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MOACHUTE/IbHAA SATTMCKA

MporpaMma MNO XWMWM Ha YPOBHE OCHOBHOr0O 06LIero 06pa3oBaHKs
COCTaB/leHa Ha OCHOBe TpeboBaHMWA K pe3y/nbTataM OCBOEHUS OCHOBHOW
obpasoBaTte/ibHOW NporpaMMbl OCHOBHOIO 06LLEero 06pa3oBaHus, NpeLcTaBeHHbIX
B ®FOC OO0, a Takke Ha OCHOBe (hbefepasibHOM paboyeit nporpammbl
BOCMMUTAHUS M C YYETOM KOHLEMLMM NpenojaBaHus yuebHoro npegmeta «XuMms»
B 06pa3oBaTe/ibHbIX opraHm3aumax Poccuiickon degepauun.

MporpaMma No XMMUWM AAET MpeAcTaBneHWe O Lensx, 06LWein crpaTteruu
06yyeHus, BOCMUTAHWA W pa3BUTMA 0OyvatoLMXCca cpeacTBamMy  yy4ebHOro
npeameTa, ycTaHaBNMBaeT 06s13aTeNIbHOE npeaMeTHoe coAepXxaHue,
npegycmaTpuBaeT pacnpefeneHve ero no Knaccam W CTPYKTypupoBaHWE Mo
pasfenaMm W Temam MporpaMmMbl MO XUMWUW, ONpPeaenseT KONNYECTBEHHbIE W
KayeCTBEHHbIE XapaKTepUCTUKN cofepxxaHus, PEKOMEHYEMYHO
MOCNeAoBaTeNlbHOCTb  U3YYEHUST  XMMUM  C  YYETOM  MEXMPEAMETHbIX U
BHYTPUMNPEAMETHbIX  CBSI3e,  NIOTMKM  y4yebHOro  mpouecca, BO3PACTHbIX
ocobeHHOCTel  obyuvarolmxcs, onpefensieT BO3MOXHOCTWM  npegmeTa AN
peanusaunm TpeboBaHWA K pe3ynbTataM OCBOEHWSA OCHOBHOW 06pa3oBaTesibHOW
MporpaMMbl Ha YpOBHe OCHOBHOIO 06Llero obpasoBaHus, a Takxe TpeboBaHUIN K
pesynbrataM 06yyYeHUs XMMUMN Ha YPOBHE LieNeil N3yyeHuns npeameTta v OCHOBHbIX
BUAOB Y4ebHO-M03HABaTE/IbHON [eATeNIbHOCTU 00y4YatoLerocss Mo OCBOEHUIO
Yy4YeOHOro cofepaHus.

3HaHMe XUMUKU CNY)XXUT OCHOBOW [ANs  (hOPMUPOBAHUS MUPOBO33PEHUA
obyuvatoLLerocs, ero npeAcTaBNeHNn 0 MaTepuanbHOM efMHCTBE MUPA, BaXKHYHO
posib UrpatoT (opMUpyeMble XMMUEN NpefCcTaB/eHUs O B3aMMOMpeBpaLeHnsX
3HeprMm n 06 3BOMOLUN BeLLeCTB B NpuUpoAe, O MyTAX PelleHus rnodasbHbIX
Npo6/seM YCTOMUYMBOrO PasBUTUS 4Ye/loBEYeCTBa - CbIPbEBOW, 3IHEPreTUYECKOM,
MULL,EBOI M 3KOOrMYecKoi 6e3onacHoOCTH, Npo6eM 34paBOOXPaHEHNS.

N3yuyeHne Xxumumu:

CnocobCcTByeT  peasm3auuMv  BO3MOXHOCTEW AN caMopasBuUTUa U
(hopMMpPOBaHUS KYNIbTYPbl IMYHOCTH, €€ 06LWen N PYHKLMOHAIbHON rpaMOTHOCTH;

BHOCMT BKMafg B (hOPMMPOBAHME MbILIIEHUS N TBOPYECKUX CMOCOGHOCTEN
06yyYaloLMXCs, HaBbIKOB WX  CaMOCTOATENbHOW  Yy4ebHOW  [esATe/IbHOCTH,
3KCMEPUMEHTA/IbHbIX W WUCCNeAoBaTe/IbCKUX YMEHWUI, HEOBXOAMMbIX KaK B
MOBCEAHEBHOM XW3HN, TaK 1 B MPOECCMOHANbHONW AesTeNbHOCTH;

3HAaKOMMUT CO CMneundurKoli Hay4dHOro MbIWAEHUS,, 3aKnagbiBaeT OCHOBbI
LLeNOCTHOrO B3rNa4a Ha eMHCTBO NPUPOAbI N YeNoBeKa, ABNAETCA OTBETCTBEHHbIM
aTanom B (hOPMMPOBaHMMN eCTECTBEHHO-HAYUYHOW rPaMOTHOCTM 06yYatoLWNXCS;



CNoco6CTBYET (POPMMPOBAHUIO LEHHOCTHOINO OTHOLLEHMS K eCTeCTBEHHO-
Hay4YHbIM 3HaHWAM, K NPMPOAe, K YeN0oBeKY, BHOCUT CBOWN BKNaf B 3KO/IOMMYECKOe
obpa3oBaHMe 06yyYaroLMXCS.

[aHHble HanpaBneHusi B 06y4YeHUM XUMUK obecrneyvmBatoTCcst creynduKom
cofepxaHus  y4yebHOro npeameta, KOTOPbIA  SIBNSETCA  Nefarornyecku
afanTUPOBaHHbIM OTPaXXeHMEeM 6a30BON HayKN XMMMUUK Ha OnpeaenéHHOM aTane eé
pasBUTKS.

Kypc XuMnn Ha ypoBHE OCHOBHOIo 06Liero obpasoBaHus OPUEHTUPOBAH Ha
OCBOEHME 00Yy4aloWMMNCA CUCTEMbI MEPBOHAYA/IbHLIX MOHATUIA XUMWUW, OCHOB
HEOPraHMYecKom XUMUM N HEKOTOPbIX OTAENbHbIX  3HAYUMbIX  MOHATUN
OpraHn4ecKom XMMnn.

CTpyKTypa coepyXaHusi nporpammbl Mo XMMUK CPOpMMpPOBaHa Ha OCHOBE
CUCTEMHOrO noaxoaa K eé msydveHuto. Cogep)kaHuwe CKnafdblBaeTcs U3 CUCTEMbI
MNOHATUIN O XMMUYECKOM 3/1EMEHTE W BELLECTBE Y CUCTEMbI MOHATUIA O XUMUYECKOM
peakumn. 0O6e 3TU CUCTEMbl CTPYKTYPHO OpPraHM30BaHbl MO  MPUHUMNY
nocnefoBaTe/lbHOro Pa3BUTUA 3HAHMIA HA OCHOBE TEOPETUYECKMX NpeAcTaB/IeEHUN
pa3HOro ypoBHS:

- aTOMHO--MOJIEKY/IAPHOI0 YYeHUsI KaK OCHOBbI BCEI0 €CTECTBO3HAHUS;

- [lepnopunyeckoro 3akoHa [. . MeHaeneeBa Kak OCHOBHOIO 3aKOHa XUMUU;

- YYEeHUs1 0 CTPOEHUM aTOMa U XMMUYECKOW CBSI3N;

- NpeAcTaBneHUin 06 3NeKTPONUTUYECKOW AMccouMalnn  BeLLecTB B
pacTBopax.

TeopeTnyeckme 3HaHMA paccMaTpuBalOTCs Ha OCHOBE  3MMUPUYECKU
MOMYYEHHbIX U OCMbIC/IEHHbIX (DaKTOB, Pa3BMBAOTCA MOCNEA0BATENBHO OT OAHOrO
YPOBHA K ApPYromy, BbIMOMHAS (YHKUMM OOBACHEHUS W MNPOrHO3MPOBAHUS
CBOWCTB, CTPOEHUSI N BO3MOXXHOCTEN NPaKTUYECKOro NMPUMEHEHUSI U NOMY4YeHUs
N3yYaeMbIX BELLECTB.

OcBoeHVMe nporpaMmbl MO XMMWW  CMNOCOBGCTBYET  (JOPMMPOBaHMIO
NpeAcTaBNeHNss 0 XMMUYECKON COCTaBNAIOLLEN HayYHOW KapTUHbI MUpa B NIOrMKe
eé CUCTEMHON nNpuUpoAbl, LEHHOCTHOIO OTHOLUEHUS K Hay4yHOMY 3HaHUKO W
MeTOoAam [Mo3HaHWUA B Hayke. V3yuyeHune XMMWUW MPOUCXOAUT C MNPUB/IEYEHUEM
3HaHUI K3 paHee W3YYEeHHbIX Y4YeOHbIX nNpeaMeToB: «OKpYXaloWwmn Mup»,
«bmonoruns. 5-7 Knaccbl» N «®u3nkKa. 7 KNace».

Mpn  M3yYeHUN XUMUKU NPOMCXOAUT  (HOPMUPOBAHUE 3HAHWUI  OCHOB
XUMUYECKON HayKM KaK 06/1aCTU COBPEMEHHOr0 €CTECTBO3HAHWUS, MPaKTUYEeCKOon
[EeSATENbHOCTM YeNoBeKa M KakK OAHOro W13 KOMMOHEHTOB MWPOBOM KY/NbTYpbl.
3agaya y4yebHOro npegmera COCTOMT B (DOPMUPOBAHUU CUCTEMbI XMMUYECKUX
3HaHWUI — BaXKHENLLMX (haKTOB, MOHATWIA, 3aKOHOB N TEOPETMYECKMUX MONOXKEHUNA,
AOCTYMNHbIX 0006LLEHNIA MUPOBO33PEHUYECKOr0 XapakTepa, f3blka HayKu, B



MNPUOBLLEHUN K Hay4yHbIM MeTOAaM MO3HaHWA MNpU  U3YYeHWU BeLLECTB W
XUMUYECKUX peakumil, B POPMUPOBAHUN 1 Pa3BUTUMN NO3HABATE/IbHbIX YMEHUN U
X TMPUMEHEeHUM B Yy4eOHO-MO3HABaTe/IbHOM U Y4eOHO-UCCNef0BaTeIbCKOM
[eATeNbHOCTM, OCBOEHWM npaBun 6Ge30nacHoOro obpalleHus C BewiecTBamu B
MOBCELHEBHOMN XXMN3HW.

Mpn N3y4eHUN XMMUUN Ha YPOBHE OCHOBHOIO 06Llero 06pasoBaHus BaXKHOE
3HayeHve Npuobpenn Takue LeNn, Kak:

- (hopmMupoBaHME WHTENNEKTYa/IbHO Pa3BUTOW JIMYHOCTWU, T[OTOBON K
caM006pa3oBaHnto, COTPYAHWYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PELUEHW,
CNoco6HOM ajanTUpPoBaTLCA K 6bICTPO MEHSAIOLMMCS YCTOBUAM XKU3HU;

- HampaBfieHHOCTb  0Oy4YeHMsi Ha  CUCTemMaTU4yeckoe  NpuobLLeHMne
06yyvatoWMXcad K CamMOCTOSATEe/IbHOM MO3HaBaTeNbHON AeATeNIbHOCTU, HayUHbIM
MeToAaM MO3HaHMs, (HOPMUPYIOLWMM MOTUBALMIO U pasBUTME CMNOCOBHOCTENR K
XUMUW;

- obecneyeHne yCnoBMiA, CNOCOBCTBYIOWMX NMPUOBPETEHNIO 06YYatoLLMMUCS
OnbiTa pasHOOOpa3HON [eATeNIbHOCTU, MO3HAHWA W CaMOMO3HAHWA, K/HOYEBbIX
HaBbIKOB (KNHOYEBbIX KOMMETEHUWIA), UMEKOLWNX YHUBEPCaNbHOE 3HayeHue ans
Pa3NNYHbIX BULOB AeATENIbHOCTU;

- (hopmupoBaHue 06Lled  (YHKUMOHANIbHON W eCTEeCTBEHHO-HAy4YHOM
rpaMoOTHOCTK, B TOM 4MC/le YMEHWA OOBACHATL W OUeHMBaTb  SB/EHUS
OKpY>KaloLlero mupa, UCNonb3ys 3HAHUSA W OMbIT, NOJYYEHHbIE MPU U3YUYEHWUU
XUMUKW, TNPUMEHATb WX MPU pelleHMn npob6sieM B MNOBCEAHEBHON XXU3HU U
TPYLOBOWN [eATeNIbHOCTU;

- (hopmupoBaHve Yy O0OyYarOLUMXCA TYMaHUCTUYECKUX  OTHOLUEHWNA,
MOHUMAHNA LEHHOCTU XUMUYECKUX 3HAHWA [N BbIpabOTKU  3KOMOrMYECKM
LlenecoobpasHoro mnosegeHWs B ObITY W TPYAOBOM [eATENbHOCTU B LENsx
COXPaHEeHUs CBOEr0 3/10POBbSA N OKPYXKatoLLel NPUPOLHOW cpefbl;

- pasBuTME MOTMBaUMM K OOY4YEHWUHO, CMOCOOHOCTE K CaMOKOHTPO/O U
CaMOBOCMWUTAHUIO HA OCHOBE YCBOEHUSA  0OLLeyesioBeYeCKUX  LeHHOCTER,
rOTOBHOCTM K OCO3HAHHOMY Bbl6OpY NPOMWAA U HanpaBNeHHOCTU Aa/lbHeMLLero
00y4eHus.

N3yueHune yyebHOro npegmera «XvMus» TPaAULMOHHO OPUEHTUMPOBAHO He
TONbKO HAa YCBOEHWE HAy4yHOro cofjepXaHus, HO W o06nagaet 60oNbLINM
BOCMMTATe/IbHbIM MNOTEHLMANIOM, OKa3blBad B/IMAHME Ha pPa3BUTME JIMYHOCTU
yJallmxcs, BK/IOYaloLee OCBOEHME eCTeCTBEHHO-HAYUHbIX aCMeKTOB KY/bTypbl,
LLEHHOCTEM N OTHOLWeHW. Ha npnobpeTeHne yyawMMUCs CUCTEMbI OPUEHTMPOB,
KOTopble (POPMUPYIOTCA B pe3ysibTaTe COOTHECEHUS Hay4YHOro MUPOBO33PEHUS C
r'YMaHUCTUYECKMMWN LLEHHOCTAMM U CNOCOOHbI CNY)XXUTb OCHOBOW HPaBCTBEHHOTO
Bblbopa NIMYHOCTU. A TakKXkKe OB/MafeHNne YMeHUAMMW MOCTaHOBKU W peLleHus



LLUMPOKOr0o CrekTpa Y4YebHbIX U >KMU3HEeHHbIX npobnem, onupascb Ha 06a3oBble
Hayu4Hble 3HaHuS.

BocnuTbiBatowwas MHpopMaums 0 JOCTUMXKEHUAX OTEYeCTBEHHOW HayKu Wt
BbIJAOLLNXCA POCCUNCKMX YUEHbIX, 00 UX BaXXHEMLINX HAYUYHbIX OTKPbITUAX: M.B.
NomoHocoBa, A.. MeHpeneesa, H.H. beketoa, A.M. bytneposa, H.A.
3ennHckoro, H.H. CeméHoBa, H.C. KypHakoBa, E.. l'ecca, H.H. 3uHuHa, A.4.
MBaHeHko, C.B. JlebeseBa W Aap. 3afjaHus, CTUMYNUPYHOLLME YyalMxcd Ha
MCMONb30BaHME LONOHUTENbHOW NH(OPMAaLMK O XKU3HN U AeSATENBHOCTU BESIMKUX
PYCCKMX Y4eHbIX. VIHopmauma n 3afaHus, BbIABAAKOLLME B3aMMOCBA3bL Pa3BUTUA
XUMUU N OCHOBHBIX MCTOPUYECKMX MEPMOLOB pPa3BUTUA 06LLLeCTBa, OpraHn3yroLme
obpalleHne K WCTOPUWM CTaHOB/IEHUA XUMWYECKON HayKW; WHGOPMaLMOHHO-
aHannTu4yeckne Yy4yebHble npoekTbl. Matepuanbl pasgenos «Bewectsa WU
MaTepuasbl B XU3HU YefioBeKa», «XUMUA U XU3Hb» (XUMUSA U 340POBbE, XUMUSA B
MPOMBILL/IEHHOCTN M CEMIbCKOM XO3ACTBE, XUMUS U 3KONOTUA 1 T.M.). AKTyaslbHas
MHDOPMaUUA O 3HAYeHUM XUMUW B PeLleHUU BaXKHEMLWMX 3afay pas3BUTUS
39KOHOMUKM, CeNbCKOro X0351CTBa, MPON3BOACTBA HOBbLIX BELLECTB Y MaTepuasios B
Poccun, B o0b6ecreyeHnn 6e3onacHOCTU U cyBepeHuTeTa P®; npobreMHble
3afjaHns, MO3BOJIAKOLLME OPraHN30BaTb KOJUIEKTUBHbIE OOCYXAEHWUS; 3KCKYPCUMU;
NPOeKTbl U UccnefoBaHna. MaTepuansl, oTpaxarowme XyL0oXecTBeHHOe Hacneaue
HapoAoB Poccumn, CBs3b XUMUW C INTEPATYPO U UCKYCCTBOM, OPUEHTUPYIOLLME Ha
TBOPYECKYHO [eATe/lbHOCTb 3CTETMYECKOro Xxapaktepa. Bce 310 cnocob6eTByet
BOCMUTaHWUIO JIMYHOCTU

OObLlee 4yMCNO 4acoB, OTBEAEHHbLIX [N U3YYeHUA XUMUKM Ha YPOBHE
OCHOBHOrO0 06LLero obpasoBaHus, cocTasnseT 136 yacos: B 8 Kfacce - 68 yacos (2
yaca B Hefento), B 9 knacce - 68 yacos (2 Yaca B Heflento).



COAEPXAHWE OBYYEHUA

8 KNNACC

MepBOHaYabHble XMMUYECKME MOHATUS

MpeameT XUMUA. PONb XUMUW B XKU3HU 4YenoBeKa. XUMUS B CUCTEME Hayk.
Tena n BewecTBa. PuU3MYeCcKMe CBOWCTBA BeLLeCTB. ArperaTHoe COCTOsIHWE
BewecTB. MoHATME O MeTofax MO3HaHMS B XMMWUW. UuUCTble BellecTBa U CMeCK.
Cnocobbl pa3aeneHunst CMeceil.

ATOMbI W MOJeKy/bl. XWUMUYECKMe 3M1eMeHTbl. CUMBOMbI  XMMUYECKUX
3M1eMeHTOB. MpoCTble U CNOXHbIE BellecTBa. ATOMHO-MONEKYIAPHOE YUYEHNE.

Xumnyeckas qopmyna. BaneHTHOCTb aTOMOB XMMMWYECKUX 3/1eMEHTOB.
3aKoH MoCToAHCTBa cocTaBa BewlecTB. OTHOCWUTENbHAas aToOMHas  Macca.
OTHOCcUTeNbHas MosneKynspHas macca. MaccoBas [0N15 XMMUYECKOrO 3/1eMeHTa B
COeIMHEHUN.

KonunuyecTtso Bewjectsa. Monb. MonsipHas macca. B3anMoCBS3b KO/IMYeCTBa,
MacCbl M 4ucna CTPYKTYPHbIX eAuHWL, BelectBa. Pacyétbl no opmynam
XUMUYECKUX COEANHEHWIA.

®Pun3nyeckme N XUMNYECKne ABNEHNUA. XUMUYECKas peakuma 1 eé npusHaku.
3aKOH COXpaHeHMsi MacCbl BelecTB. XuUMU4Yeckue ypaBHeHus. Knaccumkauums
XUMUYECKMX peakLmil (COeaUHEHNSs, pas/ioXXeHWs, 3aMeLLeHns, 06MeHa).

XUMUNYECKNIA IKCMEPUMEHT :

3HAKOMCTBO C XMMWYECKOW NOoCyfoi, npasuiamu paboTel B naboparopum u
npuémamy obpatleHuns ¢ nabopaTtopHbIM 060pYAOBaHMEM, U3YYEHUE WU OnucaHue
(hM3nyecKux CBOWCTB 006pasL0B HEOPraHMYecKMX BeLLecTB, HabnwgeHue
(hm3myeckux (nnaBneHne BOCKa, TasHWe fbfa, pacThpaHWe caxapa B CTYIIKe,
KMMNeHWe WU KOHAeHcauus BOAbl) U XMMMUYeCKUX (TOpeHWe CBeuwn, NpokKanvBaHue
MeLHOM NPOBO/IOKN, B3aUMOENCTBUE Mena C KUCOTON) ABNeHWUIA, HAbMO4eHNe 1
OnucaHve MPU3HAKOB MPOTEKaHUA XMMUYECKUX peakuunin (pas3noXkeHue caxapa,
B3aMMO/ENCTBME CEPHOM KUCNOTbI C XN0pUAOM 6apus, pasnoxeHue rugpokcuia
mean (1) Nnpu HarpeBaHUK, B3aMMOAENCTBKe Xene3a ¢ pactsopom conu meaun (1),
M3yyeHne CNocobOB pasfeneHnss CMeceil: C MOMOLLbI0 MarHuta, (PUAbTPOBaHue,
BblNapvBaHue, SUCTUNNALMSA, XpoMaTorpadums, nNpoBefeHne OYUCTKU NOBapeHHOW
conv,  HabnwgeHne W onNucaHWe  pe3y/nbTaToB  MPOBEAEHUS  OMbITa,
WNNIOCTPUPYIOLLErO 3aKOH COXpPaHeHWs MacChl, CO3faHue Mofenei MOoseKys
(LuapoCTepXXHEBLIX).

BaxKHeWwwune npeacTtaBuTe/IM HeOpPraHMYeCKNX BeLLecTB

Bo3gyx - cmecb rasos. CoctaB Bo3gyxa. Kucnopog - 371eMeHT M npocToe
BeLecTBO. HaxoxieHue Kucnopoga B npupofe, (uU3nMyecKne U XUMUYECKUe
ceovicTtBa (peakuun ropeHus). Okcugpl. TpumeHeHue kucnopoga. Cnocobbl



NMonyyYyeHns Kucnopoga B fabopatopum U NpoMmbiwieHHOCTU.  KpyrosopoT
Kucnopoga B npupofe. O30H - afnoTponHas MoAMMUKALUSA KUCNOPOAA.

TennoBon 3PEEKT XUMUYECKON peakumn, TEPMOXUMUYECKME YPaBHEHMS,
9K30- M 3JHAOTEPMUYECKME peakuuun. TOonamMBo: Yrofib M MeTaH. 3arpsasHeHue
BO34yXa, YCWUNeHMe NapHUKOBOro 3(pdekTa, paspyLUeHe 030HOBOIO C/0S.

Bogopos - 9neMeHT WM MpPOCTOe BellecTBO. HaxoxpaeHue BogopoAa B
npupode, (U3NYECKME W  XUMUYECKME CBOWCTBA, MNPUMEHEHME, CrOoCoObl
nonyyeHnsa. Kncnotbl 1 conu.

MonspHbI1 06bEM ra3oB. PacuéTbl M0 XMMMUYECKUM YPaBHEHUAM.

dunsmyeckme cBoicTBA BOAbl. Boga kKak pacTBopuTenb. PacTBopbl.
HacbllWweHHble N HeHacbllWeHHble pPacTBOpbl. PacTBOPMMOCTbL BELLECTB B BOfE.
MaccoBasi 40/11 BeLlecTBa B pacTBope. XMMUYeCcKne CBONCTBa BOAbl. OCHOBaHMS.
Ponb pacTBOpOB B MPUPOAE U B XWU3HWN 4YenoBeka. KpyroBopoT BOAbl B MPUpPOse.
3arpsasHeHue NpupoaHbIX Bod. OxpaHa 1 04nCTKa NPUPOAHBLIX BOA,

Knaccngukauma HeopraHMYeckux coeauMHeHuin. Okcupbl. Knaccugumkaums
OKCUAOB:  coneobpasytowie  (OCHOBHblE,  KUC/OTHble, aM(OTEPHblE) ¥”
Heconeobpasytowme. HoOMeHKnatypa OKCMAO0B. DPU3NYECKME U XUMUYECKME
CBOWMCTBa OKCMAO0B. [oNyyYeHne OKCuoB.

OcHoBaHusl. Knaccudumkauma OCHOBaHWI:  LWENOYM W HepacTBOPUMbIE
OCHOBaHMA. HoMeHKnaTypa OCHOBaHWWA. PuU3NYECKMEe U XMMUYECKME CBOWCTBA
OCHOBaHWiA. IonyyYeHne 0CHOBaHMNIA.

Kucnotel. Knaccugmkauma kmucnot. HomeHknatypa Kucnot. dusnyeckue u
XUMUYECKMEe CBOWCTBA KWUCNOT. PsApg akTtmeBHOCTM MeTannioB H. H. bekeTosa.
MonyyeHne Kncnor.

Conu. HomeHknaTypa coneil. ®uU3nMyeckme U XMMMUYECKMEe CBOMCTBA CO/eEN.
Mony4yeHune conei.

["eHeTMYecKast CBA3b MeXAY K/accaMy HeopraHU4YecKUx COeMHEHNIA.

XUMWNYECKNIA 3KCNEPUMEHT :

KayeCTBEHHOE OnpejesieHne CoAepXaHna KUCNOpoaa B BO3AyXe, NOSyYeHue,
cobupaHue, pacnosHaBaHWe W W3yyYeHWEe CBOMCTB KWUCNOpoga, HabnogeHve
B3aMIMOAENCTBMSA BEWECTB C KUC/MOPOAOM W  YCNOBUS BO3HWMKHOBEHUS W
npekpawleHns ropeHuns (noxkapa), O3HaKOM/JeHMe C obpasuamMn OKCULOB W
onucaHWe WX CBOWCTB, MO/ydeHWe, cobupaHue, pacrno3HaBaHWe W U3y4veHue
CBOMCTB BOgopofa (ropeHue), B3ammopgencTeme Bogopoga ¢ okcugom meam (1)
(BO3MOXHO MCMoNb30BaHWE BUAeOMaTepuanos), HabnogeHne 06pasLoB BeELLECTB
KONNM4ecTBOM 1 MOMb, MUCCefoBaHMe OCOGEHHOCTeil PacTBOPEHUs BELLECTB C
pa3fIM4HON pPacTBOPMMOCTbIO, MPUTrOTOB/IEHWE PACTBOPOB C  OMpeAenéHHoW
MacCcoBOW [0/1eli pacCTBOPEHHOIO BellecTBa, B3avMOAENCTBME BOAbI C MeTasnamu
(HaTpuem ¥©  Kanbumem) (BO3MOXXHO  WUCMOMb30BaHWe  BUAeoMaTepuasnos),



nccnegosaHve  06pasLoOB  HEOpPraHWYeCKMX  BELLEeCTB  pas/IMYHbIX  K/accoB,
HabM4eHNe N3MEHEHUA OKPaCKM MHAMKATOPOB B pPacTBOpPax KWUCIOT W LLe/oYen,
n3yyeHne B3aummogencTeus okcuga megm (1) ¢ pacTBOPOM CEPHON KWUCNOTbI,
KUCIOT C MeTa/laMK, peakuuid HeilTpasmsaumu, noayyeHme HepacTBOPUMBbIX
OCHOBaHWI, BbITECHEHME OAHOro MeTania ApYyruM M3 pacTBopa COMW, peLleHue
3KCMEPUMEHTa/IbHbIX 3afady Mo Teme «BaxHeiline Knaccbl HEOpraHNMYecKux
COEANHEHUIA».

Mepuogmnyecknini  3akoH K lepuogmyeckas cUCTEMa XUMUYECKMX
anemeHTtoB [. W. MeHpeneeBa. CTpoeHMe aTtomMoB. XMUMUYECKasds CBA3b.
OKUWCNNTENIbHO-BOCCTaHOBUTE/bHbIE peaKLmn

[MepBble MOMbITKM Khaccuukaumm XUMUYECKUX 3/1eMEHTOB. [MoHATME O
rpynnax CXOAHbIX 3/1eMEHTOB (LLeN0YHbIe W LLUeOYHO3EME IbHbIE MeTasfbl,
rasoreHbl, MHepTHbIE rasbl). OIEMEHTLI, KOTOPble 06pasytoT aMPOTEPHbIE OKCUABI
N TUAPOKCUDI.

Mepurogunyecknii 3akoH. Mepuogmyeckas cuctema XMMUYECKUX 3n1eMeHToB .
. MeHpeneesa. KopoTkonepuogHas 1M G/WHHOMEpuogHas  (OPMbI
MeproanYecKol CUCTEMbl XMMMYECKUX 3nemeHToB O, W. MeHpgeneesa. Mepuofbl
M rpynnbl. PU3NYECKNIA CMbICT MOPSLKOBOr0 HOMepa, HOMEpPOB Mepuofa U
rpynnbl 3N1eMeHTa.

CT1poeHune atomoB. CocTaB aTOMHbIX Agep. 30Tonbl. 3NeKTpoHbl. CTpoeHue
3/IEKTPOHHbLIX ~ 060/104eK  atoMOB  nepBbiX 20  XUMWYECKUX  3N1EMEHTOB
Mepuopnyeckon cuctembl . WN. MeHpeneeBa. XapaKTePUCTUKA XMMUYECKOIO
3M1eMeHTa Mo ero NonoXeHuto B Mepuognyeckoin cucteme A. V. MeHpaeneesa.

3aKOHOMEpPHOCTN W3MEeHEHUs pagnyca aTOMOB XUMUYECKUX 3NEMEHTOB,
MeTa//IMYeCKUX N HEMeTa/I/IMYECKMX CBOWCTB MO rpynnamM v nepuogam.

3HayeHve MNeproanYeckoro 3akoHa v MNMepnognyeckoin cMcTemMbl XUMUYECKMX
3NIEMEHTOB NS PasBUTUA HaykKuM W npaktuku. O. V. MeHgeneeB - Y4YéHblA U
rpaXkKaaHuH.

Xummnyeckad cBA3b. KoBaneHTHasa (monsapHas W HenonspHas) CBA3b.
SNeKTpooTPULATEIbHOCTL XUMUYECKNX 3/IEMEHTOB. /IOHHasA CBA3b.

CrteneHb  okucneHua.  OKMCNNTENIbHO--BOCCTAaHOBUTE/bHbLIE  peakuuw.
Mpouecchbl OKUCneHUA U BocCTaHOBNEHUA. OKUCINTENN U BOCCTaHOBUTENMN.

XUMUYECKUI 3KCNEPUMEHT :

n3yyeHne 06pa3LOB BELLECTB MeTa//IOB U HEMETA/IIOB, B3aMMOLENCTBUE
rMApoKcMaa LMHKa C pacTBOpamy KWUCMOT W LUeNoYeil, nNposefeHue OnMbITOB,
WNMIOCTPUPYIOWMX  NPUMEPbl  OKUC/IUTENIbHO-BOCCTAHOBUTE/bHBIX  peakLuil
(ropeHue, peakunmn pasnodxXeHs, COeLMHEHNSR).

Me>knpeaMeTHble CBA3U



Peannszaumns MeXnpeaMeTHbIX CBA3ei MNpU M3YYeHUU XUMUK B 8 Knacce
OCYLLECTB/NAGTCA 4epe3 WCMOMb30BaHME KaK O0OWUX eCcTecTBEeHHO--Hay4YHbIX
MOHSATUI, TaK N NOHATUI, SBNASKOWMXCA CUCTEMHBIMU ANA OTAE/NbHbLIX NPeAMETOB
eCTeCTBEHHO--Hay4HOr 0 LMKNa.

OO6Lne ecTECTBEHHO--HAYUHbIE MOHATUA: Hay4HbIA (PaKT, rMnNoTesa, Teopus,
3aKOH, aHanu3, CWHTe3, Knaccumkaums, MepuoanYHOCTb,  HabnoaeHwe,
3KCMEPUMEHT, MOJENNPOBaHNE, N3MEPEHNE, MOAENb, ABMIEHNE.

dun3nka: Martepus, atom, IMEKTPOH, TMPOTOH, HENTPOH, WOH, HYKIUA,
M30TOMbI, PaAMOaKTUBHOCTb, MOMEKYna, 3MEKTPUYECKUIA 3apsid, BELLeCTBO, TENO,
06bEM, arperaTtHoe COCTOSIHME BelecTBa, ra3, (HM3NYECKMe Be/IMUUHBI, eAUHULbI
M3MEPEHNs, KOCMOC, MnaHeTbl, 38€34bl, COMHLE.

Buonorusa: goToCnHTE3, AblXaHWe, buochepa.

[eorpacmsa:  aTmoctepa, ruapocepa, MUHEpanbl, T[OpPHble  MOPOAbI,
Mone3Hble UCKOMaeMble, TOMIMBO, BOAHbIE PECYPCHI.

9 KNACC

BewecTBo 1 XMMmnyeckas peakums

Mepuoaunyecknii 3akoH. MNeproanyeckas cuctema XMMMUYECKUX 3nemeHToB [,
. MeHgeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTW B W3MEHEHMW CBOWCTB
XUMUYECKMX 3/IEMEHTOB MEPBbIX TPEX MNEPUOAOB, Kanusd, KalbLMs U KX
COE[JMHEHNII B COOTBETCTBMM C TMOMOXEHMEM 3/1EMEHTOB B [lepnMoAnyecKon
CUCTEME N CTPOEHMEM MX aTOMOB.

CTpoeHue BeLLECTBA: BUAbl XMMWUYECKON CBA3W. TuMbl KPUCTaNIMUeCcKnX
PELETOK, 3aBMUCUMOCTb CBOWCTB BeELLECTBA OT TMMa KPUCTa/IMYECKON PELLIETKN 1
BMAA XMMUYECKOI CBA3MN.

Knaccngukaymsa n HomeHKnaTypa HeopraHM4Yeckmx BewecTB. XUMMUYeCKUe
CBOWCTBA BELWECTB, OTHOCALIMXCS K pPas3IMYHbIM Kiaccam HeopraHuyeckmx
COE[IMHEHWNI, reHeTUYeCKas CBsi3b HEOPraHMYeCKNX BELLECTB.

Knaccngukauma XMMUYeCKNX peakumia No pas/imyHbiM npusHakam (no yumncny
M COCTaBy Y4acTBYHOLMX B peakuun BeWECTB, MO TenjaoBoMy 3dekTy, no
M3MEHEHMIO CTEMeHel OKWUCMEHUS XMMMWUYECKUX 3M1EMEHTOB, N0 06paTUMOCTK, NO
y4yaCTUIO KaTanmsatopa). IK30- U 3HAOTEPMUYECKME PeakUun, TEPMOXUMUYECKME
ypaBHEHWS.

IMOHATME O CKOPOCTUM XMMWUYECKOW peakumn. TMoHATME 06 obpaTUMbIX W
HEOOPaTUMbIX XUMUYECKMX peakumaX. MNOHATNE O FOMOTEHHbIX WM FeTeporeHHbIX
peakuusax. MoHsATME 0 KaTanmse. MOHATME O XMMMYECKOM paBHOBecUU. DaKTOpbl,
BAVAIOLINE HA CKOPOCTb XWUMMYECKON peakuunm u MOMOXKEHNE XMMUYECKOro
paBHOBECUS.

OKUCNNTENbHO-BOCCTAHOBUTE/bHbIE  peakuuKn,  3MEKTPOHHbIA  BanaHc
OKWUCNNTE/IbHO-BOCCTAHOBUTE/IbHOM peakuuu. CocTaBfieHMe  ypaBHEHWi



OKUC/IUTENbHO--BOCCTAHOBUTENbHLIX  peakuMidi € WUCMO/b30BaHWEM  MeTojaa
3NEKTPOHHOro 6anaHca.

Teopusi 3NeKTPONUTUYECKON anccoumauun. INeKTPONNTbI N HE3NEKTPONNTBI.
KaThoHbl, aHMOHbI. MexaHu3m Auccoumaunmn BeLLECTB C PasMYHbIMK BULAMM
XUMUYECKON cBsizn. CTeneHb anccoumaunn. CunbHbIe U cnabble 3M1EKTPONUTI.

PeakuMn MOHHOro 06MeHa. YCnoBuA NPOTEKaHUA peakuMii MOHHOrO 06MeHa,
MOMHbIE W COKpaLLlEHHblIE WOHHbIE YpaBHEHWUS peakuuid. CBOWCTBa KUCAOT,
OCHOBaHM W coneii B CBeTe MpeAcTaBNeHUA 006  3NEKTPONNTUYECKOMN
anccoumaummn. KayecTBeHHble peakumy Ha MOHbI. MTOHSATME O rMaponn3e Coneil.

XUMNYECKNIA 3KCNEPUMEHT :

O3HAKOMJIEHWE C MOAENAMU KPUCTaNIMYECKUX PELIETOK HEOopraHUYecKux
BELLEeCTB - METa//IoB U HeMeTannoB (rpagurta M anmMasa), CMOXHbIX BELLECTB
(xnopupa Hatpus), UccnegoBaHMe 3aBUCMMOCTM CKOPOCTU XUMWUYECKO peakumm
OT BO3AEWCTBMSA Pa3MYHbIX (haKTOPOB, WCCMefOBaHNE 31eKTPONPOBOAHOCTY
pacTBOPOB BELIECTB, Mpolecca Auccoumaumm KUCIOT, LLEeNoYerd Wn  conei
(BO3MOXXHO ~ MCNO/SIb30BaHWE  BWAEO  MaTepuanos), MNPOBEAEHUEe  OMbITOB,
WNAOCTPUPYIOLWMX — MPU3HAKM  MPOTEKaHWS  peakuumid  MOHHOro  obMmeHa
(obpasoBaHMe o0OcafKa, BblgeneHne rasa, 00pa3oBaHMe BOfAbl), OMbITOB,
WNNIOCTPUPYIOLWNX — MPUMEPbI  OKUCINTENbHO-BOCCTAHOBUTE/NbHbLIX  peakLuii
(ropeHue, peakuun pasfoXeHWUsi, COeAMHEHWS), pacno3HaBaHWE HeopraHMYecKux
BELLECTB C MOMOLWLbHD  KAuyeCTBEHHbIX peakUWMiA Ha  WOHbI,  peLleHue
3KCMEpPUMEHTa/IbHbIX 3aaay.

HemeTannbl 1 X CoeANHEHUS

O6ulasd xapakTepucTuka ranoreHoB. OCOBGEHHOCTW CTPOEHMA aTOMOB,
XapaKTepHble CTeneHn okucneHus. CTpoeHWe U (hM3NYecKne CBOMCTBA MPOCTbIX
BELeCTB -  ranoreHoB. XMMUYECKMe CBOMCTBA Ha nNpumepe  Xopa
(B3aMmopfeicTBMEe C MeTa//laMu, HeMeTanaMu, LWenovamu). X/0poBOAOPOA,.
ConsHas KuCnoTa, XMMWUYECKMe CBOWCTBA, MONy4YeHWe, npumMmeHeHue. [eicteue
X/iopa M X/0pOBOAOPOAA Ha OpraHM3M YenoBeka. BaxHeine xnopuabl U KX
HaxOoX/eHne B NpUpose.

Ob6uaa xapakrepuctmka 3nemeHToB Y1A-rpynnbl. OCOBEHHOCTU CTPOEHUA
aTOMOB, XapaKTepHble CTeneHn okucneHusi. CTpoeHWe U (M3NYECKMe CBOWCTBA
MPOCTbIX BELLECTB - KUCMopoaa v cepbl. ANNOTPONHbIE MOAMMDUKALMK Kucnopoda
N cepbl. XUMUYECKMe CBOKMCTBa cepbl. CepoBOAOPOA, CTPOeHue, (Pu3nyeckue u
XUMmn4yeckune cBoilcTBa. OKcuAbl Cepbl Kak NpeAacTaBUTENN KMUCNOTHbLIX OKCUAOB.
CepHasa KucCnoTa, (U3MYECKMe W XUMWUYECKMe CcBoicTBa  (0OWme  Kak
NpeacTaBMTENs Kfacca KWMCNOT U cneuyudguyeckue). XMMUYeCKne peakuuu,
nexatne B OCHOBE MPOMbILWIEHHOrO crnocoba MOoMyYeHUs CEPHON KWUCNOTbI.
MpuMeHeHMe cepHO KMcnoTbl. CONM CEPHOM KUCNOTbI, KAYECTBEHHAsA peakuusi Ha



cynbar-noH. HaxoxkaeHve cepbl U eé coefuHeHWA B npupofe. XMUMUYECKoe
3arpssHeHve OKpyXXalolle cpefbl COeAVHEHUAMU cepbl (KUCNOTHbIE [OXAN,
3arpsa3HeHve Bo34yxa 1 BOLOEMOB), CNOCOOLI ero NpefoTBpaLLEHNS.

Obuaa xapakrtepuctuka snemeHToB VA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aTOMOB, XapaKTepHble CTerneHn OKUCMeHWA. A30T, pacnpocTpaHeHue B MpUpope,
(hm3myeckne n xmummyeckne ceoncTea. Kpyrosoport asoTa B npupoge. AMMMUaK, ero
(hn3nyeckmne N XMMMYeCKne CBOCTBA, NONyYeHNe U npumeHeHre. Cov aMMOHNS,
UX (DU3NYECKME U XMMUYECKME CBOMCTBA, NPMMeHeHMe. KayecTBeHHas peakums Ha
MOHbl aMMOHWA. A30THasf KUC/0Ta, €€ MosiyvyeHne, PU3NYECKME U XUMUYECKME
cBovictBa (0OuWiMe Kak TMpefAcTaBUTEeNs Kacca KUCIOT U cneyuuyeckue).
cnonb3oBaHWe HUTPATOB M COMEM  aMMOHUSE B KayeCTBe MUHepasibHbIX
yA00peHUA. XMMUYECKOe 3arpsisHeHMe OKpYXKatoLLeil cpefbl COeUHEHNAMM a30Ta
(KUCnoTHble  [JOXAW, 3arpAa3HeHMe BO34yxa, NOYBbl U BOLOEMOB). docdop,
annoTponHble Moaudukaumm docgopa, (U3NYECKMEe U XUMWUYECKMEe CBOWCTBA.
Oxkcempg docthopa (V) n hocdopHas KucnoTa, hUsnmyeckmne n XMMmM4Yeckme CBOMCTBA,
nosilyyeHue. Vicnonb3oBaHune GochaToB B Ka4eCTBe MUHEPASIbHbIX YL0OPEHWIA.

O6uwan xapaktepuctuka anemeHToB IVA-rpynnbl. OCO6eHHOCTM CTPOEHUS
aTOMOB,  XapaKTepHble  CTEMeHW  OKUC/MeHUA.  YT/epod,  al0TPOnHble
MOAU(MKaLUN, pPacnpocTpaHeHne B Mpupode, (U3NYECKNe U  XUMUYECKUe
coicTea. Agcopbuus. KpyrosopoT yrnepoga B npupoge. Okcuibl yrnepoga, ux
(M3nyeckne U XMMUYECKME CBOWNCTBa, [EWCTBME HA XKMBble OPraHU3Mbl,
MosiyyeHne M MpUMeHeHne. DKONOrnm4yeckne npobsembl, CBA3aHHbIE C OKCUAOM
yrnepoga (IV), runotesa rnobanbHOro MOTENEHMSA KAMMaTa, MNapHUKOBbIN
adeKT. YronbHas KUcnota u eé conu, Ux (ru3nyeckme n XMMUYecKne CBOMCTBA,
nonyyeHWe © npumeHeHve. KayeCTBeHHas peakuuss Ha KapbOHAT-WOHbI.
cnonb3oBaHne KapboHATOB B ObITY, MeAWLMHE, NMPOMbILLIIEHHOCTU U Ce/IbCKOM
XO035MCTBe.

[MepBOHAaYa/ibHbIE NMOHATUA 06 OpraHNYeCKMX BELLLeCTBAX KaK O COeAMHEHUAX
yrnepoga (MeTaH, 3TaH, 3TWIeH, aueTUNIeH, 3TaHOM, MULEPUH, YKCYCHas KACNOTA).
MpupoAHbIE UCTOYHWUKM  YINeBOAOPOAOB (Yrosb, MPUPOAHBIA ras, HegTb),
MPOAYKTbI UX MepepaboTky (6eH3UH), MX ponb B ObITY W MPOMBILIEHHOCTW.
[MoHATME 0 BUOMIOTMYECKM BaXHbIX BELLECTBAX: XMpax, benkax, yrnesogax - n ux
PO B KM3HW 4YenoBeka. MartepuasibHOe  e4MHCTBO  OpPraHW4Yeckmx U
HEeOpraHNYeCKNX COeANHEHWIA.

KpeMHUin, ero u3nyeckme ©n XUMUYECKMe CBOWCTBA, MOJlyYeHUe U
npumeHeHne. CoeguHeHUs KpemMHusa B npupoge. OO6wwue npencrasneHus 06
okcuge kpemHusa (IV) n KpemHMeBOW kucnote. CuUMKatbl, UX WUCNOMb30BaHUE B
ObITY, B NPOMbILNEHHOCTN. BaxKHelwwmne CTpouTe/bHble MaTepuasibl: Kepamuka,



CTEKNO, LEeMeHT, 6eTOH, >kene306eToH. MMpobseMbl 6e30MacHOro MCNoab30BaHUA
CTPOUTENIbHbLIX MaTepuanoB B MNOBCEAHEBHOW XXMU3HU.

XUMUYECKNIA 3KCNEPUMEHT :

n3yyeHme 06pasL 0B HEOPraHNMYeCKUX BELLECTB, CBOMCTB CO/MSIHOW KWUCNOTHI,
NpoBefeHNe KaueCTBEHHbIX pPeakLWin Ha XN0pWUA-NUOHbI 1 HabNAeHMe NPU3HAKOB
MX MNPOTEKAHWUS, OrMbITbl, OTpaXkalowme (U3NYECKMe N XUMUYECKMe CBOWCTBA
rafloreHoB M WX CoeAvHEHU (BO3MOXHO WCMO/Mb30BaHWE BUAEOMATEPWNAsOB),
O3HaKOM/IeHMe C obpasuamy Xnopuaos  (ranoreHMgoB), O3HAKOMJIEHME C
obpasuamm  cepbl U e  coefAMHeHUAMU  (BO3MOXHO  MCMO/b30BaHMeE
BUAEOMaTEpPUanoB), HabnaeHNe npouecca 06yrnnBaHWa caxapa noj AeincTBUEM
KOHLEHTPUPOBAHHON  CEPHOWM  KUCMOTbl, W3YYEHWE XMMUYECKUX  CBOWCTB
pa36aBfieHHO CEepHON KMUCNOTbI, NPOBeAeHNEe Ka4eCTBEHHOW peakLumn Ha cynbgaT-
MOH W HabnAeHVWe Mpu3Haka €€ MpPOTeKaHWsi, 03HAKOMMEHME C (M3NYECKUMU
cBOWCTBaMM a3oTa, ocdopa U WX COeAMHEHWUA (BO3MOXHO WCMO/b30BaHME
BUAeoMaTepunanos), obpasyaMmm asoTHbIX U (HOCHOPHbLIX YA0OPEHWI, MONyYeHMe,
cobupaHue, pacrosHaBaHMe W W3YYeHMe CBOWCTB amMMuaka, nNpoBefeHue
KauyeCTBEHHbIX peakUMil Ha MOH aMMOHMS U ochaT-UoH N U3yUYeHne NPU3HaAKOB
NX NPOTeKaHUs, B3aMMOAENCTBME KOHLEHTPMPOBAHHOW a30THON KUCAOTbI C Mefbto
(BO3MOXXHO MCMosib30BaHue BUeoMaTepuanos), n3yyeHve Mogenei
KPUCTaN/IMYECKMX PeLETOK anmasa, rpajuta, (ynnepeHa, O3HAKOMJIEHME C
npoueccoM afcopbumm pacTBOPEHHbLIX BeELLECTB aKTUBUPOBAHHLIM YINEM U
YCTPOWCTBOM MNPOTUBOrasa, NonyyeHue, cobmpaHue, pacrno3HaBaHUE U M3Y4YeHMe
CBOWCTB YI/IEKMCNOrO rasa, NpoOBeAeHNE KayeCTBEHHbIX peakumnii Ha KapboHaT u
CUINKAT-MOHbl U M3YYeHMEe TMPU3HAKOB WX MPOTEKaHWs, O03HAaKOM/IeHNe C
NPOAYKUMEA CUIMKATHOM MNPOMbILIEHHOCTU, pPeLUeHne 3KCNepuMeHTalbHbIX
3afay no TeMe «BaxkHelLmne HeMeTan bl U UX COEAUHEHNS».

MeTannbl U NX CoOeAUHEHNS

O6Laa xapakTepucTnKa XMMUYECKNX 3/1EMEHTOB - MEeTa/l/IoB Ha OCHOBaHW
MX MNONOXEeHMA B [1epuUOAMYECKON CUCTEME XUMMYECKUX 3nemeHToB M. W.
MeHaeneeBa u CTpoeHUs atoMoB. CTpoeHue meTansioB. MeTannnyeckasi CBssb U
MeTa/lIYecKast  KpUCTaNMyeckass  pelléTka.  DNEeKTPOXMMUYECKUA  psaf
HanpsHKeHMn MeTannoB. ®Pr3NYECKMe N XMMUYECKME CBONCTBA MeTannoB. O6Lme
CNocobbl nonfyyeHWs MeTanioB. [MOHSATME O KOPPO3UWM MeTanioB, OCHOBHblE
Cnoco6bl 3alWTbl MX OT KOppo3uwu. Cnnaebl (CTanb, YYryH, AOPatOMUHWINA,
OpoH3a) 1 MX NPUMEHEHWE B ObITY U MPOMbILL/IEHHOCTMW.

LLlenoyHble MeTan/bl: NONOXKEHWE B [epunognyeckoin cucteme XUMUYECKMX
anemeHToB . V. MeHaeneesa, CTPOEHME UX aTOMOB, HaXOX[AEHWE B MPUPOAE.
dun3nyeckme N XMMMYecKne CBOMCTBa (Ha npumepe HaTpusa 1 Kanus). OKcuibl 1



TMAPOKCUAbI HaTpua W Kanua. TpyMeHeHVe LWEeNOoYHbIX METaIIoB U UX
COE[IMHEHWIA.

LLlenoyHo3emesibHble  MeTa//lbl  MarHWin W KanbUWiA:  MOJIOKEHWE B
MepnoanYecKo cUcTeMe XMMUYECKUX 3neMeHToB [l. V. MeHpeneeBa, CTpOeHue
MX aTOMOB, HaxOXAeHWe B npupoge. ®Pusnyeckne n XMMNYECKe CBOMCTBA MarHus
N Kaibums. BaxHellwwue coegnHeHns Kanbums (OKCuA, TUAPOKCUG, CONN).
YKECTKOCTb BOAbI U CMOCOObI €€ yCTpaHeHWS.

ANOMUHWIA: NONOXKEHWe B [epnoAnYecKoin CUCTEME XUMUYECKUX 3/IEMEHTOB
O. V. MeHpeneesa, CTpoeHMe aTtoma, HaxoxieHue B npupoge. Pusmyeckume u
XUMUYECKME CBONCTBA a/IlOMUHUA. AM(OTEPHbIE CBOMNCTBA OKCMAA U rMApoKcuia
IIOMUHMA.

XKeneso: nonoxeHune B MNeproanYecKoin cucteMe XUMUYECKNUX 31eMeHToB .
. MeHpgeneeBa, CTpOeHMe aTtoma, HaxoXpaeHve B npupoge. Pusnuyeckme u
XUMUYECKMe CBONCTBaA Xenesa. OKcuabl, rmgpokcnibl n convkenesa (1) vxenesa
(1), nx cocTas, CBOMCTBA M NOMYYEHNUE.

XUMUYECKNIA IKCNEPUMEHT :

O3HaKOM/eHWe ¢ o6bpasuamMmyM MeTaifIoB WM CMNaBoB, WX (U3MYECKMMU
CBOMCTBaMW,  M3yYeHMe  pe3yNnbTaToB  KOppo3uuM  MeTasiioB  (BO3MOXHO
MCMosib30BaHME BUeOMaTepuanoB), 0OCOOEHHOCTEN B3aUMOLENCTBUS OKCuaa
KafbLUMg W Hatpua C BOLOW (BO3MOXHO WCMO/b30BaHWE BUAeOMaTepmanos),
MccnefoBaHNe CBOMWCTB XXECTKOW BOfbl, MpoLecca ropeHus Xenesa B KUC/OpOLe
(BO3MOXHO  MUCMOMb30BaHWe  BUAeOMaTepuasoB), MNPU3HAKOB  MPOTEKaHMS
KayeCTBEHHbIX pPeakLMil Ha WOHbI: MarHus, KaibLus, atoOMUHUSA, UMHKa, XKenesa
(1) nxenesa (111), megn (I1), HabnogeHVe 1 onNUCaHWe NPOLLECCOB OKpaLLMBaHUA
MNAaMeHW WMOHaMK HaTpua, Kaiud W Kanbuus  (BO3MOXHO WCMO/b30BaHWE
BUAeoMaTepuanos), uccnegoBaHme amM@oTepHbIX CBOMCTB rMAPOKCUAA altOMUHUSA
M TMAPOKCUAA LUMHKA, peLleHne aKCcnepMMeHTaIbHbIX 3a4a4 Mo TeMe «BaxHenwwme
MeTa/bl U UX COEAUHEHUSA».

XnUmMuna 1 oKpyxatow,aa cpefa

BewectBa 1 maTtepuansl B MOBCEAHEBHOW XW3HWU 4YenoBeka. besonacHoe
MCNOJIb30BaHME BELLECTB U XUMWYECKMUX peakuuid B 6bITy. MMepBas nomMoLb npu
XUMUYECKUNX 0XKOrax 1 OTPaB/IeHUAX.

XUMnyeckoe 3arps3HeHve OKpyXawolled cpefbl (NpefenbHas LONycTUMMas
KOHLEeHTpaums Bellects, fanee - MAK). Pofb XMMUKN B peLLIeHN 3KOTOTMYECKNX
npobnem.

XUMUYECKNIA IKCMEPUMEHT :

n3yyeHme 06pasLoB MaTepuanoB (CTEKNO, CrnJjaBbl MeTal/10B, MONMEPHbIE
mMarepuabl).

Me>knpegMeTHble CBA3U



Peannszaumns MeXnpeaMeTHbIX CBA3e NpU M3YYeHUU XuUmMun B 9 Knacce
OCYLLECTBNAGTCA 4Yepe3 UCMOMb30BaHMe KakK O060WUX eCTeCTBEHHO-HayUHbIX
MOHSATUI, TaK U NOHATUIA, SABASIOLUXCA CUCTEMHLIMU ANS OTAE/NbHbLIX NPeAMETOB
eCTeCTBEHHO--Hay4HOr 0 LMKNa.

OO6Lne ecTeCTBEHHO-HayuUHble MOHATMSA: Hay4HblA (DaKT, rMnoTesa, 3akoH,
Teopus, aHanM3, CUHTE3, Krnaccugukauusi, nepmoanyHOCTb, HabNKAeHME,
3KCMEPUMEHT, MOAENMpPOBaHNe, W3MEpPeHne, MOAeNb, SBMEHUe, MapHUKOBbLIN
3(h(heKT, TEXHONIOrNA, MaTepuabl.

dunsmka: matepus, aToMm, 3MEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIuUA,
M30TOMbI, PaAMO0aKTUBHOCTb, MOJIEKY/A, 3NEKTPUYECKUA 3apsd, NPOBOAHUKMN,
MONYNPOBOAHUKM,  AMINEKTPUKKM,  (POTO3NEMEHT, BELLECTBO, Teno, O0ObEM,
arperatHoe COCTOsIHME BelLecTBa, ras, pacTBop, PaCTBOPUMOCTb, KpUCTa/IIMYecKas
PELWETKa, ChnaBbl, ()M3NYECKME BENNYMHbLI, €AUHULIbI M3MEPEHUS, KOCMMYECKOe
NMPOCTPaAHCTBO, NNaHeThbl, 38é34bl, CoMHLe.

Buonorus: ¢oTocUHTE3, AblXxaHue, 6uoctepa, 3KOCUCTEMA, MUHEpPaSbHbIE
YyA06peHNs, MUKPO3/IEMEHTbI, MaKpO3/ieMeHTbl, MATaTe/IbHbIE BELLECTBA.

leorpacmsa:  aTmoctepa, ruapocepa, MUHEPanbl, TOpPHble MOPOAbI,
nonesHble NCKOMaeMble, TOM/IMBO, BOAHbLIE PECYPCHI.



NMAAHNPYEMBbBIE PE3YJIbTATbl OCBOEHWA TPOIPAMMBbLI T10
XM HA YPOBHE OCHOBHOI'O OBWLEIMO OBPA3OBAHWHA

NTNMYHOCTHbLIE PE3Y/IbTATDI

JINYHOCTHbIe pe3ynibTaTbl OCBOEHWS MPOrpamMmbl  OCHOBHOrO  00LLero
0bpa3oBaHMsA [OCTUraOTCA B X0fe OOYYeHUs XUMWUW B eAMHCTBE Y4YeOHON W
BOCMUTaTENIbHOWN [eATENbHOCTN B COOTBETCTBUM C TPAAULMOHHBIMU POCCUACKMMU
COUMOKYNbTYPHLIMA N [AYXOBHO-HPABCTBEHHbIMU LEHHOCTAMW, MNPUHATHIMU B
obLlecTBe npasBuiamMm M HOpPMamu MOBEAEHUS U CMOCOOCTBYIOT MpoLeccam
CamMorno3HaHuWs, caMopasBUTUA 1 coumnanmsanmm 0byyaroLLmnxcs.

JINYHOCTHble ~ pe3ynbTaTbl  OTPaXaAT  FOTOBHOCTb  0O6y4aroLmxcs
PYKOBOACTBOBATbCA  CUCTEMOM  MO3UTUBHbLIX  LEHHOCTHbIX OpUeHTauuni U
pacLunpeHve onbiTa AeaTe/IbHOCTU Ha eé OCHOBe, B TOM YMC/ie B YaCTU:

1) NaTpNOTUYECKOr0 BOCMUTAHUS:

LLEHHOCTHOTO OTHOLUEHWNS1 K OTEYECTBEHHOMY KY/NbTYPHOMY, UCTOPUYECKOMY
M Hay4YyHOMY Hacneauto, MOHUMAHUS 3HAYEHUA XUMWUYECKOW HayKM B IXKU3HM
COBPEMEHHOro 06LLecTBa, CMOCOBHOCTU BNafleTb AOCTOBEPHOM WHGOpMauunein o
MepefoBbIX [LOCTVDKEHUAX U OTKPbITUAX MWUPOBOM W OTEYECTBEHHOW XUMUMU,
3aMHTEPECOBAHHOCTM B HaY4HbIX 3HaHWAX 06 YCTPOMCTBE MUpa 1 06LLECTBA,;

2) rpaXx4aHCKOro BOCNUTaHUS:

NPeAcTaB/eHNs 0 CouMasibHbIX HOpPMax W MpaBuiax MeX/IUYHOCTHbIX
OTHOLUEHWNIA B KONINEKTNBE, KOMMYHUKATUBHOW KOMMETEHTHOCTU B OO6LLECTBEHHO
MONe3HON,  Y4ebHO-UCCNef0oBaTENIbCKOM,  TBOPYECKOM M Apyrux  Bujgax
[eATeNbHOCTN, TOTOBHOCTM K Pa3HOO6pa3HON COBMECTHOW [eATeNIbHOCTU Mnpu
BbIMO/IHEHUN  YYeOHbIX, MO03HaBaTe/IbHbIX 3afad, BbIMNOJHEHUN XUMUYECKUX
9KCNEePVMEHTOB, CO34aHMUM Y4ebHbIX MPOEKTOB, CTPEM/IEHUS K B3aUMOMOHUMaHWIO
M B3aMMOMOMOLLM B MpoLecce 3TON Yy4yebHOW [eATeNIbHOCTW, T[OTOBHOCTU
oueHMBaTb CBOE noOBeAeHWe W TMOCTYMKM CBOMX TOBapuWen ¢ nosuumm
HPaBCTBEHHbIX 1 MPaBOBbIX HOPM C YYETOM OCO3HAHWUA MOCNELCTBMIA NOCTYMKOB;

3) LEHHOCTN Hay4YHOr0o NO3HaHUA:

MWPOBO33PEHYECKME MpPeACTaB/eHNs O BELLeCTBe U XMMWUYECKOWN peakuuu,
COOTBETCTBYHOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKM U COCTaBAfAOLLME
OCHOBY /19 NOHMMAaHUS CYLLHOCTU Hay4YHOMW KapTWHbl MWpa, NpeacTaBfieHus 06
OCHOBHbIX 3aKOHOMEpPHOCTSAX pas3BUTUA MPUPOAbI, B3aMMOCBA3AX YenoBeKa C
MPUPOLHOI Cpefoit, 0 PO XUMUKN B NO3HAHUM 3TUX 3aKOHOMEPHOCTENR;

Mo3HaBaTe/IbHble MOTVBbI, HarpaB/ieHHble Ha MOJly4YeHMe HOBbIX 3HAHWIA MO
XUMUKW, HeobXoaumble AN 0O0BACHEHUS HabnofaeMblX MPOLECCOB W SBEHWNA,
Mo3HaBaTe/IbHON, WMHMOPMaLMOHHOW W UYMTATENbCKON KyNbTypbl, B TOM 4uChe
HaBblKOB CamOCTOATE/IbHOM paboTbl C  Y4eOHbIMW  TeKCTaMW, CNpaBOYHOM



NUTepaTypoin, [AOCTYMHbIMA  TEXHUYECKUMU  CPeAcTBamn  UHGOPMaLMOHHBIX
TEXHOMNOTNIA;

NHTEPEC K OOYYEeHMKD W MO3HaHWKD, NH603HATENbHOCTb, FOTOBHOCTb W
CNOCOOGHOCTL K camMoobOpa3oBaHMIO, MPOEKTHOM M MUCCNefoBaTe/lbCKOM
AeATeNbHOCTM, K OCO3HAaHHOMY Bbl6OPY HanpaB/EHHOCTU W YPOBHSA 06Yy4YeHus B
fanbHenLem;

4) hopMMpOBaHUS KyNbTypbl 340P0OBbA:

0CO3HaHWE LEHHOCTU XXU3HW, OTBETCTBEHHOrNO OTHOLLUEHUA K CBOEMY
3[10pOBbI0, YCTAHOBKM Ha 340POBbIA 06pa3 >XM3HW, OCO3HaHMe MOCNeACTBUIA U
HeNpuMsATME BPeAHbIX NPMBbIYEK (YNOTPeONEHUS aNKOrons, HApPKOTMKOB, KYPEHUs),
HeobxoAMmocTh  cobnofdeHns npaBun  6e30MacHOCTM  Mpu  obpaweHum ¢
XUMUYECKUMM BELLLECTBAMU B ObITY U peasibHOM YKU3HMU;

5) TpyA40BOro BOCMUTAHUS:

NHTEPEC K MPaKTUYECKOMY M3YyUYeHUIO npodeccuii 1 Tpyaa pasniMyHoro poaa,
yBaXKEHWEe K Tpydy W pesynbTatam TPyAoOBOW [eATeNbHOCTW, B TOM UYMUCME Ha
OCHOBE MNPUMEHEHUS NPeAMETHbIX 3HAHUN N0 XWMWUWU, OCO3HaHHbIA BbIGOP
NHAMBMAYaNbHOW TPAeKTOPUM NPOAOC/MKEHNS 06pa30oBaHNs C YYETOM NNYHOCTHBIX
MHTEPECOB M CNOCOBHOCTM K XMMUK, O6LLLECTBEHHbIX MHTEPECOB 1 MOTPEOHOCTEN,
yCnewHon npoeccnoHanbHOM AesTENbHOCTM U PasBUTUS HEOOXOAUMbBIX YMEHWA,
rOTOBHOCTb afjanTUpoBaTbCs B NPOECCUOHANbHOW Cpee;

6) 3KONOrMYecKoro BOCNMTaHNSA:

9KONIOFMYECKN Lien1ecoobpasHoe OTHOLLIEHME K MPUPOAE KaK WCTOYHMKY
XXM3HU Ha 3emsie, OCHOBE eé CyLLeCTBOBaHWSA, NOHMMaHWE LIEHHOCTW 3[0pOBOr0 U
6e3onacHoro ob6pasa >W3HW, OTBETCTBEHHOE OTHOLUEHWEe K COGCTBEHHOMY
(hM3NYECKOMY M MNCUXUYECKOMY 3[0POBbIO, OCO3HaHWe LEHHOCTU CO6/M0AEHNA
npaBun 6e30nacHOro NoseAeHWs Npy paboTe C BELWECTBaMM, a TAKXKE B CUTyaLusX,
YIPOXatoLLMX 300POBbI0 M XKU3HU NIOLEN;

CNOCOOGHOCTM MPUMEHSTb 3HAHWA, NOMyYaeMble NPU U3YHEHUU XUMUK, ANS
peLleHmns 3aaa4, CBA3aHHbIX C OKPY>XKatoLLe NPUPOAHON Cpefoi, AN NOBbILIEHNS
YPOBHSI  3KONOTMYECKOM  KynbTypbl, OCO3HaHMSA rnobanbHOro  xapakTepa
3KOMOrnMYecknx npobnem m nyTen UX pelleHns NocpeicTBOM METOAOB XUMUMW,
3KOMOrMYECKOro MblILLNEHNS, YMEHMSA PYKOBOACTBOBATLCA MM B NO3HaBaTE/IbHOM,
KOMMYHWUKATMBHOM N COLMabHON NPaKTUKe.

METAMNPEAOMETHBIE PE3Y/IbTATbI

B cocTtaBe MeTanpeAMeTHbIX pe3ynbTaTOB BbIAENAKOT 3Ha4YMMble AN14
(hOpMUPOBAHUS  MWPOBO33PEHMA  0OLLEHay4yHble MOHATUS  (3aKOH, Teopws,
NPUHUMN, TUNoTe3a, (akT, CUCTEMA, NPOLECC, IKCMEPUMEHT K APYroe.), KOTopble
MCNONb3YKTCA B €CTECTBEHHO-HAYYHbIX YYeOHbIX NpeaMeTax WM MO3BONAKT Ha
OCHOBE 3HaHWiA 13 3TUX NpeamMeToB (hopMMpoBaTb NpPeAcTaBfieHME O LEeNOCTHOW



Hay4YHON KapTUHe Mupa, W YHUBepCabHble y4ebHble AecTBUA (NMO3HaBaTe/bHbIE,
KOMMYHUKaTUBHbIE, PerynsaTMBHbIE), KOTOpble 06ecneunBaroT (HOPMUPOBaHME
FOTOBHOCTM K CaMOCTOSATE/NbHOMY M/IaHUPOBAHNIO W OCYLLLECTB/IEHNIO YYEOHOM
AeATeNIbHOCTN.

[Mo3HaBaTe/lbHble YHUBEPCa/bHble YYebHble AeCTBMUA

Ba3oBble NOrnYeckne AencTemA:

YMEHMSA MCNONb30BaTb MNPUEMbI NOMMYECKOr0 MbILINEHUS MPU OCBOEHUU
3HaHWI: PaCKPbIBaTb CMbICT XMMWUYECKMX MOHATUI (BbIAENATb WX XapaKTepHble
MPU3HaKK, yCTaHaBNMBaTb B3aMMOCBSI3b C APYrMMW MOHATMSMM), WUCNOMb30BaTb
MOHATUA ANA 00BACHEHWUA OTAE/bHbIX (PAKTOB U SBNEHWI, BbIOMPaTb OCHOBaHUS U
KpUTEPUM AN KNacCU(MKaLUN XMMMUYECKMX BELLECTB U XUMUYECKUX peakLui,
yCTaHaBNMBaTb MNPUUYMHHO-CNEACTBEHHbIE CBA3M MeXay OObEKTaMU WU3Y4YeHWs,
CTPOUTb NOTUYECKMNE PacCy>XAeHUsi (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHanorum),
AenaTb BbIBOAb! M 3aK/THOUYEHNS;

YMEeHMe MPUMEHATb B MPOLECCe TMO3HaHMA MNOHATUA (NpeaMeTHble 1
MeTanpeaMeTHbIE), CUMBOIMYECKME (3HAKOBbIE) MOAENWN, UCMONb3YEMbIE B XUMUMN,
Npeo6pa3oBbiBaTh LUMPOKO MPUMEHSIEMbIE B XMMWUW MOJE/bHbIE NPeACTaBNEHNS -
XUMWUYECKNI 3HaK (CMMBON 3/7IEMEHTA), XMMU4YecKasas qopmyna U YypaBHEHME
XUMUYECKOWN peakuun - npu pelleHnn y4yebHo-No3HaBaTeNbHbIX 3ada4y, ¢ YYETOM
3TUX MOfENbHbIX MNPEACTaBNEHNIA BbIABNATb U XapaKTepPU3oBaTb CYLLECTBEHHbIE
MPU3HaKN U3y4aembiX 0OBLEKTOB - XMMWUYECKMX BELLECTB N XMMUUYECKUX PeakLni,
BbIABMIATb  0OWME  3aKOHOMEPHOCTM,  MPUUYUHHO-CNEACTBEHHbIE  CBA3N U
NPOTUBOPEUUS B N3YHAEMbIX MPOLIECCaX U ABEHUNAX.

Ba3oBble nccnegoBaTenbCKue AeCTBUS:

YMEHMe WCMoMb30BaTb MOCTaB/IEHHbIE BOMPOCbI B KayecTBE WMHCTPYMEHTa
MO3HaHWA, a TaKKe B KayecTBe OCHOBbl A5 (OPMUPOBAHUS rMNOTE3bl MO
MpoBepKe NPaBUIbHOCTY BbICKa3bIBAaEMbIX CYXAEHWUA;

npuobpeTeHne onbiTa MO MAaHUPOBAHMIO, OpraHM3auunm n MNpPoBeAeHNUIO
YUYEHMYECKMX  IKCMEPUMEHTOB, YMeHMe HabnwgaTtb 3a X0A0OM  MpoLecca,
CamMOCTOSATE/NIbHO MPOrHO3MPOBaTb ero pesynbTart, hopMynMpoBaTb 0606LLEHNSA U
BbIBO/AbI MO pe3y/bTaTam NPOBEAEHHONO OMbITa, UCCNeA0BaHMSA, COCTaBNATb OTYET
0 npojenaHHou pabore.

PaboTa ¢ MH(opMmaLnen:

yMeHMe BblGMpaTb, aHanM3npoBaTb W MHTEPNpPeTMpPOoBaTb MHGHOPMaLUIO
pa3/INyHbIX BUAOB M OPM MpeAcTaBfeHns, NONYyYaeMYHO U3 pasHbIX MCTOYHMKOB
(Hay4yHO-noNynsipHas nuTepaTypa XMMWUYECKOr0 COAepXKaHusl, CrnpaBOYHbIE
nocobus, pecypcbl VIHTepHeTa), KPUTUYECKN OLEHMBAaTb MPOTUBOPEUMBYIO W
He0CTOBEPHYIO MH(OPMaLNIO;



YMeHVe MNPUMEeHATb pas/inyHble METOAbl M 3anpocbl NPy MOUCKe U 0Tbope
MH(OpMALMM N COOTBETCTBYIOLMX [OaHHbIX, HEO0OXOAMMbBIX A/ BbINOHEHUS
y4ebHbIX 1 NO3HaBaTe/bHbIX 3afay onpefenéHHOro Tmna, NpuobpeTeHne onbiTa B
06M1aCTU  UCMOMb30BaHUA  MH(DOPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOMOIUMN,
OBNafieHVe KynbTypoi aKTUBHOIO UCMO/Mb30BaHNA Pa3/IMYHbIX MOUCKOBbIX CUCTEM,
CamMoCTOATE/IbHO BbIGUpaTh ONTUMA/bHYIO (DOPMY NpesCTaBNeHUs MHopMaLmm v
WNNIOCTPUPOBATL  PellaeMble  3afayn  Hec/IoXHbIMW - CXemMamu, auarpammamu,
Apyrumun hopmamm rpagmkm n NX KOMGUHauunsamu,

yMeHVMe WCNOoNb30BaTb W aHanu3MpoBaTb B npouecce Yy4yebHOW U
McCnefoBaTe/IbCKON AeATeNbHOCTM MH(OPMALMI0 O B/IMSHUM MPOMbILLIEHHOCTH,
CeNbCKOro X03ACTBa M TPaHCNOpPTa HAa COCTOSHWE OKpY>XKaroLleld NpUPOLHOiA
cpefpl.

KOMMYHUKaTUBHbIE YHUBEPCA/IbHbIE YYebHble JeNCTBUSA:

yMeHua 3agaeatb Bornpocbl (B Xofe Auanora u (uauM) AMCKyccum) o
cyulectBy  06Cy)Kgaemoin — TeMbl,  (hOPMYyNMpoBaTb  CBOM  MPEAJ/IOKEHUS
OTHOCWTE/IbHO BbIMO/IHEHUSA MPELJSIOKEHHOW 3a4auu;

YMeHUs  NPeAcTaBfATb  MONYYEHHble  pe3ynbTaTbl  MO3HaBaTe/lbHOM
[EeATe/IbHOCTM B YCTHbIX W MUCbMEHHbIX TEKCTaxX; [JenaTb Mpe3eHTauuto
pe3yNbTaTOB BbIMOMIHEHNA XMMUYECKOro 3KcnepumMeHTa (f1abopaTtopHOro omnbiTa,
nabopaTopHOi paboTbl MO UCCNEL0BAHNIO CBOMNCTB BELLECTB, Y4eOHOro NpoeKTa);

YMeHUs Yy4yebHOro COTPyAHWYECTBA CO CBEPCTHWKamMy B COBMECTHOM
Mo3HaBaTe/IbHOM W WUCCNefOBaTe/NIbCKOM  AeATEeNbHOCTM  MNpU  peLleHuu
BO3HMKAKOLWMX Mpo6/seM Ha OCHOBe Yy4yéTa 06LMX WHTEPEecOB W COrfacoBaHus
nosnumin (06Ccy>kaeHns, 06MeH MHEHUSMW, «MO3rOBble LUTYPMbI», KOOPAMHALMS
COBMECTHbIX  [JeWCTBWUIA, ONpefesieHne KpUTEpWeB MO  OLEHKE KayecTBa
BbINO/HEHHOW paboTbl U Apyrue).

PerynatuBHble yHUBEpPCaNbHble yYebHble LeACTBUS:

YMeHWe CaMOCTOATENIbHO ONpefenaTb LUenn [AeATeNbHOCTW, MNaHupoBarTh,
OCYLLLeCTBNATb, KOHTPO/IMPOBAaTL W NPU HEOOXOAMMOCTM KOPPEKTUPOBATb CBOK
[eATeNbHOCTb, BblbMpaTb Hanbonee aPGPeKTnBHbIE CNOCOObI pelleHns yYeOHbIX U
Mo3HaBaTe/IbHbIX 334a4y, CaMOCTOATE/IbHO COCTaBMATb WKW KOPPEKTMPOBATb
MPeLNOXKEHHbIA  aNropuTM  AeWCTBMIA NPU  BbINOJHEHUM 33[aHUA C  YYETOM
MOSly4YeHUs HOBbIX 3HaHWA 06 M3y4yaeMbiX OObeKTax - BeLlecTBax W peakuusx,
OLleHMBaTb COOTBETCTBME MOJYYEHHOrO pesy/bTara 3asaB/eHHOW Lenu, yMeHue
MCNOJIb30BaThb M aHaNM3NPOBaTb KOHTEKCTbI, MpeAnaraeMble B YCI0BUM 3afaHunN.

NMPEAMETHbBIE PE3Y/IbTATDI

B coctaBe npeamMeTHbIX pe3ynbTaTOB MO  OCBOEHUIO  06A3aTeNbHOM0
cofepXaHus, YCTaHOB/IEHHOTO [aHHOW (efepasibHOW paboyeld nNporpammon,
BbIJENAT: OCBOEHHble 00yYalLMMUCA Hay4yHble 3HaHWUA, YMEHWS U Crnocoobl



NEeNCTBUIA,  cneunduyeckne ana  npegmeTHorM obnactm  «Xumus»,  BUAbl
[eATelbHOCTM MO MOMYYEHUK  HOBOTO  3HaHWA, €ero  WHTeprnpetayuu,
Nnpeobpa3oBaHMIO Y MPUMEHEHWNIO B Pa3/IMYHbIX YYEOHbIX Y HOBbIX CUTYyaUUsX.

K KoHUYy 006y4eHus B 8 Knacce npeAmeTHble pe3y/ibTaTbl Ha 6a30BOM YPOBHE

[O/IKHbI OTPaXKaTb CHOPMMPOBAHHOCTb Y 00yYatOLLMXCSH YMEHWIA:

* pacKpbiBaTb CMbIC/T OCHOBHbIX XMMWUYECKUX MOHATMIA: aTOM, MOMEKyna,
XUMUYECKUIA 3NEMEHT, MPOCTOE BELLECTBO, CNOXKHOE BELECTBO, CMEChb
(ogHOpOAHasA M HEOAHOPOAHAs), BaJIEHTHOCTb, OTHOCUTE/IbHAas aTOMHas U
MONEKYNsApHas Macca, KOMMYEeCTBO BeLWEeCTBa, MOJb, MONSApPHaa Macca,
MaccoBas [0151 XMMMUYECKOro 3/leMeHTa B COeANHEHUN, MONISPHbIA 00BLEM,
OKCWA, KWUCNoTa, OCHOBaHWE, COMb, 3/1IEKTPOOTPULATENIbHOCTb, CTEMEHb
OKUCNEHMS, XUMMYECcKas peakums, Knaccuukaumsa peakuuin: peakumm
COeAMHeHUs, peakUunn pasfoXeHus, peakunn 3ameLlleHus, peakumn
o6MeHa, 3K30- 1 3HAOTEPMMYECKME peakuun, TenI0BON aPGeKT peakuuu,
SAP0 aToMa, 3/1IEKTPOHHbLIA CNOM aTtoma, aTOMHas opbouTanb, pagunyc
aTomMa, XMMun4yeckasa CBA3b, MONApPHasA WU HenonspHasa KOBa/IeHTHaA CBA3b,
MOHHaA CBA3b, WOH, KaTWOH, aHWOH, PacTBOp, MaccoBasd [ONA BeLlecTBa
(MpoueHTHasA KOHLeHTpauus) B pacTBOpeE;

* WAMKOCTPMPOBATb B3aMMOCBSI3b OCHOBHbIX XWUMMWYECKUX MOHATUIA W
MPUMEHSTL 3TU NOHATUA NPU OMUCAHNUMN BELECTB U UX NPEBPALLEHNIA;

* 1CMONb30BaTb XUMWYECKYHD CUMBOMWUKY [ANA COCTaBNEHUSA  (DOPMY/I
BELLLECTB M YPaBHEHUI XUMUYECKNX peakLmiA;

e OnpeaendTb BaleHTHOCTb aTOMOB 3/IEMEHTOB B OMHApPHbIX COEAMHEHMSAX,
CTeneHb  OKWCNEHUA  3/IeMEHTOB B OWHApHbIX  COeAMHEHMUAX,
MPUHAA/IEXHOCTb BELLECTB K OnpeAenéHHOMY KnacCy COefAMHEHUI MO
(hopMynam, BWUL XUMUYECKOW CBA3M (KOBa/leHTHass W WOHHas) B
HeopraHNYecknx coeguHeHnsx;

* packpbiBatb cmbicn [lepuogmnyeckoro 3akoHa M. W. MeHgeneesa:
AEMOHCTPUPOBATb MOHMMaHWe MNepuoanyYeckKoin 3aBUCUMOCTU CBOICTB
XUMUYECKUX 3/IEMEHTOB OT WX MOJMIOXKeHUA B [MepnoAnyvecKom cucteme,
3aKOHOB COXPaHeHWA MaccCbl BeLlecTB, MOCTOSAHCTBa COCTaBa, aTOMHO--
MOIEKY/IAPHOI0 Y4eHus, 3akoHa ABOrajpo;

e OnucbiBaTb W XapakKTepu3oBaTb TabnnuyHyt ¢opmy [leprnoanyecKon
CUCTEMbl  XMMMUYECKMX 3/IEMEHTOB: pas3inyaTb MNOHATUA  «r/1aBHas
nogrpynna (A-rpynna)» n «noboyHas nogrpynna (b-rpynna)», masble v
6onblUMe nNepuofbl, COOTHOCUTL 0003HaYeHWs, KOTOpble MMEeKTCA B
Tabnuue «[lepuogmyeckas cuctema XuUMWUYeCKMX 3nemeHtos [. WU
MeHfeneeea» C YMC/MOBbIMUA XapaKTEPUCTUKAMW CTPOEHMA aToMOB



XUMUYECKMX 371eMEHTOB (cocTaB U 3apsj a4pa, o6Liee YMcio 3/1eKTPOHOB
W pacripefeneHue Ux no 3/IEKTPOHHbIM C/I0AM);

* KnaccupuuMpoBaTb XMMMUYECKUe 3/1IeMEHTbI, HeOpraHW4eckune BeLLEeCTBa,
XUMUYECKMEe peakumy (Mo 4muciy M cocTaBy YYacTBYHOLIMX B peakuuu
BELLECTB, MO0 TEM0BOMY 3(NDEKTY);

e XapakTepu3oBaTb (OnucbiBaTb) 06LME XMMUYECKMe CBOMCTBA BeLLECTB
pa3IMYHbIX KNaccoB, NOATBePXKAas onucaHue npumepaMm MONeKyNsPHbIX
ypaBHEHWI COOTBETCTBYHOLLUX XUMUYECKUX PeakLnii;

* MPOrHO3MpoBaTb CBOMCTBA BELLECTB B 3aBMCUMOCTM OT UX Ka4yeCTBEHHOIO
COCTaBa, BO3MOXHOCTU MNPOTEKaHWS XUMWYECKMX MNpeBpaLileHuid B
Pa3INYHbIX YCOBUSAX;

* BbIYMCNATb OTHOCUTENbHYKO  MOJIEKYIAPHYIO M MOMIAPHYKD  Macchl
BELLeCTB, MacCOBYHD [O/Il0 XMMWYECKOro 3fieMeHTa Mo opmyne
COeMHEeHNs, MacCoBYHO [0/1K0 BellecTBa B pacTBOpe, NPOBOAUTL PacyéTbl
M0 YpPaBHEHMIO XMMMWNYECKOW peakuuu;

* TMPUMEHATb OCHOBHbIE Onepaunn MbIC/INTENIbHON AeATENbHOCTU - aHan3
MW CUHTE3, CpaBHeHMe, 06006LleHne, cucTemaTU3auuio, Knaccugukauumto,
BbISIBNIeHNE MNPUYMHHO--CNEACTBEHHbIX CBA3EM - AN U3Yy4eHUs CBOWCTB
BELLECTB W  XMMWUYECKMX peakuuil, eCTeCTBEHHO-Hay4Hble MeTOo/bl
MO3HaHUA - HabMoAeHVe, W3MEpPeHWe, MOAENMPOBaHUE, 3KCMEPUMEHT
(peanbHbIil U MbICNEHHBIN);

e cnefoBaTb  NpaBuiaM  MOMb30BaHMA  XUMWYECKOW  Mocydom K
nabopatopHbIM 060pyZOBaHMEM, a TaKXe npaswWnam obpalleHus c
BellecTBamMy B COOTBETCTBUM C  WHCTPYKUMAMWU MO  BbINOJIHEHUIO
NabopaTopHbIX XUMUYECKMX OMbITOB MO MOMYYEHUIO U COOGMPaHUIO
ra3oobpasHbix BewlecTB (BOAOpO4a W KUC/IOPOAa), NPUTrOTOBNEHUIO
pacTBOPOB C OMnpefenéHHON MaccoBOW [0/1ell pacTBOPEHHOIO BELLECTBa,
nnaHuMpoBaTb M MPOBOAUTb  XMMMYECKME  3KCMEPUMEHTbl MO
pacno3HaBaHWIO PacTBOPOB LUe/ioYeldt U KUCIOT C MOMOLLbI0 MHANKATOPOB
(nakmyc, theHoNMTaNENH, METUMOPAHX N APYTUe).

K KOHUY 06yyeHus B 9 knacce npefMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHe

[O/IKHbI OTpPaXKaTb CHOPMMPOBAHHOCTb Y 00yUYatOLLMXCSH YMEHWIA:

* pacKpbiBaTb CMbICT OCHOBHbIX XWUMWUYECKUX MOHATUA:  XUMMUYECKUN
3/IEMEHT, aTOM, MOMeKyna, WOH, KaTWOH, aHWOH, MNPOCTOe BeLLeCTBO,
C/IOXXHOE BELLEeCTBO, Ba/leHTHOCTb, 3/IEKTPOOTPULATENBHOCTb, CTEMNeHb
OKWUCNEeHNs, XMMMYecKas peakumns, XMMmUyeckas CBsi3b, TEMIOBON 3(hheKT
peakuuMn,  MOMb,  MOJMSIPHbIA ~ 00BLEM,  pacTBOp,  3NIEKTPOSUTHI,
HE3NeKTPO/INTbI, 3NEKTPONUTUYECKAA AMccoumanms, peakumm WOHHOro
obmeHa, KaTanuM3aTop, XUMWYECKOe paBHOBecue, O0b6paTUMble U



HeobpaTvMble peakuuMu, OKUCNNTENIbHO-BOCCTAHOBUTE/bHbIE peakLumu,
OKWUC/NINTENb, BOCCTaHOBUTESb, OKWCNNeHMe N BOCCTaHOB/IEHNE,
annoTponus, amgoTepHOCTb, XMMMYECKass CBA3b (KOBa/leHTHasA, WMOHHas,
MeTa//InyecKas), Kpuctainyeckas pewéTka, Koppo3usa MeTassios,
CnnaBbl, CKOPOCTb XWMWYECKOWM peakuuun, npefenbHO AonycTumas
KoHUeHTpauua MNAK BewecTsa;

WNNIOCTPUPOBaTh  B3aMMOCBSA3b OCHOBHbIX XMMMWYECKUX MOHATUA 1
MPUMEHSTb 3TU NOHATUA NPU ONUCAHMM BELECTB U UX NPEBPALLEHNIA;
MCMO/Mb30BaTb XUMWYECKYHD CUMBOSIMKY [ANA  COCTaBNeHUSA  (DOpPMY/I
BELLLECTB U YPaBHEHUI XUMUYECKUX peaKLnii;

onpeaensaTb BaIEHTHOCTb U CTEMNEHb OKUC/IEHNSA XUMUYECKUX 3/IEMEHTOB B
COE[MHEHMAX pPa3/IMYHOro CoCTaBa, MPWUHAANEXXHOCTb BeLLecTB K
onpeaenéHHOMY Knaccy COeAMHeHWn Mo qopmynam, BWA XUMUYECKOA
cBA3N (KOBaJieHTHAasdA, MWOHHasA, MeTa//InyecKkas) B HeopraHMYeckmnx
COEAMHEHNAX, 3apsad MOHA MO XMMUYECKON opmyne, XapakTep cpedbl B
BOJHbIX pacTBOpax HeOpraHUYeCcKnX COeAUHEHUA, TUM KPUCTaN/IMYecKon
PELIETKN KOHKPETHOIO BELLECTBA,

packpbiBatb cmbicn [lepuogndeckoro 3akoHa M. V. MeHpgeneesa u
NEMOHCTPMPOBATbL €ero MOoHMMaHue: OrnucbiBaTb U XapakKTepus3oBaTb
Tab/MyHy0 hopmy [lepnogmyeckoin CUCTEMbl XUMMUUYECKUX 3/1EMEHTOB:
pasninyaTb MNOHATUA «rnaBHas noarpynna (A-rpynna)» u «nobo4yHas
nogrpynna (b-rpynna)», wmanble W 60MblUME MepnoAdbl, COOTHOCUTH
0603HayeHns, KOTOpble MMEKTCA B MNepuoanyveckor Tabnuue, ¢
YNCNOBLIMW  XapPaKTEPUCTUKAMW  CTPOEHUS  aTOMOB  XMMWYECKUX
anemMeHToB (cocTaB W 3apsag  fA4pa, O06Llee YWUCIO 3/IEKTPOHOB U
pacnpefeneHme uX MO 3MNEKTPOHHbIM  C/I0SM), O0OBACHATL  06LMe
3aKOHOMEPHOCTM B M3MEHEHMMW CBOMCTB 3/1EMEHTOB N UX COEAWHEHUI B
npegenax manbiX NepuofoB M rnaBHbIX MNOATPYNMN C YY4ETOM CTPOEHUA NX
aTOMOB;

KnaccugpmumpoBatb XUMUYECKUE 3/1IEMEHTbI, HEOpraHM4ecKue BeLLeCTBa,
XUMUYECKNe peakumm (MO YMCNy M COCTaBy Y4acTBYHOLIMX B peakuunn
BELLECTB, MO TEMN0BOMY 3((EKTY, MO U3MEHEHWNIO CTENEHEen OKUCNEeHUN
XUMUYECKNX 3/IEMEHTOB);

XapaKTepu3oBaTb (OMuCbIBaTb) 0OWME W CheunpuyecKne XuMmyeckune
CBOWCTBA MPOCTbIX W CMOXHbIX BELECTB, MNOATBEPXAad OrnucaHue
NpuMepamn MOMEKYNAPHbIX W WOHHbLIX YPaBHEHWU COOTBETCTBYHOLLMX
XUMNYECKUX peakLunii;

COCTaBNATb  YPaBHEHWUS|  3NMEKTPONUTUYECKOW  AMCCOLMALNN  KMCNOT,
LLLeNI0YEN 1 CONeit, NoJSHbIE U COKpaLLEHHbIE YPaBHEHUS peakLunil MOHHOTO



o6MeHa, YypaBHEHWS  peakuUWin, NOATBEPXKAAKOWMX  CyLeCTBOBaHME
reHEeTUYECKOW CBSI3M MeXAyY BelLeCcTBaMu pas/InyHbIX Kaccos;
pacKpblBaTb  CYLUHOCTb  OKWUCWUTENbHO-BOCCTAHOBUTE/bHbIX  peakuuil
NMoCPeACTBOM COCTaBNEHUS 3IEKTPOHHOI0 GanaHca aTuX peakumii;
MPOrHO3MpoBaTh CBOWCTBA BELLECTB B 3aBUCUMOCTM OT WX CTPOEHMS,
BO3MOXXHOCTW TMPOTEKAHUS XUMMYECKUX MPEBPaLLEHNIn B pasNYHbIX
YCNOBUSIX;

BbIYMCNATb  OTHOCUTENIbHYKD  MONEKYNSAPHYHD W MOMAPHYH  MaccChbl
BELLECTB, MaCCOBYK [OM0 XUMWYECKOro 3neMeHTa Mo dopmyne
COeAIMHEeHNs, MacCOoBYH [0/1K0 BellecTBa B pacTBOpe, NPOBOAUTL PacYéTbl
MO YPaBHEHMIO XUMWUYECKOW peakuuu;

cobnogatb  npaBuna  NOMb30BaHWS  XUMUYECKOW  nocygon K
nabopaTopHbIM 060pyAOBaHMEM, a TakKXke npasBuna obpalleHus ¢
BeLleCTBaMN B COOTBETCTBMM C  WHCTPYKUMAMW MO  BbIMOSHEHWIO
NnabopaTopHbIX XMMUYECKUX OMbITOB MO MNOMYYEHUO U COBUPaHUIO
rasoobpasHbIX BeLLECTB (aMMMUaKa U yrnekucnoro rasa);

MPOBOAWUTL  peakuun,  MOATBEPXKAAlOLLME  KAaYeCTBEHHbIA  COCTaB
pa3NNYHbIX BELLECTB: pacro3HaBaTb OMbITHbIM MyTEM Xa0pua-, Gpomua-,
nogma-, KapboHaT-, ociar-, cuamkart-, cynbar-, rUAPOKCUA-NOHbI,
KaTUOHbI aMMOHMA M MOHbI U3Y4YeHHbIX MEeTaN/I0B, NPUCYTCTBYHOLIME B
BO/JHbIX pacTBOPax HEOPraHNYEeCKMX BELLECTB;

MPUMEHSATb OCHOBHbIE ONepauun MbICIMTENbHON AEeATENbHOCTM - aHanu3
W CWUHTe3, CcpaBHeHWe, 00006LLeHNe, CUCTEMATMU3aLMIO, BbISB/IEHNE
MPUUYNHHO-CNEACTBEHHbIX CBA3EM - AN WU3YYEHMS CBOWCTB BELLECTB U
XUMUYECKUX peakuUWnil, eCcTeCTBEHHO-Hay4Hble MeTOAbl MO3HaHuUA -
Habn4eHne, U3MepeHne, MOAENMPOBaHUe, 3KCMEPUMEHT (peanbHblil U
MbIC/IEHHBIN).



TEMATWYECKOE NMNJIAHNPOBAHWE

8 KJTACC
KonnyecTtBo yacos
No HanmeHoBaHWe pa3genos n ANeKTPOHHbIE (LNDPOBLIE)
KOHTpONbHbIE lNMpakTnyeckue
n/n TeM nporpamMmbl Bcero obpasoBaTesfibHble pecypcbl
paboTbl paboTbl
Pasgen 1. MNepBoHaya/ibHble XUMUYECKNE MOHATUA
Xnumusa — BaxkHaa 06nacTb
11 eCTECTBO3HaHUSA U 5 9 buénunoteka LLOK
' NPaKTUYECKON AeAaTeNbHOCTH httDs://m.edsoo.ru/7f41837c
yenoseka
19 BewecTtBa 1 XxuMmnyeckue 15 1 bubnuoteka LLOK
' peakLum https://m.edsoo.ru/7f41837¢c
WToro no pasgeny 20

Pasgen 2. BakHeilwve npeacTaBUTEIN HEOPraHMYeCKNX BELLLECTB

Bosayx. Kucnopog. MoHsATHe bubnuoteka LLOK

21 06 oKcugax ° 1 https://m.edso0.ru/7f41837¢
29 Bogopoa.lMoHatne o kucnotax g 1 bubnuoteka LLOK
N conax https://m.edsoo.ru/7f41837¢
23 Bopa. PacTBopbl. IMoHsATHE 06 5 1 1 bubnuoteka LLOK
OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OcCHOBHbIe Kfacchl 1 1 1 Bnbnnoteka LLOK
HeopraHM4ecKnX coefnMHeHunn httos://m.edsoo0.ru/7f41837c
2.5 0
WToro no pasgeny 30

Pasgen 3. MNMepuognyeckunin 3akoH 1 MNepunogmnyeckasi cucTteMa XMMUYecKnx anemeHToB . . MeHgeneesa. CTpoeHMe aTOMOB.


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

Xumndeckas cBssb. OKUCNNTENTbHO-BOCCTAHOBUTENbHbIE peakKunn

MepnoanyecKnin 3aKoH 1
[Mepuoanyeckas cucrema

3.1 7
XUMUYECKNX anemMmeHToB . .
MeHgene-esa. CTpoeHune atoma
Xunmuyeckas csi3b.
3.2 OKucnuTenbHo- 8 1
BOCCTAHOBUTE/IbHbIE peakuun
WToro no pasgeny 15
Pe3epBHOe Bpems 3
OBLWLEE KOJTMYECTBO YACOB IO 68 4

MPOrPAMME

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

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

bubnunoteka LLOK
https://m.edsoo.ru/7f41837c
bubnunoteka LLOK
https://m.edso0.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

Paspgen 1.

11

12

13

HanmeHoBaHWe pa3fenoB 1 Tem
nporpaMmmsil

BeLyecTBO U XMMNYECKME peaKLmn
MoBTOpeHUe v yrny6aeHne 3HaHW
OCHOBHbIX pa3fenos Kypca 8 Kknacca
OCHOBHbI€ 3aKOHOMEPHOCTU XMMUYECKNX
peakLunii

SneKTponMTUYECKas guccoumauns.
XMMunyeckne peakLumnm B pacteopax

NToro no pasgeny

Pasgen 2.

2.1

2.2

2.3

2.4

HemeTannbl U nx CoeanHEHNA

O6Lwan xapakKTepuCcTKa XMMUYECKNX
aneMeHToB YTTA-rpynnel. ["anoreHsi

O6Lwan xapakKTepUCTNKa XMMUYECKMNX
anemeHToB Y1A-rpynnsl. Cepa u eé
COefiiHeHnA

O6Lwan xapaKTepUCTNKa XMMUYECKMX
anemeHToB YA-rpynnbl. A30T, hocop n nx
coefiHeHNs

O6Lwan xapaKTepucTKa XMMUYECKMX
aneMeHTOB N'YA-rpynnol. ¥Yrnepog u
KPEMHWIA N UX CoefUHEHNS

WToro no pasgeny

KonnyectBo yacoB

Bcero

17

25

KOHTpO/bHbIE
paboTbl

lNMpaKTuyeckune
paboTbl

ONEKTPOHHbIE

(undpposble)
obpasoBaTesibHble

pecypcbl

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

buénunoteka LLOK
httos://m.edsoo.ru/7f41a636

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

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

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

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

bubnunoteka LLOK
httos://m.edsoo0.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 U NX coeguHEHUA

3.1 O6wume cBolicTBa MeTannoB

3.2 BaxkHeliluve MeTanibl U UX COeANHEHUS

NToro no pasgeny

Pa3sgen 4. XuMmunsa n oKpyxatoLasa cpega

4.1 BellecTBa 1 MaTepuanbl B XXU3HU YeoBeKa
WToro no pasgeny
PesepBHOe BpemsA

OBLWEE KOMMYECTBO YACOB MO NPOrPAMME

16

20

68

bubnnoteka LLOK
httos://m.edsoo.ru/7f41a636

bubnunoteka LLOK
httos://m.edsoo.ru/7f41a636

bubnunoteka LLOK
httos://m.edsoo.ru/7f41a636

bubnnoteka LLOK
httos://m.edsoo.ru/7f41a636


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

NMOYPOYHOE NMJTAHVNPOBAHWE

8 KJTACC
KonunyectsBo yacoB ONEKTPOHHbIE
Ne aTa ngpoBbIe
Tema ypoka KoHTponbHble  lMpakTuyecKue f Hcpp
n/n Bcero n3yyeHns  obpasoBaTesibHble
paboTbl paboTbl
pecypcbl
MpegMeT XUMUKN. PONb XUMUUN B XMN3HU 1 bubnuoteka LLOK
yenoBeka. Tena u BelllecTsa https://m.edsoo.ru/ff0d210c
bubnunoteka LLOK
lMoHATME O MeTOofaxX MO3HaHWUA B XUMUK 1
https://m.edsoo.ru/ff0d227e
MpakTnyeckasa pabota Ne 1 «[lMpasuna
paboTbl B nabopaTtopuu n Npuémsl 1 1 bubnuoteka LLOK
obpaleHunsa ¢ nabopaTopHbIM https://m.edsoo.ru/ff0d23dc
obopypnoBaHuem»
UucTble BeulecTBa n cmecn. Cnocoobbl 1 Bnbnnoteka LLOK
pasgeneHuns cmecei https://m.edsoo.ru/ff0d26ca
MpakTuyeckan paborta Ne 2
«Pa3feneHune cMmecein (Ha npumepe 1 1 bubnnoreka LIOK
A . PUMEp https://m.edsoo.ru/ff0d28c8
OYMCTKW MOBAPEHHOW COMN)»
buénunoteka LLOK
ATOMbI 1 MOMIEKYbI 1
y httDs://m.edsoo.ru/ff0d2a6c
XUMUYECKNE 3/IeEMEeHTbI. 3HaKK 1 bubnunoteka LLOK
(CMMBO/IbI) XMMUYECKMNX 3/IEMEHTOB https://m .edsoo.ru/ff0d2be 8
MpocTble 1 CNOXHbIe BellecTsa 1 bubnnoreka LLOK
P U—l https://m.edsoo.ru/ff0d2a6c
bubnunoteka LLOK
ATOMHO-MOMIEKYNSAPHOE YYeHNe 1

https://m.edsoo.ru/ff0d2d50


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

10

1

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOSAHCTBA COCTaBa BELLECTB.
XumMnyeckasa opmyna. BaneHTHOCTb
aTOMOB XMMMWYECKUX 3/IEMEHTOB
OTHOCHTEeNbHAA aToOMHas macca.
OTHOCMTENbHAA MONEKYNAPHAasA macca
MaccoBas 4014 XMMUYECKOro
3N1eMeHTa B COEMHEHUN

Konnyectso Bewectsa. Mofib.
MonapHaa macca

®n3nYECKNEe N XMMUYECKINE ABNEHNS.
XuMnyeckas peakums

Mpu3HaKn 1 ycnoBus NpoTeKaHns
XMMUYECKMX peakuuil

3aKOH COXPaHeHns MaccChl BeLLecTs.
XNUMUYECKNe ypaBHeHMA
BbluncneHunsa Konnyectsa, macchbl
BeLlecTBa No ypaBHEHUSM XMMUYECKMX
peakumnii

Knaccmukaumsa XMMnyecknx peakumii
(coefnHEHMA, pa3noXKeHUs,
3amelleHmns, obmMeHa)

M. B. JIOMOHOCOB — Y4&Hbli-
aHuunknonegucT. O606LEHNE K
cucTemaTusaLms 3HaHUM

KoHTposnbHas paboTa Nel no teme
«BewlecTBa N XMMUYECKNe peakumnmn»
Bo3gyx — cmechb rasos. Cocrtas
BO3gyxa. Kucnopog — 3fieMeHT n

bnénunoteka LLOK
https://m.edsoo.ru/ff0d2eae

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

bubnunoteka LLOK
httDs://m.edsoo.ru/ff0d350c

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0d5230

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

buénunoteka LLOK
httDs://m.edsoo.ru/ff0d3al6

buénunoteka LLOK
httDs://m.edsoo.ru/ff0d3b88

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

bubnunoteka LLOK
httDs://m.edsoo.ru/ff0d3f34

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

bubnunoteka LLOK
httDs://m.edsoo.ru/ff0d4290

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


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

22

23

24

25

26

27

28

29

30

31

npocroe Beulectso. O30H
dn3nYeCKMe N XMMMUYecKne CBOICTBA
Kucnopoga (peakumn oKMUCNeHus,
ropeHue). NMoHATUe 06 oKcmpax
Cnoco6bl Nony4vyeHUs Kucnopoga B
nabopaTtopmu U NPOMbILLIEHHOCTMN.
[MpumeHeHne Kncnopoaa

TennoBoi apheKT XMMUYECKO
peakuumn, NOHATME O
TEPMOXMMUYECKOM YpPaBHEHUN, 3K30- U
HAOTEPMUYECKUX peakLmax

Tonnneo (HedTb, Yronb 1 MeTaH).
3arpssHeHue BO3fyXxa, CNocobbl ero
npefoTBpaLLeHms

MpakTuyeckas pa6orta Ne 3 no teme
«lony4yeHne n cobmpaHne KMCNoposa,
N3y4YeHne ero CBOMCTB»

Bofopof — 3nemMeHT 1 npocToe
BeLLeCcTBO. HaxoxaeHue B npupoje
®un3nyeckme N XMMmn4ecKmne CBoICTBa
Bogopoga. MNMprvmeHeHne Bogopoa

MoHATKE 0 KUCNOTaX U CONMAX

Crnocobbl nosiyyeHns BOLOPOAa B
naboparopum

MpakTuyeckas paborta Ne 4 no teme
«MMony4yeHne 1 cobupaHne BOJOPOAa,
M3y4YeHune ero CBONCTB»

bunénunoteka LLOK
httDs://m.edsoo.ru/ff0d4614

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

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

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

bunénunoteka LLOK
httDs://m.edsoo.ru/ff0d4ae2

bubnunoteka LLOK
httDs://m.edsoo.ru/ff0d4dd0

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

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

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

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


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

32

33

34

35

36

37

38

39

40

41

42

MonspHbIii 06bEM rasoB. 3akoH
ABoragpo

BbluncneHuns o6béma, Konm4yecTaa
BellecTBa rasa no ero U3BeCTHOMY
KOMNYECTBY BellecTBa Uin 06bEMY
BbluncneHns o06bLEMOB ra3oB no
YpaBHEHUIO peakLmy Ha OCHOBe 3aKOHa
006bEMHbIX OTHOLLIEHWIA ra30B

®n3nYeCKNe 1 XMMMUYeCKne CBONCTBA
BOAb!

CocTaB OCHOBaHWiA. MoHATHE 06
NHAMKaTopax

Bopa kak pacteopuTtenb. HacbiweHHble
N HeHacbllWeHHble pacTBOpbl. MaccoBsas
[0N9 BellecTBa B pacTBope

MpakTuyeckan pa6orta Ne 5 no teme
«lMpurotosneHne pacTBopos C
onpefenéHHOM MaccoBOW fonei
pacTBOPEHHOrO BelLecTBa»
KoHTposnbHas paboTa Ne2 no teme
«Kucnopog. Bogopog. Boga»
Okcupgel: cocTas, Knaccugukauus,
HOMeHKnaTypa

MonyyeHne v XMMMYecKne cBoICTBa
KWUC/IOTHBIX, OCHOBHbIX Y aM()OTepHbIX
OKCMA0B

OcHoBaHMA: cocTaBs, Knaccugukaums,
HOMeHKnaTypa

buénunoteka LLOK
httDs://m.edsoo.ru/ff0d542e

bunbnunoteka LLOK
httDs://m.edsoo.ru/ff0d55a0

buénunoteka LLOK
httDs://m.edsoo.ru/ff0d5708

bunénunoteka LLOK
httDs://m.edsoo.ru/ff0d587a

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

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

bunénunoteka LLOK
httDs://m.edsoo.ru/ff0d5eba

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

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

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

bnénunoteka LLOK
httos://m.edsoo.ru/ff0d67ca


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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

43

44

45

46

47

48

49

50

ol

52

53

MonyyeHne N XMMMU4YecKne CBOMCTBA
OCHOBaHMWIA

KucnoTbl: cocTaB, Knaccudukayms,
HOMeHKnaTypa

MonyyeHne 1 XMMMUYecKne CBOICTBA
Kucnot

Conu (cpefHue): HOMeHKNaTypa,
CNocoObl MONYYEHUS, XUMUYECKME
CBOWiCTBa

MpakTuyeckaa pa6ota Ne 6. PelieHune
9KCMepMMEHTaNIbHbIX 3a4ay Nno Teme
«OCHOBHbIe KnacCbl HEOPTraHUYeCKMX
COeMHEHN»

eHeTMYecKaa CBA3b MeXAY Knaccamm
HeopraHM4yeckKnx CoeanHeHui

O6006LWeHNe N cnucTemaTn3aLns 3HaHNA

KoHTposnbHas paboTa Ne3 no teme
"OCHOBHbIE K/1acCbl HEOPraHM4YecKnx
coeanHeHnn"

MepBble NOMbLITKW Knaccupukaumnm
XUMUYECKMX 3/M1EMEHTOB. MoHATUE O
rpynnax CXo4HbIX 3/1EMEHTOB
MepnoanYECKINA 3aKOH U
Mepuofnyeckas cMcTeMa XMMUYECKMX
anemeHToB . 1. MeHaeneesa

Mepunogsl, rpynnsl, NOArpynmbl

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

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

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

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

bnénunoteka LLOK
https://m.edsoo.ru/00ad9b7c

bubnunoteka LLOK
httos://m.edsoo.ru/00ad9a50

bubnunoteka LLOK
https://m.edsoo.ru/00ad9ch2

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

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

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

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


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64

65

CtpoeHune atomoB. CoCTaB aTOMHbIX
anep. M3otonebl

CTpoeHune 3aneKTPOHHbIX 060104eK
aToOMOB 371eMeHTOB lMepnoanyvecKor
cuctemsbl [. . MeHpgeneesa
XapakTepncTmka XMMnmyeckoro
371eMeHTa No ero NONOXEHNI0 B
Mepuopgunueckoin cucteme O. W.
MeHpeneesa

3HauveHue MNeprnoLnYECKOro 3aKoHa s
pasBUTUA HayKu 1 npakTukn. [. N.
MeHpeneeB — y4éHblil, negaror u
rpaxgaHuH
ANeKTpPooTpULAaTE/IbHOCTH aTOMOB
XMMUYECKUX 31EMEHTOB

MOHHaga Xxummnyeckasa cBA3b

KoBaneHTHaa nondapHas XxmMmnyeckas
CBA3b

KoBaneHTHas HenondapHaa XuMmunyeckas
CBA3b

CTeneHb OKUCNEHUSA

OKNCANTENbHO-BOCCTAHOBUTENbHbIE
peakumm

OKucnAnuTenn n BoOCCTaHOBUTENN

KoHTposnbHas paboTa Ne4 no teme

bubnunoteka LLOK
httos://m.edsoo.ru/00ada342

bunénunoteka LLOK
httos://m.edsoo.ru/00ada6bc

buénunoteka LLOK
https://m.edsoo.ru/00ada824

buénunoteka LLOK
https://m.edsoo.ru/00ada96e

bubnunoteka LLOK
httos://m.edsoo.ru/00adaab8

bubnunoteka LLOK
https://m.edsoo.ru/00adac34

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

buénunoteka LLOK
https://m.edsoo.ru/00adaab9

buénunoteka LLOK
https://m.edsoo.ru/00adae28

bnénuoteka LLOK
https://m.edsoo.ru/00adb076

bnénunoteka LLOK
https://m.edsoo.ru/00adb076

buénunoteka LLOK


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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

«CTpoeHne atoma. XnMmMmnyeckasa CBA3b»
Pe3epBHbIil ypoK. O6006LLEHNE 1

06 cucTeMaTmsalma 3HaHuin

67 Pe3epBHbIi YpOK. O6o6vu.LeH|/|e "
cucTeMaTmsanua 3HaHuin

68 Pe3epBHbIi ypoK. O6006LLEHNE 1

cucTemaTmsaLmns 3HaHui

OBLWEE KOJIMYECTBO YACOB IM10
MPOrPAMME

68

https://m.edsoo.ru/00adb486

bubnunoteka LLOK
https://m.edsoo.ru/00adb33c

bnénuoteka LLOK
httos://m.edsoo.ru/00ad9cb2

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


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

KonnyecTtBo yacoB

Tema ypoka KOHTpONbHbIE
Bcero
paboTbl

MepnoanyecKnin 3aKoH.
Mepuoanyeckas cucrema
XUMnYyeckux anemeHtos . U.
MeHpeneesa

3aKOHOMEpPHOCTU B U3MEHEHUN

CBOMCTB XMMWNYECKUNX 3/1EMEHTOB 1
nepBbIX TPEX NepuoaoB
Knaccudumkaymsa n HomeHknaTypa
HeopraHMYecKnx BeLLeCcTB

Buabl XUMWYECKOI CBA3W U TUMbI
KPpUCTannn4yeckmnx DELIJéTOK

KoHTponbHas paboTa Nel no teme
«lMoBTOpeHMe 1 yrny6neHne 3HaHUMI 1 1
OCHOBHbIX pas3fefioB Kypca 8 knacca»

Knaccndumkayms XuMmyecknx
peakuuidi No pasMyHbIM NPU3HaKaMm

MOHATME O CKOPOCTU XUMUYECKOW
peakuuun. MoHATNE O TOMOTEHHbIX U 1
reTeporeHHbIX peakumax

MMoHATVE O XMMUYECKOM PaBHOBECUMU.
dakTopbl, BAMAIOLINE HA CKOPOCTb 1
XUMMUYECKON peakuumn v nonoxeHue

lNMpakTnyeckue
paboThl

JaTta

N3yyeHuns

ONEeKTPOHHbIe

umppoBble
obpasoBaTe/ibHble

pecypcbl

buénunoteka LLOK
https://m.edsoo.ru/00adb59e

bubnunoteka LLOK
httos://m.edsoo.ru/00adb6b6

bubnunoteka LLOK
https://m.edsoo.ru/00adb7e2

bnénunoteka LLOK
https://m.edsoo.ru/00adbac6

bubnunoteka LLOK
https://m.edsoo.ru/00adbcb0

bunbnunoteka LLOK
https://m.edsoo.ru/00adbe9a

bubnunoteka LLOK
https://m.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

XUMWUYECKOT0 PaBHOBECKS
OKNCANTENbHO-BOCCTAHOBUTENbHbIE
peakumm

Teopus 3NeKTPONINTUYECKO

auccoumauymmn. CunbHble 1 cnabble
3NEKTPONUTBI

NOHHbIe ypaBHEHNS peakLnii

XVMUYeckKne cCBOCTBA KMCNOT U
OCHOBaHWIA B CBETe NpeAcTaBneHuniA
06 3M1EKTPONUTUYECKON Anccoymalmm

Xumnueckme CBONCTBA COMeli B CBETE
npeacTasneHnn 0b
3NEKTPONNTUYECKOI Auccoumanmm

MoHATUE O rMAPONN3e CoNei

O606lLUeHNe U cucTemaTm3aLma
3HaHUM

MpakTuyeckaa pa6orta Ne 1
«PelleHne aKcnepuMeHTabHbIX
3afjay»

KoHTponbHas paboTa Ne2 no teme
«INEKTPONUTMYECKAS guccoumaLms.
XnMuU4yeckme peakummn B pactTBopax»
O6uaa xapakTepucTnkKa rasoreHos.
XMUMUYecKme CBONCTBA Ha Npumepe
xnopa

Xnoposogopog. ConsHaa Kucnora,

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

buénunoteka LLOK
https://m.edsoo.ru/00adcd68

bunénunoteka LLOK
https://m.edsoo.ru/00add448

bnénuoteka LLOK
https://m.edsoo.ru/00add5d8

bubnunoteka LLOK
https://m.edsoo.ru/00add8b2

buénunoteka LLOK
https://m.edsoo.ru/00add9d4

bubnuoteka LLOK
https://m.edsoo.ru/00addd12

bunénunoteka LLOK
https://m.edsoo.ru/00addbfa

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

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

bubnunoteka LLOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

20

21

22

23

24

25

26

27

28

XVIMUWYECKMe CBOWCTBA, NOMYYEHUE,
NMPUMeHeHue

MpakTuyeckas paborta Ne 2 no Teme
«lMonyyeHne CONAHOM KMCNOTbI,
n3yyeHune eé CBOMCTB»

BbluncneHuns no ypaBHeHUAM
XUMUYECKNX peakunii, ecnm ofuH 13
peareHTOB fiaH B N36bITKe

O6Lan xapakKTepUCTHKa 3/1IEMEHTOB
VIA-rpynnol

ANNoTponHble MoAUdMKaLm1mn cepsbl.
HaxoxzeHune cepbl 1 eé coefuHEHN
B Npupoge. XnMuyeckne CBoncTaa
cepsl

CepoBogfopoj, CTpoeHUe,
(hm3nyeckne N XMMUYeCKne CBOMNCTBA
Okcupbl cepbl. CepHasd KucoTa,
(h3nMyecKne N XMMmMYeCcKmne CBONCTBA,
npYMeHeHune

XUMUYecKne peakuum, nexawime B
OCHOBe MPOMbILLIEHHOr0 crnocoba
NONYYEHUNS CEPHOM KMCNOTbI.
XUMUYecKoe 3arpsasHeHue
OKpY>XatoLel cpefbl COeaNHEHUAMM
cepsl

BbluncneHne MaccoBoil 40N BbIX0O4a
NPoAyKTa peakumnu

O6Lan xapaKTepUCTHKa 3/1IEMEHTOB

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

bunénunoteka LLOK
httos://m.edsoo.ru/00ade348

bubnunoteka LLOK
https://m.edso00.ru/00ade488

bunénunoteka LLOK
https://m.edsoo.ru/00ade64a

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

bnénunoteka LLOK
https://m.edsoo.ru/00ade802

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

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

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

bubnuoteka LLOK


https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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

29

30

31

32

33

34

35

36

VA-rpynnbl. A30T, pacnpoctpaHeHune
B npupoge, husnyeckme n
XUMUYECKne CBOICTBA

AMMMaK, ero pusnyeckme u
XMMUYECKME CBOWCTBA, NOMyYeHME 1
NpUMeHeHue

MpakTuyeckan paborta Ne 3 no Teme
«lMonyyeHne aMmmmnaka, N3yyeHue ero
CBOWCTB»

A30THasa KUCnoTa, eé pranyeckue u
XUMMNYECcKne cBoicTBa

Mcnonb3oBaHWe HUTPATOB W CONeit
aMMOHMA B Ka4ecTBe MUHepPasbHbIX
yA06peHnin. Xnmmueckoe
3arps3HeHne oKpyXxarLen cpegbl
COeAiHEHNAMM a30Ta

dochop. Okeung gocgopa (V) u
(hocghopHaa KucnoTta, PU3nyeckme u
XUMUYECKME CBOWCTBA, NOy4YeHue

Wcnonb3oBaHue hochaTos B
KayecTBe MUHEpPasbHbIX YA06peHWIA.
3arpsisHeHve NPUPOAHON cpesbl
thochartamm

Yrnepog, pacnpocTpaHeHue B
npupoge, rU3NYecKne N XMMUYecKne
CBOICTBA

OKcufabl yrnepoga, ux hmanyeckue u
XMMUWYECKME CBOICTBA.

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

buénunoteka LLOK
https://m.edso0.ru/00adf004

bunénunoteka LLOK
https://m.edso0.ru/00adf180

bubnunoteka LLOK
httDs://m.edsoo.ru/00adf306

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

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

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

bubnunoteka LLOK
httos://m.edsoo.ru/00adfd9c

buénunoteka LLOK
httDs://m.edsoo.ru/00adfebe


https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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

37

38

39

40

41

42

43

44

JKonornyeckume npobnemsil,
cBsi3aHHble ¢ okcugom yrnepoga (1V)

YronbHas KucnoTa v eé conu

MpakTuueckas pabota Ne 4 no Teme
"lMonyyeHne yrieKncnoro rasa.
KauecTBeHHas peakuusa Ha KapboHat-

NOH

MepBOHAaYafbHble MOHATUS 06
OpraHMYecKnx BellecTBax Kak o
COeIVHEHUSAX yrnepoaa

KpeMHuii 1 ero coeguHeHus

MpakTuyeckaa pa6ota Ne 5. PewweHune
aKCnepuMeHTaNbHbIX 3aja4 Nno Teme
«BaxHelwmne HemeTannbl N nX
COeflVHEeHUA»

KoHTponbHas paboTa Ne3 no teme
«BaxHeliwmne HemeTannbl N nx
COEAUHEHNS»

O6wWan xapaKTepmucTnKa XMMUYECKNX
3/1eMEeHTOB — METa//oB.
MeTannunyeckas cBf3b "
MeTannyeckas Kpuctananyeckas
pewéTka. ®usmyeckne cBoricTBa
MeTannoB

Xumunyeckne cBoiCTBa MeTasoB.
DNEKTPOXMMUYECKNIA pAj
HanpsHKeHW MeTanioB

bubnunoteka LLOK
httos://m.edsoo.ru/00ae006¢

bunénunoteka LLOK
https://m.edsoo.ru/00ae027e

bnénunoteka LLOK
https://m.edsoo.ru/00ae054e

bunénunoteka LLOK
httos://m.edso0.ru/00ae080a

bubnunoteka LLOK
https://m.edsoo.ru/00ae0bf2

bubnunoteka LLOK
https://m.edsoo.ru/00ae0e18

buénunoteka LLOK
httos://m.edso0.ru/00ae103e

bunbnunoteka LLOK
https://m.edso0.ru/00ae1156


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
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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46

47

48
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50

51

52

53

54

95

56

O6Lwume cnocobbl NONyYeHUS
meTannos. Cnnaebl. BeluncneHna no
YPaBHEHUSIM XUMUYECKUX PeaKLni,
eC/N OINH W3 peareHToB COAEPXKMUT
npumecu

MoHATME O KOPPO3MKN MeTasnsioB

LLlenoyHble meTanbl

OKcunabl 1 rMApoKCcuabl HaTpua n
KannA

LLlenoyHo3eMefibHble MeTanbl -
Kanbumnii 1 MarHui

BaxkHellLve coeAVHEHUS KaNbLus

0O606LLeHNe U cucTemaTm3aLma
3HaHW

YKECTKOCTb BOAbl M CNOCOOLI €&
yCTpaHeHus

MpakTuyeckaa pa6orta Ne 6 no Teme
")KECTKOCTb BOAbl U MEeTObl eé
ycTpaHeHus"

ANOMUHWIA

AMdOTepHbIe CBOWCTBA OKCKAA U
rmgpokcuga

XXeneso



57

58

59

60

61

62

63

64

65

66

67

OKcuabl, TMAPOKCUAbLI U CONKM XKenesa
(1N nxxenesa (1)

0O606LUeHNe U cucTemaTm3aLmsa
3HaHW

MpakTuueckas pabota Ne 7. PelueHune
3KCNepUMEHTaNbHbIX 3a4a4 No Teme
«BaxHeliwmne metansbl N nx
COeIHEHNA»

BbluncneHuns no ypaBHeHUAM
XUMUYECKNX peakuuii, ecnm ofuH n3
peareHTOB fAaH B N30bITKE UK
COZEPXUT NpMMecK. Boluncnexnuns
MacCcOBOI A0NM BbIX0Aa NPoAyKTa
peakumm

O606LLeHNe U cucTemaTm3aLmsa
3HaHWM

KoHTponbHas paboTa Ne4 no teme
«BaxHelwmne metanbl N X
COeANHEHUNS»

BeuwiectBa n matepuasnbl B
NMOBCEAHEBHOW XMN3HM YenoBeKa
XumMuyeckoe 3arpasHeHue
OKpY>XatoLel cpefbl

PoMb XMMUKN B peLleHnm
3KONIOTNYecKnx npobnem
Pe3epBHbIin ypok. O606LeHMe 1
cucTeMaTusaums sHaHui

Pe3epBHbIin ypok. O606LeHNe 1

buénunoteka LLOK
httos://m.edsoo.ru/00ae35e6

bubnunoteka LLOK
https://m.edso0.ru/00ae3de8

buénunoteka LLOK
https://m.edsoo.ru/00ae1750

buénunoteka LLOK
https://m.edsoo.ru/00ae3f50

bubnunoteka LLOK
https://m.edsoo.ru/00ae4270

bubnuoteka LLOK
https://m.edso00.ru/00ae4270

bubnunoteka LLOK
https://m.edsoo.ru/00ae0d0a

buénunoteka LLOK


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

cucTeMaTusauns s3HaHuM

68 Pe3epBHbI YpoK. O6006L1LeHME 1 1
cucTemMaTu3auns 3HaHUM

OBLWEE KOJIMYECTBO YACOB IM10

MPOrPAMME o8

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

buénunoteka LLOK
https://m.edsoo.ru/00ad9ch2


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

YYEBHO-METOANYECKOE OBECIEYEHWE
OBPA3OBATEJIbHOI O NMPOLUECCA
OBA3ATEJ/IbHbIE YYEBHbBIE MATEPUWAJIbl ANA YYEHUKA

* Xumns, 8 knacc/ MNabpuensaH O.C., Octpoymos W.I"., Cnagkos C.A.,
AKUMOHepHOoe 06LecTBO «M3aaTenbCTBO «l1pocBeLleHnes»
» Xumus, 9 knacc/ MabpuenaH O.C., Octpoymos W.I"., Cnagkos C.A.,

AKLIMOHepHOe 06L1ecTBO «3aaTenbCcTBO «MpocBeLleHne»

METOONWYECKWNE MATEPUWANDbI ANA YUYUNTENA

rabpuensH, O. C. Metogmyeckoe nocobue Xumus 8-9 knacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobiel1461/
abpuensH, O. C. Xumuns 8-11 knacc. Metoanyeckne pekomeHaaumm n paboyas
nporpamma

https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-
rekomendacii-i-rabochaya-programma/

rabpuensH, O. C. JononHuTeNnbHasA rnasa K y4ebHMKY «Xumus 9 knacc»
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-

gabrielyana-khimiya-9-klass/

LNPPOBbBIE OBPA3OBATEJIbHbBIE PECYPCbl N PECYPCbI CETU

MHTEPHET


https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-

https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-
0800200c9c08/ http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-

bd13-0800200c9c09/


https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-




