  BUAeOMaTepuanos),



uccnegosaHve  06pasLOB  HeOpraHM4YeCKUX BellecTB  pas/IMYHbIX  K/1accos,
Habn4eHne N3MEHEHNS OKPacK/U MHANKATOPOB B pacTBOpax KUC/OT U Lue/loven,
n3yyeHve B3ammogeincTems okcmga meau (I1) ¢ pacTBOPOM CEPHOW KMCOTI,
KWUCNOT C MeTa//laMW, peakuuid HeuTpanmsaumn, nonyyeHne HepacTBOPUMbIX
OCHOBaHWI, BbITECHEHME OAHOro MeTansia ApYyrvM U3 pacTBopa COMW, PeLueHune
3KCMepMMEHTaNbHbIX 3afla4 Mo Teme «BaxHeiline Knaccbl HEOopraHWMYecKmx
COEANHEHWNIA».

Mepuognyecknin  3akoH u [epuogmyeckas cuctemMa XUMUYECKUX
anemeHToB [. W. MeHpeneeBa. CTpoeHue aTtomMoB. XMMUYECKas CBA3b.
OKNCNNTENbHO-BOCCTAHOBUTENbHbIE peakunm

[MepBble MONbITKN KhacCUPuUKaumm XUMUYECKUX 3M1eMeHTOB. [loHATUE O
rpynnax CXOAHbIX 3/1eMEeHTOB (Le/floYHble W LLEeNO0YHO3EMENbHbIE MeTasbl,
rasioreHbl, MHEPTHbIe rasbl). SNEMEHTbI, KOTOPble 00pa3ytoT am(OoTepHbIe OKCUAbI
N TUAPOKCUADI.

Mepuogunyecknii 3akoH. Mepuogmyeckas cuctema XMMUYECKNX anemeHToB .
. MeHpaeneesa. KopoTkonepuogHas ¥ AAMHHOMepuoAHas  (DOPMbI
[MepnoanMyecKo CUCTEMbI XUMUYECKUX 3neMeHToB [, WN. MeHpaeneesa. Nepuofbl
M rpynnbl. PU3NYECKUIA CMbICT MOPSLKOBOr0 HOMepa, HOMepoB Mepuoga U
rpynnbl 3/1eMeHTa.

CTtpoeHue atoMoB. CocTaB aTOMHbIX Afep. V3oTonbl. 3neKTpoHbl. CTpoeHme
3N1eKTPOHHBLIX  060/104eK  aTOMOB  nepBbiX 20  XMUMUYECKUX  3/1EMEHTOB
Mepuoguueckoit cuctembl O, WN. MeHfeneeBa. XapaKTepucThKa XUMUYECKOrO
3/IeMEeHTa MO ero nosioXkeHuto B MNepunogudeckoin cucteme . V. MeHgeneesa.

3aKOHOMEpHOCTU W3MEHEHUA pagnyca aToOMOB XMMUYECKUX 3NEMEHTOB,
MeTa/llINYECKMX Y HEMETaIIMYECKNX CBOMCTB MO rpyrnnam u nepuogam.

3HayeHve Mepnoanyeckoro 3akoHa v Nepnognyeckoin CUCTEMbl XUMUYECKMX
3NIEMEHTOB NS pasBUTUA Hayku U npakTuku. 0. V. MeHgeneeB - Y4éHbld U
rpaXxaaHuH.

Xummyeckasa cBasb. KoBaneHTHad (NonspHas W HeENnonspHas) CBA3b.
SNeKTpooTpuLLaTeIbHOCTb XMMNYECKUX 3/1eMeHTOB. [IoHHas CBA3b.

CrteneHb  okucneHus.  OKUCNNUTENIbHO--BOCCTaHOBUTE/IbHbIE  peakLMu.
[MpoLecchbl OKMCNeHnsa n BocctaHoBneHNA. OKUCINTENN U BOCCTAaHOBUTENMN.

XVMNYECKWNIA 3KCMEPUMEHT

n3yyeHve 06pasL0B BeLLEeCTB META//IOB M HeMeTan/0B, B3aVMOAENCTBME
rmapokKcuga LMHKa C pacTBopamy KWUCMOT WU LienoYerd, MPOBeLeHUe OrbITOB,
WNNOCTPUPYIOLUX  MPUMEPLl  OKUC/UTENIbHO-BOCCTAHOBUTE/bHBIX — peakLmi
(ropeHue, peakunmn pasnoxeHns, COeaUHEHNSR).

Me>knpegmMmeTHble CBA3U



Peanmsaumsa MeXnpeameTHbIX CBSI3el MpPU U3YYEHUU XUMUW B 8 Knacce
OCYLLeCTBNAGTCA Yepe3 MWCNOMb30BaHME KakK O0OWMX eCTeCTBEHHO--HayUHbIX
MOHATUI, TaK U MNOHATUI, ABNSKOWMXCA CUCTEMHBIMU ANS OTAE/NbHbLIX NPEAMETOB
eCTeCTBEHHO--Hay4HOr 0 LMKNa.

O6uue ecTeCTBEHHO--HayUHble MOHATUA: HayuYHbIA (akT, runoTesa, Teopus,
3aKOH, aHanu3, CWHTe3, Knaccuukaums, MNepuognMyHOCTb,  HabnoaeHue,
3KCMEPUMEHT, MOAENMPOBaHNE, N3MEPEHNE, MOAESb, SBNEHNE.

du3nka: matepusi, aTtom, I3MEKTPOH, MPOTOH, HEWTPOH, WOH, HYKuA,
M30TOMbI, PaANOaKTUBHOCTb, MOMEKYNa, 3NeKTPUYECKUIA 3apsj, BeLLecTBO, TeNo,
006bEM, arperaTHoe COCTOSIHME BELUecTBa, ras, (PU3NYECKME BENVUUUHBI, eAVHMULbI
N3MEPEHNs, KOCMOC, NnaHeTbl, 38834bl, COMHLE.

Buonorusa: MoToCuHTE3, AblXaHue, buocepa.

leorpadmsa:  atmocepa, rugpocdepa, MUHepasbl, TOPHble  MOPOAbI,
nonesHble UCKOMaeMble, TOMIMBO, BOAHbIE PECYPChI.

9 KNACC

BelecTBo U XxMmunyeckas peakuyus

MepnoanYecKnin 3akoH. Meprnoanyeckas CMCTEMa XMMUYECKMX 31IEMEHTOB [,
N. MeHpeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTW B W3MEHEHUW CBOWCTB
XUMWUYECKUX 3NEMEHTOB MepBbiX TPEX MNepuofoB, Kanus, KanbUusi U KX
COE[JMHEHNIA B COOTBETCTBMM C [MOMIOXKEHMEM 3N1EMEHTOB B [lepnoamyeckoi
CUCTEME N CTPOEHNEM UX aTOMOB.

CTpoeHue BeLleCTBa: BMAbl XMMMWUYECKOW CBSI3W. Tunbl KPUCTa/IMYECKUX
PELIETOK, 3aBUCMMOCTb CBOMCTB BellecTBa OT TUNAa KPUCTa//IMYECKON PELLETKN 1
BMAA XMMUYECKOI CBA3N.

Knaccngukaumsa n HomeHKnaTypa HeopraHM4Yeckmx BewecTB. XMMUYECKME
CBOWCTBA BELUECTB, OTHOCALIMXCS K pPas3MYHbIM KriaccaMm HeopraHuyeckux
COEAMHEHWNIA, reHEeTUYECKasa CBSI3b HEOPraHWYEeCKMX BELLECTB.

Knaccngukaumsa XMMmn4ecKux peakLumii no pasfnyHbiM npusHakam (no vmcny
M COCTaBy Y4acCTBYHLIMX B peakuum BeLWEeCTB, MO TennoBoMy I3Q¢eKTy, no
M3MEHEHWIO CTEMNeHel OKUCMEHMS XMMMYECKUX 3/IEMEHTOB, N0 06pPaTMMOCTM, MO
y4aCTUIO KaTanmsatopa). IK30- M 3HAO0TepMUUYECKMe peakunn, TEPMOXUMUYECKME
YpaBHEHUS,

[MOHATME O CKOPOCTM XMMMUYECKOM peakumun. ToHATME 06 06paTMMbIX K
HE0OPATUMBIX XUMUYECKUX peakumsax. MOHATME O FOMOFEHHbIX U FETEPOreHHbIX
peakumsx. MNoHATUE 0 KaTanmse. NMOHATUE O XMMUYECKOM paBHOBECUWN. PaKTOpbI,
BNVAIOLLME HAa CKOPOCTb XUMWYECKOW peakumm u MONOXKEHME XUMUYECKOTO
paBHOBeCHSI.

OKNUCNUTENbHO-BOCCTAHOBUTENIbHbIE  peakuuKn,  3NEKTPOHHbIA  GanaHc
OKWUCNINTE/IbHO-BOCCTAHOBUTE/IbHOM peakumu. CocTaBfieHMe  ypaBHEHWi



OKMCNNTENIbHO--BOCCTAHOBUTE/IbHbLIX  peakuuin ¢ MCNonb30BaHWEM  MeTofa
3N1eKTPOHHOro 6anaHca.

Teopus 3NeKTPOIMTMYECKON anccoumaLumn. NeKTPOINTbl U HEINEKTPONNTBI.
KaTnoHbl, aHMOHbI. MexaHu3m auccoumaunmn BELLECTB C PasMYHbIMU BULAMMU
Xnumunyeckoi cesisn. CteneHb gnccouymnaumn. CunbHble 1 cnabble 3N1eKTPONUTDI.

Peakunn MOHHOIro 06MeHa. Y CnoBMA NPOTEKAHUA peakUnii MIOHHOIo 06MeHa,
MOMHbIE W COKpPallEéHHble WOHHbIE YpaBHEHUS peakuuin. CBOWCTBA KMCNOT,
OCHOBaHMMA W cone B CBeTe [MpeAcTaBNeHUA 00  3/EKTPONUTUYECKON
anccoymaumnmn,. KayecTBeHHble peakumy Ha MOHbI. MTOHSATME O rMapon3e Coneil.

XUMUYECKNIA 3KCNEPUMEHT :

O3HAKOMJIEHWE C MOAENAMU KPUCTAN/IMYECKUX PELIETOK HeopraHm4ecKunx
BELLeCTB - METa//IoB U HeMmeTa10B (rpagmra M asMasa), CMOXHbIX BellecTB
(xnopuga HaTpus), MccnefoBaHMe 3aBUCUMMOCTU CKOPOCTU XMMMUYECKON peakuum
OT BO3JENCTBMA pPa3/IMUHbIX (AKTOPOB, WCCNeAOBaHWE 3MEKTPONPOBOAHOCTM
pacTBOPOB BELLECTB, Mpouecca [AMCCOUMALNN  KUCMOT, LENoYern U Cconen
(BOBMOXHO  MCMO/b30BaHMEe  BWAEO  MaTepuanos), MNPOBEAEHME  OMbITOB,
WNNIOCTPUPYIOLWMX — NPU3HaKM  MPOTEKaHUs  peakuuMid  MOHHOro  obMeHa
(obpasoBaHMe oOcafKka, BblgenieHMe rasa, o6pa3oBaHMe BOAbl), OMbITOB,
WNNIOCTPUPYIOWMX — MPUMEPbI  OKMUCIUTENIbHO-BOCCTAHOBUTENbHbLIX — peakL i
(ropeHue, peakunn pasnoXeHUsi, CoefVHEHWS), pacno3HaBaHWE HEeOPraHWYecKmnx
BELLECTB C MOMOLWLbKD  KAuyeCTBEHHbIX peakuuMid Ha  WMOHbI,  peLleHue
3KCMepMMEHTa/bHbIX 3afad.

HemeTannbl 1 nx coeUHeHNS

O6was xapakTepuctuka ranoreHoB. OCOBGEHHOCTM CTPOEHMA aTOMOB,
XapaKTepHble CTeneHn okucneHmsi. CTpoeHne U (M3nyeckme CBOWCTBA MPOCTbIX
BELLECTB -  Tra/loreHoB. XMMMYECKMe CBOMCTBA Ha nNpumepe  X/opa
(B3aMMOENCTBME C MeTanaMu, HeMeTaniaMu, Lenovamu). X/opoBOAOPOA.
ConsHas KucnoTa, XMMWYECKUe CBOWCTBA, MONYYeHMe, NpuUMeHeHue. [elicTeue
X/iopa M X/0poBOAOPOJA Ha OpraHuM3M 4YenoBeka. BakHeiluve xnopuabl U KX
HaxoXaeHne B Npupoje.

Obwaa xapaktepuctuka snemeHtoB YT A-rpynnbl. OCO6EHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTENneHn OKucneHus. CTpoeHne n (DM3NYECKME CBOMCTBA
MPOCTbIX BELWECTB - KMUCIOPOAa U cepbl. ANIOTPOMNHbIE MOAMGDMKALUKX KMCopoaa
N cepbl. XMMUYeECKMe cBOMCTBa cepbl. CepoBOAOPOA, CTPOeHUe, (PU3MYecKue U
XUMU4Yeckune ceoictea. OKcuAbl Cepbl Kak NpeAacTaBUTENN KUCNOTHbLIX OKCUAOB.
CepHass  KuCNoTa, (M3MYECKMe UK  XMMUYEecKMe cBoicTBa  (06LiMe  Kak
NpeacTaBuUTeNst Kracca KWUCNOT U cneyudguyeckne). XMMUYECKUe peakuumu,
nexatyne B OCHOBE MPOMbILWMIEHHOrO crnocoba MOAYYEHMS CEPHOMN KUCMOTbI.
MpuMeHeHMe CepHOI KMCnoTbl. CoNn CEPHON KMCNOTbI, KAYECTBEHHAsA peakLns Ha



cynbar-noH. HaxoxaeHue cepbl U eé coefuHeHWA B npupoge. XMMUYeckoe
3arpssHeHve OKpyXXalolleid cpefbl COeAVHEHMAMM cepbl (KUCNOTHbIE [OXAM,
3arpsa3HeHve Bo3gyxa 1 BOLOEMOB), CNOCOObLI ero NpefoTBpaLLeHNs.

ObLaa xapakTepuctuka 3nemMeHToB YA-rpynnbl. OCOBEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTerneHW OKUcneHusa. A30T, pacrnpocTpaHeHue B NpuUpoLe,
(hm3myeckne N XMMmmyeckme ceoincTea. Kpyrosopot asoTa B npupoge. AMMUAK, ero
(hM3myeckmne N XMMUYECKNe CBOCTBA, NOMyyeHne 1 npumeHeHne. Cosin aMMOHNS,
NX (YU3NYECKME N XUMUYECKME CBOMCTBA, NPpMMeHeHMe. KayecTBeHHas peakuus Ha
MOHbl aMMOHUA. A30THas KUC/OTa, eé nofyyeHue, PU3MYecKme n XUMUYECKUe
cBovictBa (0OliMe Kak MpeAcTaBUTENA Knacca KUCAOT W Cneuupuyeckue).
Mcnonb3oBaHWe HWUTPATOB W COMEl aMMOHWA B KayeCTBE MUHepasibHbIX
yf00bpeHnii. XUMNYECKOe 3arpasHeHNe OKpYXKaroLled cpefbl COeUHEHNUAMU a30Ta
(KMCMOTHbIE  [0XAW, 3arpsA3HeHWe BO34yxa, MNOYBbI W BOAOEMOB). Pocdop,
aNNoTPONHble Moaudukaumm ¢ochopa, (U3MYecKne M XUMUYECKME CBOWCTBA.
Okeng docgopa (¥Y) n hocgopHas KcnoTa, hUsnmyeckne U XMMMYeckne CBOMCTBA,
nonyyenHue. Vicnonb3oBaHue (hocaToB B Ka4eCTBE MUHEPASIbHBIX YA06PEHNIA.

Ob6Lan xapaktepucTnka anemeHToB !'YA-rpynnbl. OCO6EHHOCTM CTPOEHUA
aTOMOB,  XapaKTepHble  CTerMeHW  OKUCNeHWa.  YTnepog,  al0TPOMHbIE
MOAMMMKALNKN, pacrnpoCcTpaHeHMe B TMPUPOAe, (U3NYECKME U XUMUYECKUue
cBoicTea. Aacopbumsa. KpyrosopoT yrnepoga B npupoge. OKcuabl yrinepoga, ux
(m3nmyeckne © XMMUYECKMe CBOWCTBA, [JENCTBME Ha >KMBble OpraHu3Mmbl,
MnonyyeHNe N MpPUMEHEeHMe. IKOMOrmyeckme npobnembl, CBf3aHHbIE C OKCUAOM
yrnepoga (IV), runotesa rno6anbHOro MOTeNJIEHNs Kaumarta, MapHUKOBBIN
adeKT. YronbHaa KUcnota n eé conun, nx MU3nNYeckme N XMMmyeckue CBOWCTBA,
nonyyeHne u npumeHeHve. KauecTBeHHas peakuuss Ha KapbOHAT-UOHbI.
cnonb3oBaHve KapboHaTOB B ObITY, MefuLMHE, NMPOMbILUJEHHOCTU U CefIb,CKOM
XO034MCTBe.

[MepBOHAYa/IbHblE MOHATUA 06 OpraHNYeCcKmMX BeLLLecTBax Kak 0 COeMHEHUAX
yrnepoga (MeTaH, 3TaH, 3TU/eH, aueTUIeH, 3TaHoN, MIMLEPUH, YKCYCHaa KMUC0Ta).
MpupoaHble WUCTOUYHWKKU  YrNeBOAOPOAOB (Yronb, MNPUPOLHbIA ra3, HedTb),
MPOAYKTbl UX MepepaboTkM (6eH3MH), UX pofib B ObITY U MPOMBILIEHHOCTW.
[MoHATME 0 GMONOTMYECKM BaXHbIX BELLECTBAX: XMpax, 6efkax, yrnesofgax - n ux
poNv B KWU3HM YefnoBeka. MarepuasbHOe eAWHCTBO  OPraHUYecKMXx U
HEOpPraHNYeCKNX CoeANHEHNI.

KpeMHUin, ero (m3nyeckme ©n XUMUYECKWMe CBOWCTBA, MOJyYeEHUE U
npumeHeHne. CoeguHeHUs KpemHus B npupoge. OO6une npenctaBneHus 06
okcuge kpemHusa (IV) n KpeMHueBOW Kucnote. CUMKaTbl, UX WUCNONb30BaHUE B
ObITY, B NMPOMbILLINEHHOCTN. BaXKHeillne CTpouTe/bHble MaTepuasbl: Kepamuka,



CTEK/NO, LEeMeHT, 6eTOH, >kene306eToH. Mpobnembl 6€30MacHOr0 UCMO/b30BaHNA
CTPOMTENIbHbIX MaTepranoB B NOBCEAHEBHOW XXM3HM.

XUMUYECKUIA SKCMEPUMEHT :

n3yyeHne 06pas3LOB HEOPraHMYeCKUX BELLECTB, CBOMCTB COMSIHOM KUCNOTHI,
MpoBefeHNe KayeCTBEHHbIX peakunii Ha X/I0pUA-MOHbI 1 HAbM4eHNe NPU3HaKoB
MX MpPOTeKaHWs, OMbITbl, OTpaXatowme (U3NYECKME N XUMWUYECKMe CBOICTBA
rafloreHoB M WX COeAuHeHU (BO3MOXXHO WCMOMb30BaHWe BUAeOMaTepuanos),
O3HaKoMm/ieHne ¢ obpasuamu xnopugos (rasioreHnoB), 03HAKOMJ/IEHME C
obpasuamy  cepbl M eé  cOoefuHEeHWAMM  (BO3MOXHO  MCMOJ/Ib30BaHWe
BUAeoOMaTepunanos), HabnogeHe npowecca 00yrnMBaHUA caxapa Mo feicTBuem
KOHLEHTPUPOBAHHOW  CEPHOW  KWCNOTbl, W3y4YeHWE XMMUYECKUX  CBOWCTB
pa3baB/ieHHON CEPHOW KMCNOTbI, NPOBEAEHME KaYeCTBEHHOM peakummn Ha cynbdar-
MOH W HabnofeHWe npu3Haka eé MnpoTekaHWs, O03HAKOM/IEHWE C (PU3NYECKUMU
CBOMCTBaMM a3oTa, ¢ocopa M MX COEAUHEHUIA (BO3MOXHO MCMO/b30BaHME
BUAeomaTepuasnoB), obpasuaMm a3oTHbIX U (OCHOPHBIX YA06PeHUI, NOoNyyeHue,
cobvpaHue, pacrno3HaBaHWe W W3y4yeHMe CBOWCTB ammuaka, npoBefeHue
KayeCTBEHHbIX peakuuii Ha MOH aMMOHMS K (hocdaT-UoH MU MU3yYeHUe NPU3HAKOB
UX NPOTEKaHWS, B3aMMOLENCTBNE KOHLEHTPUPOBAHHOM a30THOM KUCNOTbI C MeAbto
(BO3MOXKHO MCNONb30BaHME BMAEOMaTepunasnos), N3yyeHue Mozenen
KPUCTA/IIMYECKUX PeLETOK anmvasa, rpapuTa, (QynnepeHa, O3HAKOMJEHWE C
npoLeccoM afcopbumy pacTBOPEHHbLIX BELLECTB aKTUBMPOBAaHHbLIM YINEM W
YCTPOCTBOM MPOTMBOrasa, nofyyeHue, cobupaHue, pacnosHaBaHue U U3yyeHue
CBOWCTB YI/IEKACNOIrO rasa, NpoBefeHne KauyeCTBEHHbIX peakuuii Ha KapboHaTt u
CUINKaT-UOHbl W U3Y4YeHUe TMPU3HAKOB WX MPOTEKaHUS, O03HaKOM/eHWe C
MNPOAYKUMEA CUAMKATHOW MPOMbIWAEHHOCTH, PELUEHME 3KCMNepUMEeHTaNbHbIX
3afay no TeMe «BaxHenLme HeMeTan bl N X COEAUHEHNS».

MeTannbl U X COeAUHEHUS

O6Lian XapaKTepucTnKa XMMMUYECKNX 3/1EMEHTOB - METa/I/IOB Ha OCHOBaHWUM
X MonoxeHus B [lepuogmyeckoii cuUCTeMe XMMUYECKMX 3nemeHToB [. W.
MeHfeneesa n cTpoeHnsi atomoB. CTpoeHve meTannoB. MeTannnyeckas CBA3b U
MeTa/Inyeckas  KpUCTa/IMdeckas  peléTka.  ONIEKTPOXUMUYECKUA  paj
HanpsKeHWn MeTanoB. PuU3MYeCKue U XMMUYECKNe CBOCTBa MeTanioB. ObLyme
CNoCco6bl MonyYyeHWs MeTannoB. [lOHATME O KOPPO3WM MeTalsioB, OCHOBHbIE
CNOCO6bI 3alWMTbl MX OT KOppo3uu. Cnnasbl (CTanib, 4YYryH, AOPastOMUHUIR,
OpOH3a) 1 UX NPUMEHEHME B ObITY 1 NPOMBILLIEHHOCTN.

LLlenoyHble MeTaibl: NONOXKeHUe B [eproanyveckoin cucteMe XMMUYECKUX
anemeHToB . W. MeHpgeneeBa, CTpoeHME WX aTOMOB, HaxOXAeHue B NPUPOE.
dun3nyeckme 1 XMMMUYeCKne CBOICTBa (Ha nNpumepe HaTpust U kanus). OKcuabl U



rMAPOKCMAblI HaTpMs W Kaimd. [puMeHeHWe LWeNoYHbIX MeTayioB U UX
COE[IMHEHWNA.

LLlenoyHo3emesNibHble  MeTafilbl  MarHWiM W KajbUMIA:  MOJIOKEHME B
Mepnognyeckor cucteMe XMmmyeckux anemeHtos [. W. MeHpgeneeBa, CTpoeHue
MX aTOMOB, HaxoXzeHve B npupoge. PuU3nyeckne N XMMNYECKME CBOMCTBA MarHus
MW Kanbums. BaxHellne coegnHeHUs Kanbumus (OKCUA, TUAPOKCUL, COMW).
YKECTKOCTb BOfbI U CMOCOObI €8 YCTpaHeHUS.

ANOMUHWIA: NONOXeHWe B MepnoanYecKoin CUCTEME XUMUYECKNX 3/1EMEHTOB
O. . MeHpeneeBa, CTpoeHMe artoma, HaxoXaeHue B npupoge. dPusnyeckue U
XUMUYECKNEe CBOMCTBA a/llOMUHMA. AMDOTEPHbIE CBOWCTBA OKCMAa M rnapokcuia
IIOMUHMS.

XKeneso: nonoxkeHue B INepuoanYecKoin cucTeMe XMMNUYECKUX 31eMeHToB [,
. MeHpgeneesa, CTPOeHWe aToMa, HaxoXaeHwe B npupoge. Pusnyeckne w
XUMUYeCKne CBOMCTBA Xenesa. OKeubl, ruapokenibl u conu xxenesa (1) n xkenesa
(1), nx coctaB, CBOMCTBA U NONYYeEHNE.

XVMNYECKNIA 3KCMEPUMEHT :

O3HaKkoMm/ieHVe C o6pasyamum MeTalI0B WM CMiaBoB, WX (PU3NYECKUMMU
CBOWCTBaMW,  W3y4YeHMe  pe3ynbTaTOB  KOPPO3MM  MeTannoB  (BO3MOXHO
UCMosib30BaHME BUeOMaTepuanoB), OCOOEHHOCTENW B3aUMOLENCTBUA OKcuAa
KafbLUMg W HatpMa ¢ BOLOW (BO3MOXXHO WCMO/b30BaHWE BUAeOMaTepuanos),
nccnefoBaHMe CBOMCTB XKECTKOW BOAbl, NMpoLecca ropeHns xenesa B KUCNOPOZE
(BO3MOXXHO  MCMOSIb30BaHWe  BUAeoMaTepuanoB), MNPW3HAKOB  MPOTEKaHUS
Ka4yeCTBEHHbIX pPeakuMil Ha WOHbI: MarHus, KaibUus, aIloOMUHUSA, UMHKa, XXenesa
(1) v xenesza (I11), meam (I1), HabnogeHWe 1 onMcaHMe NPOLLECCOB OKpaLLMBaHNA
NJaMeHW WOHaMKN HATpWA, Kanus U Kaibuua  (BO3MOXXHO  MCMO/b30BaHUE
BUAeOMaTepunanos), UccnefoBaHne aMMOTEPHbIX CBOMCTB rMAPOKCMAA altOMUHUSA
N TMAPOKCUAa UMHKa, pelleHme aKcnepuMeHTabHbIX 3a4a4 no TeMe «BaxHenwmne
MeTa/i/ibl U UX COEAUHEHUSA».

Xnmung n okpyxarowasa cpega

BewectBa 1 MaTepuanbl B MOBCELHEBHON >XWM3HW 4enoBeka. beszonacHoe
MCMO/Ib30BaHME BELLECTB U XUMUYECKUX peakuuii B ObITy. epBas nomMolb npu
XMUMUYECKMX 0XKOrax 1 0TpaB/IEHUSX.

XUMNYeCcKoe 3arpsA3HeHve OKpyXarouleid cpefbl (NpefenbHas fonycTumas
KOHUeHTpauma Bellects, ganee - MAK). Posib XMW B peLLeHNN 3KOOTNYECKNX
npo6nem.

XVMUNYECKWNIA SKCNEPUMEHT

n3yyeHme 06pas3LoB mMaTepuasioB (CTEKNO, CMnjiaBbl MeTaN/10B, MOMMEPHbIe
marepuabl).

Me>KnpeLMeTHble CBA3N



Peanmsaumsa MeXnpeameTHbIX CBSI3el MpU U3YYEHUU Xummm B 9 Knacce
OCYLLeCTBNAGTCA 4Yepe3 UCMO/Mb30BaHWE KakK O06WMX eCcTeCcTBeHHO-HayUHbIX
MOHATUI, TaK U MNOHATUI, ABNAIOLWMNXCA CUCTEMHbIMK ANS OTAENbHbIX NPEAMETOB
eCTeCTBEHHO--Hay4HOr 0 LMKNa.

O6ume ecTeCTBEHHO-Hay4YHble MOHATUA: HayudHbIA (DaKT, rMnoTesa, 3aKOoH,
Teopus, aHanM3, CUHTE3, Krnaccugukauusi, nepumoanMyHoOCTb, HabnoaeHue,
3KCMEPUMEHT, MOAEeNNPOBaHNE, W3MEPEeHUe, MOAeNb, SABNEHUE, MNapPHMUKOBbINA
3(h(PeKT, TEXHO/OrUA, MaTepmansbl.

du3nka: wmatepusi, aTtoMm, 3MEKTPOH, MPOTOH, HENTPOH, WOH, HYKIuA,
M30TOMbI, PaAMOaKTUBHOCTb, MOJMIEKYNa, 3MEKTPUYECKMIA 3apsfd, MNPOBOAHUKM,
MONYNPOBOAHUKM,  OU3NIEKTPUKKM,  (DOTO3NEMEHT, BELLECTBO, TeNo, OOBLEM,
arperaTtHoe COCTOsIHME BeLLeCTBa, ras, pacTBop, PacCTBOPUMOCTb, KpUCTanimyeckas
pewéTka, cnnaebl, (IM3NYECKME BEIMUMUHBLI, €AUHULI U3MEPEHMUS, KOCMUYECKOE
NPOCTPAHCTBO, NNaHeThbl, 3B834bl, CosHLE.

Buonorus: (oTocKMHTE3, AblxaHWe, Guocdepa, 3KOCUCTEMA, MUHepasbHble
YO06PEHNS, MUKPO3/IEMEHTbI, MaKpO3/1eMeHTbl, MUTaTe/IbHbIE BELLECTBA.

leorpacmsa:  atmocepa, rugpocdepa, MUHepasbl, TOpPHble  MOPOAbI,
nonesHble UCKOMaeMble, TOMIMBO, BOAHbIE PECYPChI.



NMAAHVWPYEMBIE PE3YJIbTATbl OCBOEHWA TIPOTPAMMBI T10
XUMNN HA YPOBHE OCHOBHOI'O OBLLEINO OBPA3OBAHUA

NNYHOCTHBbIE PE3Y/IBTATDI

JINYHOCTHbIE  pe3y/bTaTbl OCBOEHWS MPOrpaMmbl  OCHOBHOrO  0O6LLEro
06pa3oBaHMA [OCTUralOTCA B XOAe OOYyYeHWs XUMUWM B eAUHCTBE Y4YebHON U
BOCMMTATENbHOW [esATeNbHOCTU B COOTBETCTBMU C TPAANLMOHHBIMU POCCUMIACKUMU
COLMOKYNbTYPHBIMA N YXOBHO-HPABCTBEHHbLIMU LIEHHOCTAMU, MPUHATLIMU B
o6llecTBe MpaBWIaMW U HOpPMaMW MOBeEHNS W CMOCOGCTBYHOT MpoLeccam
CaMOro3HaHWs, CaMOPa3BUTUS U COLMANM3aLMM 06yYatoLLMXCS.

JINYHOCTHbIe ~ pe3ynbTaTbl  OTPaXawT  FOTOBHOCTb  O6yuaroLimxcs
PYKOBO/JCTBOBATbLCS  CUCTEMOI  MO3UTUBHBLIX LIEHHOCTHbIX  OpWeHTauuidi 1
pacLupeHmne OnbiTa AeSTeNbHOCTI Ha eé OCHOBe, B TOM YMC/le B YacTu:

1) NaTPUOTUYECKOFO BOCNMUTAHUS:

LIEHHOCTHOIO OTHOLLIEHMS! K OTeYeCTBEHHOMY Ky/NbTYPHOMY, NCTOPUYECKOMY
M Hay4yHOMY Hacneauto, NOHUMAHWS 3HAYEHUS XUMWUYECKON HayKuM B XKU3HU
COBPEMEHHOr0 06LLEeCcTBa, CMOCOGHOCTU BNafleTb [JOCTOBEPHOW MH(opMaLmeid o
nepefioBbIX AOCTMXKEHUSIX U OTKPbITUSX MUPOBOA 1 OTEYECTBEHHOW XUMMUW,
3aMHTEePEeCOBAHHOCTM B HayUYHbIX 3HaHMSIX 00 YCTPOCTBE MMpa 1 06LLECTBa;

2) rpaXkaaHCKOro BOCNUTaHUS:

NPeACTaBNEHMS O COLMaNbHbIX HOpPMax W MpaBunax MEXIUYHOCTHBIX
OTHOLLUEHWUIA B KONNEKTUBE, KOMMYHMKATUBHOW KOMMETEHTHOCTM B 06LLECTBEHHO
None3Hoi,  y4yebGHO-UCCNeAOBaTENbCKOM,  TBOPYECKOW U Apyrux  Bupgax
NesTeNbHOCTW, TOTOBHOCTM K pPa3HOO6pa3HO/ COBMECTHON [esTeNbHOCTM Mpw
BbINMO/MHEHUM  YYeBHbIX, MO3HaBaTe/bHbIX 3afa4y, BbIMONHEHUN XUMMUYECKUX
3KCMNEePUMEHTOB, CO3aHNMN YYeOHbIX NMPOEKTOB, CTPEMIEHUS K B3aVMOMOHMaHWIO
M B3aMMOMOMOLLM B MpoOLEecce 3TOW Y4yebHON [esATeNbHOCTM, TOTOBHOCTM
OUeHMBaTb CBOE MOBefAEHWE W MOCTYNKW CBOMX TOBAapULLE C MO3ULMK
HPaBCTBEHHbIX 1 MPABOBbLIX HOPM C YYETOM OCO3HAHMS MOCNEACTBUIA NOCTYMNKOB;

3) LEHHOCTM HAayYHOr 0 MO3HaHUSA:

MWUPOBO33PEHYECKME NPEACTABNEHUS O BELLECTBE WM XMMUYECKONW peakLumu,
COOTBETCTBYHOLLME COBPEMEHHOMY YPOBHIO Pa3BUTMS HayKuW W COCTaBAsiHOLLMe
OCHOBY ANS1 MOHUMaHWS CYLIHOCTU Hay4YHO KapTUHbI Mupa, NPeAcTaBneHMs 00
OCHOBHbIX 3aKOHOMEPHOCTSX Pa3BUTUS MPUPOAbI, B3aMMOCBS3SX YefioBeka C
NPUPOAHOIA Cpefoii, O PO XUMMMN B NO3HAHWM 3TUX 3aKOHOMEPHOCTEI;

Nno3HaBaTe/lbHble MOTMBbI, HanpaBfieHHbIE Ha MOMYyYeHWe HOBbIX 3HAHWIA Mo
XUMUK, HeobXoauMble N8 06bACHEHWUS HabMAaeMblX MPOLLECCOB W SBMEHWIA,
No3HaBaTe/lbHOW, WMH(OPMALMOHHOW ¥ UMTATENbCKON KyNbTypbl, B TOM uuche
HaBbIKOB CaMOCTOSTeNbHOM PaboTbl C  Y4YebHbIMWM TEKCTaMM, CrpaBOYHON



NNTepaTypor, [AOCTYMHbIMA TEXHUYECKUMWU CPeACTBaMM  MHGOPMALMOHHbIX
TEXHONOTNIA;

MHTEPEC K OOYyYEeHWD W MNO3HAHWUK, NHO03HATENIbHOCTb, FOTOBHOCTbH U
CNOCOOGHOCTL K  caMoobpa3oBaHMIO, MPOEKTHOW U mUccneaoBaTe/IbCKow
AEeSATENbHOCTU, K OCO3HaHHOMY BbIGOPY HarnpaBneHHOCTU W YPOBHSI 00yYeHUs B
AaNbHeNLeM;

4) hopMUpPOBaHUS KYNbTYpPbl 340P0BbA:

OCO3HaHME LEHHOCTU >KWM3HW, OTBETCTBEHHOIO OTHOLWUEHUSI K CBOEMY
3[10pPOBbO, YCTAHOBKM Ha 3[40pPOBbIA 06pa3 >XWM3HW, OCO3HaHWE MNOCNeACTBMIA U
HENpuATME BPEAHbIX NPUBbLIYEK (YNOTPeONEHNS anKorons, HapKOTMKOB, KypeHus),
HeobxoAMMOCTU  cobnodeHNss npaBun  6e30MacHOCTM  Mpu  obpaweHun ¢
XUMUYECKMMM BELLLECTBAMU B ObITY U peasnibHOM XU3HU;

5) TpyA0BOro BOCMUTaHUS:

MHTEPEC K NPaKTUYeCKOMY M3y4eHU0 Npodeccnini 1 Tpyda pa3NnyHoro poja,
yBaXXEHMe K Tpydy W pesynbTataM TPYAOBOW [AeATENbHOCTWU, B TOM YMC/e Ha
OCHOBE MNPUMEHEHUsI MNPeAMETHbIX 3HAHWN MO XWMWUKW, OCO3HaHHbIN BbIGOP
UHAMBWAYaNbHOW TPaeKTopMM NPOAO0/IKEHUS 06pa3oBaHMA C YYETOM IMHHOCTHbIX
MWHTEPECOB M CMOCOBHOCTU K XMMMK, 0OLECTBEHHbIX MHTEPECOB U NOTPEOHOCTENR,
ycnewHonm npotheccnoHanbHOM AesTENbHOCTM U Pa3BUTUSA HEOOXOANMbIX YMEHUNA,
rOTOBHOCTb aflanTMpoBaTbCA B NPOECCUOHANBHOW CPeae;

6) 9KONIOrMYECcKOro BOCNMTaHUSA:

9KO/IOTMYECKN LienecoobpasHoe OTHOLLIEHME K MNPUPOAE KaK WUCTOYHUKY
XXU3HW Ha 3emne, OCHOBE eé CyLLLeCTBOBaHUSA, MOHUMaHME LIEHHOCTW 340POBOr0 U
6e3onacHOro ob6pasa »W3HW, OTBETCTBEHHOE OTHOLUEHME K COOGCTBEHHOMY
(PM3NYECKOMY M MCUXMYECKOMY 3[10POBbIO, OCO3HaHME LIEHHOCTM CcobnoaeHNs
npaBun 6e30MacHOro NoBefeHMs Npy paboTe C BELECTBAMU, a TaKXKe B CUTyauusX,
YIPOXatoLLNX 300POBbI0 U XXN3HW NOAEN;

CNOCOOGHOCTM MPUMEHSTb 3HAHWA, MONYYaeMble NPU U3YHEHUU XUMWUW, ONS
pelleHuns 3afa4, CBA3aHHbIX C OKpY>XKatoLleln NPUPOAHOI cpeaol, AN NOBbIWEHUS
YPOBHSI  3KONOTMYECKOW  KynbTypbl, 0CO3HaHMS rnobasbHOro  XapakTepa
3KONOrnYyeckMx npobnem n MNyTen MX PelleHns NocpeacTBOM MeTO[0B XUMUM,
3KOMOrMYeCKOro MbILUIEHMS, YMEHNS PYKOBOACTBOBATLCA UM B MO3HaBaTe/IbHOM,
KOMMYHWUKATUBHOWN U COLMANIbHON NPaKTUKE.

METAMNPEOMETHGBIE PE3Y/NNIbTATDI

B coctaBe MeTanpeAMeTHbIX pPe3yNbTaTOB BbIAENAKOT 3HaYMMble A1
(hOpMMPOBaAHNS  MMUPOBO33PEHMSA  O6LLEHAayUYHble MOHATUA  (3aKOH, Teopus,
NPUHUMN, T1MNoTes3a, (akT, CUCTema, NPOLECC, SKCNEPUMEHT U APYroe.), KOTopble
NCMONb3YHTCA B €CTECTBEHHO-HAyUHbIX YYEOHbIX npeameTax M MO3BONSKOT Ha
OCHOBE 3HaHWA M3 3TUX NpeamMeToB (HOPMUPOBaTb NpPeACTaB/IEHME O LENOCTHOW



Hay4HOWN KapTUHe Mupa, U YHMBEPCa/ibHble Y4ebHble AelicTBUA (NO3HaBaTEe/bHbIE,
KOMMYHUKaTUBHblE, PErynsiTUBHbIE), KOTOpble ob6ecneynBaloT (HOPMUPOBAHUE
FOTOBHOCTM K CamMOCTOSTENbHOMY M/IaHUPOBAHUIO M OCYLLECTBNEHUD YYeOHOMN
AeATeNbHOCTW.

Mo3HaBaTeNbHble YHUBEPCA/IbHbIE YUYEOHbIE AEACTBMUA

Ba3oBble NOrMveckne AencTemA:

YMEHUS UCMOMb30BaTb MNPUEMBI NIOFMYECKOr0 MbILIIEHNS MPU  OCBOEHUN
3HaHWI: pacKpbIBaTb CMbIC/T XMMUYECKUX MOHATUM (BbIAENATb WUX XapaKTepHble
MPU3HaKKN, YyCTaHaBNMBATb B3aMMOCBSI3b C APYTMMU MOHSATUSIMM), UCMNONb30BaTb
MOHATMA AN 00BbACHEHUSA OTAENbHbIX (PAKTOB W SBMEHUI, BblOUPaTb OCHOBAHNA U
KPUTEPUIN AN KNacCU(MKaALUN XUMUYECKUX BELLECTB M XUMWUYECKUX peakuuii,
yCTaHaBNMBaTb MPUUYUHHO-C/IEACTBEHHbIE CBA3M MeXAy O6beKTaMu W3Y4veHus,
CTPOUTb NOrnYecKme paccyxaeHus (MHOYKTUBHbIE, AeAYKTUBHbIE, NO aHanorunm),
AenaTb BbIBOAbI M 3aKNHYEHWS;

YMEeHMe MPUMEHATb B NPOLECCe MO3HaHMA MNOHATUA (MpeAaMeTHble 1
mMeTanpeaMeTHbIE), CUMBONIMYECKME (3HAKOBbIE) MOAENN, UCMO/Nb3yEMble B XMW,
Npeo6pa3oBbIBaThb LUMPOKO MPUMEHSEMbIE B XUMUN MOfAENbHbIE NPeACTaBNeHNs -
XUMWUYECKMI 3HaK (CMMBON 3MEMEHTA), XMMWUYECKas (opMmyna U YpaBHEHUE
XUMUYECKOWN peakuumn - npu pelleHnn yyebHo-no3HaBaTe/bHbIX 3ada4y, ¢ Y4ETOM
3TUX MOJAENbHbIX MPEeACTaB/EHNI BbISBNATL U XapaKTePU30BaTb CYLLECTBEHHbIE
MPU3HaKN N3y4aeMblX 0ObEKTOB - XMMUYECKUX BELLECTB N XUMMUUYECKUX peakL i,
BbIABNATb  00WME  3aKOHOMEPHOCTW, MPUYUHHO-CNEACTBEHHbIE  CBA3M WU
MPOTUBOPEUUS B U3YHaEMbIX MpoLieccax n ABNEHUSAX.

Ba3oBble uccnegoBaTenbCkue AenNcTBUS:

YMEHMe WCronb30BaTb MOCTaB/EHHbIE BOMPOCbI B Ka4yecTBe WHCTPYMEHTa
MO3HaHUA, a TakKKe B KayecTBe OCHOBbl AN (POPMUPOBAHWUA TUMNOTE3bI MO
MPOBEPKE NPaBUbHOCTY BbICKa3bIBaEMbIX CYXAEHUI;

npruobpeTeHne onbiTa MO MNJaHUPOBAHMIO, OpraHM3aUunm u MNpPoBeAeHUI0
YYEHNYECKMX IKCMEPUMEHTOB, YMeHMe Habnwgatb 3a X0A40M npoLecca,
CamMOCTOSATE/IbHO MPOrHO3MpPOBaTh ero pesynbrar, hOpMynMpoBaTb 0606LLEHNS U
BbIBO/bI MO pe3ynbTaTam NPOBEAEHHOrO OMbITa, UCCNef0BaHUS, COCTaBNATb OTUET
0 NpofenaHHoN paboTe.

PaboTa ¢ MH(hopmaunen:

YMeHue BblOMpaTb, aHanM3MpoBaTb W MHTEPrpPeTUpPoBaTb MHGHOPMaLMIO
pa3NINYHbIX BUAOB U POPM NPeACTaBNEHUS, MONyYaeMyt M3 pasHbIX UCTOYHUKOB
(HayyHO-nonynapHas nuTepatypa XMMUYECKOrO COAepXKaHusi, CrpaBOYHble
nocobus, pecypcbl WHTepHeTa), KPUTUYECKM OLEHMBATb MPOTUBOPEUNBYIO U
HeJOCTOBEPHYHO MH(OPMaLNIO;



YMeHVe MPUMEHATb pasnyHble METOAbl M 3anpocbl MPU MOUCKE U OTHope
MH(OpMALMM N COOTBETCTBYIOLWMX [aHHbIX, HEOOXOAMMbIX AN BbINOSHEHUS
y4ebHbIX U NO3HaBaTe/bHbIX 334a4 ONpefenéHHOro Tuna, NpuobpeTeHne onbiTa B
06M1aCcTM  UCMOMb30BaHUA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOMOIUMN,
OBNafieHne KynbTypoil aKTUBHOTO UCMOMb30BAHUA Pa3/INUHbIX MOUCKOBBIX CUCTEM,
CaMOCTOATE/IbHO BblOMPaTb ONTUMASIbHYO POPMY NpefcTaB/ieHUa MHopMaLumn v
WINKOCTPUPOBATL  PellaeMble 33yl Hec/IoXHbIMU  CXeMamu, Auvarpammamu,
Apyrumun hopmamu rpagmkm 1 nx KOMGMHaUnamu;

YMEHWe WCNonb3oBaTb W  aHaIu3upoBaTb B Mpouecce Yy4yeOHOA K
McCnefoBaTe/IbCKOM AeATeNbHOCTM MH(OPMALUIO O B/IMSHUU MPOMbILLIEHHOCTH,
CeNbCKOro XO03AMCTBA M TpaHCMopTa Ha COCTOSHWE OKpY»Karouleld NPUPOLHOIA
cpeabl.

KOMMYHUKaTUBHbIE YHUBEPCa/bHbIE YYebHble 4eNCTBUA:

yMeHVa 3afaeaTb BOMpocbl (B Xoge pAuanora u (unm) AWCKyccum) ro
cyulectBy  06Cy)Xaaemoin — Tembl,  (hOPMY/IMPOBaTb  CBOM  MPEAJIOXKeHUS
OTHOCUTE/IbHO BbIMO/IHEHUSA MPeAN0XeHHOW 3ajauun;

YMeHUS  NpeAcTaBfATb  MOJSyYeHHble  pe3ynbTaTbl  MO3HaBaTE/IbHOM
[EeATeIbHOCTU B YCTHbIX W MUCbMEHHbIX TeKCTax; fenatb MNpe3eHTauuto
Pe3yNbTaTOB BbIMO/HEHUA XMMUYECKOro 3KCnepumeHTa (nabopaTtopHOro onbITa,
nabopatopHOi paboTbl MO UCCe0BaHNIO CBONCTB BELLECTB, YH4EOHOr0 NPOeKTa);

YMeHUA Y4yebHOro COTpyAHU4YecTBa CO CBEPCTHUMKaMW B COBMECTHOM
Mo3HaBaTe/IbHOM W WCCef0BaTeNbCKON  AeATeNIbHOCTU  MPU  PeLueHnn
BO3HMKAKOLWMX Mpo6/ieM Ha OCHOBe Y4YéTa O6LMX WHTEPECOB W COriacoBaHus
no3vumin (06¢yXXaeHns, 06MeH MHEHUAMU, «MO3rOBblE LUTYPMbI», KOOPAUHALNA
COBMECTHbIX [EeNCTBWA, OnNpefeneHne KpWUTEPUEeB MO  OLEHKE KayecTsa
BbIMO/IHEHHOM PaboTbl U Apyrue).

PerynatvBHble YHUBEpCaibHble yYebHble feACTBUSA:

YMeHNe CaMOCTOATENbHO OnpefenaTb Lenn [LeATeNbHOCTW, MaHUpoBaTh,
OCYLLeCTBNIATb, KOHTPO/AMPOBaTh U NPY HEOOXOAMMOCTM KOPPEKTUMPOBaTb CBOK
[eATeNbHOCTb, BblOMpaTb Hanbonee ahMPeKTUBHbIE CMOCOObLI PeLleHUs YUYeOHbIX U
Mo3HaBaTe/lbHbIX 334a4y, CaMOCTOATE/IbHO COCTaBNATb WM KOPPEKTUPOBATb
MPeaOXKEHHbIA  aNrOpUTM  LEACTBMIA NPU  BLIMOMHEHWUM 33faHUA C  YYETOM
MOMYYEHUS HOBbIX 3HAaHMK 06 M3yyaeMbiX O0ObEKTaX - BelecTBax M peakuusax,
OLleHMBATb COOTBETCTBME MOJIYYEHHOrO pe3ynbTaTa 3asaBfIeHHOW Lenu, ymeHue
MCMOJb30BaThb U aHaIM3NPOBaTbh KOHTEKCTbI, Mpessiaraemble B YCN0BUU 3afaHUN.

MPEAMETHbBIE PE3YJIbTATbI

B coctaBe npegmMeTHbIX pPe3ynbTaToB MO0 OCBOEHUIO  06A3aTeNbHOro
CofepXaHus, YCTaHOB/IEHHOrO [aHHOW (hefepasbHON pabodeid MpPorpammon,
BblENIAKOT: OCBOEHHble 00Y4YalOLMMNCA HAyUHble 3HaHUA, YMEHUA U Cnocoobbl



AEeNCTBUI,  crneunduyeckne ansa  npeameTHorW obnactm  «XuMus»,  BUbl
[eATeNbHOCTM MO MNOJIYYEHMKO  HOBOTO  3HAHUA, ero UWHTepnpetauumu,
npeobpa3oBaHno U NMPUMEHEHUIO B Pa3/IMYHbIX YYEOHbIX 1 HOBbIX CUTYaUUsX.

K KoHLy 00yyeHus B 8 knacce npeameTHble pe3ynbTaTbl HA 6a30BOM YPOBHE

[O/MKHBI OTpaXKaTb CHOPMUPOBAHHOCTL Y 00YYatoLWMXCA YMEHWIA:

* packpbiBaTb CMbIC/T OCHOBHbIX XWMWYECKUX TMOHATUIA: aToM, MOJeKyna,
XUMWUYECKUIA 3N1eMEHT, MPOCTOE BeLeCcTBO, C/IOXHOE BeLecTBO, CMeCb
(ogHOpOLHAA M HEOLHOPOAHAsA), BaIeHTHOCTb, OTHOCUTE/IbHAA aTOMHas U
MOJNIeKyNnApHaa macca, KOMM4YeCcTBO BELLECTBa, MO/b, MONApHas Mmacca,
MaccoBas [0/151 XMMMUYECKOro 3/1leMeHTa B COeIMHEHWUW, MONSIPHbIA 06bEM,
oKcwua, KWcnota, OCHOBaHWe, COfib, 3/1eKTPOOTPMLATE/IbHOCTb, CTEMNeHb
OKUC/IEHUA, XMUMMUYecKas peakuus, KnacCUMKauma peakumin: peakuuu
COefIHEHNA, peakUUn pasnoXKeHWus, peakuun 3aMeLleHus, peakuuu
06MeHa, 3K30- 1 3HAO0TEPMUYECKME peaKuuKn, TensoBON sPgeKT peakuymu,
AP0 aToMa, 3MEeKTPOHHbIA CNOM aTtoma, aTOMHas opbuTanb, paguyc
aToma, XMMuYecKasa CBA3b, MOMAPHasA MU HEMnonspHas KOoBasieHTHas CBA3b,
MOHHaA CBA3b, WMOH, KaTWMOH, aHWOH, pacTBOp, MaccoBasd [0/1A BeLleCcTBa
(NpoueHTHaa KOHLUEHTpaLms) B pacTBOpe;

* WNNKOCTPUPOBaTb B3aMMOCBSI3b OCHOBHbIX XWMMWYECKUX TMOHATUIA 1
MPUMEHATb 3TU NOHATUS NPWU ONUCAHMM BELECTB U UX NPEBPALLEHNIA;

* 1CNOMIb30BaTb XWUMWYECKYHD CUMBOSIMKY [/ COCTaBfieHUA (DOPMYS
BELLLECTB N YPaBHEHNI XUMUYECKNX peakLnii;

* OnpefensTb BaJIEeHTHOCTb aTOMOB 3/1EMEHTOB B OMHAPHbLIX COEAUHEHUAX,
CTermeHb  OKMC/MIEHWS  3/1eMEHTOB B OMHApHbIX  COeAUHEHUSX,
MPUHALNEXHOCTb BeLeCTB K OnpeAenéHHOMY Knaccy COeAuHeHWi no
(hopMmynam, BUL XUMWUYECKOW CBA3M (KOBa/leHTHass W WOHHasA) B
HeopraHM4yecKnx coevHeHUaAX;

* packpbiBaTb cMmbicn [lepuognyeckoro 3akoHa M. W. MeHpeneesa:
[AEMOHCTPMPOBaTb MOHUMaHWe MepuoLMYecKO 3aBUCUMOCTM CBOMCTB
XUMUYECKMX 3/IEMEHTOB OT UX MNONIOXeHUsi B lMepnoanYecKorm cucteme,
3aKOHOB COXpaHeHMs MaccCbl BeLLecTB, MOCTOAHCTBA COCTaBa, aTOMHO-
MONEKYNAPHOr0 yyYeHus, 3aKkoHa ABorajpo;

e ONuUCbIBaTb W XapaKTepu3oBaTb TabnMuHyt Qopmy [leprnoanyecKon
CUCTEMbl  XMMWYECKUX 3/IEMEHTOB: pas3finyatb MOHATMA  «r1aBHas
nogrpynna (A-rpynna)» un «noboyHasa nogrpynna (b-rpynna)», manbie u
60/ibLLNE MEepuofbl, COOTHOCMTL O0603HAYeHWs, KOTOpble MMEKTCA B
Tabnuue «[lepunogmyeckas cuctema XxXuMuyeckux anemeHtos M. W.
MeHgeneesa» C YMUCNOBbIMW XapaKTepuCTUKamMn CTPOEHWUS aTOMOB



XUMUYECKMX 3N1eMEHTOB (COCTaB W 3apsaf sapa, 06Lee YnCno 31eKTPOHOB
U pacnpegeneHune nx no 3MeKTPOHHbLIM CNOSM);

e KnaccuuuupoBaTb XMMUYECKUe 3/IEMEHTbI, HEOPraHWYecKMe BeLLecTBa,
XUMUYECKMEe peakumy (N0 4YMCy WM COCTaBy Y4acTBYIOLMX B peakuuun
BELLECTB, MO TEM/I0BOMY 3NDEKTY);

* XapakTepu3osaTb (OMuCbIBaTb) 06LME XMMMUYECKMe CBOMCTBA BeELLECTB
Pa3/IMYHbIX KNaccoB, NOATBEPXKAas onmMcaHue npumepaMy MONEKYNAPHbIX
YPaBHEHWUI COOTBETCTBYIOLLMX XUMNYECKUX PeaKkLMiA;

* MPOrHO3MpoBaTb CBOMCTBA BELLECTB B 3aBUCMMOCTU OT UX KaYeCTBEHHOIO
coCcTaBa, BO3MOXHOCTW MNPOTEKAHUS XMMWUYECKUX MpeBpaLleHnin B
Pa3/IMYHbIX YCOBUSAX;

* BbIYMCNATb OTHOCUTENIbHYID  MOJIEKYNIAPHYD M MOMSPHYIO  Macchbl
BELLECTB, MacCOBYK [O/IK0 XMMUYECKOro 3/7ieMeHTa Mo  qopmysne
COeAMHEHMS, MacCOBYIO [0/1H0 BELLECTBa B pacTBOPE, NPOBOAUTL PacyéThbl
M0 ypaBHEHMIO XMMUYECKOW peakuuu;

* TMPUMEHSITb OCHOBHbIE OMepaunn MbIC/IUTE/IbHON AeATENbHOCTU - aHan3
W CUHTe3, cpaBHeHMe, 00600LleHMe, cuUCTemMaTU3auuio, KnaccuurKauuio,
BbISIBNIEHE TMPUUYNHHO--CNEACTBEHHbIX CBSI3eW - AN U3YYeHUsi CBOWCTB
BELECTB W XMMUYECKUX peakuuil, eCTeCTBEHHO-Hay4Hble MeTOo/bl
MO3HaHWA - HabngeHWe, W3MepeHue, MOAeNUPOBaHUE, 3KCMEPUMEHT
(peanbHbIil U MbICIEHHbIN);

e cnegosaTb  MpaBuMaM  MOMb30BaHWA  XMUMMUYECKOW  nocydonm  wu
nabopaTopHbiM 06OpyAOBaHMEM, a TaKXke npasuiaM obpalleHns ¢
BelecTBaMM B COOTBETCTBUM C  WHCTPYKUMAMW MO BbINOJHEHWIO
NnabopaTtopHbIX XUMUYECKUX OMbITOB MO MOMYYEHUO U COBMpaHUIO
razoobpasHbiX BelecTB (BogopoJa MW KMCNOpoAa), NPUroTOB/IEHMIO
pacTBOPOB C OrnpefenéHHON MaccoBOW [0/1ell pacTBOPEHHOrO BELLECTBa,
NnaHMpoBaTb M MPOBOAUTL  XUMUYECKME  IKCMEPUMEHTbI MO
pacno3HaBaHWMiO PacTBOPOB LLe/IoYer 1 KACNOT C NMOMOLLbIO MHAMKATOPOB
(nakmyc, theHoNgTanenH, METUIOPAHX N ApYrue).

K KOHUY 06yyeHus B 9 knacce npeameTHble pe3ysibTaTbl Ha 6a30BOM YPOBHE

[O/MKHBI OTPaXKaTb CHOPMMPOBAHHOCTb Y 00YYaOLLNXCA YMEHWIA:

* pacKpblBaTb CMbIC/T OCHOBHbIX XWUMMWYECKUX MOHATUA: XUMMUYECKUN
3/IEMEHT, aTOM, MOfeKyna, WOH, KaTWUOH, aHWOH, MNPOCTOe BELLECTBO,
C/IOXXHOE BeLLEeCTBO, Ba/leHTHOCTb, 3/1EKTPOOTPULATENbHOCTb, CTEMNEHb
OKWUCNEeHNs, XMMMYecKas peakuus, XMMUYeckas CBS3b, TEMI0BON 3(hheKT
peakuuMu,  MOfb,  MONSIPHbIA ~ 0O0bEM,  pacTBOp,  3NMEKTPONUTHI,
HEe3NeKTPO/INTLI, 3NEeKTPONUTUYeCKas Auccoumaums, peakuunm WOHHOTO
obmeHa, KaTanuM3aTop, XMMWYECKoe paBHOBECUe, o0bpaTumble U



HeobpaTUMble peakuMu, OKUCINTENIbHO-BOCCTAHOBUTE/bHbIE peakLmu,
OKUCNUTeNb,  BOCCTAHOBWTENb,  OKUCNEHWEe 1 BOCCTaHOB/IEHNE,
annotponusa, amqpOTEPHOCTb, XMMUYECKas CBA3b (KOBa/leHTHas, WMOHHas,
MeTa/I/INYecKas), KPUCTa//INYeCKasa peLléTka, Koppos3us  MeTassios,
CnnaBbl, CKOPOCTb XWMWYECKON peakuuun, npepenbHo Aonycrtumas
KoHueHTpauma MNAK BeLecTsa;

WNNOCTPUPOBATL  B3aMMOCBA3b OCHOBHBIX XUMWYECKUX TMOHATUIA ©
MPUMEHATb 3TU NOHATUA NP ONUCAHWUW BELLECTB U UX NPEBPALLEHWA;
MCMOMb30BaTb XUMMWYECKYHD CUMBOMMUKY [/ COCTaBfieHUA  (opmyn
BELLECTB N YPaBHEHUI XUMNYECKNX peakLUii;

OnpeLensiTb Ba/IeHTHOCTb U CTerneHb OKUC/IEHUSs XMMUYECKUX 3/IEMEHTOB B
COeMHEHUAX pa3/IM4HOro COCTaBa, MNPWUHAANEXHOCTL BELWEeCTB K
onpeaenéHHOMY Kfaccy COeAMHeHWn no ¢opmMynam, BWA XUMUYECKOWA
CBA3N (KOBaJIeHTHas, WOHHadA, MeTa/linyeckasd) B HEOPraHm4yeckmx
COeAMHEHMNSAX, 3apsaf MOHA MO XMMUYECKOW (hopMmyne, XapakTep cpefbl B
BOJHbIX pacTBOpax HeopraHWYeckux COeAMHEHUI, TUM KPUCTa/INUYeCKON
PEeLLETKN KOHKPETHOro BELLECTBa;

packpbiBatb cmbicn [lepuoguyeckoro 3akoHa [. W. MeHpeneesa u
LEMOHCTPMPOBATL €ro MoHMMaHWe: OMnucbiBaTb W XapaKTepus3oBaTb
TabnuyHyto opmy MepruognyecKorr CUCTEMbI XMMUYECKUX 3/1EMEHTOB:
pasnnyaTb MOHATUA «rfaBHasa noarpynna (A-rpynna)» v «noboyHas
nogrpynna (b-rpynna)», manble u 60nblUve nepuofbl, COOTHOCWUTb
0603HayeHNs, KOTopble MWMEKTCA B Mepuoguyeckon Tabnuue, ¢
YACMOBLIMW  XapaKTepucTMKamm  CTPOEHWS  aTOMOB  XUMMUYECKUX
anemeHTOB (COCTaB W 3apaf A4pa, O0OLee YMCN0 3N1EKTPOHOB W
pacnpefeneHme uX MO 3/1eKTPOHHbIM  C/I0SIM), O0OBACHATL  06LMe
3aKOHOMEpPHOCTW B M3MEHEHWUW CBOWCTB 3/1EMEHTOB U UX COEAUHEHWIA B
npefenax manbiX NEPUOLOB W rNaBHbIX NOArPYynmn ¢ y46TOM CTPOEHUA UX
aTOMOB;

KnaccuuumnposaTb XMMUYECKUE 3/IEMEHTbI, HEOPraHW4YecKue BeLLEeCTBa,
XUMUYecKue peakumm (N0 4YMCy M COCTaBy Y4YaCTBYHOLIUX B peakuuu
BELLECTB, MO TEMNJ0BOMY 3(P¢eKTy, N0 U3MEHEHUIO CTEMNeHell OKUC/EeHUS
XUMUYECKNX 3/IEMEHTOB);

XapaKTepu3oBaTb (OnucbiBaTb) 06LWME M Cneunpuyeckue XuMmYeckune
CBOWCTBA MNPOCTbIX W C/IOXHbLIX BELLECTB, MNOATBEPXAas OMucaHue
npumepaMn MOMEKYNAPHBIX W WMOHHbIX YPaBHEHWA COOTBETCTBYHOLLMX
XUMUYECKUX peakLuii;

COCTaBNATb YPaBHEHWSA 3NIEKTPO/IMTUYECKON  [uccoumanmm  KUCoT,
LLiesiodert 1 conen, NosHble N COKPaLEHHbIE YpaBHEHUA peakLmii MOHHOIO



06MeHa, YypaBHEHWUS peakuuid, NOATBEPXKAAIOLWMNX  CyLLecTBOBaHMe
reHEeTMYECKOWN CBSA3N MeX [y BelllecTBaMun pas/IMYHbIX K1acCcoB;
PacKpblBaTb CYLIHOCTb  OKWUC/WUTENbHO-BOCCTAHOBUTE/bHbIX  peakuuil
NMOCpPeCTBOM COCTaB/EHUS 3MIEKTPOHHOI0 6anaHca aTUX peakuui;
MPOrHO3MpoBaTb CBOWCTBA BELWECTB B 3aBUCUMMOCTM OT WX CTPOEHWS,
BO3MOXXHOCTU MPOTEKaHUA XMMUYECKUX MpPeBPaLleHNiA B  Pas3NYHbIX
YCNOBUSIX;

BbIYMCNATb  OTHOCUTE/IbHYKD  MOJMEKYNSPHYDO W MOJISIPHYKD  Macchl
BELLECTB, MaCCOBYH [O/M0 XMMWYECKOro 3fIeMeHTa Mo opmyne
COe[IMHEHNs, MacCcOBYHO [0/K0 BellecTBa B pacTBOpe, NPOBOANTb PacyéThl
MO YPaBHEHUIO XUMNYECKOW peakuuu;

cobnogatb  npaBuna  NOMb30BAaHUS  XMMUYECKOW  nocyfgon  u
nabopaTopHbIM 060opyfoBaHMEM, a TakKxe npaBuna obpalleHns ¢
BellecTBaMn B COOTBETCTBUM C  WHCTPYKUMAMWU MO  BbIMOSIHEHUIO
NabopaTopHbIX XUMMYECKUX OMbITOB MO MOMYYEHU U COOBUPaHUIO
razoobpasHbiX BeLLeCTB (aMMMaKa u yrnekmcnoro rasa);

NPoOBOAMTL  peakuumu,  MNOATBEPXKAAlollMe  KayeCTBEHHbI  COCTaB
pa3/INYHbIX BELLECTB: pacrno3HaBaTb OMbITHbIM NYTEM Xnopua-, 6pomua-,
noama-, KapboHaT-, QocdaT-, cuAmnkart-, cynbar-, rUAPOKCUI-NOHBI,
KaTUOHbl aMMOHWS1 U WOHbI M3YYEHHbIX METaN/I0B, NPUCYTCTBYHOLLNE B
BO/JHbIX pacTBOpPax HEOPraHNYeCKMX BELLECTB;

MPUMEHATb OCHOBHble Onepauun MbIC/IUTENbHOW AeATeIbHOCTM - aHaIn3
W CWUHTE3, CpaBHeHWe, 00006LleHNe, CUCTEMATU3aLMIO, BbISIBIEHME
MPUUYNHHO-CNEACTBEHHbIX CBSI3eW - ANA WU3YYEHMUS CBOWCTB BELLECTB U
XUMUYECKMX peaKkuWil, eCTEeCTBEHHO-Hay4YHble MeTOAbl MO3HAHUS -
HabnoaeHne, M3MEepPeHMe, MOAENNPOBaHME, 3KCMEPUMEHT (peasibHbll U
MbIC/IEHHBIN).



TEMATWYECKOE NAAHNPOBAHWE

8 K/TACC
KonunyecTtBo 4acoB
No HanmeHoBaHWe pa3fesnos u DNEeKTPOHHbIe (LM pPOoBbIE)
KOHTpO/bHbIE lNMpaKTnyeckune
n/n TeM MporpaMmmb| Bcero obpasoBaTe/ibHble pecypchbl
paboTbl paboThbl

Pasgen 1. NepBoHaydasibHble XUMWUYECKME NOHATUSA

XnMus — BaXkHas ob6nacTb

11 ecTeCTBO3HAHUA U .
' NPaKTUYeCcKoli AeaTenbHOCTM

yenoBekKa
BelecTBa n Xummyeckue
1.2 W 15 1
peakuun
WToro no pasgeny 20

Pasgen 2. BaxHelwwne npeacTaBUTe/ I HEOPraHNYeCKMX BELLLECTB
Bo3gyx. Kucnopog. lNoHaTtue

2.1 6
06 okcmpaax
99 Bopgopon.lMoHATME O KUcnoTax 8
' U consx
Boaa. PacTtBopsbl. Mo e 06
23 )il TBOPGI HATK 5 1

OCHOBaHMAX

OCHOBHbIe KNacchl
2.4 . 11 1
HeopraHM4yecKknx coefuHeHN

MToro no pasgeny 30

bnénunoteka LLOK
https://rn.edsoo.ru/7f41837c

bnénunoteka LLOK
https://rn.edsoo.ru/7f41837c

bnénuoteka LLOK
https://rn.edsoo.ru/7f41837c

bnénunoteka LLOK
https://rn.edsoo.ru/7f41837c

bnénunoteka LLOK
https://rn.edsoo.ru/7f41837c

bnénuoteka LLOK
https://rn.edsoo.ru/7f41837c

Pasgen 3. Mepuoanyeckuin 3akoH 1 MNMeprnognyeckas cuctema XMMmnyeckux anemeHToB . . MeHgeneeBa. CTpoeHMe aTOMOB.

Xnmmnyeckasa cesasb. OKUCINTENBbHO-BOCCTAHOBUTE/IbHbIE peakunmn


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

MepunognyecKunii 3aKoH 1
Mepuoanyeckas cuctema
XUMNYeckux anemeHTtos . U.
MeHgene-esa. CTpoeHune aTtoma

3.1

XuMuyeckas cBs3b.
3.2 OKuncnuTenbHo- 8
BOCCTAHOBUTE/IbHbIE peakLum

WToro no pasgeny 15

Pe3epBHOe Bpem4 3

OBLWEE KOJIMYECTBO YACOB 10
MPOrPAMME

68

bnénunoteka LLOK
https://rn.edsoo.ru/7f41837c

bnbnuoteka LLJOK
https://rn.edsoo.ru/7f41837c

bnébnuoteka LLOK
https://rn.edsoo.ru/7f41837¢

bnénuoteka LLOK
https://rn.edsoo.ru/7f41837c


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

9 KNNACC

Ne n/n

Pasgen 1.

11

12

13

HanmeHoBaHWe pas3fenoB v Tem
nporpaMmmsil

BeLyecTBO U XMMUYeCKMe peakumn
MoBTOpeHNe 1 yrny6aeHne 3HaHUMI
OCHOBHbIX pasfenos Kypca 8 knacca
OCHOBHbI€ 3aKOHOMEPHOCTU XUMUYECKUNX
peakuui

SNeKTpoNMTUYeCKaa guccoumnauns.
Xumunyeckume peakuuu B pacTBopax

WToro no pasgeny

Pasgen 2.

2.1

2.2

2.3

2.4

HemeTannbl u nX coeguHeHnA

O6Lwan xapakKTepUCTUKa XUMUYECKNX
anemeHTOB VIIA-rpynnbl. "anoreHsl

O6Lwasa xapakTepucTnKa XMMmn4ecKnx
anemeHTOB VIA-rpynnbl. Cepa n eé
COefiiHeHns

O6uwasa xapakTepucTka XMMnNYecKmx
anemeHToB VA-rpynnbl. A30T, hoctop 1 nx
coefMHeHns

O6Lasn xapaKTepUcTMKa XMMNYECKNX

aneMmeHTOB IVA-rpynnel. ¥rnepog u
KPEMHWIA N UX COeANHEHNS

WToro no pasgeny

KonnyecTtBo 4acoB

Bcero

17

25

KOHTpONbHbIE
paboTbl

MpaKTnyeckune
paboTbl

ONEeKTPOHHbIEe

(unppoBble)
obpasoBaTesibHble

pecypcbl

bubnuoteka LLJOK
https://rn.edsoo.ru/7f41a636

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

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a636

bubnuoteka LLJOK
https://rn.edsoo.ru/7f41a636

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a636

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a636

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a636


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

Pa3gen 3. MeTannbl N ux coegnHeHNA

3.1 O6wume cBoliCTBa METaNI0B

3.2 BaxkHelillne MeTanbl U X COEANHEHNS

WToro no pasgeny

Pasgen 4. Xumua n okpyKarowiasa cpega

4.1 BellecTBa U MaTepuanbl B XXU3HU Ye/l0oBeKa
WToro no pasgeny
PesepBHOe Bpems

OBLWEE KOJIMYECTBO YACOB MO NPOrPAMME

16

20

68

bubnuoteka LLJOK
https://rn.edsoo.ru/7f41a636

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a636

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a636

bubnuoteka LLOK
https://rn.edsoo.ru/7f41a636


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

MOYPOYHOE NMNAHNPOBAHWE

8 KITACC
No
a/n Tema ypoka

10

Mpeametr XMuUn. PoNb XUMUK B XKU3HU
yesioBeka. Tena u BellecTBa

lMoHATME 0 MeToAaX MO3HAHMA B XUMUN

MpakTnyeckasa paboTta Ne 1 «lMpasBuna paboThbl
B flabopaTopuu 1 Npuémbl obpalleHns ¢
nabopatopHbIM 060py0BaHNEM

UuncTble BellecTBa 1 cmecn. Cnocoosl
pasfeneHus cMmecen

MpakTuyeckan pabota Ne 2 «Pa3feneHune
cmeceli (Ha npuMmepe 04YUCTKM NOBapeHHO
conn)»

ATOMbI 1 MONEKYbI

XVMunyeckne sneMeHTbl. 3Haku (CUMBOJIbI)
XUMUYECKMX 3/IEMEHTOB

MpocTble U CNOXHble BellecTBa

ATOMHO-MONEKYNSPHOE YyyeHue

3aKOH MOCTOAHCTBA COCTaBa BELLECTB.

KonnyecTtBo 4acoB

Bcero

KOHTpO/bHbIE
paboTbl

lMpakTnyeckue
paboTbl

ONEKTPOHHbIE

umppoBble
obpasoBaTe/ibHble

pecypchbl

bnénuoteka LLOK
https://m.edsoo.ru/ff0d210c

bnénuoteka LLOK
https://m.edsoo.ru/ff0d227e

buénunoteka LLOK
https://m.edsoo.ru/ff0d23dc

buénunoteka LLOK
https://m.edsoo.ru/ff0d26ca

buénuoteka LLOK
https://m.edsoo.ru/ff0d28c8

bunénuoteka LLOK
https://m.edsoo.ru/ff0d2a6c¢

bnénuoteka LLOK
https://m.edsoo.ru/ff0d2be8

bnénuoteka LLOK
https://m.edsoo.ru/ff0d2a6c¢

bunénunoteka LLOK
https://m.edsoo.ru/ff0d2d50

buénunoteka LLOK


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

1

12

13

14

15

16

17

18

19

20

21

22

XumMunyeckas opmyna. BaneHTHOCTb aTOMOB
XUMWYECKNX 3N1EMEHTOB

OTHOCHTENbHAA aTOMHas Macca.
OTHOCUTENbHAsA MOMEKYIApPHaA macca
MaccoBas 8019 XMUMUYECKOro 31IeMeHTa B
coefMHeHUM

Konnuectso Bellectsa. Monb. MonsdpHas
macca

®dun3nyeckne N XMMNYeCcKne ABEHNS.
Xumunyeckas peakuyus

Mpu3HakM 1 ycnoesus npoTekaHums
XUMUYECKMX peakuui

3aKOH COXpaHeHna Macchbl BELLEeCTB.
XUMun4yeckne ypaBHeHUs

BbluncneHma KoanyecTsa, Macchl BeLLecTBa no

YPaBHEHUAM XUMNYECKUX peaKLl,VIVI

Knaccmukaumsa XMMn4ecknx peakuui
(coeMHEHMA, Pa3NOXKeHUd, 3aMeLLeHNA,
06MeHa)

M. B. JIOMOHOCOB — YY&HbI -
aHUmMknoneancT. O6o6LEHNE U
cucTeMaTmsayma sHaHuin

KoHTponbHas paboTa Nel no Teme «Bewectsa
N XMMWUYECKMEe peakLmn»

Bo3gyx — cmech rasos. CoctaB Bo3fyxa.
Kucnopog — 3/ieMeHT 1 MPOCTOe BeLeCcTBO.
O30H

dun3nyeckme n XMMmMUYecKne CBOINCTBA

https://m.edsoo.ru/ff0d2eae

buénunoteka LLOK
https://m.edsoo.ru/ff0d323c

buénunoteka LLOK
https://m.edsoo.ru/ff0d350c

buénunoteka LLOK
https://m.edsoo.ru/ff0d5230

bnénuoteka LLOK
https://m.edsoo.ru/ff0d37fa

bunénuoteka LLOK
https://m.edsoo.ru/ff0d3al6

bnénuoteka LLOK
https://m.edsoo.ru/ff0d3b88

bnénuoteka LLOK
https://m.edsoo.ru/ff0d5708

bnénuoteka LLOK
https://m.edsoo.ru/ff0d3f34

buénuoteka LLOK
https://m.edsoo.ru/ff0d40c4

bnénuoteka LLOK
https://m.edsoo.ru/ff0d4290

buénunoteka LLOK
https://m.edsoo.ru/ff0d448e

bnénuoteka LLOK


https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

23

24

25

26

27

28

29

30

31

32

33

Kucnopoga (peakumm OKUCNEHUSA, TOpeHne).
MoHATHE 06 OKcmaax

Crnocobbl nonyyeHns Kucnopoga B
nabopartopum 1 NPOMbILLIIEHHOCTH.
MprumeHeHne Kncnopoaa

TennoBon ahPeKT XMMNUYECKO peakuuu,
NMOHATUE O TEPMOXMMUYECKOM YPaBHEHUN,
9K30- M 3HAOTEPMUYECKUX pPeakLmsx

Tonnneo (He(Tb, Yrosib N MeTaH).
3arpsAsHeHuve BO3fyxa, Cnocobbl ero
npefoTBpaLleHuns

MpakTuyeckas pa6oTta Ne 3 no Teme
«lMonyyeHne n cobupaHme K1cnopoaa,
M3y4eHune ero CBOMCTB»

Bosopoa — 3neMeHT 1 NPOCTOE BELLECTBO.
HaxoxaeHune B npupoae

®dun3nyeckme N XMMUYecKne CBOKCTBa
Bogopoga. NpumeHeHve BoAOpOAA

[MoHATME O KMCOTAX U conax

Cnocobbl nonyyeHns BoLoposa B
naboparopum

MpakTuyeckas pa6ota Ne 4 no Teme
«lMonyuyeHne 1 cobupaHne BoJOPOAa,
M3y4YeHune ero CBOMCTB»

MonsipHblii 06bEM rasoB. 3akoH ABOraapo

BbluncneHuns o6bEMa, KOMYecTBa BellecTBa

https://m.edsoo.ru/ff0d4614

bnénunoteka LLOK
https://m.edsoo.ru/ff0d497a

bunénunoteka LLOK
https://m.edsoo.ru/ff0d4790

buénunoteka LLOK
https://m.edsoo.ru/ff0d4c4a

buénunoteka LLOK
https://m.edsoo.ru/ff0d4ae2

buénuoteka LLOK
https://m.edsoo.ru/ff0d4dd0

bnénunoteka LLOK
https://m.edsoo.ru/ff0d4dd0

buénunoteka LLOK
https://m.edsoo.ru/ff0d50d2

buénunoteka LLOK
https://m.edsoo.ru/ff0d4dd0

bnénuoteka LLOK
https://m.edsoo.ru/ff0d4f42

bnénuoteka LLOK
https://m.edsoo.ru/ff0d542e

buénunoteka LLOK


https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

34

35

36

37

38

39

40

41

42

43

44

rasa o ero M3BeCTHOMY KO/INYECTBY
BeLlecTBa UM 06bEMY

BbluncieHns 06bEMOB ra3oB Mo ypaBHeHUIO
peakuMy Ha OCHOBe 3aKOHa 06BbEMHbIX
OTHOLUEHWIA ra3os

dun3nyeckme n XMMmMUYeCcKne CBOICTBA BOAbl

CocTaB OCHOBaHWiA. MoHATUE 06 MHAMKATOpaX

Boja Kak pacTBopuTeNb. HacbiWweHHbIE 1
HeHacblLWeHHble pacTBopbl. MaccoBas fons
BeLlecTBa B pacTBope

MpakTuyeckaa paboTta Ne 5 no teme
«lMpuroToBfieHMe pacTBOPOB C ONpese/iEHHON
MacCOBOW aoneit paCTBOPEHHOIO BELLECTBaAY»
KoHTponbHas paboTta Ne2 no teme
«Kucnopog. Bogopos. Boga»

Okcupgel: cocTaB, Knaccugukauus,
HOMeHKnaTypa

rMonyyeHne n XMMmn4YecKne CBOMNCTBA
KWCNOTHBIX, OCHOBHbIX 1 aM(OTepPHbIX
OKCU0B

OcHoBaHus: cocTaB, Knaccugukayms,
HOMeHKnaTypa

MonyyeHme n XMMM4YecKne CBOMNCTBA
OCHOBaHWU

KucnoTbl: coctas, Knaccugukayms,
HOMeHKnaTypa

https://m.edsoo.ru/ff0d55a0

bnénuoteka LLOK
https://m.edsoo.ru/ff0d5708

bnénuoteka LLOK
https://m.edsoo.ru/ff0d587a

bnénuoteka LLOK
https://m.edsoo.ru/ff0d59e2

bnénuoteka LLOK
https://m.edsoo.ru/ff0d5b40

buénunoteka LLOK
https://m.edsoo.ru/ff0d5eba

buénunoteka LLOK
https://m.edsoo.ru/ff0d6342

bnénunoteka LLOK
https://m.edsoo.ru/ff0d664e

buénunoteka LLOK
https://m.edsoo.ru/ff0d664e

buénunoteka LLOK
https://m.edsoo.ru/ff0d67ca

buénunoteka LLOK
https://m.edsoo.ru/ff0d67ca

bubnuoteka LLOK
https://m.edsoo.ru/ffOdfee2


https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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49

50
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52

53

54

55

56

Mony4yeHne n xnMMmmnyeckmne CBOWCTBA KMCNOT

Conun (cpefHune): HOMEHKNaTypa, cnocobbl
NONYYeHUs, XMMUYECKNEe CBONCTBA
MpakTuyeckas paboTa Ne 6. PewweHune
3KCMepuMeHTaNIbHbIX 3a4ay no Teme
«OCHOBHbI€ KNaccbl HEOPraHN4yecKmx
COeMHEHNA»

eHeTMyecKasa CBA3b MeXAy Knaccamu
HeopraHM4yecKnx CoegnUHeHMM

O600uWeHNe N cucTeEMATU3ALNSA 3HAHWNT

KoHTposnbHasa paboTa Ne3 no teme "OCHOBHbIE
Knaccbl HEOPraHM4yecKnx coegnHeHnn"
MepBble NONBLITKW Knaccugukaymm
XUMUYECKMX 3/1EMEeHTOB. MOoHATME O rpynnax
CXOAHbIX 3/IEMEHTOB

Mepunognyeckunii 3akoH n Mepuognyeckas
cucTteMa XMMUYECKUX anemeHTos . U.
MeHpeneesa

Meprogabl, rpynnbl, NOAFPYNMbI

CtpoeHune atomoB. CocTaB aTOMHbIX A4ep.
M3oTonsl

CTpoeHune 31eKTPOHHbIX 060/104eK aTOMOB
anemeHTOB Mepuognyeckori cuctemol [. L.
MeHpeneesa

XapakTepnucTuKa XMMMYecKoro 3sieMeHTa no

bubnuoteka LLOK
https://m.edsoo.ru/ffOdfee2

buénunoteka LLOK
https://rn.edsoo.ru/00ad9474

bnénuoteka LLOK
https://rn.edsoo.ru/00ad9b7c

buénunoteka LLOK
https://rn.edsoo.ru/00ad9a50

buénunoteka LLOK
https://rn.edsoo.ru/00ad9cb?2

buénunoteka LLOK
https://rn.edsoo.ru/00ad9ela

buénunoteka LLOK
https://rn.edsoo.ru/00ad9ffa

bnénuoteka LLOK
https://rn.edsoo.ru/00ada52c

bunénunoteka LLOK
https://rn.edsoo.ru/00ada52c

bunénunoteka LLOK
https://rn.edsoo.ru/00ada342

buénuoteka LLOK
https://rn.edsoo.ru/00adaébc

bunénunoteka LLOK


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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68

OBLWEE KOJIMYECTBO YACOB MO NMPOrPAMME

ero nosioXkeHuto B Mepuoanyeckoii cucteme
0. V. MeHpaeneesa

3HauyeHue lNeprofnyeckoro sakoHa gns
pa3BuTUA Hayku u npaktuku. O. N.
MeHfeneeB — Y4éHblld, Nefaror v rpaxgaHuH

SneKTpooTPULaTEIbHOCTL aTOMOB
XUMUYECKUX 3N1eMEHTOB

MOHHaga Xxummnyeckasa cBasb

KoBaneHTHaa nonsapHas XxMmMmnyeckas cBssb

KoBaneHTHas HenondapHaa XuMn4yeckKas CBA3b

CTeneHb OKUCNEHUS

OKNCNNTEeNbHO-BOCCTAHOBUTESIbHbIE peakunn

OKuncnAuTenn n BOCCTaHOBUTENN

KoHTponbHasa pabota Ne4 no Teme «CTpoeHume
atomMa. XMMmnyeckas cBsi3b»

Pe3epBHbIil ypoK. O606LeHNE 1
cucTeMaTmnsayma sHaHuin
Pe3epBHbIil ypoK. O606LeHNe 1
cucTemaTmusaLmns 3HaHui
Pe3epBHbIil ypoK. O606LLeHNE 1
cucTeMaTmnsayua sHaHuin

68

https://rn.edsoo.ru/00ada824

bnénunoteka LLOK
https://rn.edsoo.ru/00ada96e

buénunoteka LLOK
https://rn.edsoo.ru/00adaab8

buénunoteka LLOK
https://rn.edsoo.ru/00adac34

bnénuoteka LLOK
https://rm.edsoo.ru/00adaab8

bnénunoteka LLOK
https://rn.edsoo.ru/00adaab9

buénuoteka LLOK
https://r.edsoo.ru/00adae28

buénunoteka LLOK
https://rn.edsoo.ru/00adb076

buénunoteka LLOK
https://rn.edsoo.ru/00adb076

buénunoteka LLOK
https://rn.edsoo.ru/00adb486

buénunoteka LLOK
https://rn.edsoo.ru/00adb33c

bunénunoteka LLOK
https://rn.edsoo.ru/00ad9cb?2

buénunoteka LLOK
https://rn.edsoo.ru/ff0d61c6


https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KNNACC

No
n/n

Tema ypoka

Mepnoanyecknin 3akoH. Meprnognyeckas
cucTteMa XMMUYECKUX 3anemeHToB [. U.
MeHpeneesa

3aKOHOMEPHOCTM B U3MEHEHWW CBOWCTB
XUMUYECKNX 31EMEHTOB MepBbIX TPEX
nepuoaos

Knaccutukaumsa n HomeHkKnatypa
HeopraHM4YecKnx BeLLecTB

Buabl XMMNYECKOWN CBA3W U TUMbI
KpucTaninyecknx pewérok
KoHTponbHasa pa6oTa Nel no teme

«[1oBTOpeHUE 1 yrnybneHune 3HaHWiA
OCHOBHbIX pa3fenoB Kypca 8 Knacca»

Knaccugmkaums XuMnyeckKnx peakLuuin no

pasnnyHbIM Npn3Hakam

MOHSATUE O CKOPOCTU XUMUYECKON peakuuu.

MMOHATME O TOMOTEHHbIX U FeTePOreHHbIX
peakumsax

MMoHATNE O XUMUYECKOM PaBHOBECUN.
®aKkTopsbl, BAUAKOLLME HA CKOPOCTb
XUMUYECKOIN peakLumn v nonoxeHune
XUMMNYECKOr0 paBHOBECUS

KonnyecTtBo 4acoB

Bcero

KOHTpO/bHbIE
paboThbl

lMpakTnyeckue
paboTbl

ONEKTPOHHbIEe

umMppoBble
obpasoBaTe/ibHble

pecypcbl

bnénuoteka LLOK
https://rn.edsoo.ru/00adb59e

bnénuoteka LLOK
https://rn.edsoo.ru/00adb6b6

bnbnuoteka LJOK
https://rn.edsoo.ru/00adb7e2

bnénuoteka LLOK
https://rn.edsoo.ru/00adbac6

bnénuoteka LLOK
https://rn.edsoo.ru/00adbch0

bnbnuoteka LJOK
https://r.edsoo.ru/00adbe9a

bnébnuoteka LLOK
https://rn.edsoo.ru/00adc28c


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

1

12

13

14

15

16

17

18

19

20

OKMCNNTENbHO-BOCCTAHOBUTE/bHbIE
peakuum

Teopus 3NeKTPONUTUYECKON AnccoLnalmu.
CUnbHble 1 cnabble 3NeKTPONUTHI

NOHHble ypaBHEHUSA peakLnii

XUMNYecKne cBoiCTBa KNCNOT U OCHOBAHMWIA
B CBETe npejcTaBieHnii 06
3NEeKTPOMTMNYECKON anccoumnaymm

XMMUYyeckue cBoiicTBa CONen B CBETE

npeacTaBneHUn 06 3N1eKTPONNTUYECKON
auccoumnaunm

MoHATME O TMAPONn3e coneit

O6006uWeHNe N cucTeMaTU3ALNSA 3HAHWNT

MpakTnyeckasa paborta Ne 1. «PelieHne
3KCNepuMeHTaNbHbIX 3agay»
KoHTponbHasa paboTa Ne2 no Teme
«INeKTpoIMTMYeCKas auccounaums.
XunMunyeckme peakuun B pacTeopax»
O6uaa xapakTepucTnKa rasioreHos.
XMMUYEeCKre CBOWCTBA Ha NpUMepe Xopa

XnopoBogopoa. ConsiHas KUCNoTa,
XUMUYECKIEe CBONCTBA, MONyYeHue,
nprMeHeHne

MpakTuyeckas paboTta Ne 2 no Teme
«[lonyyeHne CoNAHOM KACNOTbI, N3yyYeHne eé



21

22

23

24

25

26

27

28

29

30

31

CBOICTB»

BbluncneHus No ypaBHEHUAM XMMUYECKUX
peakuuii, ecnv OAWH U3 peareHTOB AaH B
N36bITKe

O6uaa xapakTepucTnka afieMeHToB V -
rpynnol

ANnoTponHblie MOAU(MKaLMK Cepbl.
HaxoxpaeHue cepbl U eé COeAUHEHNIA B
npmpoge. XMMn4yeckne cBOINCTBa cepbl
CepoBogopof, CTpoeHue, hru3nyecKue 1
XUMMYECKME CBONCTBA

Okcupbl cepbl. CepHasa KucnoTa, puanyeckme
N XUMUNYECKNE CBOICTBA, MPUMEHEHMNE

XNMUUECKMEe peakLinm, nexatime B 0OCHOBe
NPOMbILINEHHOrO cnocoba nonyyveHus
CEPHOI KMUCNOTbl. XMMUYECKOe 3arpsisHeHmne
OKpY>KatoLLlein cpefbl COEAUHEHNUAMM CePbI
BbluncneHne maccoBoi 4oNM BbIX04a
npoAyKTa peakuuu

O6uaa xapakTepucTunka afiemeHToB VA-
rpynnel. A30T, pacnpocTpaHeHne B Npupose,
(hm3nyeckne n XMMnYeckune cBoicTaa

AMMMaK, ero GusnyeckKme nu Xmmmyeckme
CBOWCTBA, NOMly4YeHNE N NPUMEHEeHNe
MpakTuyeckas paboTta Ne 3 no Teme
«lMonyyeHne ammmnaka, n3y4yeHue ero
CBOMNCTB»

A30THad K1CoTa, eé (un3nyeckune u

bnénuoteka LLOK
https://r.edso0.ru/00ade488

bnénunoteka LLOK
https://rn.edsoo.ru/00ade64a

bnébnuoteka LLOK
https://rn.edsoo.ru/00ade64a

bnénuoteka LLOK
https://rn.edsoo.ru/00ade802

bnénunoteka LLOK
https://rn.edsoo.ru/00adea28

bnénuoteka LLOK
https://rn.edsoo.ru/00adec8a

bnénunoteka LLOK
https://rn.edsoo.ru/00adec8a

bnénuoteka LLOK
https://rn.edsoo.ru/00adeea6

bnbnuoteka LLOK
https://rn.edsoo.ru/00adf004

bnbnuoteka LJOK
https://rn.edsoo.ru/00adf180

bnénuoteka LLOK


https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

32

33

34

35

36

37

38

39

40

41

XUMUYECKNE CBOWMCTBA

Mcnonb3oBaHne HUTPATOB U CONEli aMMOHUS
B Ka4yeCTBe MUHepasibHbIX YA0O6PEHNIA.
XUnMmnyeckoe 3arpsisHeHne OKpYXKatoLL e
cpefbl COefMHEHMAMU a30Ta

®ochop. Okeng gochopa (V) n pochopHas
KMCcnoTa, M3nNYecKme n XMMnyeckne
CBOWCTBA, NONyyYeHune

Mcnonb3oBaHue (hocdaToB B KavecTse
MWHepPanbHbIX YA0OPEHNA. 3arpsasHeHmne
NPUPOAHON cpeabl hocthaTtamu

Yrnepog, pacnpocTpaHeHue B Npupoje,
(hm3nyeckne n XMmMnyeckune cBoicTaa
OkKcuabl yrnepoaa, nx gusnyeckue u
XUMMYECKME CBOWCTBA. JKOMOrNYeckme
npobnembl, CBA3aHHbIE C OKCUAOM Yriepoja
(1Iv)

YTronbHaa Kucnorta v eé conu
MpakTuyeckas pa6oTta Ne 4 no Teme

"lMonyyeHne yrnekmcsoro rasa.
KayecTBeHHas peakuua Ha KapboHaT-moH"

MepBOHa4anbHble NOHATUS 06 OpPraHNYeCcKmX
BelecTBax Kak 0 COefIMHEHUAX yrnepoja

KpeMHWiA 1 ero coeguHeHns

MpakTnyeckasa pabota Ne 5. PelweHune
JKCNeprMMeHTa/bHbIX 3a4ay Nno Teme

https://m.edsoo.ru/00adf306

bnénunoteka LLOK
https://rn.edsoo.ru/00adf518

bnénunoteka LLOK
https://rm.edsoo.ru/00adf68a

bnénunoteka LLOK
https://rn.edsoo.ru/00adfc20

bnbnuoteka LJOK
https://rn.edsoo.ru/00adfd9c

bnénuoteka LLOK
https://rn.edsoo.ru/00adfebe

bnbnuoteka LJOK
https://rn.edsoo.ru/00ae006¢

bubnuoteka LJOK
https://rn.edsoo.ru/00ae027e

bnénuoteka LLOK
https://rn.edsoo.ru/00ae054e

bnénunoteka LLOK
https://rm.edsoo.ru/00ae080a

bubnuoteka LLJOK
https://rn.edsoo.ru/00ae0bf2


https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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50
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53

«BaXKHenLne HeMeTanbl U X coeguHeHuna»

KoHTponbHasa paboTa Ne3 no Teme
«Ba)KHenwne HemeTan bl U UX COEAUHEHUS»

O611as XapaKTepUCTUKa XMMUUYECKMX
3N1eMEHTOB — MeTannoB. MeTannuueckas
CBSA3b W MeTannmueckas Kpuctanamyeckas
pelwéTka. ®un3nyeckne CBOWCTBA MeTaN/oB

XunMunyeckue cBoricTea MeTans/oB.
SNeKTPOXUMUYECKUI PAS HANPSXKEHNA
MeTannoB

O6wwwme cnocobbl MOMYyYeHUA MeTasoB.
Cnnasbl. BbluncneHnsa no ypaBHeEHUAM
XUMUYECKMUX peakLnii, ecnv ofuH 13
peareHToB COZEepPXMUT NpruMecHu

MoHATME 0 KOPPO3UW METanIoB

LLLenoYyHble meTanbl

OKCUAbI N TUAPOKCUALI HATPUS U Kanus

LLlenoyHo3eMeNbHble MeTanbl - KanbUWUii u
MarHui

BaxHellwne coefMHEHNS KanbLus
0O606LIeHNe 1 CUCTEMATM3ALNS 3HAHUIA
JKECTKOCTb BOAbI 1 CNOCOO6LI e ycTpaHeHns

MpakTuyeckas paboTta Ne 6 no Teme

bnénunoteka LLOK
https://rn.edsoo.ru/00ae0e18

bnénunoteka LLOK
https://rn.edsoo.ru/00ae103e

bnénunoteka LLOK
https://rn.edsoo.ru/00ae1156

bnbnuoteka LLOK
https://rn.edsoo.ru/00ae1156

bubnuoteka LLJOK
https://rn.edso0.ru/00ael1278

bnénunoteka LLOK
https://rn.edsoo.ru/00ae14b2

bnenuoteka LLOK
https://rm.edsoo.ru/00ae14b2

bnenuoteka LLOK
https://rn.edsoo.ru/00ae15e8

bnbnuoteka LLOK
https://rn.edsoo.ru/00ae15e8

bnénunoteka LLOK
https://rn.edsoo.ru/00ae1886

bnénunoteka LLOK


https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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62
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65
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")KECTKOCTb BOAbl N MeTOAbI €€ yCTpaHeHusa"
ANOMUHNIA

AM(oTepHbIe CBOICTBa OKCKUaa v
rmgpokcuaa

Keneso

Okcugbl, rugpokeunabl u conum xenesa (1) n
xenesa (1)

0O606LLeHNe 1 CUCTEMATM3ALNS 3HAHUIA
MpakTnyeckasa pabota Ne 7. PelweHune
3KCNepMMeHTaNIbHbIX 3a4a4y no Teme
«BaxHenw e meTannbl U X COeAUHEHNA»
BbluncneHns no ypaBHeHUAM XMMUYECKMUX
peakuunit, ecnv OAWH U3 peareHTOB AaH B
N36bITKE NN COLEPXKMUT MPUMECH.
BbluncneHns MaccoBoi 401K BbIXoaa
NPoAYyKTa peakuunu

O600uWeHNe N cucTeEMaTU3ALNSA 3HAHWNTA
KoHTponbHas pa6oTta Ne4 no teme
«BaxHenww e meTannbl U X COeAUHEHNA»
BewiecTBa n matepuasbl B MOBCEAHEBHOM
XU3HU YenoBeka

XMMUYEeCKOoe 3arpsa3HeHre OKpyXatoLLei
cpeabl

PO/b XMUMN B pPeLLIEHNN IKOOTNYECKMX
npo6niem

Pe3epBHbIil ypoK. O606LeHne 1

https://r.edsoo.ru/00aelae8

bnbnuoteka LLOK
https://rn.edsoo.ru/00aelc64

bnbnuoteka LJOK
https://rn.edsoo.ru/00aelc64

bnbnuoteka LJOK
https://rn.edsoo.ru/00ae1d86

bnbnuoteka LLOK
https://rn.edsoo.ru/00ae35e6

bnébnuoteka LLOK
https://rn.edsoo.ru/00ae3de8

bnébnuoteka LLOK
https://rn.edsoo.ru/00ae1750

bnénunoteka LLOK
https://rn.edsoo.ru/00ae3f50

bnbnuoteka LLOK
https://r.edsoo.ru/00ae4270

bnénunoteka LLOK
https://rn.edsoo.ru/00ae4270

bnbnuoteka LLOK


https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

cunctematmn3auna 3HaHWN

67 Pe3epBHbIit ypok. O606LLeHNE 1 L
cucTeMaTmnsayma sHaHuin

Pe3epBHbIil ypoK. O606LLeHNE 1

68 o
cucTemaTusalmsa 3HaHUR

OBUWEE KOJIMYECTBO YACOB MO NMPOrPAMME 68

https://rn.edsoo.ru/00ae0d0a

bnénuoteka LLOK
https://rn.edsoo.ru/00adb33c

bnénuoteka LLOK
https://rn.edsoo.ru/00ad9ch?2


https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOAVWYECKOE OBECIEYEHWE
OBPA3OBATEJ/IbHOIO NMPOLUECCA
OBA3ATEJ/IbHbIE YYEBHbBIE MATEPUAJIbI ANA YYHEHUNKA

» Xumus, 8 knacc/ Pypantuc I.E., Penvgmar .M., AKLMOHepPHOE 00LLEeCTBO
«M3patenscTBo «IpoceeLleHme»
» Xumunsg, 9 knacc/ Pypsntuc I .E., ®enbgmaH @.IM., AKUMOHEPHOE 06LLECTBO

«M3patenbcTBO «[1pocBeLeHne»

METOANUYECKWE MATEPWANbI ANA YUNTENA

» Xumnsg, 8 knacc/ Pygauntuc I.E., ®enpgmad &.IM., AKUMOHepHOE 06LLLEeCTBO
«M3patenbcTBO «[1pocBeLeHne»

» Xumunsg, 9 knacc/ Pygsntuc I .E., ®enpbgmar .M., AKLUMOHEPHOE 06LLEeCTBO

«3paTenbcTBO «[1pocBeLeHne»

LNPPOBbLIE OEPA3OBATE/IbHBIE PECYPCbl N PECYPCbl CETU
WHTEPHET

Lindposbie nabopatopun no xmmmm "Touka Pocta"

http://fcior. edu.ru/

http://mriya-urok.com/categories/himiya/

https://multiurok. ru/goto.php?url=http://maratakm. narod.ru/



