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NOACHNTEJIbHAA 3ATNMTNCKA

MporpaMma MO XWMMWM Ha YPOBHE OCHOBHOrO 00LEro 06pasoBaHUA
cocTaB/leHa Ha OCHOBe Tpe6OoBaHWI K pe3yfnbTaTaM OCBOEHWSI OCHOBHOM
0bpa3oBaTenibHOM NPOrpamMmbl OCHOBHOIO 00LLEro 0bpa3oBaHns, NPeacTaB/EHHbIX
B ®OC OOO, a Takke Ha OCHOBe (peaepasibHOM paboueir nporpaMms
BOCMUTaHMA M C YY4ETOM KOHLEMUUW npenogaBaHns y4ebHoro npegmeta «Xvmums»
B 06pa3oBaTe/ibHbIX OpraHu3aumsax Poccuiickoin deaepaumu.

Mporpamma Mo XUMMK [aéT MpeAcTaB/ieHWe O Lensx, oOLein cTpareruu
00yYeHVs, BOCMWTAHUS W pasBUTUA 0OyYaroLMXCH CcpeacTBamMy  yyebHOro
npegMeTa,  yCTaHaBNMBaeT  06s3aTeslbHOe npegMeTHOE  COfepXaHue,
npefycMaTpuBaeT pacnpegeneHe ero Mo Knaccam W CTPYKTYpUpOBaHWe Mo
pasgenaMm ¥ Temam Nporpammbl MO XWMWUW, OMNpPeaensieT KOAMYEeCTBEHHblE W
KayeCTBEHHble XapaKTepuCTUKN cofiepXKaHus, PEKOMEHYEMYO
NoCNefoBaTeNlbHOCTb  M3YYEHUS  XUMUM  C  YYETOM  MEXMNPEAMETHbIX U
BHYTPUMPEAMETHbIX  CBA3E, NOrMKM  Yy4ebHOro  rpouecca,  BO3PACTHbIX
0COGeHHOCTel  0byuvarowmxcs, onpefensieT  BO3MOXHOCTU — MpegmeTa A1
peanu3aumn TpPeboBaHWn K pe3ynbTaTaM OCBOEHMSI OCHOBHOW 06pa3oBaTe/lbHOM
nporpaMmbl Ha YPOBHEe OCHOBHOrO O6LLEr0 06pa3oBaHusi, a Takke TpeboBaHW K
pe3ynbTaTaM 06YYEHUS XMW Ha YPOBHE LieNieil N3yyYeHns NpeaMeTa U OCHOBHbIX
BMAOB Y4eOHO-NO3HABATENbHON AEATENbHOCTM 06Yy4aroLlerocs Mo OCBOEHUIO
y4ebHOro cogepXxaHus.

3HaHVMe XUMWUK CNYXWUT OCHOBOW [AJ11  (HOPMUPOBAHUSA  MUPOBO33PEHMSA
obyuaroLerocs, ero npeacTaB/ieHWin 0 MaTepUasibHOM eAMHCTBE MUPa, BaXKHYHO
pO/fb UrpatoT (hopMUpYeEMble XUMWEN NPEeACTaBMEHNA O B3aMMOMNpPEBPaLLEHNAX
3HEprMn 1 06 3BOMKOLMN BELLECTB B MpUpoLe, 0 MNyTAX pewleHus rnobasibHbIX
Npo6aeM YCTOMUYMBOrO pPasBUTMSI YeslOBEYECTBA - CbIPbEBON, 3HEPreTUYECKOI,
MULLEBOI 1 3KOIOTMYECKOW 6e30MacHOCTH, NPo6/IeM 34paBOOXPaHEHUS.

3yuyeHne xumumu:

CMOCOOCTBYET — peasm3aumyM  BO3MOXHOCTEA  And  caMopasBuUTUA  ”
(hopMUPOBaHMS Ky/NbTYPbl MMYHOCTK, €8 06LLEN U (YHKLMOHa/IbHON rpamMOTHOCTH;

BHOCUT BK/afZ B (JOPMMPOBaHME MbILWIEHNUS 1 TBOPYECKMX CMOCOBHOCTEN
00yyaroLLMXCs, HaBblKOB WX  CaMOCTOATE/IbHOW  Y4YeOHOW  AeATeNnbHOCTH,
3KCMEPUMEHTA/IbHLIX W UCCNEA0BATENIbCKUX YMEHWI, HeoOXOAMMbIX Kak B
MOBCEAHEBHOM XM3HW, TaK 1 B NPOECCUOHANIbHOMN AeSTENbHOCTY;

3HAKOMWUT CO CMEUUPUKOA Hay4YHOr0 MbILLIEHNS, 3aKNafblBaeT OCHOBbI
LLIe/IOCTHOr 0 B3rNs4a Ha eAMHCTBO NPUPOAbI U YesIOBEKA, SIBNSETCA OTBETCTBEHHbLIM
aTanom B )OpMMpPOBaHMM eCTECTBEHHO-HAYYHON rPamMOTHOCTI 06YYatOLLMXCS;



CMoco6CTBYET (HOPMMPOBAHUIO LIEHHOCTHOrO OTHOLUEHWUA K eCTEeCTBEHHO-
Hay4HbIM 3HaHMAM, K NPUPOAE, K YeNoBeKY, BHOCUT CBOI BK/af, B 3KO/IOMMYECKOe
0bpas3oBaHMe 06y4aroLLmXCA.

[aHHble HanpaeneHWs B 0OYyYeHUM XUMKM 00eCnevmBaroTCs ChneumnKoN
coflepXXaHmsi  y4e6HOro  npegmeTa,  KOTOPbIA  ABMSIETCA  Nefaroruyecku
aflanTMpoBaHHbIM OTPaXKeHVeM 6a30BO HayKM XMMKUMW Ha OrpeaenéHHoM aTane eé
pasBUTUS.

Kypc XvMun Ha ypoBHe OCHOBHOIO 00LLero o06pasoBaHus OPUEHTMPOBAH Ha
OCBOEHME 00y4aloLMMNUCA CUCTEMbI MepBOHaYasIbHbIX MOHATUA XMMWUW, OCHOB
HEOpraHMYyeCcKoOn XMMUW N HEKOTOPbIX  OTAENbHbIX  3HAYMMbIX  MOHATUN
OpraHNYeckKom XUMmu.

CTpyKTypa COoAepXxaHusi rnporpaMmbl MO0 XUMMM CHOPMMPOBaHa Ha OCHOBE
CUCTEMHOr0 nogxofa K eé msydeHuto. Copep)kaHue CKNafblBaeTCst M3 CUCTEMb
MOHATUI O XUMNYECKOM 3/1eMeHTe U BELLIECTBE U CUCTEMbI NMOHATUI O XUMUYECKOW
peakumm. O6e 3TM  CUCTEMbl CTPYKTYPHO OpraHu3oBaHbl MO MPUHUMNY
nocnefoBaTe/lbHOro Pa3BMTUA 3HaHWIn Ha OCHOBE TEOPETUYECKMX MNPeLCTaB/eHNIA
Pa3HOro YpPoBHS:
aTOMHO-MO/IEKYNIAPHOr0 YUYEHUS KakK OCHOBbI BCEr0 eCTECTBO3HAHUS;
lNepuogunyeckoro 3akoHa . . MeHaeneeBa Kak OCHOBHOIO 3aKOHa XUMUMU;
YYEHUA 0 CTPOEHMMN aToMa Y XUMUYECKOW CBA3W;

npefcTaBneHnin 06  3NeKTPONIMTUYECKOW  Auccoumauum  BellecTs B
pacTBopax.

TeopeTnyecKMe 3HaHMA paccMaTpuBatOTCA Ha OCHOBE  3MIMUPUYECKM
MOMTYYEHHbIX U OCMbIC/IEHHbIX (DAaKTOB, Pa3BMBAKOTCA MOCNef0BaTe/IbHO OT OAHOMO
YPOBHA K [PYromy, BbINOMHAS (OYHKUMM OOBACHEHMS W MPOrHO3MPOBaHUA
CBOWCTB, CTPOEHWA M BO3MOXHOCTEN MPAKTUYECKOrO MPUMEHEHWUS U NOMY4YeHNs
N3y4vaeMbIX BELLECTB.

OcBOeHVMe nporpaMMbl MO XUMWM  CMOCOGCTBYET  (POPMUPOBAHMIO
NpefCTaBEHNA O XMMUYECKON COCTaB/SIOLLEA HAyUYHON KapTWUHbI MUpa B /IOFUKe
eé CUCTEMHOM nNpUpPOAbl, LEHHOCTHOrO OTHOLWIEHMS K Hay4YHOMY 3HaHWUKO U
MeTOAaM MO3HaHUS B HayKe. VI3ydeHue XMMUKM MPOUCXOAMT C MPUB/EYEHNEM
3HaHWA M3 paHee W3YYeHHbIX YYebHbIX npeaMeToB: «OKpPY>KaoWUiA  MUp»,
«bunonorus. 5-7 Knaccbl» U «PuU3nKa. 7 Knaces.

Mpn  M3yYyeHUM XUMUKU  MNPOUCXOAUT  (POPMMPOBaHME 3HAHWA  OCHOB
XUMUYECKOWN HayKM Kak 06/1aCT! COBPEMEHHOIO eCTeCTBO3HAaHUA, MPaKTUYECKOW
[eATeNbHOCTM YesioBeKa M Kak OAHOr0 W3 KOMMOHEHTOB MWPOBON Ky/bTYpbl.
3aflaya y4yebHOro npegmeta COCTOMT B (DOPMUPOBAHWUM CUCTEMbI XUMMUYECKNX
3HaHWUI — BaXXKHEWLINX (haKTOB, MOHATUI, 3aKOHOB M TEOPETUYECKNX MOMIOXKEHW,
AOCTYNHbIX 0000LEHNA  MMPOBO33PEHYECKONO XapakTepa, f3blka Hayku, B



NPUOBLEHNM K Hay4HbIM MeTOAaM MO3HaHWUS MNPU  WU3YYEHUW BELLECTB W
XUMUYECKMX peakuuii, B hOPMMPOBaAHUM N Pa3BUTUM MO3HABATENbHbIX YMEHWIA 1
X MNPUMEHEHMN B Y4eOHO-MO3HaBaTeNlbHON W y4YeBHO-MCCef0BaTeNbCKOM
[eATeNbHOCTU, OCBOEHWMM npaBwu/i Ge30macHOro obpalleHnsi C BelecTBamu B
MOBCELHEBHOW XXM3HM.

Mpy N3yyYyeHUU XMMUWU Ha YPOBHE OCHOBHOMO 06LLEro 06pa3oBaHMsi BaXKHOe
3HaYeHne NpMoobpeny Takme Lenn, Kak:

- (hopMMpoBaHME WHTENNEKTYaNlbHO Pa3BUTOM NIMYHOCTU, TOTOBOW K
camo006pa3oBaHmMio, COTPYAHUYECTBY, CaMOCTOSATE/IbHOMY MPUHATUIO PELLEHWA,
CMOCOGHOW aanTNUPOBaTbCS K BbICTPO MEHSIOLMMCS YCOBUAM YKU3HW;

- HanpasneHHOCTb  00y4YeHMA Ha  CUCTEMATU4Yeckoe  MpUOOLLEHMe
06yyvatoLMXC K CaMOCTOATE/IbHOW MO3HaBaTe/lbHOW [AeSTeNIlbHOCTW, Hay4YHbIM
METOAaM MO3HaHWSA, (OPMUPYIOLIMM MOTMBALMIO W Pa3BUTME CMOCOBHOCTEN K
XUMUK;

- obecneyeHune ycnoBuiA, CNOCOBGCTBYHOLLMX MPUOBPETEHMIO 00YyYarOLLMMUCA
onbiTa pa3HOOOpa3HOW AeATeNIbHOCTM, MO3HAHWA W CaMOMO3HaHWUSA, K/IHYEBbIX
HaBbIKOB (K/HOYEBLIX KOMMETEHLUMIA), MMEILMX YHUBEPCASIbHOE 3HAYeHue A1
Pa3NYHbIX BUAOB AEATENIbHOCTY;

- opmupoBaHve 06WEd  PYHKUMOHANILHOW W eCTECTBEHHO-HAaYy4HOM
rPaMOTHOCTW, B TOM YMCNE YMEHWA OOBACHATb W  OUEHMBATb  SBNEHMS
OKPY)KaloLLLEro Mupa, MCMosb3ysi 3HaHWA W OMbIT, MOJyYeHHbIe MPU M3YYeHUU
XUMUW, TIPUMEHSATL WX NPU  PeLleHnn npobsiem B MOBCEAHEBHOW XXWU3HU U
TPY/[0BOI AeATENbHOCTH;

- (bopMmupoBaHMe Yy 06Yy4aloLMXCA TYMaHUCTUYECKUX  OTHOLLEHWNA,
MOHMMaHNA LEHHOCTU XUMWUYECKMX 3HAHWN AN1F  BbIPabOTKM  3KOIOTMYECKU
LienecoobpasHoro noBeAeHUss B ObITy W TPYAOBOM [eATENbHOCTU B LENAX
COXpaHEHNs CBOEr0 3/10pOBbSA N OKPY>KatoLLel MPUpoLHON cpeapl;

- pa3BuMTME MOTMBALMW K OBYYEHMHO, CMNOCOBHOCTEN K CAMOKOHTPO/MK W
CamMOBOCMMWTAHWIO Ha OCHOBE YCBOEHWS  06LLEYENOBEYECKUX  LIEHHOCTEN,
FOTOBHOCTM K OCO3HaHHOMY BblOOPY MPOMUAA M HanpaBfEHHOCTU [a/lbHenLlero
06yyeHus.

OOLlee 4YMCNO 4acoB, OTBEAEHHbIX A1 M3YYEeHUs XUMUA Ha YPOBHE
OCHOBHOI0 00Llero obpasoBaHus, cocTtaensdeT 136 yacos: B 8 knacce - 68 4acoB (2
yaca B Hefent), B 9 knacce - 68 yacoB (2 yaca B Hefento).



COOEP>XAHWE OBYYEHUNA

8 K/TIACC

[NepBOHaYaNbHbIE XMMUYECKME MOHATUA

[MpeamMeT XMMUK. PONb XUMUW B XKU3HW 4enioBeka. XUMUA B CUCTEME HayK.
Tena n BewectBa. PuU3MYeckme CBOWCTBA BelecTB. ArperatHoe COCTOsSHUE
BellecTB. [loHATME O METoAaX MO3HaHUA B XUMUW. YUCTble BELLECTBa W CMECW.
Cnocobbl pa3ieneHnst CMecei.

ATOMbI N MONEKynbl. XUMUYECKUE 3nemMeHTbl. CUMBOMbI  XUMUYECKNX
3N1eMeHTOB. [1poCTble N CNOXHbIE BeLLecTBa. ATOMHO-MONEKYNAPHOE YUEHMeE.

Xumunyeckasa qopmyna. BaneHTHOCTb aTOMOB XMMWYECKUX 3/1eMEHTOB.
3aKOH TMOCTOAHCTBa cocTaBa BellecTB. OTHOCUTE/IbHas aTOMHad  Macca.
OTHOocuTeNbHaA MonekynsapHasa macca. MaccoBas [0 XMMUYECKOrO 3/IEMEHTA B

COEANHEHWUN.
Konnuectso BellectBa. Monb. MonspHasa macca. B3anMoCBA3b KOMYECTBA,

MacCbl W 4mMCna CTPYKTYPHbIX €eAMHUL, BewlecTBa. Pacuétbl Mo opmysam
XUMMUYECKMX COeAUHEHNIA.

dun3nyecKne 1 XMMUYECKME ABNEHNA. XUMUYECKast peakums v eé npusHaku.
3aKOH COXpaHeHMsi MaccCbl BeLlecTB. XMMUYeCKue ypaBHeHMs. Knaccugukaums
XUMMNYECKMX peakuUnii (CoeMHEHMS, Pa3/IOXKEHMSI, 3aMELLIEHNS, 0OMEHa).

XUMUYECKNI 3KCNEPUMEHT :

3HAKOMCTBO C XMMWYECKOW MOCyAoi, npasBunamu pabotbl B nabopatopum u
npuémamm obpalleHns ¢ 1abopaTopHbIM 060pYA0BaHUEM, U3YYeHWEe U OnucaHue
(hM3MYECKMX CBOWCTB 00pa3LOB HeopraHMYeCcKMX BeLUECTB, HabntoaeHue
(u3nyeckmx (nnaefieHNe BOCKa, TasHWe fbAa, pacTMpaHue caxapa B CTYIKe,
KUMEHWE W KOHAEHCAUWA BOAbl) U XUMUYECKUX (rOpeHune CBeyn, MpoKasvBaHue
MeJHOI MPOBOJIOKN, B3aUMOLENCTBNE Mefla C KUCIOTOW) SABNEHWNIA, HAbNIOAEHWE U
OnucaHve NPU3HAKOB MPOTEKAHUS XMMUYECKMX peakuuid (pas3noXeHue caxapa,
B3aVIMO/ENCTBME CEPHON KUCNOTbl C X0pUAOM 6apus, pas/nioxeHne rugpokcmaa
mean (I1) npn HarpeeaHuK, B3aMMOLENCTBME Xenesa ¢ pactBopom conmm meam (1),
M3y4yeHre CrnocoboB pasfefieHnst CMeceld: C MOMOLLbI0 MarHuTa, (PUIbTpoBaHue,
BblNapuBaHue, ANCTUNNAUNUA, XpoMaTorpagus, NpoBefeHe O4YUCTKM NMOBapeHHOIA
conn,  HabnwfeHVe U OnNucCaHWe  pe3y/bTaTOB  MPOBEAEHWA  OrbITa,
WNIIOCTPUPYIOLLIErO  3aKOH COXpaHeHUst MacCbl, CO3[aHue Mofeneid MOeKy/
(LUapoCTEPXKHEBBIX).

BaxkHelLLme npeacTaBUTeNIM HeOPraHNYEeCKNX BeLLIECTB

Bo3gyx - cmecb rasoB. CoctaB Bo3gyxa. Kucnopog - 31emMeHT U NpocToe
BeWecTBO. HaxoxgeHne Kucnopoga B npupode, (PU3NYECKMe N XUMUYEeCKue
cBorcTtBa (peakuum ropeHus). Okcugbl. [pyvmMeHeHue Kucnopoga. Cnocobbl



MoslydeHnss KUcnopoga B Jflabopatopum U MPOMbILLNIEHHOCTU.  KpyrosopoT
Kncnopoga B npupoge. O30H - afnoTponHas MoanuguKaumns Kucnopoaa.

TennoBo 3PPEKT XMMUYECKOW peakumn, TEPMOXMMMUYECKME YPaBHEHUS,
3K30- M 3HOOTEPMMYECKME peakuun. TOMAmMBO: Yrofib M MeTaH. 3arps3HeHue
BO34yXa, YCUNeHNe NapHMKOBOIro apdeKkTa, pas3pyLleHne 030HOBOIO C/0S.

Bofopos — anemMeHT W MNpOCTOe BeLeCTBO. HaxoxieHue Bogopoja B
npupode, ¢uU3Myeckue © XMMUYECKME CBOMCTBA, MPUMEHEHME, CrOCOObI
nonyyeHusa. Kncnotbl 1 Conu.

MonsipHbIi 06bEM razoB. PacuéTbl N0 XUMUYECKNM YPaBHEHUSM.

du3nyeckne CcBOMCTBA BOAbl. Boma Kak pacTBopuTe/b. PacTBOpbl.
HacbIlleHHble M HeHacblWweHHbIe PacTBOPbl. PacTBOPUMOCTb BeELLECTB B BOfE.
MaccoBas gons BellecTBa B pacTBope. XMMUYECKMe CBOMCTBA BOAbl. OCHOBaHWS.
Ponb pacTBOpPOB B MPUPOAE U B XXMU3HW YenoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsisHeHVe NPUPOAHbIX Bog. OXpaHa 1 04YMUCTKA NPUPOLHbLIX BOA,

Knaccndumkaums HeopraHuyeckmx coeamHeHni. Okcmapbl. Knaccuukaums
OKCcMAoB:  coneobpasytowme  (OCHOBHblE,  KWUCNOTHble, amqOTepHble) WU
Hecofeobpasytowme. HomMeHknatypa OKcuaoB. Pusnyeckme u  XMMUYECKMe
CBOMCTBA OKCUAOB. NonyyeHre OKCUAOB.

OcHoBaHMsl.  KnaccuuKkaumMs OCHOBaHMIA:  LLENOYM U HepacTBOPUMbIE
OCHOBaHMSi. HomeHKnaTypa OCHOBaHM. PuU3NYECKME U XUMUYECKME CBOMCTBA
OCHOBaHW. onyyYeHe OCHOBaHUIA.

Kuncnotel. Knaccndmkauma kucnot. HomeHknatypa Kucnot. dusnyeckne n
XUMUYECKME CBOWCTBa KUCMOT. Psg akTtuBHOCcTM MeTannoB H. H. beketosa.
NonyyeHme KUCNOT.

Conn. HomeHKnaTypa coneit. ®u3nyeckne U XMMmUYecKne CBOMCTBA CONMEN.
Mony4yeHne conei.

["eHeTMYecKast CBA3b MEX/Y Kaccamy HEOPraHWYECKNX COeIMHEHWIA.

XUMUNYECKNI 3KCMEPUMEHT :

KauyeCTBEHHOe OMNpefesieHne CofepXXaHns KUCMopoaa B BO3AyXe, MOSy4YeHue,
cobupaHue, pacrno3HaBaHWE W W3Y4YeHWe CBOWCTB KUCnopoda, HabnoaeHme
B3aMMOAENCTBMA  BELLECTB C KUCNOPOAOM W  YCNOBUS  BO3HWKHOBEHUSI U
npekpaweHnss ropeHuns (noxkapa), O3HaKOM/JeHWe C obpasuyamn OKCUAOB W
onucaHue WX CBOWCTB, MNOMy4YeHWe, cobBUpaHMe, pacro3HaBaHMe U U3yYeHue
CBOICTB Bofopofa (ropeHue), B3aMmofeincTeme Bogopoda ¢ okcugom megu (I1)
(BO3MOXXHO MCMONb30BaHUE BMAeOMaTepuano), HabnwoaeHne 06pasLOB BeLLECTB
KonnyectBOM 1 MOMb, WCCMeAoBaHWe OCOOEHHOCTe pacTBOPEHWS BELLECTB C
Pas3IMYHON  PacTBOPMMOCTbIO, TMPUrOTOB/IEHNE PACTBOPOB C  OMpeaenéHHOA
MacCOBOW [10/1e PacTBOPEHHOrO BELLECTBA, B3aVMOMENCTBME BOAbI C MeTallamu
(HaTpyem ¥ Kanbumem)  (BO3MOXHO  WCMOMb30BaHWE  BUAeOMaTepuasos),



nccnefoBaHMe  06pasyoB  HEOPraHMYecKUX BELeCTB  Pas/IMyHbIX  K/1accos,
HabMtoAeHe M3MEHEHNA OKpPacKn MHAMKATOPOB B pacTBOpax KUCMIOT W LUENoYen,
M3yyeHne B3aMMomencTBUA okcuaa Mean () ¢ pacTBOPOM CEPHOM KUCNOTI,
KUCNOT C MeTalnlaMun, peakunin HernTpanusauum, nosnyyveHue HepacTBOPUMBIX
OCHOBaHW, BbITECHEHME OAHOr0 MeTa/ifa ApYyruM K3 pacTBopa COMN, peLleHune
3KCNepUMeHTa/IbHbIX 3afa4y Mo reve «BaxkHelye KnacCcbl HeopraHWYecKmx
COEANHEHWNIN.,

Mepuogmyecknin - 3akoH U [lMepuognydeckass cucTemMa XMMUYECKNX
anemeHToB [f. . MeHgeneeBa. CTpoeHMe aToMOB. XMMUYecKas CBSA3b.
OKMCNUTENTbHO-BOCCTaHOBUTENbHbIE peakLunmn

MepBble MOMbITKA KaCCU(PMKALUN XUMUYECKUX 3eMeHTOB. [loHATME O
rpynnax CXoAHbIX 3/MeMEHTOB (LUeNOYHble U  LIeNOYHO3eMe lbHble MeTaslbl,
rasioreHbl, MHepPTHbIE rasbl). SNEMeHTbI, KOTOpPble 06pa3ytoT aM()oTepHbIE OKCUAbI
N TMAPOKCUABbI.

Meproanyecknii 3akoH. MNMepuoamnyeckas cucteMa XMMUYECKUX 3/1EMEHTOB [,
. MeHpaeneesa. KopoTkonepuogHas M O/IMHHOMEPUOAHas  (hOpMbl
[MeproanyecKon CMCTEMbl XUMMYECKMX anemeHToB . . MeHpgeneesa. MNepuogbl
M rpynnbl. PU3NYECKUIA CMbICT MOPSLKOBOr0 HOMepa, HOMEPOB Mepuoja U
rpynnbl 3/IEMEHTA.

CTtpoeHune atomoB. CocTaB aTOMHbIX afep. V130Tonbl. IneKTpoHbl. CTpoeHme
3NEKTPOHHBLIX  0060/104eK  aTtoMoB  MepBbiX 20  XMMWYECKUX  3/1EMEHTOB
Mepvoanyeckoin cuctembl . V. MeHgeneeBa. XapaKTepucTuKa XMMUYECKOro
afeMeHTa Mo ero nonoXeHuto B MNepuognyeckoin cucteme . V. MeHgeneesa.

3aKOHOMEpHOCTU W3MeHeHUA pajuyca aTtOMOB XUMMUYECKUX 3/1eMEHTOB,
MEeTa/I/INYECKMX U HEMETA/I/IMYECKMX CBOCTB MO rpynnam 1 nepuosiam.

3HayeHue MeproanyecKoro 3akoHa 1 Mepnoanyeckor CUCTEMbl XUMNYECKNX
3/IEMEHTOB [N18 Pa3BUTUA Hayku U npaktuki. O. V. MeHpaeneeB - YYéHbIA ©
rpadkKaaHviH.

Xumnyeckasa cBA3b. KoBasieHTHad (MonspHas W HemnonspHas) — CBA3b.
ANeKTPOOTPULATENLIKOCTL XUMUYECKUX 3N1EMEHTOB. [/IOHHasA CBA3b.

CrteneHb  okucneHnsa.  OKUCNUTENbHO-BOCCTAaHOBUTE/IbHBLIE  PEaKLMMU.
[MpoLieccbl OKUCNEHUA 1 BOCCTaHOBNEHUS. OKUCIUTENN U BOCCTAHOBUTENM.

XVMNYECKNIA 3KCNEPUMEHT :

M3yyeHve 00pa3LOB BELLECTB MET//IOB U HEMeTas/loB, B3avMOLENCTBME
rMOpoKcuaa UMHKa C pacTBOpaMu KWUCMOT W LWenodeid, NpoBeAeHUe OMbITOB,
WNIIOCTPUPYIOLWMX  NPUMEPbl  OKMUC/IUTE/IbHO-BOCCTaHOBUTE/IbHBIX  peakLuii
(ropeHwue, peakunn pasnoXKeHus, CoeanHeHNs).

Me>KnpegMeTHbIe CBA3W



Peannzaumsa MeXnpeaMETHbIX CBSI3e MNpPU M3YYEHUU XMMUMM B 8 Kracce
OCYLLECTB/AETCA Yepe3 WCMo/b30BaHME KakK O0OLWMX ecTeCTBEHHO-HAY4YHbIX
MOHATUIA, TaK N MOHATUIA, SABNSHOLLMXCA CUCTEMHLIMU ANS OTAENbHbLIX MPeaMETOB
eCTeCTBEHHO-Hay4HOro uyKna.

O6LuUMe ecTeCTBEHHO-HaY4YHble MOHATMS: Hay4HbIA (PaKT, runoTesa, Teopus,
3aKOH, aHa/u3, CUHTe3, Krnaccudukauus, MepuoanyHoOCTb,  HabMoaeHwe,
9KCNEePUMEHT, MOAENNPOBaHNe, N3MEPEHNe, MOENb, ABNEHNE.

dusmnka: martepusi, aToMm, 3SMeKTPOH, MPOTOH, HEWTPOH, WOH, HYKuA,
M30TONbI, PaANOaKTUBHOCTb, MOJEKY/a, 3NEKTPUYECKUIA 3apsf, BELLECTBO, Teno,
00bEM, arperatHoe COCTOSHME BELLECTBa, ras, (M3NYeCKMe BeNNUYUHBI, eANHULbI
M3MepeHns, KOCMOC, NiaHeTbl, 3Bé3abl, ConHue.

Buonorus: oTocnHTE3, AblXaHue, bruocdepa.

eorpacmsi:  aTmocepa, rugpocepa, MWHepanbl, TOPHble  MOPOAb,
rnose3Hble CKOMaemble, TOMNBO, BOAHbIE PECYPChI.

9 KNNACC

BeLlecTBO 1 XMMUYeCKast peakuus

MeproanyecKnii 3akoH. Mepuoamyeckas cucteMa XMMUYECKUX 31EMEHTOB [,
. MeHpeneeBa. CTpoeHMe aToMOB. 3aKOHOMEPHOCTM B M3MEHEHMW CBOWCTB
XUMUYECKMUX 3/IEMEHTOB MepBbIX TPEX MNEPUOAOB, Kanusi, KaibUMsa U KX
COeAVMHEHNIA B COOTBETCTBUM C TMOMIOXKEHWEM 3MEMEHTOB B [leproanyecKon
cucTeMe M CTPOEHMEM UX aTOMOB.

CTpoeHve BelecTBa: BUAbl XMMWYECKOW CBSI3W. TuWNbl KPUCTAINYECKUX
PELLETOK, 3aBUCMMOCTb CBOWCTB BELLECTBA OT TUMa KPUCTaIMUYECKON PELLETKN U
BMA XMMNYECKOW CBA3N.

Knaccnukaums m HOMeHKnaTypa HeopraHuyecKmx BelecTB. XMMUYECKue
CBOMCTBa BELLECTB, OTHOCALUMXCA K pPas3/IMyHbIM KfaccaM HeopraHU4eckux
COeIMHEHWI, reHeTUYeCKast CBA3b HeOpraHMYeCKnX BeLLECTB.

Knaccugukauma XMMUYeCKUX peakupii No pasinyHbIM npusHakam (No vmcny
M COCTaBy Y4aCTBYHOLMX B peakuuMu BeLLeCTB, MO TensoBoMy 3ddekTy, Mo
N3MEHEHUIO CTEMeHEen OKUCNEHMS XUMUYECKUX 3/IEMEHTOB, MO 06paTUMOCTH, MO
y4yacTUIO KaTanmsatopa). JK30- U 3HAOTePMUYECKME peakLun, TEPMOXUMUYECKME
YPaBHEHWS.

[MOHATME O CKOPOCTU XUMWYECKOW peakumn. [MoHsATME 06 06paTUMbIX U
HeobpaTUMbIX XMUMUYECKUX peakumax. TOHATME O rOMOreHHbIX U reTeporeHHbIX
peakuusax. MoHsATHe 0 KaTanmze. MOHATME O XMMUYECKOM paBHOBECUU. PaKTOpb,
BAVSIIOLLME HA CKOPOCTb XMMWYECKOW peakuuMm W MOMOXEHUE XMMUYECKOro
paBHOBECUS.

OKMCINTENIbHO-BOCCTAHOBUTE/IbHbIE  peakuMyu,  3MIEKTPOHHbLIN  6anaHc
OKUCNNTENbHO-BOCCTAHOBUTE/IbHOW peakumn. CocTtaBneHve  ypaBHEHWI



OKMC/INTENbHO-BOCCTAHOBUTENbHLIX  peakumMid € UCMOoNb30BaHMEM  MeToja
3/1eKTPOHHOro b6anaHca.

Teopus aNeKTPONUTUYECKOW AMccoLMaLn. SNEKTPOUTLI U HEINEKTPOSIUTDI.
KatunoHbl, aHWOHbl. MexaHu3M auccoumaumy BeLeCTB C Pas/IMYHbIMU  BUAAMUA
XUMUYecKoW cBasn. CTeneHb amccoumanmn. CunbHble U cnabble 3NeKTPONUTI.

PeakLn MOHHOr0 0OMeHa. YC/oBMS NMPOTEKAHWNA peakumidi MOHHOro 06MeHa,
MOSHblE W COKpaLLEHHblE WOHHbIE YpaBHeHUsi peakumidi. CBOICTBaA KUC/OT,
OCHOBaHWA W COMeil B CBETE MpPeACTaBNeHW 00  3NEKTPONUTUYECKOIA
auccoumaumn. KavyectBeHHble peakummn Ha MOHBbL. TOHATUE O TMAPOIN3E COMEN.

XVMUYECKMIA 3KCNEPUMEHT :

O3HaKOMJIEHME C MOAEeNAMM KPUCTAINIMYECKMX PELUETOK HeopraHUYecKumx
BELLECTB - METa//IOB M HeMeTainoB (rpaura u anmMasa), C/AOXKHbIX BeLLecTB
(xnopuga Hatpus), uccnefoBaHue 3aBUCUMOCTM CKOPOCTU XMMWYECKOW peakuumu
OT BO3[ENCTBMS pas/INyHbIX (HaKTOPOB, WCCMeA0BaHWE 3/1eKTPONPOBOLHOCTY
pacTBOpPOB BeLUECTB, Mpouecca AMccoumaumMn  KUCNOT, Lenoyen un - conew
(BO3SMOXXHO ~ WCMONb30BaHWE  BWAEO  MaTepuasioB), MNPOBefeHWe  OMbITOB,
WNIIOCTPUPYIOLUMX  MPU3HAaKW  MPOTEKaHWs  peakuuidi  MOHHOro  0bmMeHa
(obpasoBaHMe Ocafka, BblgeneHve rasa, 00pa3oBaHMe BOAbl), OMbITOB,
WNIIOCTPUPYIOLMX  NPUMEPbl  OKUC/IUTE/IbHO-BOCCTAHOBUTESIbHBIX  peakLuii
(ropeHve, peakumn pasfioKeHWUs, COefMHEHMs), pacro3HaBaHWe HeopraHW4ecKnx
BELLECTB C MNOMOLUbKO  KAYeCTBEHHbIX peakuMil Ha  MOHbI,  peLleHue
3KCNepUMeHTa/IbHbIX 3aau.

HemeTannbl n nx coeguHeHNs

Ob6uaa xapakTtepucTuka ranoreHos. OCOGEHHOCTU CTPOeHWUA aTOMOB,
XapaKTepHble CTerneHn okucneHus. CTpoeHue M (hU3M4Yeckme CBOWCTBA MPOCTbIX
BELECTB -  ra/loreHoB. XUMWYEeCKMe CBOMCTBAa Ha MpumMepe  x/opa
(B3aMMogelicTBe C MeTaslaMu, HeMeTanamu, Lefovamu).  XI0pOBOAOPOL.
ConsHas KuCnoTa, XMMWYecKne CBOMCTBA, MOSyYeHWe, MpuMeHeHve. [einctaue
X/lopa U XN0POBOAOPOAA Ha OpraHM3m YenoBeka. BaxHeiwime xnopugbl U KX
HaxoXeHue B NpUpoae.

Obwan xapaktepuctuka anemeHToB VIA-rpynnbl. OCO6EHHOCTU CTPOEHWS
aTOMOB, XapaKTepHble CTerneHW OKucreHust. CTpoeHWe M (DM3MYeCKMe CBOINCTBA
MPOCTbIX BELLECTB - KUCOpoAa U cepbl. ANNOTPOMHbIE MOAUMUKALMM KUCIOpoaa
N cepbl. XMMUYeCKne cBoMcTBa cepbl. CepoBOAOpPOA, CTPOEHUe, (M3MYecKue K
XUMmnYeckme cBorcTBa. OKCuAbl Cepbl Kak MpeacTaBUTENN KUCNOTHLIX OKCWUOB.
CepHad KucnoTa, u3MYeckme U XUMUYecKue cBoWcCTBa  (06LIME  KaK
NpefcTaBUTENA  Knacca KUCNOT M cneuuguyueckue). XMMUYECKMe peakuuu,
nexXkawie B OCHOBE MNPOMbILLIEHHOrO Crocoba MoyYeHUs CEpHOM KUCNOTbI.
MpyMeHeHWe cepHO KUCNOTbI. COMN CEPHOM KMCMOTbI, KaYeCTBEHHas peakums Ha



Cynb(haT-noH. HaxoxaeHne cepbl U eé coefMHeHW B npupoge. XMMUYeCKoe
3arpssHeHne OKPY>KaloLein cpedbl COeAvHEHUAMWU cepbl  (KUCNOTHbIE  LOXKAW,
3arpsisHeHve Bo3ayxa 1 BOAOEMOB), CNOCOObI ero NpeaoTBpaLLeHus.

Obwan xapaktepuctnka anemeHToB VA-rpynnbl. OCOBGEHHOCTN CTPOEHMS
aTOMOB, XapaKTepHble CTerneHW OKUCNeHWs. A30T, pacnpocTpaHeHWe B MPUPOAE,
(hn3nyecKne N XMMMYeCcKme CBOMCTBa. KpyrosopoT as3oTta B npupoge. AMMUaK, ero
(hM3nYECKMe U XMMUYECKME CBOMCTBA, NOMyYeHre 1 npumeHeHne. Conm ammoHus,
NX (PU3NYECKME N XMMUYECKMEe CBOWCTBa, NpUMeHeHVe. KayecTBeHHas peakums Ha
MOHbI aMMOHMA. A30THaf KWUCOTa, €8 MosyyeHune, (U3NYEecKne n XMMUYECKMe
cBoicTBa (0OWMe KakK npeacTtaBMTens Knacca KWUCNOT W cneuuguyeckune).
icnonb3oBaHWe HWUTPATOB W COMEM  aMMOHMS B KayeCTBE  MUHEPasIbHbIX
yA06peHNA. XUMNYECKOE 3arpsisHEHNE OKPY)KatoLLEeN cpefbl COeANMHEHMSAMIN a30Ta
(KMCNOTHbIE [0XKAW, 3arpsa3HeHWe BO3[dyxa, MOYBbI M BOAOEMOB). docdop,
annoTponHble MoAangpuKaumm qocdopa, PUNYECKME U XUMUYECKME CBOMCTBA.
Okceung docopa (V) u ocopHas KUCIOTa, PUNYECKME U XMMUYECKME CBOCTBA,
nonyyeHue. cnonb3oBaHne PochaToB B Ka4eCTBe MUHEPA/IbHbLIX YA0OPEHWIA.

Obuaa xapakTepucTtnka anemeHtoB IVA-rpynnbl. OCO6EHHOCTM CTPOEHWS
aTOMOB,  XapaKTepHble  CTENeHW  OKUCMeHWA.  YT/Iepod,  alloTpOmnHbIe
MoAM(MKaLMKN, pacrnpocTpaHeHne B nNpupode, (U3MYECKMe W XUMUYECKMe
cBoiicTBa. Agcopbums. KpyroBopoT yrnepoga B npupoge. Okcuabl yrnepoga, mx
(M3nyeckme N XUMUYECKMe CBOWCTBA, [ENCTBME Ha >KMBble OpraHU3Mmbl,
noslyyeHVe M NPUMEHEHWe. IKONOrMYeckne Mpobsiembl, CBSA3aHHbIE C OKCUAOM
yrnepoga (IV), runotesa rnobasbHOro MOTEMNEHNA KAUMaTa, MapHUKOBbI
adhheKT. YronbHaa KuUCnoTa U eé conu, Ux nmsnyeckne n XMMUYeCcKne CBOWCTBA,
noslyyeHve © npuvMeHeHne. KayecTBeHHad peakuuss Ha  KapbOHaT-UOHbI.
cnonb3oBaHve KapboHATOB B ObITY, MeAuLUMHE, MPOMbILLIEHHOCTM U CEIbCKOM
XO035ICTBE.

[MepBOHaYasibHbIE MOHATMSA 006 OPraHNYecKNX BELLECTBaxX KakK O COeAUMHEHUAX
yrnepoga (MeTaH, 3TaH, 3TWIEH, aueTWIeH, 3TaHO/, MIMUEPUH, YKCYCHasA K1COTa).
MpupoaHble WMCTOYHUKK  YrNeBogopoaoB (Yronb, MPUPOAHbLIA ra3, HeqTb),
NPOAYKTbl UX nepepaboTkn (6eH3nH), MX ponb B ObITY WU MPOMbILLIEHHOCTMH.
[MoHATVE O BMONOINYECKN BAXKHbLIX BELLECTBAX: »XMpax, 6enkax, yrnesogax - n ux
PO B OKU3HM YenoBeka. MartepuasibHOe  eAMHCTBO  OpPraHUYeckux U
HeopraHMYecKnX COoeaMHEHWIA.

KpemHuiA, ero (¢usnyeckne W XMMUYECKME CBOWCTBA, MOMy4YeHUe W
npuveHeHve. CoefMHeHVs KpemHusi B npupoge. O6wme npeacTasnieHns 06
okcnge Kpemuust (IV) n KpemHWeBOR KucnoTte. Cuimnkatbl, UX WUCMOMb30BaHWE B
ObITY, B MPOMbILLIIEHHOCTN. BadkHellume CTpouTe/lbHble MaTepuasibl: Kepamuka,



CTEKNO, LEeMeHT, GeTOH, >kene306eToH. lMpobnembl 6e30MacHOro MCrosb30BaHNA
CTPOUTENbHbIX MaTEPUANOB B MOBCEAHEBHOMN XXM3HM.

XNUMNYECKNI 3KCMEPUMEHT :
N3yyeHne 06pa3LloB HEOPraHMYeCKUX BELECTB, CBOMCTB COMAHON KWUCNOTbI,

NpoBefeHNe KaueCTBEHHbIX peakuuid Ha XNOpuA-MOHbI U HabMoaeHne NPU3HaKoB
MX MPOTEKaHUs, OMbITbl, OTPaXarolme (U3NYeCKMe N XUMUYECKMe CBOCTBa
ra/loreHoB U WX COoeAuHEHWA (BO3MOXXHO WCMO/b30BaHWE BUAEOMATePUaoB),
O3HaKOM/IeHMe ¢ obpasuamy X/opugoB  (rafioreHUaoB), O03HaKOMJIEHVE C
obpasuamn  cepbl M €€  coeAMHeHMsIMM  (BO3MOXKHO  MCMO/Ib30BaHMe
ByAeoMaTepranoB), HabnoAeHNe npouecca 00yrnmMBaHMs caxapa noj AencTsuem
KOHUEHTPUPOBAHHOW  CEPHOW  KUCNOTbI,  M3Yy4YeHMe XMMUYECKUX CBOWCTB
pazbaB/IEHHO CEPHOIN KUCNOTbI, MPOBEAEHNE KaYeCTBEHHON peakummn Ha cynbar-
WOH W HabnofeHne npusHaka eé npoTeKaHusi, O03HAKOMJIEHME C (PU3NYECKMMU
CBOMCTBaMM a3oTa, ocdopa U WX COeAVMHEHWUIA (BO3MOXHO MCMOMb30BaHME
BUAeoMaTepuranos), obpasLamMm asoTHbIX U (HOCHOPHbLIX YA0OPEHWIA, NONyYeHue,
cobupaHue, pacrno3HaBaHWe W W3y4YeHMe CBOWCTB ammuaka, MpoBefeHue
KayeCTBEHHbIX peakuuii Ha MOH aMMOHUA U pocdaT-uoH N 13yveHne NpPU3HaKOB
NX NPOTEKaHWS, B3aMMOAENCTBME KOHLIEHTPMPOBAHHOM a30THOW KUCNOTbI C MeAbto
(BO3MOXHO MCNONb30BaHVe BUEOMaTepnanos), n3ydeHne  Mopenel
KPUCT/IINYECKUX PeLUBTOK asiMasa, rpaguta, QyniepeHa, O03HaKOM/eHWe C
MpoLeccom afacopoumm pacTBOPEHHbLIX BELLECTB aKTUBUPOBAaHHbLIM YINEM WU
YCTPOMCTBOM NPOTMBOrasa, MosyyeHne, cobrpaHue, pacrnosHaBaHue N U3ydeHue
CBOWCTB YrNeKUC/Ioro rasa, MpoBefeHVe KauyeCTBEHHbIX peakuuin Ha KapboHaT u
CUNKAT-MOHbI U U3Y4YeHWe TMPU3HAKOB WX MPOTEKaHWs, O03HaKOM/IEHMe C
NPOAYKUMEA CUNIMKATHON MPOMBILLIEHHOCTH, peLleHne  3KCMepUMEHTaTbHbIX
3aa4 no TeMe «BaxxHenwme HemeTa/ibl U X COEANHEHNS».

MeTa//ibl N NX COeANHEHUS

O6LLasa xapaKTepucTUKa XMMUYECKMUX 3/1EMEHTOB - MeTasl/loB Ha OCHOBaHUM
NX MONOXEHUs B [1epuvoAMYecKOin CUCTEME XUMUYECKUX anemeHToB . W.
MeHpzeneesa 1 CTpoeHus atomoB. CTpoeHMe MeTalsioB. MeTasinyeckas CBAsb U
METa/IINYECKas  KpUCTa//IMYecKas  pelléTka.  JNMEeKTPOXMMUYECKUA  psif
HanpsHKeHU MeTalnoB. PU3MYECKME M XUMUYECKMe CBOMCTBa MeTasioB. O6Lme
CNocobbl MonyvyeHNss MeTannoB. [OHATME O KOPPO3UM METa/IoB, OCHOBHbIE
CMocobbl 3aWnTbl UX OT Koppo3uu. Cnnasbl (CTalb, YYryH, AOPaSIFOMUHNNA,
OpOH3a) 1 X NPUMeHeHVE B ObITY 1 NPOMbILL/IEHHOCTW.

LLlenoyHble MeTa/Nbl: NONOXeHUe B MepuogMUecKon CUCTEME XUMMUYECKUX
anemeHToB [. V. MeHpeneesa, CTPOEHME KX aTOMOB, HaxoX[eHue B Mpupoe.
®Pun3nyeckme N XMMUYECKMe CBOCTBA (Ha Mpumepe HaTpua K kanms). OKcugbl 1



rMAPOKCUAbl HaTpua W Kaiug. [IpMMEHEHME LLENOYHbIX METI0B U UX
COEANHEHUIA.

LLlenoyHo3eMeNlbHble  MeTa/iflbl - MarHWid - M Ka/lbUWiA:  MOMIOXKEHME B
MeprofnyecKoin cucTemMe XMMUYeCKUX anemeHToB M. V. MeHpeneeBa, CTpoOeHuWe
NX aTOMOB, HaxoXaeHve B npupoge. Pu3nYecKme 1 XMMUYECKMEe CBONCTBA MarHUS
N Kanbuma. BakHeliwwve coefMHeHUs Kanbumus (OKCUA, TUAPOKCKUL, COMW).
YKECTKOCTb BOAbI M Crocobbl eé yCcTpaHeHus.

ANOMUHUIA: NonoXeHue B Meprnoanyeckoin cucteMe XMMUYECKNX 3/1EMEHTOB
. V. MeHfeneesa, CTpOeHMe aToOMa, HaxoXpaeHwe B npupoge. dusmyeckne u
XMMMWYECKMEe CBONCTBA a/IlOMUHMA. AMKDOTEPHbIE CBOMCTBA OKCMAA M TMAPOKCMAA
TIOMUHUA.

YKeneso: nonoxxeHue B Mepnoamnyeckoin cucteme XMMMUYECKUX 3N1EMEHTOB [,
. MeHaeneesa, CTPOeHWe atoMa, HaxoxaeHwe B npupoge. PusmMyeckue wu
XUMUYeCKMe ceoiicTa Xenesa. OKcuabl, rmapokcnabl 1 conm xenesa (1) v xenesa
(1), nx cocTas, CBOWCTBA W MONYYEHNE.

XUMUYECKUIA 3KCNEPUMEHT :

O3HaKoOM/ieHWe ¢ o6pasuamMyM MeTal/ioB U CMAaBoB, WX  (PU3NYECKUMU
CBOMCTBaMM,  W3yYeHMe  pe3y/nbTaTOB  KOppo3uuM  MeTaiioB  (BO3MOXXHO
MCMO/b30BaHEe BUeOMaTepuasioB), OCOOEHHOCTe B3aMMOENCTBMA  OKcuaa
KanbUMs W HaTpus C BOAOA (BO3MOXHO WCMO/b30BaHWe BUAeOMaTePUaos),
MccnefoBaHNe CBOWCTB YKECTKOM BOfbl, MPOLeCca ropeHns Xenesa B KUCIOPOAe
(BO3SMOXXHO ~ UCMO/Ib30BaHWe  BWAEOMATEPUasoB),  MPU3HAKOB  MPOTEKaHWS
KaYeCTBEHHbIX Peakuuii Ha MOHbI: MarHus, Kaibuusi, aJIlOMUHUA, LMHKa, >Kenesa
(1) nxenesa (111), megn (I), HabnO4EHE N ONMCaHWE MPOLLECCOB OKpalLMBaHWUS
MNamMeHN WOHaMW HaTpus, Kams U Kaibuma  (BO3MOXKHO  MCMO/b30BaHWe
BUeoMaTepuanoB), UccnefoBaHne amOTEPHbIX CBOMCTB MMAPOKCUAA aTIlOMUHNS
N TMAPOKCUAA LUMHKA, PeLleHme aKCnepuMeHTasIbHbIX 3a4a4 Mo TeMe «BakHeinwne
MeTa/l/Ibl N UX COEUHEHNS.

XNMUA 1 OKpyXKatroLlaa cpefa

BewectBa M MaTepuanbl B MOBCEAHEBHON >KU3HW YenoBeka. besonacHoe
MCNONb30BaHME BELLECTB U XMMWYECKUX peakuuii B 6bITy. lMepBas MOMOLb Npu
XUMNYECKNX OXKOrax u OTpaB/eHUAX.

XMMUYeCKOe 3arps3HeHVie OKpyXKatollei cpefpl (npefesnbHas Aonyctumast
KOHLeHTpauua Bellects, ganee - MAK). Pofb Xumnn B peLleHnmn 3KOI0TNYECKUX
npo6siem.

XUMUYECKNIA IKCNEPUTbEHT

n3yyeHve 006pasLoB martepuasnioB (CTEK/0, CriaBbl METII0B, NOMMMEPHbIE
marepuasbl).

Me>KnpeLMeTHbIe CBA3N



Peanunzauma MeXnpeAMETHbIX CBA3eM MpU M3YyYeHUU Xumumn B 9 Knacce
OCYLLECTB/INETCA 4Yepe3 WCMOoMb30BaHWE KakK O6WMX eCTeCTBEeHHO-Hay4YHbIX
MOHATWIA, TaK W NOHATUMN, SBASIOLMXCA CUCTEMHBIMW ANS OTAE/bHbIX MPeAMETOB
eCTECTBEHHO-HaY4YHOro LKa.

OOLUMe ecTeCTBEHHO-Hay4YHble MOHATMA: Hay4HbIA (DaKT, TUMoTe3a, 3aKOoH,
Teopus, aHaamM3, CUHTE3, Kaccumkaums, nepuoanMYHOCTb,  HabnoaeHue,
3KCMEPUMEHT, MOJENMPOBaHNe, W3MepeHVe, MOfefNb, SBMEHME, MNapPHUKOBbIN
apeKT, TEXHONOrUSA, MaTepuasbl.

®du3nka: marepus, atoMm, 3/EKTPOH, MPOTOH, HEWTPOH, WOH, HYK/IWA,
M30TOMbIl, PaANOaKTUBHOCTb, MOJIEKYNA, 3NIEKTPUYECKUA 3apsid, MPOBOLHUKN,
MONYNPOBOAHUKK,  AN3INEKTPUKKN,  (POTO3/1EMEHT,  BELLeCTBO, Teno, O0OBbEM,
arperaTtHoe COCTOsiHVE BeLLeCTBa, ras, pacTBop, paCTBOPUMOCTb, KPUCTA/I/IMYECKAs
PELETKa, CraBbl, (M3MYECKMe BeNUUMHbI, eAUHULbBI U3MEPEHNS, KOCMUYECKOoe
MPOCTPaHCTBO, NnaHeTbl, 38&37bl, COMHLE.

Buonornsa: (oTOCKMHTE3, AbiXxaHWe, Guochepa, IKOCUCTEMA, MUHEPa/IbHbIE
YL06PEHNS, MUKPO3IEMEHTBI, MaKpO3/ileMeHTbI, MUTaTEe/IbHbIE BELLEeCTBa.

[eorpacms:  aTmocdepa, rugpocepa, MWHepabl, TOPHble  MOPOAbI,
rnosie3Hble NCKOMaeMble, TOMNBO, BOAHbIE PECYPCHI.



NAAHNPYEMbBIE PE3YJIbTATblI OCBOEHUNA TMPOIMPAMMBbBI T10
XM HA YPOBHE OCHOBHOI' O OBLLEIO OBPASOBAHUNA

NMNYHOCTHDbIE PE3YJIbTATbI

JINYHOCTHbIE  pes3y/nbTaTbl OCBOEHWA MPOrpaMMbl  OCHOBHOMO  0O6LLEro
0bpa3oBaHMsA AOCTUraloTCa B XO0Ae OOYyYeHUSs XUMUU B eAUHCTBE Y4eOHON W
BOCMNUTATE/IbHOW AeATeNIbHOCTU B COOTBETCTBUM C TPAAULMOHHBLIMUA POCCUNCKUMM
COLMOKY/IbTYPHbIMU U lyXOBHO-HPAaBCTBEHHbIMW  LIEHHOCTAMU, MPUHATHIMA B
obLecTBe npaBuiamMnm M HOpPMamMn MNOBEAEHMS U CMNOCOBGCTBYHOT MpoLeccam
CamMOro3HaHWA, CaMopasBUTUA U coumanmn3aLmmn 00yYaroLLNXCS.

JINYHOCTHbIE  pe3ynbTaTbl  OTPaXKatdT ~ FOTOBHOCTb  0OYy4aroLLMXCS
PYKOBOACTBOBATbCA  CMCTEMOM  MO3UTMBHBLIX  LEHHOCTHbIX  OpUeHTauui W
pacLUMpPeHNe onbITa AeATe/IbHOCTM Ha eé OCHOBE, B TOM YMC/IE B YaCTu:

1) NaTPMOTNYECKOro BOCMUTAHWSA:

LLEHHOCTHOr0 OTHOLLEHNSA K OTEYeCTBEHHOMY KY/IbTYPHOMY, UCTOPUYECKOMY
W Hay4yHOMY HaC/MeAmto, MOHUMAHUA 3HAYEHUS XMMUYECKON HayKU B XKMU3HU
COBPEMEHHOr0 06LLecTBa, CNOCOGHOCTU BNafeTb [OCTOBEPHOW WHMopMaumein o
NepefoBbIX [AOCTUMXKEHMAX W OTKPbITUSX MUPOBOM W OTEYECTBEHHOM XMUMUW,
3aMHTEPECOBAHHOCTY B HAYUHbIX 3HaHMAX 00 YCTPOMCTBE MUpa U OOLLECTBA;

2) rpaXkaaHCcKoro BoCNUTaHus:

MPefCTaBfeHNs O COUMaibHbIX HOPMax W MpaBuiax MeX/IMYHOCTHbIX
OTHOLLEHWIN B KOJINEKTUBE, KOMMYHWUKATUBHOW KOMMETEHTHOCTM B OOLLECTBEHHO
MONE3HOM,  y4ebHOMCCNEA0BaTENIbCKOM,  TBOPYECKOW U ApYyrnx  Buaax
[eATeNbHOCTW, TOTOBHOCTUM K pPa3HOOOpa3HOM COBMECTHOW [AeATe/IbHOCTU Mpw
BbINO/IHEHUN  YYeOHbIX, MO3HAaBaTe/lbHbIX 3afa4, BbIMNO/HEHUN  XUMUYECKMX
9KCMEePUMEHTOB, CO34aHUN YYeOHbIX MPOEKTOB, CTPEM/IEHUS K B3aMMOMOHMMAHUIO
M B3aMMOMOMOLM B Mpouecce 3TOW Yy4yeOHOW [esATeNbHOCTU, TOTOBHOCTU
OLeHMBaTb CBOE MOBedeHMe W TMOCTYMKM CBOMX TOBapuein C no3uumun
HPaBCTBEHHbIX 1 NPaBOBbLIX HOPM C YYETOM OCO3HaHWSA MOCNELCTBUIA NOCTYMKOB;

3) LLEHHOCTM Hay4HOro No3HaHWA:

MMPOBO33PEHYECKME MPEACTaB/IEHNA O BELEeCTBE UM XUMUYECKOWN peakumu,
COOTBETCTBYIOLME COBPEMEHHOMY YPOBHIO PasBUTUA HAyKW W COCTaBAsOLLME
OCHOBY /11 MOHMMaHUA CYLLHOCTU Hay4HOW KapTWHbI MUpa, NpefcTaB/ieHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX PasBUTUS MPUPOLbl, B3aMMOCBA3AX YesoBeKa C
NPUPOAHOM CPeaow, 0 POSIN XMMUX B MO3HAHNN 3TUX 3aKOHOMEPHOCTEN;

Mo3HaBaTe/lbHble MOTWBbI, HarnpaB/ieHHbIe Ha MOJIyYeHUe HOBbIX 3HaHWI MO
XUMUW, HeobXoauMble ANA 0ObACHEHMS HabNOAaEMbIX MPOLIECCOB WU SIBMEHWN,
Mo3HaBaTe/IbHOW, WMH(OPMALUMOHHON W YUTATeNbCKOW KYNbTYpbl, B TOM 4uCre
HaBbIKOB CaMOCTOSITe/IbHOW pPaboTbl C  Y4YeOHbIMW TEKCTamu, ChpaBOYHON



NATEpaTypor, AOCTYMHbIMUA  TEXHUYECKMMM  CPeAcTBamMy  MH(OPMALMOHHbIX
TEXHONOT WA,

NUHTEPEC K OOYyYeHWIO W MO3HaHUHO, H0B03HATENbHOCTb, TOTOBHOCTb U
CMOCOBHOCTb K CamMo06pa3oBaHWMiO,  MPOEKTHOM UM UCCNeAoBaTe/IbCKOM
[eATeNbHOCTU, K OCO3HaHHOMY BblOOPY HanpaBNeHHOCTM M YPOBHSI 00y4YeHMsi B
fanbHenLweM;

4) hopmMMpoBaHUS KY/bTYPbl 340POBbA:

OCO3HaHMe LEHHOCTM >KWU3HW, OTBETCTBEHHOrO OTHOLUEHUA K CBOEMY
3[0pPOBbIO, YCTaHOBKM Ha 3[0POBbI1 06pa3 >KW3HW, OCO3HaHWEe MOCNeACTBUA U
HenpusATne BPeAHbIX MPUBbIYEK (YNOTPebneHns ankorons, HapKOTUKOB, KypeHus),
HeobxoAMMOCTM  cobntoaeHNs npaBua  6e3omacHOCTM  npyu  obpaleHun ¢
XUMUYECKMMU BELLLECTBAMU B ObITY W peasibHON XN3HU;

5) TPyL0BOro BOCNUTaHUS:

MHTepec K NPakTUYeCcKOMY M3y4YeHUto npodeccuii 1 Tpyaa pasnnmyHoro poja,
yBaXKeHMe K TpyAy W pesynbraTtaMm TPYAOBOWA [eATE/IbHOCTW, B TOM 4MC/e Ha
OCHOBE MPUMEHEHUSI NPEAMETHbIX 3HAHWA MO0 XWMUKW, OCO3HAHHBIA BblOOP
VUHANBWNAYaNbHON TPAaeKTOpMM NPOAC/IKEHUS 06pa30BaHNs C YUYETOM IMUHOCTHbIX
WNHTEPECOB U CMOCOOGHOCTU K XUMWUW, OBLLIECTBEHHBIX MHTEPECOB M MOTPEGHOCTEMN,
YCMeLHOW NPogecCnoHaIbHOM AeATeNIbHOCTU 1 Pa3BUTUS HEOOXOAMMbIX YMEHWA,
rOTOBHOCTb afjanTnpoBaTbCs B NPOMECCUOHA/ILHOW Cpeae;

6) 3KO/IOrMYECKOro BOCMUTAHUS:

3KOJIOTUYECKM LieNecoobpasHoe OTHOLUEHME K MPUPOLE KaK WCTOYHUKY
XW3HW Ha 3emse, OCHOBE eé CyLLeCTBOBaHMSA, NOHUMaHWE LeHHOCTU 340POBOro U
6e3onacHoro o6pasa >XW3HW, OTBETCTBEHHOE OTHOLLUEHME K COBCTBEHHOMY
(hM3nYeCKOMY M MCUXMYECKOMY 3[0POBbHO, OCO3HAHWE LEeHHOCTU CO6/MI0LeHNS
npaswn 6e30nMacHOro NoBeAeHUs npy paboTe C BELLECTBaMM, a TaKXKe B CUTYyaLusXx,
YIPOXaKLLMX 300P0BbI0 U XXU3HW NHOLEN;

CMOCOBGHOCTU MPUMEHATL 3HaHWUA, MOyYaemble MPU U3YYeHUU XUMWUW, AN
PeLleHnsa 3afay, CBA3aHHbIX C OKpYXKatoLle MPUPOAHOIA Cpefon, AN NOBbILLEHWS
YPOBHA  3KOMOTMYECKON  KyNbTypbl, OCO3HaHWS  rn106afbHOr0  Xapakrepa
3KOMOrMYecknX npobsem 1 nyTen UX pelleHWs MocpeicTBOM METOLOB XMMUM,
3KONIOMMYECKOro MbILLMIEHNS, YMEHNUA PYKOBOACTBOBATLCA MM B MO3HABaTE/IbHOM,
KOMMYHWKaTUBHOM 1 COLMabHOW MPaKTUKe.

METAMNPEOMETHbIE PE3Y/IbTATbI

B coctaBe MeTavpe4METHbIX pPe3yNbTaToOB BbIAENAT 3HaYMMble ANd
(hopMMpPOBaHNS  MMPOBO33PEeHUA  OOLLeHay4yHble MOHATUA  (3aKOH, Teopwus,
NpUHLMM, TUNOTe3a, (akT, CUCTeMa, MPOLECC, IKCMEPUMEHT U APYroe.), KOTopble
MCNONb3YIOTCA B €CTECTBEHHO-HAYUHbIX YYeOHbIX MpeAMeTax W MO3BOMSHOT Ha
OCHOBE 3HaHW W3 3TUX NpPeaMeTOB (POPMUPOBATL MpPeACcTaB/ieHne O Le/IOCTHOW



Hay4YHOW KapTWUHe MUpa, U YHMBepCa/ibHble y4ebHble feCTBUSA (NO3HaBaTe/bHbIE,
KOMMYHUKATUBHbIE, PErynsiTMBHbIE), KOTOPble 06ecrneynmBaroT (OpMUPOBaHME
FOTOBHOCTM K CamMOCTOSTe/lbHOMY M/IaHUPOBaHUIO U OCYLLECTB/EHNIO Y4ebHOA
[eATeNIbHOCTH,

Mo3HaBaTe/IbHble YHUBepPCa/lbHble yUYebHble [eiCTBUSA

BasoBble flornyeckme gencTBmA:

YMEHWUS WCMO0/b30BaTb MPUEMbI /IOTMYECKOr0 MbILEHUS NPU  OCBOEHMK
3HaHWA: pacKpbIBaTb CMbIC/T XUMWYECKUX MOHATMIA (BbIAENATb WX XapaKTepHble
MpU3HaKK, yCTaHaBNMBaTb B3aMMOCBSA3b C APYrMMWU MOHATUSAMMK), WCMOMb30BaTb
MOHATUA /19 0OBACHEHUS OTAENbHBIX (HaKTOB N ABMIEHWUIA, BblIOMPaTb OCHOBAHWSA 1
KpUTEpUM AN KNacCUuKaumm XUMUYECKUX BELLECTB U XMMUYECKUX pPeakuuid,
yCTaHaB/MBaTb MPUYMHHO-CNEACTBEHHbIE CBS3U MeXAY OObeKTaMu U3yYeHus,
CTPOUTL NIOrMYecKme paccyaeHuns (MHAYKTUBHbIE, AeAYKTUBHbIE, HO aHalornm),
Aenatb BbIBObl 1 3aKN0UEHNS;

YMEHMe TMPUMEHATbL B NpoLEecce MO3HaHUA MOHATMS  (MPeaMEeTHblE U
MeTanpeaMeTHbIE), CUMBONNYECKME (3HAKOBbIE) MOAENN, UCMO/b3yeMble B XUMUN,
Npeo6pa3oBbIBaTb LUMPOKO MPUMEHSIEMbIE B XUMUM MOAE/bHbIE NPeACTaBNeHUs -
XUMUYECKMIA 3HAK (CUMBOM 3/1EMEHTA), XUMWUYECKas (opmyna M ypaBHeHWe
XUMMNYECKON peakuun - npu pelleHnn y4yebHO-Mo3HaBaTe/lbHbIX 3a4a4y, C YYETOM
3TUX MOJENbHbIX MpPeACTaBNEHNA BbISBMSATb M XapaKTepu3oBaTb CYLLECTBEHHbIE
MPU3HAKN M3y4aeMbIX 0OBEKTOB - XUMMUYECKMX BELLECTB U XUMUYECKUX peakLuid,
BbISBNIATL  00OLIME  3aKOHOMEPHOCTW,  MPUYUHHO-CNEACTBEHHbIE  CBA3M U
NMPOTUBOPEYMNS B M3yvaeMblX NpoLeccax 1 ABMeHUsIX.

BasoBble nccnegoBaTeNlbCKue 4eNCTBUSA:

YMEHME WCMOoNb30BaTb MOCTaB/eHHblE BOMPOCHI B KayeCcTBe WHCTPYMEHTa
MO3HaHMA, a Takke B KayeCTBe OCHOBbl A1 (DOPMMPOBAHWUA TUMOTE3bI MO
MPOBEPKe MPaBW/IbHOCTI BbICKa3bIBAEMbIX CY>KAEHWIA;

npuobpeTeHne onbITa MO MNIAHMPOBaHUIO, OpraHu3auMM W MNpPoBeAEHUIO
YUYEHMYECKMX  3KCMEPUMEHTOB, YMeHWe HabnogaTb 3a XO4OM  MpOLecca,
CaMOCTOATeNIbHO MPOrHO3MPOBaThL €ro pesynbTar, (POPMY/IMpoBaTb 0600LLEHNA 1
BbIBOAbI MO pe3ynbTaTtam MpPoBeAEHHOrO OMblTa, UCCMeA0BaHNSA, COCTaBATb OTUET
0 NpojenaHHon pabore.

Pa6oTa ¢ nH(opmaLmen:

yMeHWe BblOMpaTb, aHaM3MpoBaTb W WHTEPNPETUPOBATb MH(OPMAaLMIO
pa3INyHbIX BUAOB M ()OpPM MpefcTaB/eHns, MosyvyaeMyto M3 pasHbIX UCTOYHMKOB
(HayyHo-nonynspHas nuTepaTypa XUMWUYECKOro  COAEPXKaHWs,  CnpaBOYHble
nocobus, pecypcbl WHTepHETa), KPUTUYECKN OLEHMBATb MNPOTMBOPEUMBYIO U
HeJ0CTOBEPHYIO MHHOPMALNIO;



YMeHVe MPUMEHATb Pas3/IMyHble MeTOAbl M 3anpockbl MpV MOUCKE U 0TOOpe
MHOpMaLMM N COOTBETCTBYIOLMX [aHHbIX, HEOOXOAWMbIX [AJ19 BbINO/HEHNS
y4ebHbIX 1 No3HaBaTe/IbHbIX 3afa4 OnpeaenéHHoro Tuna, NPMobpeTeHKe oOnbITa B
061acT  MCNONb30BaHMSA  MH(OPMAaLMOHHO-KOMMYHMKATUBHbBIX — TEXHOMOIUN,
OBNafleHVe Ky/nbTypOoil aKTUBHOIO MCMO/b30BaHNSA Pa3/INYHbIX NOUCKOBBLIX CUCTEM,
CaMOCTOATE/NIbHO BblOMpaTh ONTUMa/IbHYIO POPMY NpPeAcTaBieHNs MHGopMauun v
WNMOCTPUPOBATL PeLlaeMble 3afadn  HECNOXHbIMK - CXeMamu, Auarpammamu,
APYrMK hopmamu rpadukm 1 x KoMoMHauUmMamu;

YMEHMe MCMoMb30BaTb W aHaM3MpoBaTb B mpouecce y4yebHOM w
nccnefoBaTelbCKOM AedaTeNlbHOCTU MHGOPMAaUMIo O B/IMSAAHUM MPOMbILLIEHHOCTMH,
CeNbCKOro XO035MCTBA W TpaHCMopTa Ha COCTOSIHME OKPYXKatoLein npupoaHoii
cpegbl.

KoMMyHMKaTUBHble yHUBePCa/ibHbIe YUebHble AeNCTBUS:

ymeHus 3afaBaTb Bonpockl (B X04e pAuanora v (Mnm) AUCKyccum) Mo
Cywiectey — 06Cy>xaaeMo/  TeMbl,  (POPMy/NMpOBaTb  CBOWM  MNPEIOKEHNS
OTHOCUTE/NbHO BbINO/IHEHUS MPEAJIOXKEHHOW 3afauu;

YMEHUS  MpefcTaBNATb  MOMyYeHHble  pe3ynbTaTbl  NO3HaBaTe/lbHOM
[EeATENbHOCTM B YCTHbIX W MUCbMEHHBLIX TeEKCTax; [enatb Mpe3eHTaumto
Pe3ynbTaToB BbIMO/HEHUS XMMWYECKOrO 3KCreprMeHTa (1abopaTopHOro OmnbITa,
nabopaTopHOW paboTbl MO NUCCNEeA0BaHNIO CBOMCTB BELLECTB, YHYEOHOI0 NPOEKTa);

YMEHUs y4yebHOro COTPYAHMYECTBA CO CBEPCTHMKAMU B COBMECTHOM
Mno3HaBaTe/IbHOM W UCC/ef0BAaTeNbCKOM  [JeATe/IbHOCTM  MPU  PeLleHun
BO3HMKaKOWMX MPo6/eM Ha OCHOBE Y4éTa 06X MHTEPecoB U COr/iacoBaHus
nosuunii (06cyaeHnsi, 06MeH MHEHWSMKM, «MO3rOBbIE LUTYPMbI», KOOPAMHALNS
COBMECTHbIX  [eCTBWIA, OnpejeneHne KPUTEPUMEeB MO  OLEHKe KayecCTBa
BbIMO/IHEHHON pPaboTbl 1 Apyrue).

PerynstuBHble yHUBepCasibHble yYeOHble [eCTBUS:

YMEHMe CaMOCTOSTe/IbHO OMnpeaensTb LUenu AedaTenbHOCTW, MnaHMpoBarth,
OCYLLECTB/IATb, KOHTPOMMPOBaTb M MPU HeoOXOAMMOCTM KOPPEKTMPOBATb CBOHO
[eATeNbHOCTb, BblOMpaTb Hanbosiee aPMEKTUBHbIE CMOCOObI PeLleHNs YUYeOHbIX U
no3HaBaTe/IbHbIX 33fa4, CaMOCTOSATE/IbHO COCTaBMATb WM KOPPEKTUPOBaTb
NPeANOXeHHbIA  anropuT™M  AeWACTBUA NPV BbIMOMIHEHUWM 33faHWA C  YYETOM
MO/Tly4eHUSS HOBbIX 3HaHWI 00 M3y4vaemblX 0ObeKTax —BeLlecTBax W peakumsx,
OLeHMBaTb COOTBETCTBME MOJIYYEHHOr0 pe3y/nbTara 3asB/EHHON Lenn, yMeHue
MCNOMb30BaTb 1 aHANIM3MPOBATb KOHTEKCTHI, Npef/iaraemble B YC/10BUN 3a4aHWA.

NMPEAMETHbDIE PE3YJIbTATbI

B coctaBe npegMeTHbIX pe3ynibTaToB MO  OCBOEHMIO  0053aTefibHOro
coflepXKaHns, YCTaHOBNIEHHOro [JaHHOW (efepanbHOM paboyert Mporpammon,
BbIJE/NIAKOT: OCBOEHHble 00YYalOWMMUCH Hay4Hble 3HaHWSA, YMEHUS U Crocoobbl



[ECTBUA, cneungmyeckne A1 MPeaMeTHOMn 06nactm  «XuMus»,  BUabl
[EATeNbHOCTM MO MOJSIYYEHUO  HOBOTO  3HAaHWA, €ro  WHTepnpeTauumu,
Npeo6paszoBaHnio 1 MPUMEHEHNIO B Pa3/IMYHbIX YYEOHbIX N HOBbLIX CUTYaLUsX.

K KOHUYy 06yyeHns B 8 kacce npefMeTHble pesyibTaTbl Ha 6a30BOM YPOBHE

[0/KHbI OTPaXXaTb CHOPMMPOBAHHOCTL Y 00YYaOLLMXCA YMEHWIA:

* pacKpbIBaTb CMbIC/T OCHOBHbIX XMMWYECKMX MOHATWUIA: aToM, MOJEKYNa,
XVIMUYECKNIA 3/1EMEHT, MNPOCTOe BELLECTBO, C/IOXKHOE BELLECTBO, CMECh
(ogHOpoAHaa M HeoAHOPOAHAsA), Ba/IEHTHOCTb, OTHOCUTE/IbHAA aTOMHas W
MOJIEKY/IipHAas Macca, KO/IMYECTBO BELLECTBa, MOJb, MOMApHAas Macca,
MaccoBas [0/ XMMUYECKOro 3/IeMeHTa B COeJUHEHNWN, MOJIIPHbIA OOBLEM,
OKCWf, KWCNOTa, OCHOBaHWeE, COfb, 3MIEKTPOOTPULATESIbHOCTb, CTEMeHb
OKUC/IEHNSA, XMMUYEeCKas peakuus, KnacCUuKauma peakumin: peakumm
COEVHeHNs, peakunMn pasfioKeHWs, peakuun 3amelLeHns, peakuuu
0bMeHa, 3K30- M 3HAOTEPMUYECKME peakumm, TENMOBOM 3((eKT peakumu,
f4p0 aTtoma, 3MeKTPOHHbLIA C/IoM atoma, aToMHas opbuTanb, paguyc
atoma, XMMuYeckas CBA3b, MOMAPHAsA W HemnonspHas KOBasIeHTHasd CBA3b,
MOHHasA CBA3b, WMOH, KAaTWMOH, aHWOH, PacTBOp, MaccoBas A0/A BeLlecTsa
(MpoLEeHTHas KOHUEHTpauus) B pacTBopeE;

* WINOCTPUPOBATb B3aMMOCBSA3b OCHOBHbIX XUMWYECKMX TMOHATUIA 1
MPUMEHATb 3TV NOHATUA NPWU ONUCAHNW BELLECTB U UX NPEBPALLEHWIA;

* UCMOJSIb30BaTb XWMMWYECKYHD CUMBOMMKY [/11  COCTaB/IeHUs  (DOpMy/
BELLECTB W YPaBHEHUI XUMUYECKUX PeaKLWiA;

* OnpefensTb BaJIEHTHOCTb aTOMOB 3/1EMEHTOB B OMHAPHbLIX COeAMHEHMSIX,
CTeMeHb  OKWUCNEeHWs  3MIEMEHTOB B OWHApHBLIX  COEAMHEHWSIX,
NPUHALNEXHOCTb BELLECTB K ONpeAenéHHOMY KnacCy COeAUHEHWI Mo
(hopmynam, BUA XUMUYECKOW CBSI3U (KOBaflEHTHasd W WOHHasd) B
HeopraHMYyecKnx coeaguvHeHNsX;

* packpbiBaTb cmbicn [lepmogmyeckoro 3akoHa [. W MeHgeneesa:
[OEMOHCTPMPOBAaTb MOHWMaHVEe MepUoAMYECKO 3aBUCUMOCTU CBOWCTB
XUMUYECKNX 3M1EMEHTOB OT UX MOMOXEHUA B [lepnognMyeckoit CUCTeME,
3aKOHOB COXPaHeHWs MacCbl BeLecTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKY/IIPHOr0 yYeHus, 3aKoHa ABOrazpo;

e ONMCbIBaTb W XapakTepu3oBaTb TabnmuHyto Gopmy [Meprognyeckoi
CUCTEMbl  XMMWYECKUX 3/1eMEHTOB: pa3nyatb MOHATUSA  «raBHas
noarpynna (A-rpynna)» n «nobouHas nogrpynna (b-rpynna)», masible
6ofblUME MEepuofbl, COOTHOCUTbL 0603HAYEHWUs, KOTOpble WMEHTCH B
Tabnmue «llepnognyeckas cucTeMa XMUMUYECKMX anemeHtos . W.
MeHpeneesa» C YMC/OBbIMM  XapaKTepPUCTUKAMX CTPOEHUS aTOMOB



XUMUYECKMX 3/IEMEHTOB (COCTaB M 3apsif S4pa, 06Lyee YUCNo 3NEeKTPOHOB
1 pacnpegenieHne ux ro 3M1eKTPOHHbIM C/I0AM);

Knaccuguumposatb XMMUYECKUE 3/IEMEHTbI, HeopraHWyecKne BeLlecTBa,
XUMUYeCKMe peakumy (Mo ymMcny U COCTaBy Y4acTBYHOLIMX B peakumu
BELLLECTB, MO TEN/10BOMY 3PQeKTY);

XapakTepu3oBaTb (ONUCbIBaTb) 06LUME XMMMUYECKME CBOWCTBa BELLECTB
pasIMYHbIX KNaccoB, MOATBEPXKAas onucaHue NpumepaMy MOMEKYNApHbIX
YPaBHEHWNA COOTBETCTBYIOLLMX XUMUYECKUX PeaKLuii;

MPOrHO3MPOBaTh CBOWCTBA BELLECTB B 3aBUCMMOCTM OT UX KayeCTBEHHOrO
COCTaBa, BO3MOXHOCTM MNPOTEKAHMS XMMMUYECKMX MpeBpalLeHnii B
PasINYHbIX YCNOBUAX;

BbIUNC/IATL  OTHOCUTENIbHYHO  MOJIEKY/IAPHYKD M MOSIAPHYK0  Macchbl
BELLECTB, MaCCOBYI [JO/I0  XMMMUYECKOro 3fieMeHTa Mo  qopmyne
coeiMHeHNs, maccoByto [OJIHO BELLECTBa B pacTBOPE, NMPOBOAUTL PaCcUETHI
MO YPaBHEHUIO XMMMWYECKOW peakuuu;

MPYMEHATb OCHOBHbIE OMepaLyn MbIC/IUTENIbHON LeATENbHOCTM - aHan3
N CMHTe3, CpaBHeHWe, 0606LLeHMe, cucTemaTm3aumio, Knaccugpukauuio,
BbISiIBfIEHNE MPUYUHHO-CNEACTBEHHBIX CBA3EW - N4 WU3YYeHUsi CBOWCTB
BELWECTB W XUMWYECKUX peakuuid, ecTeCTBEHHO-Hay4Hble MeToApbl
Mo3HaHWsA - HabngeHWe, W3MepeHVe, MOAEeNMPOBaHNe, 3KCMEPUMEHT
(peanbHbIiA U MbIC/IEHHBIIA);

crnefosatb  MpaBuiam  MOMb30BaHWS  XMMUYECKOW  nocypod  u
nabopatopHbiM 060pyAOBaHMEM, a TakXke nMpaBuiaM ob6palleHns C
BewlecTBaMyM B COOTBETCTBUM C  WHCTPYKUMAMM MO  BbINO/IHEHUIO
NabopaTtopHbIX XMMWUYECKMX OMbITOB MO MOMlYYEHUIO W COBMpPaHUIo
razoobpasHblXx BewecTs (BOAOpOAa W KUciopoda), NPUroTOBNEHUIO
PacTBOPOB C OMpefenéHHOM MaccoBOW A0Mell pacTBOPEHHOrO BeLLECTBa,
NnaHWpoBaTb M MPOBOAMTb  XUMWYECKME  3KCMEPUMEHTbl MO
pacrno3HaBaHWUIO PacTBOPOB LLEOYEN U KMCNOT C NOMOLLbIO MHAMKATOPOB
(nakmyc, eHoNgTanenH, METUIOPAHX N ApYTLe).

K KoHLYy 06y4eHusi B 9 Knacce npeaMeTHble pe3y/nbTaTbl Ha 6Ga30BOM YPOBHE
[0/MKHbI 0TPaXKaTb CHOPMUPOBAHHOCTbL Y 06YHAIOLLMXCS YMEHWIA:

PacKpbIBaTb CMbIC/T OCHOBHbIX XUMWYECKUX MOHATUIA:  XUMUYECKUI
3/IEMEHT, aTOM, MOJIeKy/a, WOH, KaTWMOH, aHWOH, MPOCTOEe BELLECTBO,
C/TIOXXKHOE BELLEeCTBO, Ba/IEHTHOCTb, 3/1EKTPOOTPULATE/IbHOCTb, CTerneHb
OKWCNEHUS, XUMNYEeCKast peakums, XMMUYecKast CBA3b, TEMI0BOW aqeKT
peakuuMu,  MO/b, MONSAPHbIA  O6BLEM,  PacTBOp,  3MEKTPO/UTI,
HE3NEKTPONUTLI, 3INEKTPONIUTUYECKAs AMccoumaums, peakumMm WOHHOro
0bMeHa, KaTa/iM3atop, XWMWYECKOoe paBHOBecue, o0bpaTVMble W



HeobpaTVMble peakuuu, OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBbIE pPeaKkLuu,
OKUCNNTENb,  BOCCTAHOBWUTE/lb,  OKWUCNEHWE U BOCCTaHOBJIEHME,
annoTponus, amgoTepHOCTb, XMMMUYeCKas CBA3b (KOBaJIEHTHas, MOHHas,
MEeTa/I/INYECKas), KPUCT/IIMYECKAs PeLlBTKa, KOppo3us  MeTasl/os,
CMNaBbl, CKOPOCTb XMMWYECKOW peakuuun, MpeaenbHo  AonycTuMmas
KOHUeHTpauma MNMAK BeLlecTsa;

WNNOCTPUPOBATb  B3aMMOCBA3b  OCHOBHbLIX ~ XUMWYECKUX MOHATUA W©
MPUMEHATL 3TW MOHATMS MPU ONUCAHWUN BELLECTB W NX NPeBPaLLEHNI;
MCNONb30BaTb XMMWYECKYKD CUMBOSIMKY [N1A  COCTaBfIeHUA  (hopMy/I
BELLECTB 1 YpaBHEHU XUMUYECKUX peakLmii;

onpefensTb Ba/IEHTHOCTb M CTENEHb OKMUCIEHUA XMMUYECKUX 3/1EMEHTOB B
COEAMHEHUAX  Pa3/IMYHOIO COCTaBa, MPUHAANEXHOCTb BeLEeCTB K
onpefenéHHOMY Knaccy COeAMHEHWA No gopmynam, BUf, XUMUYECKOM
cBsasnm  (KOBa/leHTHasd, WOHHasA, MeTa/lInyeckas) B  HeopraHU4ecKmx
COeAMHEHUNAX, 3aps] MOHA HO XMMUYECKOW (hopMyre, XapakTep cpefbl B
BOZHbIX PacTBOpax HeOpraHM4yeCcKUX COeAUHEHWIA, TUM KPUCTaIIMYeCKOM
PELETKN KOHKPETHOIO BeLLeCTBa;

packpbiBaTb CcMbicn [lepuogndeckoro 3akoHa [A. W. MeHpeneesa w
[JEMOHCTPMPOBaTb €ero MOHUMaHWe: OMuCbiBaTb W XapaKTepu3oBaTb
TabnnyHyto opmy [lepuoamyeckoin CUCTEMbI XUMUYECKMX 3/1EMEHTOB:
pasnmyatb MOHATUA «rnaBHasa noarpynna (A-rpynna)» n «noboyHas
noarpynna (bB-rpynna)», Masble W 6GonbluMe nNepuogbl, COOTHOCWUTb
0003HaYyeHMs, KOTOpble WMEKTCA B Nepuoauyeckon Tabnuue, cC
YMC/OBbIMW  XapaKTEPUCTUKaMW  CTPOEHUS  aTOMOB  XMMMWYECKUX
3/leMEHTOB (CoCTaB W 3apaf s4pa, oOLlee YMCNO  3/1EKTPOHOB U
pacnpefeneHne uX MO 3M1eKTPOHHbIM  CNoAM), O0ODBACHATL  06LLMe
3aKOHOMEPHOCTW B WM3MEHEHWUN CBOWCTB 3/1EMEHTOB U UX COEAVHEHWIA B
npegenax manbiX MepuofoB W NaBHbIX MOArPYMN C YYETOM CTPOEHUS MX
aToOMOB;

Knaccuguumposatb XUMUYECKME 3M1EMEHTBI, HEOPraHWYecKne BELLECTBa,
XUMUYeCKmMe peakumm (Mo 4Ynciy M COCTaBy Y4acTBYHOLMX B peakumu
BELLECTB, MO Tena0BOMY 3(MEKTY, MO U3MEHEHUIO CTereHell OKUC/eHWS
XUMUYECKNX 3/IEMEHTOB);

XapakTepusoBaTb (ONMCbIBaTb) 06LWME W crieyudguyeckne XUMUYECKme
CBOMCTBa MNPOCTbIX W C/IOXHbIX BELLECTB, MNOATBEPXKAas OnucaHue
npuMepamy  MOSIEKYNISIPHBIX WM NOHHbIX YPaBHEHWIA COOTBETCTBYHOLLMX
XUMUYECKNX pPeaKkLWii;

COCTaB/ATb  YPaBHEHMSI  3MEKTPO/IMTUYECKON — Auccoumaumm  KUCoT,
LLLeNIOYE 1 COMeit, NOMHbIE N COKPaLEHHbIE YPaBHEHUS peaKLMiAi MOHHOMO



06MeHa, YpaBHEHMS  peakuuid, MOATBEPXKAAKOLWMX  CYLLECTBOBaHME
reHeTMYECKON CBA3M MeX[Y BeLLeCTBaMu Pas/inyHbIX K/1acCos;
pacKpblBaTb  CYLUHOCTb  OKUC/UTE/IbHO-BOCCTAHOBUTE/bHBLIX — peaKLuii
MOCPeLCTBOM COCTaB/IEHUA 3/IEKTPOHHOIO 6asiaHca aTUX peakuui;
MPOrHO3MpPOBaTb CBOWCTBA BELECTB B 3aBUCUMOCTM OT WX CTPOEHWUS,
BO3MOXXHOCTM MPOTEKaHUA XUMWYECKUX MPeBPaLLeHNA B pas/IYHbIX
YCNOBUSIX;

BbIYACNATL  OTHOCUTESIbHYKO  MOJSIEKYNIAPHYIO 1 MOMSPHYKD  Macchbl
BELLECTB, MacCOBYK [O/Il0  XMMWUYECKOro 3/7ieMeHTa Mo opmyne
COefIMHEeHMNs, MacCOBYHO [0/t0 BeLLeCcTBa B pacTBOpe, NPOBOAUTL PacUéTbI
M0 YPaBHEHNIO XMMUYECKOIN peakLuuu;

cobnogatb  npaBuia  MNOMb30BaHUA ~ XMMWYECKOW  MOCyfAoh U
nabopatopHbiM 060pyAOBaHWEM, a Takke Mpasuna obpalleHns ¢
BELLeCTBAMW B COOTBETCTBUM C  WHCTPYKUMAMW MO  BbIMOSTHEHMIO
NabopaTopHbIX XUMUYECKMX OMbITOB MO MOJlYYEHUIO W COOMPaHUIO
razoobpasHbIX BeLLeCTB (aMMuaKka v YrieKncnoro rasa);

MPOBOAWTL  peakumu,  MOATBEPXKAAOLIME  KAYeCTBEHHbIA  COCTaB
pa3/INYHbIX BELLECTB: pacrno3HaBaTb OMbITHLIM MYTEM X/i0pua-, bpomua-,
nogua-, kapboHart-, docdgar-, cunmMkar-, Ccynbar-, rMAPOKCUA-UOHbI,
KaTMOHbl aMMOHMS MU MOHbl M3YYeHHbIX METa/NI0B, MPUCYTCTBYIOLLME B
BOAHbIX pacTBOpax HeOPraHMYeCKMX BELLECTB;

MPYMEHATb OCHOBHbIE Onepauun MbICIUTENIbHOW AeATeIbHOCTU - aHaIn3
W CWHTE3, CpaBHeHWe, 0006LeHne, CUCTEMAaTU3aLMIo,  BbISB/IEHUE
MPUYNHHO-CNIEACTBEHHBIX CBA3EA - [/19 M3Y4YeHWUsi CBOMCTB BELLECTB U
XVMUYECKNX peakumidi, eCTeCTBEHHO-Hay4Hble MEeTOfbl MO3HaHWUSA -
HabnogeHe, M3MepeHue, MOLENVPOBaHME, 3KCMepUMeEHT (peasibHblil 1
MbIC/IEHHBIN).



TEMATUYHECKOE TNJIAHNPOBAHWE

8 KJ/TACC
KonnyecTtBo 4acoB
No HavmeHoBaHMe pasfenos u
KOHTpO/IbHbIE
n/n rem rnporpamMmbl Bcero
paboThbl
Pasgen 1. lNepBoHayanbHble XUMUYECKNE NOHATNA
XUMns — BaXKHas 06nacTb
eCTECTBO3HaHUA "
11 N 5 0
NPakTU4ecKomn AedaTenbHOCTHU
yesnoBeka
Beuwlectsa n Xxummuyeckune
1.2 15 1
peakuunm
WToro no pasgeny 20

Pasgen 2. BaxHenwmne npefcTaBUTeNIN HEOPraHNYeCKMX BeLLecTB
|
Bosgyx. Kucnopog. lNoHATHe

2.1 6 0
06 okcupax

59 Bogopoga.MoHatne o kucnortax 8 0
n consx
Boga. Pacteopsbl. MoHATHE 06

23 A P 5 1

OCHOBaHUNAX

OCHOBHbIe Knacchl

2.4 n 1

HeopraHM4yecknx coeauHEeHNI

VToro no pasgeny 30

MNpaKTnyeckune
paboThbl

ONeKTPOoHHbIE (LN poBbIE)
obpasoBaTesibHble pecypchbl

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

bubnnoteka LIOK
https://rn.edsoo.ru/7f41837c

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

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

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

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

Paspgen 3. nepI/IO,EI.I/I‘—IeCKI/IVI 3aKOH " ﬂepI/IO,EI,I/ILIECKaFl cucTemMa xmmuyeckux anemeHtoB . 1. MeHfeneeBa. CTpOEHI/Ie aToOMOB.

XumMmunyeckasa cBsa3b. OKNCNUTENIbHO-BOCCTAHOBUTE/IbHbIE peakunn



https://rn.edsoo.ru/7f41837%d1%81
https://rn.edsoo.ru/7f41837%d1%81
https://rn.edsoo.ru/7f41837%d1%81
https://rn.edsoo.ru/7f41837c
https://rn.edsoo.ru/7f41837c
https://rn.edsoo.ru/7f41837c

MeproanYecKmnin 3aKoH 1
Mepunogmyeckas cmctema
XUMNYeckux anemeHTos . W.
MeHpeneesa. CTpoeHue aToMa

31

XnmMmunyeckasa cBA3b.
3.2 OKNCANTENBHO-
BOCCTaHOBUTE/bHbIE peakuunn

WNToro no pasgeny

PesepBHOe Bpems

OBUWEE KO/MYECTBO YACOB T10
MPOrPAMME

15

68

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

bubnnoteka LLOK
https://ni.edsoo.ru/7f41837c

bnbnmnoteka LLOK
https://rn.edsoo.ru/7f41837¢c

bnbnnoteka LLOK
https://in.edsoo.ru/7f41837c


https://rn.edsoo.ru/7f41837c
https://ni.edsoo.ru/7f41837%d1%81
https://rn.edsoo.ru/7f41837%d1%81
https://in.edsoo.ru/7f41837c

9 KJTACC

Ne n/m

Pasgen 1.

11

12
1

| 1.3

HanmeHoBaHue pa3fenos N TEM

Poro no pasgeny

Paspgen 2.

2.1

2.2

2.3

2.4

KonnyecTtBo 4yacos

KOoHTpONbHbIE

nporpamMmbl Bcero
pa6oThl
BellecTBO U XMMUYECKUE peaKLnmn
MoBTOpeHWe 1 yrny6neHne 3HaHU
OCHOBHbIX pa3fenos Kypca 8 knacca > .
OCHOBHble 3aKOHOMEPHOCTU XUMUYECKUX 4 0
peakuui .
AnekTponuTuyeckKaa guccoumnauns.
XNMUNYECKNe peakLmn B pacTsopax 8 1
17
HemeTannbl n nx coefnHeHnsA
O6Lwasa xapakTepucTUKa XMMNYeCKnx
anemeHToB IVA-rpynnol. ¥Yrnepog v 8 1
KPEMHWUI 1 UX COeAuHeHns . .
O6was xapakTepucTmKa XMMMUYECKNX
anemeHToB VIIA-rpynnbl. FanoreHs 4 0
O6Lwasa xapakKTepncTmKa XMMNYecKnx
anemeHToB VIA-rpynnbl. Cepa n eé 6 0
CoeAnHeHUA
O6wasn xapakTepucTMKa XMMUYECKNX
anemeHToB VA-rpynnbl. A3oT, ocgop n nx 7 0
COefJMHEHMSA
25

MToro no pasgeny

MNpakTnyeckue
paboThbl

O/IeKTPOHHbIE

(undposbie)
obpasoBaTesibHble

pecypcbl

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

bubnunoteka LLOK
https://rn.edsoo.ru/7f412636

bnbnuoteka LLOK
https://rn.eds00.ru/7f41a636

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

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

bubnnoteka LLOK
https://rn.edsoo.ru/7f41 a636

Bbnbnuoteka LLOK
https://rn.edsoo.ru/7f41a63 6


https://rn.edsoo.ru/7f41a636
https://rn.edsoo.ru/7f41
https://rn.edsoo.ru/7f41
https://rn.edsoo.ru/7f41%d0%b0636
https://rn.edsoo.ru/7f41
https://rn.edsoo.ru/7f41

Pasgen 3. MeTannbl 1 UX CoegUHEHUA
buénunoteka LLJOK

31 Obuyue caoiicTEa METN/0B 4 0 0 https://rn.edsoo.ru/7f41a636
3. B . 16 1 ) Bubnuoteka LIOK
. QXHelw e MeTanbl U UX COEANHEHNUSA https://rn.eds00.ru/7f412636
VToro no pasgeny 20

Pasgen 4. Xnmna n okpyXxarouwaa cpega
bubnuoteka LIOK

41 Bewectsa 1 matepuasbl B XXU3HW YenoBeka 3 0 0 https://rn.eds00.1u/7f41a636
WToro no pasgeny 3
bnbnuoteka LIOK
PesepBHOe Bpems 3 0 0

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

OBLWEE KOJIMYECTBO YACOB 10O NPOrPAMME 68 4 7


https://rn.edsoo.ru/7f41a636
https://rn.edsoo.ru/7f41
https://rn.edsoo.ru/7f41a636
https://rn.edsoo.ru/7f41a636




NOYPOYHOE MNMIAHNPOBAHUE
8 KJTIACC

Ne

Tema ypoKa
n/n yp

MpegMeT XMMUKN. POSIb XUMUWN B XKN3HU
yenoseka. Tena u BewecTea

2 lMoHATWE O MeToAax MO3HAHUA B XUMUU

MpakTnyeckas pabota Ne 1 «[lpasBuna
paboThl B nabopaTtopun 1 Npuémsl
obpalieHns ¢ nabopaTtopHbIM
o6opyfoBaHMEM»

YuncTble Belecta n cMecn. Crnocobbl
pasgeneHuns cMmecei

MpakTnyeckas pabota Ne 2
5 «PasgeneHune cmecein (Ha npumepe
OYMCTKM NOBAPEHHOM CONN)»

6 ATOMbI 1 MONEKYNbI

7 XUMUYECcKNne aNeMeHTbl. 3HaAKU
(CUMBO/bI) XMMUYECKNX 3/IEMEHTOB

8 [MpocCTble U CNOXHbIE BeLLeCTBa

9 ATOMHO-MONEKYAPHOE YUYeHNe

KonnyecTtBo yacoB

Bcero

KOHTpO/IbHbIE
paboThbl

MpakTnyeckme
paboThbl

Jata
n3yyeHus

ONEeKTPOHHbIe

undgpoBbIe
obpasoBaTesibHble

pecypcbl

bubnmoteka LOK
https://rn.edsoo.ru/ffDd210c

bubnunoteka LLOK
https://rn.edsoo.ru/ff0d227e

buénmnoteka LLOK
https://rn.edsoo.ru/ffDd23dc

bubnuoteka LIOK
https://rn.edsoo.ru/ff0d26ca

bnénuoteka LLOK
https://rn.edsoo.ru/ff0Od28c8

bubnuoteka LLOK
https://rn.edsoo.ru/ffOd2a6c

bubnunoteka LLOK
https://rn.edsoo.ru/ffOd2be8

bubnuoteka LIOK
https://rm.edsoo.ru/ffOd2a6c

bubnunoteka LLOK
https://rn.edsoo.ru/ff0d2d50


https://rn.edsoo.ru/ffDd210c
https://rn.edsoo.ru/ff0d227e
https://rn.edsoo.ru/ffDd23dc
https://rn.edsoo.ru/ff0d26ca
https://rn.edsoo.ru/ffOd28c8
https://rn.edsoo.ru/ffOd2a6c
https://rn.edsoo.ru/ffOd2be8
https://rn.edsoo.ru/ffOd2a6c
https://rn.edsoo.ru/ff0d2d50

10

1n

12

13

14

15

16

17

18

19

20

21

3aKoH NOCTOSAHCTBA COCTaBa BeLLecTB.
Xumunyeckas popmyna. BaneHTHOCTb
aTOMOB XMMWYECKUX 3/IEMEHTOB
OTHOCUKTeNbHas aToMHasa macca.
OTHOCUTENbHAA MOJIeKyNApHasa macca

MaccoBas 40719 XMMNUYEeCKoro
3/1eEMeHTa B COeUHEHNN

KonnyecTtBo Bellectsa. Mosb.
MonsapHas Macca

DU3NYECKME 1 XUMUYECKIE SBNEHUS.
XvMUYeckas peakLius

Mpu3HaKkyM 1 ycnoBus NpoTeKaHus
XUMUYECKUX peakLuii

3aKOH COXPaHeHWUs MacChl BeLLECTB.
XUMunyeckne ypaBHeHNS

BbluncneHns KonmyecTsa, Macchbl
BeLLecTBa Mo ypaBHEHUAM XUMMUYECKUX
peakumnii

Knaccngukayma XumMmnyecknx peakumii
(coefmHeHNA, pa3noXxXeHus,
3aMeLleHns, obmeHa)

M. B. JTIOMOHOCOB — YU4&HbliA-
aHumknoneancT. O606LWEHNE K
cucTemaTmsayma 3HaHui

KoHTponbHaa pa6oTta Nel no teme
«BewwecTBa U XMMUYECKMEe peakLum»
Bo3gyx — cmecb rasos. CocTas
BO3ayxa. Kucnopog — afieMeHT u

bubnunoteka LLOK
https://r.edsoo.ru/ff0d2eae

bubnmnoteka LLOK
https://rn.edsoo.ru/ffOd323c

buénnoteka LLOK
https://rn.edsoo.ru/ff0d350c

bubnunoteka LLOK
https://rn.edsoo.ru/ffOd5230

bnbnunoteka LLOK
https://rn.edsoo.ru/ffOd37fa

Bubnmnoteka LLOK
https://in.edsoo.ru/ffOd3al6

bubnnoteka LLOK
https://rm.edsoo.ru/ffOd3b88

bnonuoteka LLOK
https://rn.edsoo.ru/ffOd5708

bubnunoteka LLOK
https://rn.edsoo.ru/ffOd3f34

bubnunoteka LLOK
https://rn.edsoo.ru/ff0d40c4

bnbnuoteka LLOK
https://rn.edsoo.ru/ff0d4290

bubnnoteka LLOK
https://ni.edsoo.ru/ff0d448e


https://rn.edsoo.ru/ff0d2eae
https://rn.edsoo.ru/ffOd323c
https://rn.edsoo.ru/ff0d350c
https://rn.edsoo.ru/ffOd5230
https://rn.edsoo.ru/ffOd37fa
https://in.edsoo.ru/ffOd3al6
https://rn.edsoo.ru/ffOd3b88
https://rn.edsoo.ru/ffOd5708
https://rn.edsoo.ru/ffOd3f34
https://rn.edsoo.ru/ff0d40c4
https://rn.edsoo.ru/ff0d4290
https://ni.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocToe Bewectso. O30H

du3nyeckne N XMMmMYeCcKne CBoicTaa
Kucnopoga (peakumm oKucneHus,
ropeHue). NMoHaTme 06 okcmuaax

Cnoco6bl NonyyeHUs KMcnopoja B
nabopatopum 1 NPOMbILLNEHHOCTH.
[MpnmeHeHWe Kucnopoaa

TennoBoi aheKT XMMUYECKO
peakuuu, NOHATHE O
TEPMOXUMMYECKOM YPaBHEHWN, 3K30- U
3HA0TEPMMYECKNX peakLmax

Tonnmeo (HeMTb, Yronb U MeTaH).
3arpsAsHeHune BO3fyxa, Cnocobbl ero
npefoTBpaLLeHus

MpakTnyeckas pabota Ne 3 no Teme
«lMonyyeHne n cobupaHue KMCNopoaa,
M3y4yeHune ero CBOMWCTB»

Bofopon — 3feMeHT 1 npocToe
BelLecTBO. HaxoxXaeHuve B npupoge

®u3nYecKme U XM1UYeCKne CBoiicTea
Boflopofa. MpumeHeHWe BogopoOAa

MoHATME 0 KMcnoTax n congax

Cnocobbl Nofy4YeHns BOLOPOAA B
naboparopun

MpakTuyeckas pabota Ne 4 no teme
«[MonyyeHune n cobrupaHne BOAOPOAA,
N3y4YeHne ero CBOMCTB»

bnénuoteka LOK
https://rn.edsoo.ru/ff0d4614

bubnmoteka LIOK
https://r.edsoo.ru/frod497a

bubnmnoteka LLOK
https://rn.edsoo.ru/frod4790

bubnnoteka LLOK
https://rn.edsoo.ru/fTOd4cda

bnbnmoteka LJOK
https://r.edsoo.ru/fTOd4ae2

bubnnoteka LLOK
https://rn.edsoo.ru/fTOd4ddO

bnénunoteka LLOK
https://rm.edsoo.ru/fTOd4ddO

bubnunoteka LLOK
https://rn.edsoo.ru/fTOd50d2

bubnmoteka LLOK
https://rn.edsoo.ru/fTOd4ddO

bnénmnoteka LLOK
https://rn.edsoo.ru/fTOd4f42


https://rn.edsoo.ru/ff0d4614
https://rn.edsoo.ru/frod497a
https://rn.edsoo.ru/frod4790
https://rn.edsoo.ru/fTOd4c4a
https://rn.edsoo.ru/fTOd4ae2
https://rn.edsoo.ru/fTOd4ddO
https://rn.edsoo.ru/fTOd4ddO
https://rn.edsoo.ru/fTOd50d2
https://rn.edsoo.ru/fTOd4ddO
https://rn.edsoo.ru/fTOd4f42

32

33

34

35

36

37

38

39

40

41

42

MonspHbIn 06bEM ra3oB. 3akoH
ABoragpo

BbluncneHus o6béma, Konm4yecTea
BeLLecTBa rasa fno ero M3BeCTHOMY
KONM4YecTBY BellecTBa uin 006bEMY

BbluncneHns o6bEMOB ra3oB Mo
YPaBHEHUIO peakL M Ha OCHOBE 3aKOHa
06BEMHbIX OTHOLLIEHWN ra3oB

dusnyeckme N XMMMYecKne cBoicTea
BO/bI

CocTaB ocHOBaHMWW. MNMoHATHNE 06
NHANKaTOopax

Boaa Kak pacTBopuTenb. HacblleHHble
M HeHacblleHHble pacTBopbl. MaccoBas
LONs BelecTsa B pacTBOpe

MpakTuyeckas pa6ota Ne 5 no Teme
«lMpurotosnieHne pacTBoOpoB C
onpeaenéHHol MaccoBoii fonein
pacTBOpPEHHOro BellecTBa»
KoHTponbHas paboTa Ne2 no Teme
«Kuncnopoa. Bogopoa. Boga»
Okcuabl: cocTas, Knaccugukayms,
HOMeHK/aTypa

MonyyeHne N XMMUYECKMe CBOWCTBA
KWCNOTHBIX, OCHOBHbIX U aM{)OTePHbIX
OKCK0B

OCHOBaHMA: cocTaB, Knaccudukaums,
HOMEHKnaTypa

bubnmoteka LIOK
https://rn.edsoo.ru/ffDd542e

bubnmoteka LOK
https://rn.edsoo.ru/ffDd55a0

bnénunoteka LLOK
https://rn.edsoo.ru/ff0d5708

bubnnoteka LLOK
https://rn.edsoo.ru/ffDd587a

bubnunoteka LLOK
https://rn.edsoo.ru/ffDd59e2

bubnmnoteka LLOK
httDs://m.edsoo.ru/ff0d5b40

bubnuoteka LLOK
https://rn.edsoo.ru/ffDd5eba

bubnnoteka LIOK
https://in.edsoo.ru/ffDd6342

bubnnoteka LLOK
https://rm.edsoo.ru/frod664e

bubnunoteka LLJOK
https://rn.edsoo.ru/ffDd664e

bubnunoteka LLJOK
https://rn.edsoo.ru/ffDd67ca


https://rn.edsoo.ru/ffDd542e
https://rn.edsoo.ru/ffDd55aO
https://rn.edsoo.ru/ff0d5708
https://rn.edsoo.ru/ffDd587a
https://rn.edsoo.ru/ffDd59e2
https://rn.edsoo.ru/ffDd5eba
https://in.edsoo.ru/ffDd6342
https://rn.edsoo.ru/frod664e
https://rn.edsoo.ru/ffDd664e
https://rn.edsoo.ru/ffDd67ca
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45
46
47

48

50
51

52

53

MonyyeHne U XMMUYeCKMe CBOICTBA
OCHOBaHMWI

Kucnotbl: cocTas, Knaccugukayms,
HOMeHKnaTypa

lMonyyeHne N XxMmmyeckmne CBOWCTBa
Kncnot

Conu (cpefHune): HOMeHKNaTypa,
cnocobbl NOMYYEHUS, XUMUYECKME
CBOliCTBa

MpakTuyeckasa pabota Ne 6. PewwieHune
3KCMepMMEHTasIbHbIX 334a4y Nno Teme
«OCHOBHbIe Knaccbl HeopraHnyeckKux
COeiNHEHUN

CeHeTMYecKas CBA3b MeXAy Knaccamu
HeopraHMYecKnX coefuHeHn

O606LeHNe 1 cucTeMaTm3aumsa 3HaHuii

KoHTposnibHasa pa6oTa Ne3 no teme
"OCHOBHble KNnaccbl HEOPraHM4yeckux
COoeAHEeHMNIA"

MepBble NONbLITKK Kiaccupukayum
XUMUYECKUX 3/1EMEHTOB. [MOHATME O
rpynnax cXoAHbIX 3N1EMEHTOB
MepnoanYecKnin 3akoH u
Mepnoanyeckas cmcTema XMMUYECKNX
anemeHTOoB A. 1. MeHaeneeBa

Mepuofbl, TPynnbl, MOAFPYMMb

bubnunoteka LLOK
https://rn.edsoo.ru/ffDd67ca

bubnnoteka LLJOK
https://rn.edsoo.ru/ffDdfee2

bubnnoteka LLOK
https://rn.edsoo.ru/ffDdfee2

bubnunoteka LLOK
https://in.edsoo.ru/00ad9474

bubnunoteka LLOK
https://in.edsoo.ru/00ad9b7c

bubnuoteka LLOK
https://r.edso0.ru/00ad9a50

bubnunoteka LLJOK
https://in.edsoo.ru/00ad9ch?2

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

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

bubnuoteka LLOK
https://rn.edsoo.ru/00ada52¢c

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


https://rn.edsoo.ru/ffDd67ca
https://rn.edsoo.ru/ffDdfee2
https://rn.edsoo.ru/ffDdfee2
https://in.edsoo.ru/00ad9474
https://in.edsoo.ru/00ad9b7c
https://rn.edsoo.ru/00ad9a50
https://in.edsoo.ru/00ad9cb2
https://rn.edsoo.ru/00ad9ela
https://rn.edsoo.ru/00ad9ffa
https://rn.edsoo.ru/00ada52c
https://rn.edsoo.ru/00ada52c
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6i

62

63

64

CtpoeHune aTomoB. CoCTaB aTOMHbIX
A0ep. M3oTonbl

CTpoeHue 3/1IeKTPOHHBIX 060/104eK
aTOMOB 3/1eMeHTOB NepnoAnYecKom
cuctembl . . MeHpeneesa

XapaKTepucTnka XMMmn4eckoro
3/IeMeHTa Mo ero fnoaoXKeHU0 B
Mepuogunueckoin cucteme 4. W.
MeHpeneesa

3HaueHue lNepnoamyeckoro 3akoHa ans
pasBuUTUA HayKu 1 npakTuku. 4. .
MeHaeneeB — yu4éHblli, negaror u
rpaxgaHuH

AnekTpooTpULATENIbHOCTL aTOMOB
XUMWYECKNX 3/1eMeHTOoB/
Bcepoccuiickas npoBepoyHas paboTa

MoHHas xummyeckas cBA3b

KoBaneHTHaa nongpHas Xxumuyeckas
CBA3b

KoBaneHTHaa HenondapHasa XxmMmmyeckas
CBA3b

CTeneHb OKUCNeHUS

OKMCNNTEeNbHO-BOCCTAHOBUTENbHbIE
peakLum

OKucnuTenu n BOCCTaHOBUTENN

Bubnnoteka LLOK
https://in.edsoo.ru/00ada342

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

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

bubnnoteka LLOK
https://in.edsoo.ru/00ada96e

bnénunoteka LIOK
https://r.edsoo.ru/00adaab8

buénmnoteka LLOK
https://in.edsoo.ru/00adac34

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

bubnmnoteka LLOK
https://in.edsoo.ru/00adaab9

bnubnnoteka LLOK
https://rn.edsoo.ru/00adae28

bubnunoteka LJOK
https://rn.edsoo.ru/00adb076

bubnunoteka LLOK
https://r.edsoo.ru/00adb076


https://in.edsoo.ru/00ada342
https://rn.edsoo.ru/00ada6bc
https://rn.edsoo.ru/00ada824
https://in.edsoo.ru/00ada96e
https://rn.edsoo.ru/00adaab8
https://in.edsoo.ru/00adac34
https://rn.edsoo.ru/00adaab8
https://in.edsoo.ru/00adaab9
https://rn.edsoo.ru/00adae28
https://rn.edsoo.ru/00adb076
https://rn.edsoo.ru/00adb076

KoHTponbHasa pa6oTa Ne4 no Teme

% «CTpoeHne aToMa. XMMUYeckasa CBA3b»

66 Pe3epBHbIli YPOK. O6o6uu_\eH|/|e n
cucTemaTmnsaums 3HaHWi

67 Pe3epBHbIli YPOK. 0606ULu,eHV|e n
cucTemaTmsaums 3HaHUiM

68 Pe3epBHbIii ypoK. O606LeHne 1

+ cuctematmsaymnd 3HaHWA

OBLWEE KOJIMYECTBO YACOB 10O
MPOrPAMME

68



bubnuoteka LIOK
https://rn.edsoo.ru/00adb486

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

bubnunoteka LLOK
https ://m.edsoo.ru/00ad9ch?2

bnbnnoteka LLOK
https://rn.edsoo.ru/ffOd61co


https://rn.edsoo.ru/00adb486
https://rn.edsoo.ru/00adb33c
https://rn.edsoo.ru/ffOd61

9 KNNACC

Ne
n/n

L

KonunyectBo yacoB

Tema ypoka KOHTpO/bHbIE
Bcero
paboThl

MepnoANYECKUNIA 3aKOH.
[Meproanyeckaa cucrtema
XUMUNYECKnX anemeHTtos . W.
MeHpeneesa

3aKOHOMEPHOCTWN B U3MEHEHUN

CBOWCTB XMMWUYECKNX 3/1EMEHTOB 1 0
nepBbIX TPEX Mepmoaos
Knaccuukaumsa n HoMeHKnatypa
HeopraHM4YecKknx BELLECTB

Buabl XMMUYeCKOn CBA3N U TUNbI
KPUCTaNIMYeCcKnX peLiéTok
KoHTponbHas paboTa Nel ro Teme
«[MoBTOpeHMe N yrnybneHne 3HaHuWi 1 1
OCHOBHbIX pa3fenos Kypca 8 knacca»

Knaccndumkayms Xummniyecknx
peakLuii No pa3nNYHbIM NPU3HaKaMm

MOHATME O CKOPOCTN XUMMUYECKOIA
peakuuu. MoHATME O TOMOTEHHBIX U 1 0
reTeporeHHbIX peakuusax

lMOHATNE O XMMMYECKOM PaBHOBECUMN.
dakTopbl, BANAIOLLME HA CKOPOCTb 1 0
XUMMWYECKOW peakumm 1 nonoXxXeHune

MNpakTnyeckune
paboThbl

Jata

N3yyeHus

ONeKTPOHHbIE

umpoBbIe
obpasoBaTesibHble

pecypcbl

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

bubnmoteka LOK
https://rn.edsoo.ru/00adb6b6

bubnmnoteka LIOK
https://rn.edsoo.ru/00adb7e2

bubnmnoteka LLOK
httDs://m.edsoo.ru/00adbac6

bubnuoteka LIOK
https://r.edsoo.ru/O0adbchO

bnénmoteka LLOK
https://rn.edsoo.ru/00adbe9a

bubnmoteka LOK
https://rn.edsoo.ru/00adc28c


https://rn.edsoo.ru/00adb59e
https://rn.edsoo.ru/00adb6b6
https://rn.edsoo.ru/00adb7e2
https://rn.edsoo.ru/OOadbcbO
https://rn.edsoo.ru/00adbe9a
https://rn.edsoo.ru/00adc28c

10

12

13

14

j 15

16

17

18

19

XUMUYECKOTro paBHOBECUA

OKNCNNTENbHO-BOCCTAHOBUTENbHbIE
peakumm

Teopua 3NeKTPONNTNYECKON
auccoumaynn. CunbHble 1 cnabble
3NEeKTPONUTHI

NoHHbIEe ypaBHEHNS peakLinii

XumMnueckne cBoKCTBa KUCMIOT 1
OCHOBaHWIA B CBeTe NpeAcTaBaeHUi

06 3N1eKTPONNTMUECKONW auccolmaLmnm

XumMnyeckne CBONCTBA CONeii B CBETE
npeacTaBneHnin 06
3NEKTPONNTUYECKOI Auccolnalum

MoHsATUE O TMAPONN3E COoneit

O606uleHNe N cucTeEMaTU3aLNS
3HaHUI

MpakTnyeckaa pabota Ne 1
«PelleHne aKcnepnMeHTabHbIX
3afay»

KoHTposibHasa pabota Ne2 no teme
«INEKTPONIUTUYECKas guccoumaLums.
XUMUYeckmne peakLumn B pacTeopax»

O61as XxapaKTepUCTMKa ranoreHos.
XVMUYecKne CBONCTBA Ha MpUMepe
xnopa

Xnoposogopos. ConsHas KucnoTa,

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

bubnuoteka LLOK
https://rn.edsoo.ru/00adcd68

bubnuoteka LIOK
https://rn.edsoo.ru/00add448

bubnunoteka LLOK
https://in.edsoo.ru/00add5d8

bubnuoteka LLOK
https://in.edsoo.ru/00add8h2

bnbnmnoteka LLOK
httns://m.edsoo.ru/00add9d4

bubnunoteka LLOK
https://rn.edsoo.ru/00adddI2

bubnuoteka LIOK
https://rn.edsoo.ru/00addbfa

bnbnuoteka LLOK
https://in.edsoo.ru/OOaddecO

bubnunoteka LLOK
https://m.edsoo.ru/00addfe2

bnbnmoteka LLOK


https://rn.edsoo.ru/00adcade
https://rn.edsoo.ru/00adcd68
https://rn.edsoo.ru/00add448
https://in.edsoo.ru/00add5d8
https://in.edsoo.ru/00add8b2
https://rn.edsoo.ru/00adddl2
https://rn.edsoo.ru/00addbfa
https://in.edsoo.ru/OOaddecO
https://m

20

21

22

23
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27

28

XUMUYECKMEe CBOICTBA, NMONyYeHme,
npUMeHeHue

MpakTunyeckaa pabota Ne 2 no Teme
«lMonyyeHne CONAHOM KUCNOTHI,
N3y4YeHune eé CBOMCTB»

BbluncneHuns no ypaBHeHUAM
XVMWNYECKNX peakuunii, ecim ofuH u3
peareHToB AaH B 136bITKe

O6Lwan xapaKTepncTmka 3afleMeHToB
VIA-rpynnol

ANNOTPOMNHbIE MOANMDUKALUN Cepbl.
HaxoxpaeHue cepbl 1 eé coeanHeHNN’
B Npupoge. Xummnyeckune cBoiNcTBa
cepbl

CepoBojopos,cTpoeHue,
(h3MYeCKMe N XMMmn4yeckme CBOMNCTBA
Okcufabl cepbl. CepHasa KMUCNoTa,
(h3nYecKme n XMMU4ecKne CBOMCTBA,
npuMeHeHwue

XVMUYecKne peakuuu, nexawine B
OCHOBE MPOMbILL/IEHHOTO crnocoba
MONYYEHUA CEPHOWN KUCNOTbI.
XUMunYeckoe 3arpsasHeHune
OKpY>KatoLLen cpefbl COeANHEHUAMMN
cepsl

BblunMcneHne maccoBoi 40nM BbIX0Aa
NpoAyKTa peakuuu

Obuas xapaKTepucTuKa 31IeMEHTOB

https://rn.edsoo.ru/00ade 104

bnbnnoteka LLOK
https://r.edsoo.ru/00ade348

bubnmnoteka LLOK
https://r.edsoo.ru/00ade488

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

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

bubnuoteka LLOK
https://nn.edsoo.ru/00ade802

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

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

bnonnoteka LLOK
https://ni.edsoo.ru/00adec8a

Bubnunoteka LLOK


https://rn.edsoo.ru/00ade
https://rn.edsoo.ru/00ade348
https://rn.edsoo.ru/00ade488
https://rn.edsoo.ru/00ade64a
https://rn.edsoo.ru/00ade64a
https://nn.edsoo.ru/00ade802
https://rn.edsoo.ru/00adea28
https://rn.edsoo.ru/00adec8a
https://ni.edsoo.ru/00adec8a
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ru

! e H- -
VA-rpynnbl. A30T, pacnpoctpaHeHue

B Npupoge, hnsnmyeckne u
XUMUYECKME CBOMCTBA

AMMUaK, ero hM3nmyeckme un
XMMUYECKME CBOWCTBA, NONYyYeHME U
NpYMeHeHue

MpakTuyeckas pabota Ne 3 no Teme
«lMonyyeHne ammuaka, U3yyeHue ero
CBOMNCTB»

A30THaa Kucnota, eé qnsnyeckme u
XUMWYECKne CBOMCTBA

Mcnonb3oBaHWe HUTPATOB W COMeEN
aMMOHUS B KauecTBE MUHEPabHbIX
yA06peHniA. XuMmunyeckoe
3arpsis3HeHne OKpy>KatoLeli cpeabl
COefJMHEHNAMM a30Ta

docgop. Okeng dochopa (V) n
thocopHaa Kucnota, puanyeckune n
XUMMYeCcKMe CBOWCTBA, MOMyYeHue

Wcnonb3oBaHue hochaTos B
KayecTBe MUHEPANbHbIX YA06PEHNIA.
3arpsasHeHue NpUPOLHOWA cpeabl
thochaTamm

Yrnepog, pacnpocTpaHeHue B
npupoge, GU3NYECKNe N XUMUYECKME
CBOWCTBa

Okcuabl yrnepoga, Ux uanyeckme un
XUMUYECKNE CBOIACTBA.

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

bubnnoteka LLOK
https://m.edsoo.ru/00adf004

bnbnuoteka LLOK
https://rn.edsoo.ru/OO0adfl 80

bubnnoteka LLOK
https://rn.edsoo.ru/00adf306

bnénuoteka LLOK
https://in.edsoo.ru/00adf518

bubnuoteka LLIOK
https://rn.edsoo.ru/00adf68a

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

bnbnnoteka LLOK
https://rn.edsoo.ru/00adfd9c

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


https://in.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://rn.edsoo.ru/OOadfl
https://rn.edsoo.ru/00adf306
https://in.edsoo.ru/00adf518
https://rn.edsoo.ru/00adf68a
https://rn.edsoo.ru/00adfc20
https://rn.edsoo.ru/00adfd9c
https://rn.edsoo.ru/00adfebe
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42

43

44

3K0onornyeckne nNpoGnemsl,
CBs3aHHble ¢ okcuaom yrnepoga (1V)

YronbHaa KucnoTa u eé conu

MpakTuyeckasa pabota Ne 4 no Teme
"lMonyyeHne yrnekKncnoro rasa.
KayecTBeHHasa peakumsa Ha KapboHat-
noH"

MepBOHayYanbHble NOHATUS 06
OpraHny4ecknx BeLLeCTBax Kak o
COeIMHEHUSX Yrnepoja

KpemHuii n ero coeguHeHns

MpakTuyeckasa pa6ota Ne 5. PeweHune
3KCNepUMeHTasbHbIX 3a4a4y Mo Teme
«BaxHenwmne HemeTannbl N nx
COeiNHEHNA»

KoHTponbHaa pabota Ne3 no teme
«BaxHenwwmne HemeTanibl U Ux
COefJMHEHUA»

O6wan xapakTepucTKa XMMMNYECKNX
3N1eMeHTOB — MeTasNoB.
MeTannuyeckasa cBasb U
MeTanmnyeckas Kpuctaninyeckas
pewéTtka. Pusnyeckne cBolcTBa
MeTannoB

XUMMUecKne CBOKCTBA MeTasNoB..

SNeKTPOXMMUYECKNI psif
HanpsYXeHUii MeTannoB

bubnunoteka LLOK
https://rn.edsoo.ru/00ae006¢

bubnunoteka LLOK
https://rn.edsoo.ru/00ae027¢

bubnunoteka LLOK
https://ni.edsoo0.ru/00ae054e

bubnmnoteka LLOK
https://rn.edsoo.ru/00ae080a

bnénmoteka LOK
https://in.edsoo.ru/00ae0bf2

bubnunoteka LLOK
https://in.edsoo.ru/00ae0e 18

bubnnoteka LLOK
https://rn.edsoo.ru/00ael03e

bubnunoteka LLOK
https://in.edsoo.ru/00ael 156


https://rn.edsoo.ru/00ae006c
https://rn.edsoo.ru/00ae027e
https://ni.edsoo.ru/00ae054e
https://rn.edsoo.ru/00ae080a
https://in.edsoo.ru/00ae0bf2
https://in.edsoo.ru/00ae0e
https://rn.edsoo.ru/00ael03e
https://in.edsoo.ru/00ael
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O6wume cnocobbl NoyyeHns
mMeTannoB. Cnnasbl. BbluncneHus no
YPaBHEHUAM XUMUYECKUX peakLui,
eCNN OfUH W3 peareHTOB COAEepPXUT
npumecm

[MoHATUE O KOPPO3UK MeTaNN0B

LLlenoyHblie meTanbl

OKCWAbl U TUAPOKCUAbI HATPUS 1
Kanus

LLlenoyHo3eMenbHble MeTanbl -
KanbLUWiA 1 MarHui

BaxHelilve coeMHEHNSA KaNbLns

O606LleHNE 1 CUCTEMATM3ALMA
3HaHMWI

YKECTKOCTb BOAbI U CNOCOOLI eé
ycTpaHeHus

MpakTnyeckaa pab6ota Ne 6 no Teme
")KECTKOCTb BOAbl M MeTOAbl eé
ycTpaHeHus"

ANOMUHNI’

AM{OTEPHbIE CBOICTBA OKCMUAA 1
rmgpokcuga

XKeneso

bubnunoteka LLOK
https://rn.edsoo.ru/00ael 156

bubnunoteka LLOK
https://in.edsoo.ru/00ael278

bnbnuoteka LLOK
https://rn.edsoo.ru/00ael4b2

bubnnoteka LLOK
https://in.edsoo.ru/00ael4b2

bubnunoteka LLOK
https://in.edsoo.ru/00ae 15e8

bubnunoteka LLOK
https://in.edsoo.ru/00ael 5e8

bubnuoteka LJOK
https://in.eds00.ru/00ael886

bnbnuoteka LIOK
https://rn.edsoo.ru/00ael ae8

bnbnuoteka LIOK
https.://rn.edsoo.ru/OanIcG4"1

bnénuoteka LLOK
httDs://m.edsoo.ru/00ae 1c64

bubnuoteka LIOK
https://in.edsoo.ru/00aeld86


https://rn.edsoo.ru/00ael
https://in.edsoo.ru/00ael278
https://rn.edsoo.ru/00ael4b2
https://in.edsoo.ru/00ael4b2
https://in.edsoo.ru/00ae
https://in.edsoo.ru/00ael
https://in.edsoo.ru/00ael886
https://rn.edsoo.ru/00ael
https://rn.edsoo.ru/00aelc64
https://in.edsoo.ru/00aeld86
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65
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el

OKcuabl, TMAPOKCUAbI U COMKN Xenesa
(1) nxenesa (1)

O606LeHne U cucTemaTm3ayms
3HaHW

MpakTuyeckas paboTa Ne 7. PelleHune
9KCMeprMeHTaNbHbIX 334a4y Mo Teme
«BaxHeLw e MeTannbl N Nx
COeIHEeHNA»

BbluncneHns no ypaBHeHUAM
XUMNYECKUX peakunin, ecnm oguH um3
peareHTOB faH B M30bITKe WK
COLEPXUT NMPUMECK. BbluncneHus
MacCcOBOI J0MM BbiX04a NpoaykKTa
peakunu

O606LeHNe U cucTemaTmnsaLmns
3HaHWI

KoHTponbHaa paboTa Ne4 no teme
«BaxHenwwmne metansbl U NX
COeiINHEHNA»

Beuwiectsa n matepuasnsl B
I'IOBCE,D,H&BHOVI XXU3HWN Yenoseka

XnMnyeckKoe 3arpasHeHune
OKpyXatoLien cpegpl
Ponb XUMUKN B peLleHnn
3KONOrnYyecknx npobnem

Pe3epBHbIli ypoK. O606LeHNE 1
cucTemMaTm3aumns 3HaHuim

Pe3epBHbI ypoK. O606LeHME 1

bubnuoteka LLOK
https://m.edsoo.ru/00ae35e6

bnénmnoteka LOK
https://rn.edsoo.ru/00ae3de8

bnbnnoteka LLOK
https://rn.edsoo.ru/00ael750

bubnunoteka LLOK
https://r.edso0.ru/00ae3 f50

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

bubnmoteka LOK
https://rn.edso0.ru/00ae4270

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

bubnunoteka LLOK


https://m
https://rn.edsoo.ru/00ae3de8
https://rn.edsoo.ru/00ael750
https://rn.edsoo.ru/00ae3
https://rn.edsoo.ru/00ae4270
https://rn.edsoo.ru/00ae4270
https://rn.edsoo.ru/00ae0d0a
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