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MOACHUTENBbHAA 3ATINCKA

[Mporpamma Mo XMMWKW Ha YPOBHEe OCHOBHOro o06uero obpasoBaHuA
COCTaB/ieHa Ha OCHOBe TpebOBaHWIA K pe3y/nbTaTaMm OCBOEHWS OCHOBHOM
o6pa3oBaTesibHOM nporpaMmbl OCHOBHOIO obLuero obpasoBaHus,
npeacTaBneHHbix B ®FOC 00O, a TakXe Ha OCHOBe (hefepasnbHOM paboueit
nporpammbl BOCMWTaHUA M C YYETOM KOHLENUMU MPenojaBaHus Yy4ebHOro
npegmetra «Xumus» B 06pa3oBaTe/lbHbIX — OpraHusaumax  PoccuiAckoi
depepaymu.

MporpamMmma Mo XUmMnnM LaéT MpefAcTaBieHe O Lensx, o6Liei cTpaterum
00y4YeHus, BOCMUTaHUA W pPasBUTUA 00yYaloLWMXCA CpeAcTBaMM Yy4ebHOro
npegmerta,  ycTaHaB/ivMBaeT — 06s3aTeflbHOe  MpeAMeTHOe  COAepXKaHwe,
npegycMmarpuBaeT pacnpefesieHne ero no kKiaccam U CTPYKTypupoBaHue Mo
pasfenam M Temam MporpaMmmbl MO XUMWUW, OMpeaenseT KONUYECTBEHHbIE U
KayeCTBEHHbIE XapaKTePUCTMKN cofiepXKaHus, PEKOMEHAYEMYHO
NMOCNeAoBaTe/IbHOCTb  U3YYEHUA XUMUKM C  YYETOM  MEXMPEAMETHbIX W
BHYTPUNPEAMETHbIX CBA3€i, JIOTMKM  Yy4yebHOro npouecca, BO3PACTHbIX
0cobeHHOCTEN OOydyalomuxcs, OnpefenseT BO3MOXHOCTU npeameta A/
peanusaunn TpeboBaHU K pe3ynbTataM 0CBOEHUS OCHOBHOW 06pa3oBaTe/lbHOM
nporpammbl Ha YPOBHE OCHOBHOrO 06Llero obpasoBaHus, a Takxke TpeboBaHWUiA
K pesynbTataM OOYYeHUS XUMWUW Ha YPOBHe Leneii U3yvyeHUs npeamerta U
OCHOBHbIX BW[OB Yy4ebOHO-MO3HABATE/IbHOW [eATeNbHOCTU 06y4arolerocs mno
OCBOEHMI0 YYeOHOro cofepXaHus.

3HaHMe XUMWUW CNYXXUT OCHOBOW AN1d (hOPMMPOBaHMA MUPOBO33PEHUS
obyuaroLLerocs, ero npeAcTaB/ieHNn 0 MaTepuaibHOM eAVHCTBE MUPA, BaXKHYHO
PO/ib UrparT opMMpPYyeEMblE XUMUEN NpeAcTaBNeHNs O B3aMMOMNpPeBpaLLeHnAX
3Heprun n 06 3BOMIOLMN BELLECTB B NPUPOLE, O MYTAX PelleHus rnobanbHbIX
npo6nem yCTOMYMBOr0O pa3BUTUSI YE/I0BEYECTBA - CbIPbEBOM, SHEPTreTUYECKON,
MWLLLEBOM M 3KO/IOTMYeCcKor 6e3onacHoCTU, Npobem 34paBoOXPaHeHNS.

3yyeHne XnMmnu:

CNocobCTBYeT peanm3auum  BO3MOXHOCTEN [ANS  camopasBuTUS  ©
(hopMMpPOBaHNS  KYNbTYypbl JIMYHOCTK, €€ obwen un  (yHKLMOHA/IbHON
rPamMoTHOCTMU;

BHOCMUT BKNag B (DOPMMPOBaHME MbILLIEHUS U TBOPYECKMX CNOCOGHOCTEMN
06yyaloLMXCca, HaBbIKOB WX CaMOCTOATENbHOW Y4YeOHON [esaTeNnbHOCTH,
3KCMEPUMEHTA/IbHbIX W WCCef0BaTeNIbCKUX YMEHWUIR, HEeO6XOAUMbIX KakK B
MOBCEHEBHOI XWN3HW, TaK 1 B NPOMPeCCNOHaNLHON AeATeNbHOCTH;



3HAaKOMUT CO CreynuKoin Hay4yHOro MblLLIEHNS, 3aKafblBaeT OCHOBbI
LEeNoCTHOroO B3rndga Ha efguHCTBO  MNPUPOAbI M 4YefloBeka, ABnAeTcA
OTBETCTBEHHbIM 3TaroM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW rPaMOTHOCTM
obyyatoLmnxcs;

cnocobcTByeT (DOPMUPOBAHNIO LLEHHOCTHOrO OTHOLLEHWUA K €CTECTBEHHO -
Hay4HbIM 3HaHWAM, K nNpUpofde, K YenoBeKy, BHOCUT CBOW BKnag B
9KONOrMyeckKoe obpa3oBaHne 00yUarOLLMXCS.

[aHHble HarnpaBneHUs B 00y4YeHUN XUMUK 06ecrneymBatoTCa CneuunguKkon
cofepxaHus y4yebHOro npeameTa, KOTOPbIA  SIBASETCA  MeAarornyeckut
afanTUpPOBaHHbIM OTpaXKeHNnem 6a30BON HayKM XMMMUMK Ha OnpeaenéHHOM 3Tane
eé pasBuTus.

Kypc XxMmnn Ha ypoBHe OCHOBHOMO 06LLero obpasoBaHUs OPUEHTUPOBAH
Ha OCBOEHMe O00Yy4aloLMMNCA CUCTEMbI MePBOHAYA/IbHbIX MOHATUIA XUMUN,
OCHOB HEOpPraHM4yecKoW XUMUU N HEKOTOPbIX OTAENbHbIX 3HAYMMbIX MOHATUNI
OpraHMYyeckom XMmuun.

CTpyKTypa cogep>aHua nporpaMmmMbl No XMMnn cpopmmpoBaHa Ha OCHOBE
CUCTeMHOro noaxofa K eé usy4yeHuto. CofepxxaHne cKnaabiBaeTcsa U3 CUCTEMbI
MOHATUIA O XUMMYECKOM 3/1EMEHTE W BELLECTBE W CUCTEMbI MOHATUA O
XUMU4Yeckon peakuymm. O6Ge 3TWM CUCTEMbI CTPYKTYPHO OpPraHM3oBaHbl MO
MPMHUMNY NOCNeA0BaTENbHOIO0 PasBUTUSA 3HAHWA Ha OCHOBE TEOPEeTUYECKUX
npeacTaBfeHNIA pa3HOr0 YPOBHS:

- aTOMHO-MOJIEKY/IAPHOI0 Y4YeHMA KaKk OCHOBbI BCEr0 eCTECTBO3HAHWS,

- [lepnopunyeckoro 3akoHa A. . MeHpgeneeBa Kak OCHOBHOIO 3akKoOHa
XUMUU;

- YYEeHUs1 0 CTPOEHUN aTOMa U XMMUYECKOI CBA3N;

- MpeAcTaBneHUA 06 3NeKTPOUTUYECKOA auccoumaumn BewlecTs B
pacTBopax.

TeopeTnyeckne 3HaHUA paccMaTpmMBarOTCA Ha OCHOBe 3MMUPUYECKN
MONYYEHHbIX W OCMbICNEHHbIX (DaKTOB, Pa3BMBAlOTCA MNOC/eA0oBaTe/IbHO OT
OfIHOTO  YPOBHA K  [APYromy, BbIMOMAHAA  (DYHKUUM  OOBACHEHUA U
MPOrHO3MPOBaHUSI CBOWCTB, CTPOEHWUA W BO3MOXHOCTEN MPaKTUYECKOro
NPUMeHEHNSA N NONYYEHNS N3yYaeMblX BeLLeCTB.

OcBOeHMe nporpaMmMbl MO XUMUK  CMOCOBGCTBYET  (POPMMPOBAHMIO
NpeAcTaBNeHNs O XMMWUYECKOM COCTaBMSOLWEN Hay4YHOW KapTWHbI Mupa B
NOrnKe eé CUCTEMHOM NPUPO/AbI, LEHHOCTHOIO OTHOLUEHNS K HAYyUYHOMY 3HaHUHO
N METoAaM MO3HaHWUA B HayKe. M3yyeHne XUMUK MPOUCXOAUT C NPUB/IEUYEHNEM



3HAHMI U3 paHee W3YUYEeHHbIX YYeOHbIX npeameToB: «OKpyXalowmnn mMup»,
«bunonorusa. 5-7 knaccbl» N «®PuU3nKa. 7 Knace».

Mpn  M3yYEeHMU XUMUU MNPOUCXOAUT (POPMMUPOBaHME 3HAHWA OCHOB
XUMUYECKOW  HAyKM  KaK  06/1aCTM  COBPEMEHHOI0  eCTEeCTBO3HaHMS,
NPaKTUYECKOM [AesiTeNIbHOCTM 4YeloBeKa W Kak OfHOr0 W3 KOMIMOHEHTOB
MWPOBOW KynbTypbl. 3afgaya y4ye6HOro npegmeta COCTOMT B (POPMMPOBaHUMU
CUCTEMbl XMMUYECKUX 3HAHUA — BadKHEWLWIMX (DAKTOB, MOHATWIA, 3aKOHOB W
TEOPETUYECKUX MOMOXKEHWNA, AOCTYMHbIX 0606LEHNIA MMPOBO33PEHYECKOTO
XapakTepa, A3blka HayKu, B NPUOGLLEHUN K Hay4YHbIM METofaM MO3HaHWUA npwu
M3YYEHMN BELLECTB M XUMMWYECKMX peakuuin, B (POPMMPOBAHUN N PasBUTUN
NMo3HaBaTe/IbHbIX YMEHUA W UX MNPUMEHEHUU B Y4eOHO-MO3HaBaTe/IbHOW W
y4yebHO-1ccneaoBaTeNIbCKON AeATeNbHOCTU, OCBOEHUM npaBui 6e30NacHoOro
obpallleHMs ¢ BellecTBaMy B MOBCEAHEBHOM YXU3HN.

Mpn U3yYeHUN XMMUU Ha YPOBHE OCHOBHOro o06ulero o6pa3oBaHus
BaXXHOE 3HaYeHme npuobpenu Takme LEeNu, Kak:

- (hopMMpOBaHME WHTENNEKTYalbHO Pa3BUTOM JIMYHOCTU, TOTOBOWA K
camoo6pa3oBaHnO, COTPYAHNYECTBY, CAMOCTOATE/IbHOMY MPUHATUIO PELLEHUNA,
CNOCOGHOM ajanTMpPoBaTbCs K 6bICTPO MEHSAIOLLMMCS YC/TOBUSIM XXN3HU;

- HanpaBfiEHHOCTb O00YyYeHUsi Ha CUCTEMATUYECKoe MpPMobLLEHME
0byyaroLMXCs K CamMOCTOATE/IbHON MO3HABaTE/IbHOW [eATeNbHOCTU, Hay4YHbIM
MeToAam Mo3HaHMs, POPMMPYIOLWMM MOTMBALMIO U pa3BUTUE COCOBHOCTEN K
XUMUW;

- obecneyeHne  YCnoBuUH, CNOCO6CTBYIOLLMX NMPMOBPETEHNIO
obyvyalolMMnUca  onbiTa  pa3HOOOpPa3HOW  AesTENIbHOCTW,  MO3HAHUS  ”
CaMOMO3HaHWA, KNHYEBbIX HaBbIKOB (KMHOUEBbIX KOMMETEHUMI), WUMEKLLINX
YHMBEPCA/IbHOE 3HAYEHME A8 Pa3/INUHbIX BUJOB AEATENIbHOCTY;

- (hopmupoBaHMe 06Lerd (YHKUMOHANIBHON W eCTecTBeHHO-Hayu4HOM
rpamMoTHOCTW, B TOM YWCNe YMEHWA OOBLACHATbL W OLeHMBaTb SABMEHUA
OKpY>KaloLLlero mMupa, UCronb3ys 3HaHWA W ONbIT, MONYYEHHbIE NPU U3YUYeHUN
XUMUWN, MPUMEHSTb UX MNPU PELIEHMM NPO6MeM B MOBCEAHEBHOW >XU3HU W
TPYA0BOW AeATENbHOCTU;

- (hopmupoBaHMe Yy 0O6y4aloLMXCA TYMaHUCTUYECKUX OTHOLLEHWHN,
MOHMMaHMSA LEHHOCTU XUMWYECKUX 3HAHWI ANs BbIPabOTKN 3KONOrMYECKN
LienecoobpasHoOro noBefeHUss B ObITy W TPYAOBON AEATENbHOCTM B LIENSX
COXpPaHeHMs CBOEro 30p0Bbs U OKPYXKatoLLel NMPUPOAHON cpeapbl;

- pasBuTME MOTMBALMM K OBYYEHUIO, CNOCOBHOCTEN K CAMOKOHTPO/IO
CaMOBOCMMWTAHUKD Ha OCHOBE YCBOEHUS 0OLLEYEIOBEYECKNX LIEHHOCTEW,



rOTOBHOCTM K  OCO3HaHHOMY BbIOOpPY NpPOMMAA W Hamnpas/EHHOCTU
[a/lbHeNLWero oby4yeHus.

O6Lee yMcno 4acoB, OTBEAEHHBLIX [N W3YYEHUS XUMUM Ha YPOBHe
OCHOBHOI0 06Lero obpasoBaHus, coctasnseT 136 yacos: B 8 knacce - 68 yacoB
(2 yaca B Hepgento), B 9 knacce - 68 yacoB (2 Yaca B Heflento).



COAEPXAHWNE OBYYEHUA

8 KJTACC

MepBOHaYasbHble XMMUYECKNE MOHATUSA

MpeaMeT XMMUKU. Pob XUMUW B XXU3HWN YenoBeka. XUMUS B CUCTEME HayK.
Tena n BeuwlectBa. PuU3MYeCcKMe CBOWCTBa BeLLECTB. ArperatHoe COCTOSIHWE
BellecTB. [OHATME O MeToAax MO3HaHWUA B XMMUK. YUCTble BeLLecTBa U CMeCW.
Cnocobbl pas3fgeneHnsi CMecen.

ATOMbl M MONEKY/bl. XUMUYECKNe 3n1eMeHTbl. CUMBOMbI XUMNYECKNX
3N1EMEHTOB. pOoCTble U CNOXHbIE BEWECTBA. ATOMHO -MOJIEKYNSIPHOE YUYEHME.

Xummnyeckass opmyna. BaneHTHOCTb aTOMOB XUMWYECKUX 3/IEMEHTOB.
3aKOH MocToAHCTBAa CcocTaBa BewecTB. OTHOCMTENbHAd aTtoMHas Macca.
OTHOCUTeNbHasA MOJIEKYNApHasa Macca. MaccoBas [0 XMMUYECKOro 3/1leMeHTa
B COEVMHEHMMN.

KonnyectBo BeuwlectBa. Monb. MongpHasa wmacca. B3anmmocBaAsb
KO/IMYeCTBa, MacCbl W 4ymcna CTPYKTYPHbIX eAuMHML, BellecTBa. PacyéTbl Mo
(hopMynaM XMMUYECKNX COeMHEHNIA.

dusnyeckne n XUMUYECKMe ABNeHMs. XMMUYeCcKas peakums un eé
NPU3Hakn. 3aKOH COXpaHeHWs MacCbl BelleCTB. XUMMUYECKMe YpaBHEHUS.
Knaccngukayma XMMmMUYecKnx peakuunin (CoeiMHEHWS, Pa3NoXKeHNS, 3aMeLLeHNS,
0bMmeHa).

XUMUYECKNIA 3KCMEPUMEHT :

3HAKOMCTBO C XMMWYECKON nocyfoi, npasunamu paboTbl B nabopatopuu
N npuémamn obpauwieHnss ¢ nabopaTtopHbIM 060pPYyLOBaHMEM, W3YYEHME U
onucaHme  (U3NYECKMX CBOMCTB 006pasloB HeopraHMYeCKMX BELLECTB,
HabnaeHne pusnyecknx (nnasseHe BOCKa, TasHWe NbAa, pacTupaHue caxapa
B CTYMNKe, KWUMeHWe W KOHAeHcauus BOAbl) U XUMUYECKUX (FOPeHMEe CBeuw,
NpokKanMBaHWe MeLHON NPOBOSIOKW, B3aMMOAENCTBME Mena C  KWUCNOTOR)
SBNIEHUI, HabNAeHNe U onucaHMe MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakumii (pasnodXXeHue caxapa, B3aMMOLENCTBME CEPHON KMUCNOTbI C X/I0PUAOM
Gapwus, pasnoxeHue rugpokcuga mean (1) npy HarpeBaHuuW, B3aMMOAENCTBUE
Xenesa ¢ pactsopom conun meau (1), nsyyeHme cnocoboB pasgeneHns cMecem: ¢
MOMOLLbKD  MarHuTa,  (UILTPOBaHME, BbiMapuBaHue,  AUCTUNNALUMS,
XpomaTtorpagusi, NpoBeAeHME OYUCTKM MOBapPeHHOW conu, HabnwaeHne u
onuvcaHWe pe3y/ibTaToB MPOBEAEHMA ONbiTa, WANKOCTPUPYIOLLEro  3aKOH
COXPaHeHMs Maccbl, Co3aaHne MoAenein Monekyn (LLapoCTEPXKHEBBIX).

BakHellwne npeacTaBuTeNI HEOPraHMYeCcKMX BeLWecTB



Bo3gyx - cmecb rasoB. CoctaB Bo3fyXxa. Kucnopog - 31eMeHT U NpocToe
BellecTBO. HaxoxpgeHve kKucnopofa B npupoge, (U3MYecKne U XUMUYECKME
cBorictBa (peakuuu ropeHus). Okcugpl. MpumeHeHune kucnopoga. Cnoco6ol
MonyyYeHUss Kucropoga B sabopatopuv U MPOMbIWIEHHOCTU. KpyrosopoT
Kucnopoga B npupoge. O30H - annoTponHas MogMpUKaLnsa KUCNOPoa.

TennoBoi ath(heKT XMMMUYECKOW peakunn, TepMOXMMUYECKNE YpaBHEHNS,
9K30- M 3HAOTEpMMYECKME peakuuun. TonamBo: Yrosib U MeTaH. 3arpA3HeHue
BO34yXa, YCU/IEHNe NapHUKOBOro agh(heKTa, paspyLLeHne 030HOBOrO Cos.

Bogopos - 3neMeHT WM MpoOCTOe BellecTBO. HaxoXpaeHue Bojopofa B
npupoge, (usnyeckne W XUMUYECKME CBOWCTBA, MPUMEHEHME, CMOCoObI
nony4vyeHns. Kucnotbl 1 CONw.

MosApHbIA 06BEM ra3oB. PacyéTbl N0 XMMUYECKUM YPaBHEHUSAM.

du3nyeckme cBoKMcTBa BOAbl. Boja kak pacTBoputens. PacTBopbl.
HacbllLeHHblE U HeHaCbILWEeHHbIE PacTBOpbl. PacTBOPMMOCTL BeLLECTB B BOJE.
MaccoBas fgons BewlecTBa B pacTBope. XMMUYECKMe CBOWCTBA BOfb.
OcHoBaHuA. Ponb pacTBOpPOB B NpUpoAe U B XU3HW 4enoBeka. KpyrosopoT
BOAbI B nNpupode. 3arpsasHeHne npupoaHbixX Bog. OxpaHa U 04MCTKa NPUPOLHBIX
BOA,.

Knaccugmkaymsa HeopraHnyeckmnx coeguHeHmnin. Okengpl. Knaccugmkayms
OKCWUAOB:  coneobpasytolime (OCHOBHble, KMUC/OTHble, am{(OTepHbIE) U
Heconeobpasylowme. HomeHKnatypa OKCUAOB. DPU3MYECKME W XUMUYECKMe
CBOWCTBa OKCUAOB. MonyyeHne OKCUAOB.

OcHoBaHusA. Knaccugukayms OCHOBaHWI: LWENOYM W HepacTBOPUMBIE
OCHOBaHUWA. HomeHKnaTypa OCHOBaHWUIA. DPU3NYECKME U XUMUYECKME CBOWCTBA
OCHOBaHWIA. [onyyYeHmne OCHOBaHWA.

Kucnotel. Knaccuukaums KucnoT. HomeHknatypa Kucnot. ®dusmnyeckme
MW XMMUYECKMe CBOWCTBa KUCMOT. PsAf akTMBHOCTM MeTasnoB H. H. Beketosa.
[Mony4yeHne KUCNOT.

Conn. HomeHknaTypa conen. ®Pusnyeckme W XUMUYECKME CBOWCTBA
conent. MonyyeHmne conei.

CeHeTMYecKas CBA3b MeXAY Knaccamy HeOpPraHMYeCcKUX COefUHEHWIA.

XUMUNYECKNIN 3KCNEPUMEHT

KayeCTBEHHOE onpefefieHNEe cofepXaHua Kucnopoja B  BO34YXe,
nosfyyeHue, cobupaHue, pacrno3HaBaHWe W W3y4eHMe CBOWCTB KMCNOPOAa,
HabnheHne  B3aMMOLENCTBMA  BeWecTB C  KWUCNOPOAOM M YC/I0BUSA
BO3HWKHOBEHUA W MNpekpaweHna ropeHus (noxapa), O3HaKOMJIEHME C
obpa3uamMy OKCWUAOB W OMNWCaHWe WX CBOWCTB, MO/lyYyeHMe, cobupaHue,
pacnos3HaBaHWe W W3y4yeHWe CBOWCTB Bofopoda (ropeHue), B3aMMOAENCTBME



Bogopoda ¢ okcugom meam (1) (BO3MOXHO MCMNO/b30BaHME BUAEOMAaTEPNAsIOB),
HabnodeHne 00pa3LoB BeLeCcTB KOAMYECTBOM 1 MO/Sb, UCC/efoBaHue
0COOGEHHOCTE  pPacTBOPEHWA BEWECTB C  Pas3/IMYHOM  PacTBOPUMOCTLIO,
MPUroTOB/IEHNE PaCTBOPOB C OMpefenéHHON MaccoBOW A0/ell pacTBOPEHHOIO
BellecTBa, B3aMMOAENCTBME BOAbl C MeTanamMu (HaTpPUEM WU KanbLueMm)
(BO3MOXXHO MCMONb30BaHWE BuAeoMaTepuasnioB), WccnefoBaHWe 00pa3LOB
HeopraHMYecKMX BELECTB Pas/IMUYHbIX K/accoB, HabnofeHWe W3MEHEHUS
OKpacKym WHAMKATOPOB B pacTBOpax KUCMOT WU LLENoYen, un3ydeHue
B3aumogencTemsa okcuga meau (1) ¢ pacTBOPOM CEPHOM KUCMAOTbI, KUCMOT C
MeTannamn, peakumii HeMTpanm3aymmn, NoyyYeHne HepacTBOPUMbIX OCHOBAHWA,
BbITECHEHME OAHOrO0 MeTasila Apyrum U3 pacTtBopa COMW,  PeLLeHune
3KCMEPUMEHTa/IbHbIX 3afa4y Mo TemMe «BaXHellne Knaccbl HeopraHW4Yeckmx
COEANHEHUI».

Mepuoanyecknin 3akoH un Tllepuognyeckass cuUCTeMa XUMUYECKUX
anemeHToB [. . MeHpeneesa. CTpoeHMe aTOMOB. XMMMUYecKasa CBA3b.
OKMUCNNTENbHO-BOCCTAHOBUTENbHbIE peakunmn

[MepBble NOMbITKM KMacCU(pMKaumMM XUMUYECKUX 31eMeHTOB. MoHATME O
rpynnax CXOAHbIX 31eMeHTOB (LUEeNoYHble N LWeno4YHo3eMe/lbHble MeTasbl,
ranoreHbl, WMHepPTHble rasbl). ONIEMEHTbl, KOTOpble 006pa3ytoT ampoTepHble
OKCWUAbl U TUAPOKCUADI.

Mepnoanyecknii 3aKoH. Meproanyeckas CUCTEMa XMMMUYECKMUX 3NIEMEHTOB
0. WN. MeHgeneeBa. KopoTkonepuogHas W AJIMHHOMNepUoAHas  (HopMbl
[Mepnoanyecko CUCTEMbI XMMUYECKUX 3nemeHToB [l W. MeHpaeneesa.
Mepuogbl 1 rpynnbl. PU3NMYECKUA CMbIC/T MOPSAKOBOr0O HOMepa, HOMEPOB
nepuoga v rpynnbl 37eMeHTa.

CtpoeHne atomoB. CocTaB aTOMHbIX fAfep. W3oTonbl. 3NEKTPOHBLI.
CTpoeHVe 3NeKTPOHHbLIX 060/104eK aTOMOB NepBbIX 20 XMMUYECKUX 3/IEMEHTOB
Mepuoanyeckon cuctemsl . V. MeHpeneeBa. XapakTepucTmKa XUMUYECKOTO
3M1eMeHTa Mo ero nonoXeHuto B Mepuoanyeckon cucteme . V. MeHaeneesa.

3aKOHOMEpPHOCTN W3MEHEHUS pajuyca aTtOMOB XMMWUYECKUX 3/1EMEHTOB,
MeTaNIMYEeCKNX 1N HEMETa/IIMYECKUX CBOMCTB MO rpynnam v nepuoiam.

3HauyeHne [lepuoanMyeckoro 3akoHa W [lepnognyeckoil  CUCTEMBbI
XUMWYECKNX 3/1IEMEHTOB AN1A pPa3BUTUA HayKU N nNpakTukni. A. . MeHaenees -
YUEHbIA 1 rpaXaaHuH.

XumMnyeckad cBAsb. KoBasieHTHas (NonspHas W HenonspHas) CBS3b.
ONEeKTPOOTPULATENIBHOCTL XMMUYECKNX 3/1IEMEHTOB. VIOHHaA CBA3b.

CteneHb  oKucneHua.  OKUC/IUTENbHO-BOCCTAaHOBUTE/IbHbLIE  pPeakuUW.
[MpoLecchbl OKNCNEeHUA 1N BOCCTaHOBEHNA. OKMUCIUTENN N BOCCTAHOBUTENN.



XUMUNYECKNIA 3KCMEPUMEHT :

n3yyeHne o6pasLlOB BELLECTB METa/IOB W HEMETaN/I0B, B3aUMOENCTBME
rMapoKcuaa UUHKa ¢ pacTBopaMu KWUCNOT W LWenodeid, npoBefeHMe OMbITOB,
UNNIOCTPUPYIOLWMX  NPUMEPbl  OKMUCINTE/IbHO-BOCCTAHOBUTE/IbHBLIX — peakLuii
(ropeHue, peakunmn pasnoXkKeHus, CoeanHeHNs).

Me>KnpeLMeTHbIe CBA3U

Peanuzauusi MeXxnpeaMeTHbIX CBA3e MPU U3YYEHMM XUMUKU B 8 Knacce
OCYLLECTB/IAETCA 4epe3 MCMOoMNb30BaHNEe KakK O0OLWMX €eCTECTBEHHO -Hay4HbIX
MNOHATUIA, TaK W NOHATUNA, SBASIOWMUXCS CUCTEMHbIMU ANS  OTAENbHbIX
npegMeToB eCTeCTBEHHO-Hay4YHOro UuKna.

O6uine ecTeCTBEHHO-HayuYHble TMOHATUA: HayudHbIA (akT, runoTesa,
Teopus,  3aKOH, aHanM3, CWUHTEe3,  Kraccuukaums,  MepuoanYHOCTb,
HabloAeHne, 3KCMEPUMEHT, MOAE/IMPOBaHWE, N3MepPEHWE, MOLENb, SAB/IEHME.

dun3nka: matepusi, aTOM, 3MEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIMA,
M30TOMbI, PaANOaKTUBHOCTb, MOJIEKYNA, 3SNEKTPUYECKUIA 3apsfd, BeLlecTBo,
Teno, 06bLEM, arperatHoe COCTOSIHME BeLlecTBa, ras, (oM3n4eckue BeNNYUHBI,
eAVHULbI N3MepeHns, KOCMOoC, nnaHeTol, 38é34bl, ConHLue.

Buonorusa: goTocnHTes, AbiXxaHue, buochepa.

eorpagmsa: armocepa, rugpocgepa, MuHepanbl, FOPHbIE MOPOAbI,
nosiesHble UCKOMaeMble, TOMN/IMBO, BOAHbIE PECYpChbl.

9 KNACC

BellecTBo N XMMMNYecKaa peakums

Mepnoanyecknii 3aKoH. Meproanyeckas CUCTEMa XMMMUYECKMX 3NIEMEHTOB
. V. MeHgeneea. CTpoeHe aTOMOB. 3aKOHOMEPHOCTM B U3MEHEHUWN CBOMCTB
XUMWYECKNX 3/1EMEHTOB TMepPBbIX TPEX MNEpPUOA0B, Kanud, KanbUMa U UX
COe[JMHEHNI B COOTBETCTBMM C MOJIOXKEHWEM 3/1EMEHTOB B [lepmoaunyeckoi
cucTemMe 1 CTPOEHWEM WX aTOMOB.

CTpoeHune BelecTBa: BUAbI XMMWUYECKON CBA3N. TuMbl KPUCTANTMUYECKUX
PELIETOK, 3aBMCMMOCTb CBOMCTB BELLECTBA OT TWMa KPUCTaN/IMUYECKOWN PeLLETKN
N BUAA XUMUYECKOI CBA3N.

Knaccutmkayms n HOMEHKNnatypa  HeopraHuWyeckux  BELLECTB.
XUMUYECKMEe CBOWCTBA BeLLECTB, OTHOCALWMXCA K Pas/IMYyHbIM  Kraccam
HeopraHM4YecKnx CoeIMHEHNIM, FeHeTUYecKas CBSi3b HeOPraHMYeCKmX BELLIECTB.

Knaccngukayma XMMUYECKUX peakuuid Mo pasinyHbiM Mpu3Hakam (no
4yuC/y M COCTaBy Y4aCTBYHOLMX B peakuumn BewecTB, MO TEMIOBOMY 3(eKTy,
MO  W3MEHEHUID  CTEMNEeHEel  OKUCNEHUSI  XMMUYECKUX  3/IEMEHTOB, O
obpaTUMOCTK, MO Y4yaCTMK KaTanmsatopa). 3JK30- W 3HAOTEPMUYECKME
peakuun, TEPMOXMMUNYECKNE YPaBHEHUS.



[MOHSATME O CKOPOCTU XMMMUYECKON peakumn. MoHATME 06 obpaTUMbIX U
HeoOpPaTUMbIX  XUMWYECKUX  peakuusix. [TOHATME O  TFOMOFEHHbIX U
FeTeporeHHbIX peakumsax. TMoHATME O KaTanm3e. [OHATME O XUMWUYECKOM
paBHOBeCMW. PaKTOpbl, BAUAKOLLME HA CKOPOCTb XUMWYECKON peakumm Wu
MONOXEHME XMMUYECKOr0 paBHOBECUS,

OKUC/INTENbHO-BOCCTAHOBUTE/IbHbIE  peakuuKn,  3MEeKTPOHHbIA  H6anaHc
OKUCNNTENIbHO-BOCCTAHOBUTENLHON  peakumn.  CocTaB/ieHWe  ypaBHEHWUN
OKUCNNTENbHO-BOCCTAHOBUTENbHbIX pPeakuuii €  UCMOMb30BaHWEM MeToAa
3NEKTPOHHOro 6anaHca.

Teopust  3NeKTPONUTUYECKOW  Amccounaunu. ANeKTPONUTHI "
He3NeKTPoNuTbl. KaTWOHbI, aHMOHbl. MexaHu3m Auccoumaunn BeLLECTB C
Pa3IMYHbLIMN BUAAMM XMMUYECKON cBA3W. CTeneHb auccoumaumn. CunibHble 1
cnabble 3NeKTPONNTDI.

Peakumy WMOHHOro O06MeHa. YCNoBMSA MPOTEKaHWUA peakunii MOHHOro
06MeHa, MOMHble W COKpaWEHHbIE WOHHbIE YpaBHeHUs peakuuid. CBOWMCTBa
KMCNOT, OCHOBaHWI N COMell B CBeTe NpefCcTaBieHUid 06 3M1EKTPOIUTUYECKOWA
anccoumaunn. KayecTBeHHble peakuumn Ha MoHbl. ToHATWE 0 TMApPOnn3e Conel.

XUMUNYECKNIA 3KCMEPUMEHT :

O3HaKOM/IeHVEe C MOAENSIMN KPUCTAI/IMYECKNX PELLETOK HEOpraHM4ecKmnx
BELLECTB - METa//IOB M HeMeTanoB (rpaduta U anmasa), CO0XHbIX BELLECTB
(xnopunga HaTpus), WccnefoBaHWE 3aBUCMMOCTM  CKOPOCTM  XUMWUYECKOW
peakumMm  OT  BO3LENCTBMS  pas3/iMyHbIX  (PaKTOpoB,  MCC/lefoBaHuWe
3/IEKTPONPOBOAHOCTN PAcTBOPOB BeLLECTB, Mpouecca Auccoumanmm KUCnorT,
Lenoyer 1 coneri (BO3MOXXHO MCMOMb30BaHKe BUAEO MaTepuasnoB), NpoBeAeHME
OMbITOB, UNMOCTPUPYIOLLMX MPU3HAKN MPOTEKAHUS peakuuii MOHHOro obmMeHa
(obpasoBaHMe o0cafka, BblAeneHWe rasa, 00pa3oBaHMe BOfAbl), OMbITOB,
WNNKOCTPUPYHOLWMX NPUMEPbl  OKUCANTEIbHO-BOCCTAHOBUTENIbHbLIX — PeaKLnii
(ropeHue, peakuunu pasfnoXeHNs, COefIMHeHNs), pacrosHaBaHue
HeopraHM4YeCcKMX BELLECTB C MOMOLLbH) KauyeCTBEHHbIX peakuuii Ha WOHbI,
PeLUeHNE 3KCMEPUMEHTaNbHbIX 3aay.

HemeTannbl 1 nx coegnHeHUs

Obwas xapakTepucTmka ranoreHoB. OCOOGEHHOCTUM CTPOEHUS aTOMOB,
XapaKTepHble CTENeHN okmcneHns. CTpoeHne n (PrUsnMYecKne CBOMCTBA NPOCTbIX
BELECTB - Tra/oreHoB. XUMW4YeCcKMe CBOWCTBa Ha npuMmepe  Xaopa
(B3aMMOAENCTBME C MeTannamu, HemeTannamu, Lienodvamu). XnopoBOAOPOA.
ConsiHas KucnoTta, XMMUYeCcKne CBOMCTBa, MOJyYeHne, nNpuMeHeHne. [eicTene
X/iopa M X10pOBOAOPOAa Ha OpraHM3M 4esioBeka. BakHeiWllune Xnopuabl U KX
HaxoXaeHne B Npupoje.



Obwaa xapaktepuctuka 3nemeHToB YT A-rpynnbl.  OcobeHHOCTH
CTPOEHNS aTOMOB, XapaKTepHble CTerneHu oKucneHUs. CTpoeHne u gusnyeckue
CBOWCTBA MPOCTbIX BEWECTB - Kucnopoga W cepbl.  ANINOTPONHbIE
MoAMPUKaLn Kucnopoga n cepbl. XMMmnyeckme cBoincTea cepbl. CepoBogopogs,
CTpOeHMe, (M3MYeCKMe W XUMUYeckume cBoWcTBa. OKcuabl Cepbl  Kak
NpeacTaBuUTeNIM  KUCMOTHbIX OKCMAoB. CepHas  KuUcnoTa, (uU3nyeckme U
XMMUYeckne csoicTBa (0OWMe KaK MpeAcTaBUTENs  Knacca KWUCNOT U
cneyumguryeckne). XMMUYECKMe peakumu, fexatime B 0CHOBE MPOMbILLIEHHOMO
cnocoba Mosly4yeHnss CepHOM KUCNoTbl. MpuMeHeHue cepHon Kucnotbl. Conu
CepHOM KUCNOTbI, KaYeCTBEHHAs peakums Ha cynbgaT-uoH. HaxoxaeHve cepbl
N eé coefnHeHWIA B nNpupode. XUMNYECKOe 3arpsasHeHne OKpYyXKatoLlen cpefbl
COeflMHEHMAMU cepbl (KACNOTHbIE LOXAW, 3arps3HeHne BO3dyxa U BOLOEMOB),
CNocobbl ero npefoTBpaLLeHNs.

O6Laa xapakTepucTuka 3neMeHToB YA-rpynnbl. OCO6eHHOCTU CTPOEHNA
aTOMOB, XapaKTepHble CTerneHW OKWCNeHus. A30T, pacrnpocTpaHeHue B
npupoge, hm3nyeckne N XMmMmn4yeckne cBoicTea. KpyroBopor asoTta B Npupose.
AMMMaK, ero pusnyeckre n XMMUYeCKNe CBOMCTBA, MOSTyYeHME U NPUMEHEHNE.
Conn  aMMOHMS, KX (U3NYECKNe W XMMUYECKMe CBOWCTBA, MPUMEHEHME.
KauecTBeHHas peakuus Ha MOHbl aMMOHWA. A30THas KUCoTa, eé MmosyyeHue,
(m3myeckne n XMMuyeckue cBoicTBa (06LMe KaK MpeAcTaBUTENs Kacca
KUCMOT M cneuudguyeckne). Vicnonb3oBaHWe HUTPATOB M COMIEM aMMOHUSA B
KayecTBe MWHepasibHbIX YA06PeHNn. XUMUYECKOe 3arps3HeHre OKpYyXXatoLlen
cpefpbl coeanHeHUAMN asoTa (KUCMOTHbIE JOXKAN, 3arpA3HeHne BO34yXa, NMOYBbI
N BofoEMOB). docdop, anoTpornHble moandukaunn gocdopa, usnyeckmne u
XMmMuyeckme csomrctea. Okecug ocdopa (Y) u  dochopHas KucioTa,
(hM3myeckme N XMMMYECKNe CBOMCTBA, NonyyeHue. Vicnonb3oBaHue (hocdaTos B
KayecTBe MUHepasibHbIX YA400peHWIA.

Obwaa xapaktepuctuka 3nemeHToB !YA-rpynnbl.  OcobeHHOCTH
CTPOEHNS aTOMOB, XapaKTepHble CTerneHW OKUCMEHUS. YTNepos, annoTponHble
MoanduKaummM, pacnpocTpaHeHWe B Npupoge, (MU3MYECKME W XUMUYECKME
cBomncTea. Apcopbumsa. KpyrosopoT yrnepofa B npupoge. OKcuibl yrnepoza,
UX (PU3NYEeCKMe N XUMWUYECKMe CBOWCTBA, [ENCTBME HAa >KMBble OpPraHu3Mmbl,
nosyyeHne 1 NPUMEHeHUe. JKOMOrnyeckne npobsemMbl, CBA3aHHbIE C OKCULOM
yrnepoga (IV), runotesa rnobanbHOro MNOTEMNEHUS KNuMMmaTa, NapHUKOBbIA
APPeKT. YronbHas Kucnota U eé comu, UX (U3NYECKMe U XUMUYECKME
CBOWCTBa, MO/My4yeHMe U npuMeHeHve. KayecTBeHHas peakuusi Ha KapboHaT-
MOHbI. Vicnonb3oBaHWe KapboHaToB B ObITY, MeAWLMHE, NMPOMbILWIEHHOCTN K
Ce/IbCKOM XO35INCTBE.



[MepBOHAYasibHble MOHATMA 00 OpPraHMYecKMx BELLECTBAX KakK O
COefiMHeHnAX yrnepoga (MeTaH, 3TaH, 3TWIEH, aueTWeH, 3TaHoM, FULEPUH,
YKCYCHas  Kucnota). [pupofHble  WCTOYHMKM  YrneBofopofoB  (Yross,
NPUPOAHbIV ras, He()Tb), NPOAYKTbI UX NepepaboTKn (6eH3MH), X PONb B BbITY
M NPOMbILWIEHHOCTU. TTOHATME O GMONIOTMYECKN BaXKHbIX BeLLeCTBaxX: Xupax,
benkax, yrneeofax - U UX ponn B XXWU3HW 4enosBeka. MaTepuanbHOe eanHCTBO
OpraHnMyecKnx N HeopraHMYeCcKnX CoeUHeHW.

KpeMHWIA, ero (usnmyeckme u XUMUYECKMEe CBOWCTBA, MNONYYEHME W
npumeHeHune. CoefuHEHUSA KpeMHusA B npupoge. O6wwme npefctaBneHus 06
okcnge kpemHua (1V) n KpeMHueBor Kncnote. Cumkatbl, MX UCNOb30BaHUE B
ObITY, B NPOMbILLNIEHHOCTW. BaxKHelLlLme CTpouTeNlbHble MaTepualbl: KepaMmuka,
CTeK/0, LeMeHT, BeTOH, kene306eToH. MNpobembl 6e30MacHOro UCMosib30BaHNA
CTPOUTENbHbBIX MaTepPUanoB B MOBCEAHEBHOW YKU3HW.

XUMUNYECKNIA IKCMEPUMEHT :

n3yyeHve 06pasLOB HeOpraHMYeCKUX BeLecTB, CBOWCTB  COJSHOM
KNCNOTbI, NPOBefeHMe KauyeCTBEHHbIX peakLnin Ha X10pua-noHbl 1 HabtoaeHne
MPU3HAKOB WX MPOTEKaHWs, OMbITbl, OTPaXatoLwne HUNYeckne n XMMmUyeckKue
CBOWCTBA Tra/NOreHOB W WX COefAMHEHUA  (BO3MOXHO  WUCMO/b30BaHue
BUAeOMaTepunanos), O3HAKOMJIEHME C obpasuamn Xiopuaos (rasoreHuios),
O3HaKkom/ieHMe ¢ ob6pasyamu cepbl K eé coeguHeHUAMU  (BO3MOXHO
MCMONb30BaHWE BuUAeOMaTepuanoB), HabMAeHMe npouecca 06yravMBaHuA
caxapa nof [fencTBMeM KOHUEHTPUPOBAHHOW CEpPHOM KUCNOTbl, WU3YyYeHue
XUMUYECKMX  CBOMCTB  pa3baBNEHHON  CEpHON  KWUCMOTbl, MpoOBefAeHue
Ka4yeCTBEHHOW peakuum Ha cynbdaT-uoH W HabnwheHne npu3Haka eé
NPOTEKaHWs, 03HaKOM/IEHME C (DM3MYECKMMKU CBOMCTBaAMM a30Ta, pocdopa u nx
COeflMHEHNN  (BO3MOXHO WCMO/Mb30BaHWe BUAeoMaTepuanos), obpasyamm
a30THbIX U (POChOPHBLIX YA06PEHUIA, NonyyeHne, cobmpaHme, pacno3HaBaHme K
M3yyeHVe CBOMCTB ammmaka, MNpPOBefeHMEe KauyeCTBEHHbIX peakuuil Ha WOH
aMmMOHMS U octhaT-MOH U K3ydYeHMe TNPU3HAKOB WX  MPOTEKaHUS,
B3aMIMOAENCTBUE KOHLIEHTPMPOBAHHOW a30THOWM KWUCNOTbl C Mefbto (BO3MOXHO
MCMONb30BaHNE BUAEOMATEPUANIOB), W3YYEHUE MOJENe KPUCTa/INYECKMX
pelweéToK anvasa, rpaguta, QynnepeHa, 03HaKOM/IeHMe C MPOLECCOM
aficopbunmn pacTBOPEHHbLIX BELLECTB aKTMBUPOBaHHbLIM YINEM W YCTPOACTBOM
npoTuMBorasa, noslyyeHue, cobupaHue, pacnosHaBaHWe W WU3Y4eHMEe CBOWCTB
YrNeKNCnoro rasa, nNpoBeAeHMEe KayeCTBEHHbIX peakuuini Ha KapboHaT K
CUIUKAT-NOHbl WM W3YYEHMEe TMPU3HAKOB WX MPOTEKAHWUS,, O3HaKOM/EHUe ¢
MPOAYKUMeA CUNMKATHON NPOMbILLNIEHHOCTU, peLleHue 3KCNepuMEHTa/IbHbIX
3afa4 no Teme «BaxHelLe HeMeTaN bl N UX COEAUHEHUS».



MeTannbl U X CoeguHEHUA

Ob6Lan XxapakTepucTuKa XUMUYECKUX 3/IEMEHTOB - MeETa//IoB Ha
OCHOBaHMM X MON0XeEHUS B MepnoanyecKoin cucteMe XMMUYECKNX 3/1EMEHTOB
[. V. MeHpeneeBa 1 cTpoeHus atomoB. CTpoeHue MeTanioB. MeTaninyeckas
CBSI3b W MeTan/myeckas Kpuctainnyeckas pellérka. DNeKTPpoOXMMUYECKUIA psj
HanpsHKeHUn MeTannoB. PuU3NYECKMe W XMMMUYECKMEe CBOWCTBA MeTa/soB.
O6uwme cnocobbl nony4vyeHns wmeTainos. [MOHATME O KOPpPO3UKM METaN/IOB,
OCHOBHble CMOCO6LI 3aWMTbl MX OT Kopposuwu. Cnnasbl (CTalb, YYIyH,
AHOPaNtOMUHNIA, BPOH3a) U MX MPUMEHEHME B ObITY U NPOMbILLNIEHHOCTH,

LLlenoyHble  MeTannbl:  MonoXeHne B  [lepuoAMyeckolr  cucteme
XUMUYecKnx anemeHtos . . MeHzeneesa, CTPOEHME NX aTOMOB, HAXOXAeHNe
B npupode. Puanyecknme M XMUMUYECKMe CBOWCTBA (Ha MpUMepe HaTpus u
Kanusa). OKcuabl M TUAPOKCMAbI HaTpua U Kanud. [puMeHeHue LWenoYHbIX
MeTasIfIoB N X COeMHEHNIA.

LLlenoyHo3emeNlbHble  MeTa/lbl MarHui W KalbUMA:  MOM0XEHNe B
Mepnoanyecko cucTemMe XuUMUYECKUX anemeHtoB [. . MeHpaeneesa,
CTPOEHMEe KX aTOMOB, HaxoX[eHue B npupoge. PUMYECKME N XUMUYecKune
CBOWCTBA MarHus W KanbUusa. BaxHenwune coeanHeHUs Kanbums (OKCuA,
rmapokcua, conm). XXECTKOCTb BOAbI 1 CNOCOObI €€ YCTPaHeHUS.

ANIOMUHUIA:  nonoxeHne B [1epuOANYECKOW CUCTEME  XUMWUYECKUX
anemeHtoB . W. MeHpeneeBa, CTpOeHME aTOMa, HaxOXAeHWe B MpuUpofe.
du3nyeckne M XMMUYECKME CBOMCTBA altOMUHMSA. AMMDOTEPHbIE CBOWCTBA
oKcuaa 1 rmapokcuia antoMuUHUA.

XKeneso: nonoxxeHue B MNepnoanyeckoin cucteme XMMUYECKUX 3/IEMEHTOB
[. V. MeHfeneeBa, CTpoeHMe aToMa, HaxoXAeHue B npupoge. ®Pusmyeckme n
XUMUYECKNe CBOWCTBa Xenesa. Okcuabl, ruapokcuabl n conun >xenesa (1) u
xenesa (I11), nx coctas, CBOMCTBA ¥ MOJTyHYEHNE.

XUMUYECKNIA 3KCMEPUMEHT :

O3HaKoM/ieHMe ¢ obpasyamy MeTaNfIoB U CMiaBoB, WX (U3NYECKUMM
CBOWCTBaMW, W3y4yeHMe pe3y/ibTaTOB  KOppo3um  MeTasnoB  (BO3MOXKHO
MCMOMb30BaHNE BUAeOMaTepuanoB), OCOGEHHOCTEN B3aMMOAENCTBMSA OKcuaa
KanbumMs M HaTpus C BOAOM (BO3MOXHO WCMO/Mb30BaHWE BuaeomaTepuanos),
nccnefoBaHMe CBOWCTB XXECTKOW BOAbI, MPoOLecca ropeHns Xenesa B KACI0POAe
(BO3MOXXHO  MCMOMb30BaHME  BUAeoMaTepuasioB), MPU3HAKOB MPOTEKAHWS
KauyeCTBEHHbIX peakLUMil Ha MOHbI: MarHus, KanbUus, altoMUHASA, LUHKA, Xefesa
(1) wn >xenesa (1), megn (1), HabnwogeHne u onucaHwe MNPOLECCOB
OKpalmBaHMUA MNaMeHW MWOHaMM HaTpus, Kanmsa U Kanbumsa (BO3MOXHO
MCMONb30BaHME BUAEOMAaTEPUanoB), uUccnefoBaHMe aM(OTepHbIX CBOWCTB



rMAPOKCMAA allOMUHUA U TUAPOKCUAA LUMHKA, pelleHne 3KCnepumeHTaNbHbIX
3afa4y no Teme «BaxHelLIe MeTan bl U UX COeLUHEHNS».

XuUmMuna n okpyxatolas cpefa

BeulecTBa 1 Matepuasnbl B NMOBCEAHEBHOW >XM3HW YenoBeka. besonacHoe
MCNOJIb30BaHUE BELLECTB U XUMUYECKMX peakumii B 6bITy. [epBas noMoLb npu
XUMUYECKUX 0XKOrax 1 OTpaB/eHNsX.

XuMmn4yeckoe 3arpsisHeHMe OKpyXKaroLen cpefbl (NpegenbHas gonycrumas
KOHUeHTpauua Bewects, fJanee - [14K). Ponb Xumum B peLLeHuwn
3KOM0rnMYecKkmx npobnem.

XUMUNYECKNIA 3KCMEPUMEHT :

n3yyeHne o6pasLLoB MaTepuasnios (CTEKO, CN/aBbl META/IOB, NOSIMMEPHbIe
marepuabl).

Me>KnpeaMeTHble CBA3M

Peanusaumsa MeXnpeameTHbIX CBA3E Npu M3ydeHUUM Xumuu B 9 Knacce
OCYLLIeCTB/IAETCA Yepe3 MCMO/b30BaHME KaK O0OLWMX eCTeCTBeHHO -HaYy4YHbIX
MOHATWUI, TaK W TMOHATUWA, SABNSIOWMXCA CUCTEMHbIMU AN OTAE/bHbIX
NpesMEeTOB eCTeCTBEHHO-HAaYUYHOro LMKNa.

OO6LUre ecTeCTBEHHO-HaYYHble MOHATUA: Hay4YHbI (DaKT, rMNoTesa, 3aKoH,
TEopus, aHaiu3, CUHTe3, Knaccupukauusa, nepuoanyvHOCTb, HabnoaeHNe,
3KCMEPUMEHT, MOJEeNNpPOBaHuNe, W3MepeHue, MOfeNb, SB/eHWE, MapHUKOBbIN
3((peKT, TEXHONIOrUA, MaTepuassi.

®usmka: maTtepus, aTtoM, 3NEeKTPOH, MNPOTOH, HENTPOH, WOH, HYKIUA,
M30TOMbI, PafMOaKTUBHOCTb, MOJEKYNa, 3NeKTPUYECKUIA 3apsaf, NPOBOAHUKW,
MONYNPOBOAHUKN, [AM3NEKTPUKKN, (OTO3NIEMEHT, BELEeCTBO, Ten0, O0O0BbéM,
arperaTHoe  COCTOfiHME  BelWlecTBa, ras, pacTBop, PacTBOPUMOCTD,
KpucTannyeckad pewéTka, Crnaebl, (U3NYECKNe BEIMUYUHDLI, EeAUHULbI
N3MepeHns, KOCMUYeCKoe NPOCTPaHCTBO, NaHeThl, 3B834bl, ConHLe.

Buonorua: oTocuHTEs, AblXaHue, Guociepa, IKOCUCTeMa, MUHepPaIbHbIe
yL0OpEeHNs, MUKPO3/IEMEHTbI, MaKPO3/IEMEHTbI, NUTaTe/IbHble BELLeCTBa.

[eorpadua: armocdepa, rugpocepa, MUHepasbl, TOpPHbIE MOPOAbI,
No/ie3Hble NCKonaemble, TOMNBO, BOAHbLIE PECYPCHI.



NMIAHUWPYEMbBIE PE3YJIbTATbl OCBOEHWNA TIPOTPAMMGBI T10
XMMNN HA YPOBHE OCHOBHOI'O OBLWEIO OBPASOBAHINA

NMNYHOCTHbIE PE3Y/IbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWS MpOrpammMbl OCHOBHOIO 06LLEro
06pa3oBaHUsi JOCTUraloTCA B XO0[e O06Y4YeHMS XMMUK B eAUHCTBE Y4YEOHOWN K
BOCMUTATENbHON  AeATENIbHOCTM B COOTBETCTBUM  C  TPaAULMOHHBLIMU
POCCUNCKMW COLMOKYNbTYPHBbIMU U AYXOBHO-HPABCTBEHHbLIMW LIEHHOCTSAMM,
MPUHATLIMX B 06LLECTBE MpaBuiaMyM U HOPMaMy NMOBEAEHUS U CrOCOOGCTBYIOT
npoueccam caMono3HaHus, camopasBMTUA 1 coumanm3almm 00yYaroLLmMXcs.

JInyHoCTHble  pe3ynbTaTbl  OTpaXatdT  TFOTOBHOCTb  0O6y4arOLLMXCA
PYKOBOACTBOBATbCA CUCTEMOM MO3WUTMBHbLIX LEHHOCTHbIX OpPUEHTaUnin |
pacLinmpeHne onbliTa AesaTe/IbHOCTN Ha e€ OCHOBE, B TOM YMC/e B YaCTU:

1) NaTPMOTNUYECKOTO BOCNUTAHUSA:

LLEHHOCTHOrO  OTHOLUEHWs K  OTEYECTBEHHOMY  Ky/lbTYpHOMY,
MCTOPUYECKOMY M HayYHOMY Hacnefmto, NOHMMaHWUS 3HAYEeHUS XMMMUYECKOW
HayKW B XXU3HW COBPEMEHHOr0 06LLEeCTBa, CMNOCOBGHOCTN BNafeTb AOCTOBEPHON
MH(opMaLmeir 0 nepefoBbIX [AOCTUXKEHUSX W OTKPbITUSIX MUPOBOMA U
OTEYECTBEHHOW XWMWUW, 3aUHTEPECOBAHHOCTM B Hay4HbIX 3HaHUSX 00
YCTPONCTBE MUpa U 06LLECTBa;

2) rpaXKjaHCKOro BOCNMTaHNSA:

NpeAcTaBNeHNss O couManbHbIX HOPMax W MpaBuiax MeX/IMUYHOCTHbIX
OTHOLIEHUA B KONMNEKTMBE, KOMMYHWKaTMBHOW  KOMMETEHTHOCTU B
006LLECTBEHHO MNO/ME3HON, yyYeBGHOMCCNEeA0BaTENbCKON, TBOPYECKON W APYruX
BMAax AesaTeNlbHOCTW, FOTOBHOCTU K pa3HOO6pa3HO COBMECTHOW AeATeNbHOCTH
MPWU BbIMOMHEHUN YUYEOHbIX, MO3HaBaTe/IbHbIX 334a4, BbIMOJTHEHUN XUMUYECKMX
3KCMEPUMEHTOB, co3faHUM  Yy4YebHbIX  MPOEKTOB, CTPEMNIEHUS K
B3aMMOMOHMMaHMIO 1 B3aMMOMOMOLWM B  Mpouecce 3TOM  y4yebHOW
[eATeNIbHOCTN, TOTOBHOCTM OLEHMBATb CBOE MOBEAEHWEe U MOCTYMNKWM CBOUX
TOBapULLEN C NO3MLMN HPABCTBEHHbIX M MPaBOBbIX HOPM C YY4ETOM OCO3HaHWUS
nocneacTBUiA NOCTYMKOB;

3) LEHHOCTUN HAy4YHOr0 NO3HAHUA:

MVPOBO33pEHYECKMe MPeACcTaBNeHNs O BELLECTBE U XMMUYECKONW peakuun,
COOTBETCTBYHOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKW U COCTaBNsOLLME
OCHOBY [/11 MOHMMaHMWA CYLLHOCTW Hay4YHOW KapTWHbI MUpa, NpeacTaBieHns 06
OCHOBHbIX 3aKOHOMEPHOCTSIX Pa3BMTUS NMPMPOAbI, B3aMMOCBS3AX YE€N0BEKa C
NPUPOAHOW CPeaoi, O PO XMMMUMK B MO3HAHUW 3TUX 3aKOHOMEPHOCTEW;



Nno3HaBaTe/lbHble MOTVBbI, HamnpaB/eHHbIe Ha MOMYYEHUE HOBbIX 3HaHWIA
No XuWMWUW, HeobxoAuMmble [N 0ObACHEHUS HabNAaeMblX MPOLECCOB WU
SB/IEHNI, NO3HaBaTe/IbHOW, WH(OPMAaLMOHHON N YMTaTe/IbCKOW KyNbTypbl, B
TOM 4MCNe HaBbIKOB CaMOCTOATENbHON paboTbl C Y4ebHbIMW TEKCTaMMu,
CNpPaBOYMHOW  NNTepPaTypoil,  AOCTYMHbIMWM  TEXHUYECKMMU  CpeacTBamu
NH(OPMALMOHHbIX TEXHONOTUIA;

MHTEPEC K OOYYEHWIO W MO3HaHMIO, N0603HaTENbHOCTb, FOTOBHOCTbL U
CNOCOGHOCTL K caMo06pa3oBaHWiO, MPOEKTHOM U WUCCNefoBaTeIbCKOM
[eATeNbHOCTN, K 0CO3HAaHHOMY Bbl6OPY Hamnpas/eHHOCTU U YPOBHA 00y4YeHUs B
AanbHenLWeM;

4) hopMUpPOBaHMSA KYNbTYpPbl 340P0BbSA:

0CO3HaHMe LEHHOCTN >W3HW, OTBETCTBEHHOrO OTHOLUEHMSA K CBOEMY
3[,0POBbtO, YCTAHOBKM Ha 3[0POBbIA 06pa3 XXWU3HW, OCO3HaHWE NOCNeACTBUNA U
HENpUsATUE BPeAHbIX MNpUBbIYEK (YNOTPe6/eHNa ankorons, HapKOTUKOB,
KypeHus), HeobXoauMOCTM  cobnogeHus  npaBun  6e3onacHOCTU  npu
06paLleHnN C XUMUYECKUMU BELLLECTBAMM B ObITY U peasibHOMN XKU3HU;

5) TpyA0BOro BOCNMUTAHMA:

MHTEPEC K MPaKTUYECKOMY M3YYeHWIO npodeccuii U Tpyda pas/MyHOro
pofa, YBaXXeHue K Tpyay u pesynbtataM TPYAOBOW AeATENIbHOCTW, B TOM YMUCe
Ha OCHOBE MPUMEHEHMUS NPEAMETHbIX 3HAHWA MO XMMMUMK, OCO3HaHHbLIA BbIGOP
MHAMBUAYANIbHOW  TPAeKTOpUM  MPOAO/DKEHMA  06pa3oBaHMA C  YYETOM
JIMYHOCTHbIX NHTEPECOB M CNOCOBHOCTM K XMMUU, 0OLLLECTBEHHBIX MHTEPECOB U
noTpebHOCTEN, YyCNEWwHOoW npodeccuoHanbHON [AeATeNbHOCTU U Pa3BUTUSA
HeobX0ANMbIX YMEHWIA, TOTOBHOCTb aAanTMpPoBaTbCA B MNPOMeCcCUOHasIbHOM
cpeae;

6) 3K0/I0rM4YecKoro BOCMUTaHUS:

9KOMOrMYecKn LenecoobpasHoe OTHOLUEHME K NPUPOAe KakK WCTOYHUKY
XWN3HM Ha 3emsie, OCHOBE eé CyLLeCTBOBaHMWA, MOHNUMaHNe LLeHHOCTN 340P0BOro
M 6e3onacHOro o6pasa >XWM3HW, OTBETCTBEHHOE OTHOLUEHME K COOCTBEHHOMY
(hM3NYECKOMY M MCUXMYECKOMY 3[40P0BbIO, OCO3HaHWE LIEHHOCTU COBNH0AeHNS
npasun 6e30MacHOro nosefeHWs Mpu paboTe C BellecTBaMu, a TakKXe B
CUTYyaUMsIX, YrpoXatoLwmx 340P0BbH0 U XXU3HU NIOAEN;

CNOCOGHOCTM MPUMEHSTL 3HAHWSA, NOMyYaeMble MPU U3yUYeHUU XUMUK, ANS
PEleHns 3aday, CBSA3aHHbIX C OKPYXXatolle nNpupogHON cpedon, Ans
MOBbILWEHNS YPOBHA 3KOMOrMYECKON Ky/NbTypbl, OCO3HaHUS rnobasbHOro
XapakTepa 3KOJIOrMYecknx npobnem u MyTen WX peweHus MocpecTBOM
METOA0B XMMUKN, 3KOMOrMYECKOr0 MbILW/IEHNS, YMEHMSA PYKOBOACTBOBATLCA UM
B NMO3HaBaTe/IbHO, KOMMYHWUKATUBHOW W1 COLManbHOM MPakKTUKE.



METATPEOMETHbBIE PE3Y/IbTATHI

B coctaBe MeTanpegmeTHbIX pPe3ynbTaTOB BbIAENAT 3HAYMMbIE A1
(hOpMUPOBAHNSA MUPOBO33PEHNS O0OLLEHAy4YHble TMOHATUA (3aKOH, Teopws,
NpUHUMN, runotesa, (akT, cucTema, MPOLECC, I3IKCNEPUMEHT W [pYyroe.),
KOTOpble WCMOMb3YKTCA B ECTECTBEHHO-HAYUHbIX YYeOHbIX MpegMeTax MU
MO3BOMAKOT HAa OCHOBe 3HaHWA W3 3TUX NpPeAaMeToB  (HOPMMPOBATH
npeAcTaB/ieHVe O LENOCTHOM HayyHOW KapTUHe Mupa, W YHUBepCaslbHble
yuyebHble faeicTBUA (MO3HaBaTe/lbHble, KOMMYHWKATUBHbIE, PErynsTUBHBLIE),
KOoTopble 06ecrneynBaroT (OPMUPOBAHME TOTOBHOCTM K CaMOCTOATE/IbHOMY
MNaHNPOBaHMIO N OCYLLECTB/IEHNIO YUYeBHOW LesATeNIbHOCTH.

Mo3HaBaTebHble YHUBEPCa/bHbIE YUYebHble feACTBUSA

Ba3oBble nornyeckune LencTBus:

YMEHUS WCMOMb30BaTb MPUEMbBI SIOTMYECKOTO MbILIIEHNSA MPU OCBOEHUU
3HaHWI: PacKpbIBaTb CMbIC/T XUMUYECKNX MOHATUIA (BbILENATb UX XapaKTepHbIe
NMPU3HaKW, ycTaHaB/MBaTb B3aMMOCBA3b C APYTMMU MOHATUAMMW), UCMO/b30BaTb
MOHATUA AN 06BACHEHUA OTAENbHbIX (DAKTOB W SBNEHWI, BbIOMpPaTh OCHOBaHMSA
N KpUTepun AN KnaccuuKaumm XUMUYECKUX BELECTB U XUMUYECKMX
peakuunin, ycTaHaB/MBaTb MPUUUHHO-CNEACTBEHHbIE CBA3M MeXay 06beKTamu
N3YYeHUsi, CTPOUTb JIOTUYECKME pacCyXaeHus (UHOYKTUBHbIE, OefYKTUBHbIE,
Mo aHanoruu), fenatb BbIBOAbI U 3aK/NHOYEHNUS;

yMeH/e MPUMEHATb B MpoLecce Mo3HaHWA MOHATMA (NpefMeTHble W
MeTanpeameTHble), CUMBONNYECKMe (3HAKOBble) MOAENN, WCMOo/b3yeMble B
XUMnn, npeobpasoBbiBaTb LIMPOKO MNPUMEHSiEMble B XUMWUW  MOZENbHbIE
NpeAcTaBNeHNs - XUMUYECKUI 3HAK (CMMBOJT 3/IEMEHTA), XMMU4Yeckas opmyna
N ypaBHEHME XMMMWYECKOW peakummn - Mpu pelleHnmn y4yebHO-No3HaBaTe /IbHbIX
33fa4, C YYETOM 3TUX MOLENbHbIX  MNPEeACTaB/fIEHUIA  BbIABNATL U
XapakTepu3oBaTb  CYLLECTBEHHble  MPU3HAKX  M3y4yaeMblX OOLEKTOB -
XUMUYECKMX  BELECTB UM XMMUYECKMX  peakuuid, BbIABNATL  06OLWue
3aKOHOMEPHOCTW,  MPUYMHHO-CNEACTBEHHbIE CBA3M W NPOTMBOPeYns B
M3yyaeMblX MpoLeccax v ABNeHNAX.

Ba3oBble nccnefoBaTe/ibCKUE LeNCTBUA:

YMEHWe MCnosib30BaThb MOCTaB/IEHHbIE BOMPOCHI B KAYECTBE WMHCTPYMEHTA
Mo3HaHWA, a TakKXe B KayeCTBe OCHOBbI AN (POPMUPOBAHUSA TUMOTe3bl MO
NMPoBepKe NPaBU/IbHOCTY BbICKa3bIBAEMbIX CY>KAEHWA;

npuobpeTeHne omnbiTa MO MAAHUPOBAHMIO, OpPraHM3auun M MPOBELEHUIO
YUYEHUYECKNX 3IKCMEPUMEHTOB, YMeHWe Habnwoaatb 3a XOA4OM MpoLecca,
CamMOoCTOATE/IbHO NPOrHO3MPOBaThL €ro pesynbTar, PopmMynnposaTb 0606LLEHNS



M BbIBOAbI MO pe3ynbTaTaM MPOBEAEHHOrO OMbiTa, UCCNEA0BaHUA, COCTaBMATb
OTYET 0 NpojenaHHoN paboTe.

PaboTa ¢ MH(opMmaLnen:

yMeHVe BblOMpaTb, aHanmM3npoBaTb WU WUHTEPNPETUPOBATL MHMOPMALUIO
pasfInyHbIX BWUAOB W (OPM NPEACTaBNeHUs, MNOAYyYaeMYH) U3 pasHbIX
MCTOYHUKOB (Hay4yHO-MOnMyfnspHas nuTepatypa XMMUYECKOro COAepXXaHus,
CnpaBoYHble  Mocobus, pecypcbl WHTepHeTa), KPUTMYECKM OLEHMBATb
MPOTMBOPEUMNBYIO U HELOCTOBEPHYIO MH(hOPMALUIO;

YMeHMNe NMPUMeHATb pasinyHble METOAbI U 3anpockl Mpu NMouCKe 1 oTbope
MH(OpMALMMN U COOTBETCTBYHOLUMX AaHHbIX, HEOOXOAMMbIX AN BbIMOSHEHUSA
y4ebHbIX 1 NO3HaBaTe/IbHbIX 334a4 OMnpeAesiéHHOro TMna, NpuobpeTeHne onbiTa
B 06/1aCTU UCMOMb30BaHNA MHPOPMALNOHHO-KOMMYHUKATUBHBIX TEXHOJOMA,
OBNafleHne Ky/bTypoil aKTUBHOIO MWCMOMb30BAHUA Pa3/IMUHbIX MOUCKOBbIX
CUCTEM, CaMOCTOATENbHO BbIOMpaTb ONTUMANIbHYHO (OpPMY MpeAcTaB/eHUs
MH(OopMaLMM U UANKOCTPUPOBATL PELUaeMble 3aadM HEC/OXHbLIMU CXemMamu,
avarpaMmmamu, apyrumm oopmamm rpamkm 1 nx KOMouHaunamm;

YMeHVEe WCNoJb30BaTb W aHaiu3npoBaTb B Mpouecce Yy4yebHOW U
nccnefoBaTe/IbCKOM [eaTeNIbHOCTY NH(OopMaLuIo 0 BIUAHUN
MPOMBILIEHHOCTI, CEe/IbCKOr0  XO035MCTBA W TpaHCMnopTa Ha COCTOsHME
OKpY>KatoLLein NpupoaHOI cpeabl.

KOMMYHWKaTUBHbIE YHUBEPCA/bHble YYeOHble AeCTBUS:

YMeHUs 3ajaBaTb BOMpoOCbl (B Xofe Awanora u (Mnm) AUCKyccun) no
CyllecTBy  06CYX[aemon Tembl, (OPMynMpoBaTb CBOW  MPEASIOKEHMS
OTHOCUTE/IbHO BbINOJIHEHUSA MPEeA/IOKEeHHOW 3afaun;

YMeHUA  MpeAcTaBNATb  MOMYYeHHble  pe3ynbTaTbl  MO3HaBaTe/IbHOW
[eATeNlbHOCTM B YCTHbIX W MWCbMEHHbIX TeKCTax; fenatb Mpe3eHTauuto
pe3ynbTaTOB  BbIMOMIHEHNA XUMWYECKOro 3KcrnepumMeHTa (f1labopaTopHOro
onbITa, f1abopaTopHO paboTbl MO UCC/eA0BaHMNIO CBOWCTB BELLECTB, Y4eOHOro
NPoeKTa);

YMeHUs Yy4ebHOro CcoTpyAHMYecTBa CO CBEPCTHUKAMU B COBMECTHOM
Mo3HaBaTe/IbHOM W WCCNeLoBaTeNbCKON  AeATEeNbHOCTM  MPU  peLleHnu
BO3HUKaKOLWMX NPob6/eM Ha OCHOBe y4yéTa 06LLMX MHTEPECOB W COrnacoBaHus
nosmunin - (06Cy>XaeHns,  OB6MeH  MHEHMAMW,  «MO3rOBble  LUTYPMbI»,
KOOpAMHaUMA COBMECTHbIX [AelCTBWIA, OnpegeneHne KpUTepueB MO OLEHKe
KayecTBa BbIMOMIHEHHOW paboTbl U Apyrue).

PerynatuBHble yHUBepcabHble yYebHble AeliCTBUS:

YMeHVe CaMOCTOATe/IbHO OMpefensaTb Lenu AeaTeflbHOCTW, MAaHUpOoBaTh,
OCYLLECTBNATb, KOHTPO/MPOBATb U NMPU HEOOXOAMMOCTU KOPPEKTUPOBATL CBOHO



[eATeNbHOCTb, BblOMpaTb Hanbosee ayPeKTBHbIE CMOCOObLI PeLLeHNs YUeOHbIX
M Nno3HaBaTe/IbHbIX 3a4a4y, CamMOCTOATE/lbHO COCTaBMIATb WM KOPPEKTUPOBATb
NPea/IoKeHHbI aifOpUTM  AeNCTBUIA NPU BbIMONHEHUN 33JaHUIn C Y4Y4ETOM
MOMYyYEHUs1 HOBbIX 3HaHWUI 06 M3y4vaeMblX 00beKTaxX - BELECTBax WM peakuusix,
OLeHMBaTb COOTBETCTBME MONYYEHHOro pe3ysibTaTta 3asiBNeHHOW Lenn, ymeHue
MCMOMb30BaTb W aHaNM3MpoBaTb KOHTEKCTbl, Mpea/iaraemble B YC/I0BUU
3a[aHui.

MPEAOMETHbBIE PE3Y/IbTATDI

B coctaBe npeaMeTHbIX pe3ynbTaTOB MO OCBOEHUIO 06513aTe/IbHOro

CoflepXaHusl, YCTaHOB/IEHHOro AaHHOW (heaepanbHO paboyeid Nporpammon,
BbIJENAKOT. OCBOEHHble 00YyYalWMMNCA HayUHble 3HAHMSA, YMEHWS U CMOCOoObI
AencTeuin, cneynduyeckne Ans npegmeTHorM o6nactm  «XuMus»,  BUAbI
[EeATENbHOCTM MO  MOJIYYEHUD HOBOrO 3HaHMA, €ero WHTeprnpeTaumu,
Nnpeobpa3oBaHMIO Y MPUMEHEHWIO B Pa3NINYHbIX Y4eBHbIX N HOBbIX CUTYaLUSIX.
K KoHUy 00y4yeHusa B 8 Knacce npegMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE A0/KHbI OTPaXaTb CPOPMMPOBAHHOCTb Y 00YYatoLLMXCSH YMEHWIA:

* pacKpbIBaTb CMbIC/T OCHOBHbIX XMMNUYECKUX MOHATWIA: aTOM, MOMEKyNa,
XUMUYECKUIA 3N1eMEHT, NPOCTOe BELLECTBO, C/IOXKHOE BELECTBO, CMECH
(ogHOpoOAHasA U HEOQHOPOAHAS), Ba/IEeHTHOCTb, OTHOCUTE/IbHAA aTOMHas
N MONEKyNnsipHad Macca, KOMM4YeCTBO BellecTBa, MOJb, MOMSApHas
macca, maccoBas 0N XWMWUYECKOro 3/IEMEHTa B COEAUHEHUM,
MONSIPHbIN 00BbEM, oKcua, KNCNoTa, OCHOBaHMUe, COJlb,
3/1EKTPOOTPULATENBHOCTb, CTEMEHb OKUCNEHWUS, XMMUYECKas peakuus,
Knaccuukaumsa peakumia: peakumm CoeiMHeEHNS, peakLUn pasodXxeHus,
peakuMn 3aMelleHus, peakuMm 0OMeHa, 3K30- W 3HAOTEPMUYECKUE
peakuuu, TennoBou atheKkT peakumu, SAp0 aToma, 3N1eKTPOHHbIN CMoiA
aToMa, aTtoMHasa opouTanb, pagnyc artomMa, XUmuYeckas CBA3b,
NoNspHasd M HenosspHas KOBa/leHTHad CBA3b, WOHHAasA CBA3b, WOH,
KaTWMOH, aHWOH, pacTBOp, MaccoBasa [foNna BelecTBa (NpoueHTHas
KOHLEHTpaLns) B pacTBOpE;

*  WNMKOCTPUPOBaTb B3aMMOCBA3b OCHOBHbLIX XMMWUYECKUX MOHATUA U
MPUMEHATbL 3TU NOHATUS NPU ONUCAHUK BELLECTB M MUX MPeBpaLLeHWI;

* 1CMOMb30BaTb XUMMWYECKYK) CUMBOJMIMKY [N COCTaBNeHMsA gopmyn
BELLECTB U YPaBHEHUIN XMMNYECKNX peaKkLuiA;

* OnpeaenAaTb  Ba/leHTHOCTb  aTOMOB  3/1IEMEHTOB B OWMHapPHbIX
COeIMHEHNAX, CTeneHb OKWUC/IEHWA  3/IEMEHTOB B OGUHAPHbLIX
COeIMHEHNAX, MPUHAANEXHOCTb BELLECTB K OnpeaenéHHoOMY Kraccy



COeAMHEHWI MO (hopMynam, BUJL XUMWUYECKOWN CBSA3MN (KOBa/leHTHas u
MOHHasA) B HEOPTaHWYECKUX COEMHEHNAX;

packpbiBaTb cMbicn [lepnoguyeckoro 3akoHa [A. W. MeHpeneesa:
[eMOHCTPMPOBaTL MOHWMaHWE MEepPUOANYECKON 3aBUCMMOCTM CBOMCTB
XUMUYECKMX 3/IEMEHTOB OT UX NONOXKEHUS B MepnoanYecKon cucTeme,
3aKOHOB COXpaHeHWs MacCbl BelLecTB, NMOCTOAHCTBA COCTaBa, aTOMHO-
MO/EKY/IAPHOr0 y4eHus, 3aKkoHa ABOragpo;

onucbIBaTb M XapakTepu3oBaTb Tab/MuHyro ¢opmy [Meprofmyeckon
CUCTEMbl XMMMWYECKUX 3/IEMEHTOB: pa3/inyatb MNOHATUA «r/laBHas
nogrpynna (A-rpynna)» n «noboyHas nogrpynna (b-rpynna)», manble
N 60nblUMe Nepuopbl, COOTHOCUTL 0603HAYEHUS, KOTOPbIE MMEHTCH B
Tabnmue «[lepuognyeckas cuctema XMMUYECKUX 3nemeHTtos M. W.
MeHaeneesa» C UMC/IOBbIMU XapaKTePUCTUKAMW CTPOEHUS aTOMOB
XUMUYECKMX 3/IEMEHTOB (CoCTaB W 3apag fapa, obuiee 4wmcno
3/IEKTPOHOB W pacnpejeneHmne ux rno 3/1eKTPOHHbIM C0sM);
Knaccuuuuposatb  XMMWUYECKME  3/IEMEHTbl,  HeopraHuyeckue
BELLECTBa, XMMUYECKME peakuum (No YMcny 1 coCTaBy y4yacTBYHOLLMX B
peakunn BeLLeCTB, No TEMI0BOMY 3(eEKTY);

Xapaktepu3oBatb (ONUCLIBaTb) 06LLME XMMUYECKME CBOMCTBA BELLECTB
pasfIMyHbIX  KNaccos, MOATBEPXKAAA  OnucaHue  npumepamu
MOIEKYNSAPHBIX YPaBHEHMWI COOTBETCTBYIOLMX XUMUYECKNX pPeakLmii;
MPOrHo3MpoBaTb  CBOMCTBA BELWECTB B  3aBUCUMOCTM  OT  UX
KauyeCTBEHHOro COCTaBa, BO3MOXXHOCTW MPOTEKaHUA XUMWUYECKNX
npeBpaLLeHnii B pasInyHbIX YCOBUSX;

BbIYMCNATb OTHOCUTE/IbHYIO MOJEKYNIAPHYIO U MOMSPHYK0  MAacchl
BeLLEeCTB, MacCOBYH [OMH0 XUMMWYECKOro 3/71emMeHTa Mo qopmyne
COefJMHEHNs, MacCOBYK [O/K0 BELeCTBA B pPacTBope, NPOBOAUTb
PacyéTbl N0 YPaBHEHUIO XMMUYECKOWN peakuuu;

MPUMEHATb OCHOBHble Onepauun MbICUTENbHOW  [eAaTeNbHOCTN -
aHa/iM3 U CWHTE3, CpaBHeHWe, 00006LLeHMe, CUCTEMATU3ALMIO,
Knaccugukaumio, BblBeHWE MPUYMHHO-CNEACTBEHHbIX CBA3EN - ANd
M3yYeHUs CBOWCTB BELLECTB U XUMWUYECKUX peakuui, ecTeCTBeHHO-
HayyHble  MeTOoAbl  MO3HaHWA -  HabnAeHWe,  U3MepeHwue,
MOZENNPOBaHNe, 3KCNepUMEHT (peasibHblA Y MbICNIEHHbINA);

cnefoBaTb  MnpaBunam  MOMb30BAHUA  XUMWYECKOM  Mnocyfon wu
nabopaTtopHbIM 000pyfOBaHMEM, a TakXke npasunam obpalleHus C
BellecTBaMy B COOTBETCTBMM C WHCTPYKUMAMWU MO  BbIMNO/HEHNIO
NnabopaTopHbIX XUMUYECKMX OMbITOB MO MOMYYEHUO W COOMPAHUIO



K

razoobpasHbIX BeLllecTB (Bogopoda W Kuciopoga), MNPUroTOBIEHUIO
pacTBOPOB C OMpeAenéHHOMN MaccoBOW  foNneli  pacTBOPEHHOIO
BelLleCcTBa, M/aHMpoBaTb M MPOBOAUTL XUMWUYECKME IKCMEPUMEHTbI Mo
pacrnosHaBaHWiO PacTBOPOB  LLENOYEM W KWUCNOT C  MOMOLLbIO
NHAMKATOPOB (Nakmyc, heHOoN(TanenH, MeTUIOPaHX 1 apyrue).

KOHUY 00y4yeHus B 9 knacce npegmeTHble pe3yfibTaTtbl Ha 6a30BOM

YPOBHE A0/KHbI OTPaXkaTb CHOPMUPOBAHHOCTb Y 0BYYaOLLMXCA YMEHMWIA:

PacKpblBaTb CMbIC/T OCHOBHbIX XUMWYECKUX MOHATUIA: XUMUYECKUIA
3/1eMeHT, aToM, MOJIeKy/na, WOH, KaTWOH, aHWOH, MPOCTOEe BeLLEeCTBO,
C/MIOXKHOe BELLEeCTBO, Ba/lEHTHOCTb, 3/1eKTPOOTPULATENILHOCTbL, CTEneHb
OKUCNEeHUsi, XUMMYECKast peakums, XMMU4YecKasd CBS3b, TEM/0BOW
3(h(heKT peakuuKn, MOfb, MOMAPHbIA 06bEM, PacTBOP, 3MEKTPONUTHI,
He3/IeKTPONNTbI, 3MIEKTPONINTUYECKAA Auccolmauns, peakumm NOHHOro
obMeHa, KaTa/M3aTop, XWMMWYECKOe paBHOBECME, 06paTuMble WU
HeobpaTUMble peakumn, OKUCINTENbHO-BOCCTAHOBUTE/bHbIE Peakuun,
OKUCNNTeNb, BOCCTaHOBWUTE/lb, OKUCNEHWe W  BOCCTaHOB/IEHNE,
annoTponus, amMOTEPHOCTb, XWMUYecKas CBA3b  (KOBa/leHTHas,
MOHHasA, MeTa/liIMyeckas), Kpuctaiimyeckas peliétka, Kopposus
MeTannoB, CnMaBbl, CKOPOCTb XWUMWYECKOW peakuuu, npeaenbHo
ponyctumas KoHueHTpauua MNMAK sewecTsa,

WNNIOCTPUPOBaTb B3aUMOCBSI3b  OCHOBHbIX XUMWYECKUX MOHATUR W©
MPUMEHSATb 3TU NOHATUS NPWU OMUCAHNUMN BELLECTB U UX MPEBPALLEHNIA;
MCMO/Mb30BaTb XUMMYECKYK) CUMBOMIMKY [N COCTaBNeHMsA gopmMyn
BELLLECTB U YPaBHEHUIN XMMNYECKUX peakLuiA;

onpefenAaTb Ba/IeHTHOCTb W CTeMeHb  OKUCMEHUA  XUMUYECKUX
3/IEMEHTOB B COeAMHEHUAX pPa3/IM4HOro cocTaea, MPUHALNEXHOCTb
BEWECTB K OnpefenéHHOMY Knaccy COeAWHEHWI Nno (opmynam, BuA
XUMUYECKOW  CBA3N  (KOBa/leHTHas, WOHHasA, MeTal/imyeckas) B
HeopraHM4ecKnXx CoeamMHeHUsX, 3aps MOoHa Mo XMMUYECKO hopmyne,
XapakTep cpedbl B BOAHbIX pacTBOpax HEOpPraHMYecKuUx COeAVHEHWNA,
TUN KPUCTA//IMYECKOI PELLETKN KOHKPETHOIO BELLECTBE;

packpbiBatb cmbicn [Nepunognyeckoro 3akoHa A. V. MeHpeneesa wu
[AEMOHCTPMpPOBaTbL €ro MOHWMaHWe: OMuCbiBaTb M XapaKTepu3oBaTb
TabnMuHyo opmy MNepnoanyeckon CUCTEMbI XUMNYECKNX 3/IEMEHTOB:
pas3nuyatb MOHATUS «rnaBHasa noarpynna (A-rpynna)» n «rnoboyHas
nogrpynna (b-rpynna)», Manble U 60/blUME Nepuofbl, COOTHOCUTb
0603HayYeHNs, KOTOpble WMelTCa B Mepuoguyeckon Tabnuue, c
YUCMOBbIMU  XapaKTEPUCTUKAMW  CTPOEHMA aTOMOB  XMMWYECKUX



aNeMeHTOB (cocTaB W 3apsf Aapa, Oo6Liee YMC/I0 3MeKTPOHOB W
pacnpefeneHve WX MO 3MNEKTPOHHbIM C/0SIM), OOBACHATL 06LMe
3aKOHOMEPHOCTM B U3MEHEHUWN CBOMCTB 3/1EMEHTOB U UX COEANHEHWIA B
npegenax ManblX MEPUOLOB M rNaBHbIX MOArpynn ¢ y4éTOM CTPOEHUSA
NX aTOMOB;

KnaccuuuupoBaTtb  XUMWUYECKME  3MIEMEHTbI,  HeopraHMYeckue
BELLLECTBa, XMMMUYECKME peakuumn (No Yncny 1 cocTaBy y4acTBYHOLMX B
peakunn BewecTB, NO TensioBOMY 3((eKTY, N0 U3MEHEHUIO CTEMNeHeNn
OKUCNIEHNSA XMMUYECKUX 3NIEMEHTOB);

XapakTepn3oBaTb (OMNMUCbIBaTb) 06LLME M CRELUUPUIECKME XUMUYECKNE
CBOWMCTBA MPOCTbIX W CNOXHbIX BELLECTB, MNOATBEPXAas OMNucaHue
NpMMepamMmn MONEKYNSPHbLIX Y MOHHbLIX YPaBHEHW COOTBETCTBYHLLMX
XUMUYECKNX peakLunii;

COCTaBNSATb YPaBHEHUS 3NEKTPO/IMTUYECKON [AMCCOLMaLNN  KUCHOT,
LLenoYen 1 conei, MNOMHble WM COKPaWEHHbIE YpPaBHEHUS peakuuii
MOHHOrO  O0OMeHa,  YypaBHEHMS  peakUuui,  NOATBEPXKAAOLLMNX
CYLLECTBOBaHME TFEHETUYECKON CBA3N MeXAy BelecTBaMu pasiMyHbIX
K/1accos;

pacKpblBaTb CYLLHOCTb OKWCANTE/IbHO-BOCCTAHOBUTE/bHbIX PeaKLnii
MOCPeCTBOM COCTaB/EHUS 3/IEKTPOHHOIO 6anaHca aTuX peakuuia;
MPOrHO3MpoBaTb CBOMCTBA BELWECTB B 3aBUCMMOCTU OT UX CTPOEHUS,
BO3MOXHOCTN MNPOTEKAHUA XUMMUYECKMUX MPEBPaLLEHNIn B pasfNYHbIX
YCNOBUSIX;

BbIYMCNATb OTHOCUTE/NIbHYIO MOJEKYNIAPHYIO U MOMSIPHYH0  Macchbl
BELLECTB, MacCOBYK [ONO XMMUYECKOro 3/ieMeHTa Mo qopmyne
COe[JMHEHNs,, MacCOBYK [O/MK0 BeELeCTBa B pacTBOpe, MNPOBOAUTb
pacyéTbl MO YPaBHEHMNIO XUMNYECKOW peakuuu;

cobnogatb  npaBuna  MNOAb30BaHWA  XMMUYECKOW  MOCydon U
nabopaTopHbIM 060pyfOBaHMEM, a TakKXe MpaBuia obpaleHns c
BellecTBaMy B COOTBETCTBMM C WHCTPYKUMAMU MO  BbIMNO/HEHNIO
NabopaTopHbIX XUMUYECKMX OMbITOB MO MOAYYEHUIOD U COOMpPaHUIO
razoo6pasHbIX BewecTB (aMmMuaka v yrinekKucsioro rasa);

NPoBOAMTbL  peakuuKn, MNOATBEPXKAAlOLLIME  KAYECTBEHHbIA  COCTaB
pa3fIMYHbIX BELWECTB: pacrnosHaBaTb OMbITHbIM MYTEM  X/0pUA-,
bpomna-, wvoama-, KapboHaT-, (ocaT-, cunMkaT-, Ccynbgar-,
rMAPOKCUA-NOHbI, KaTMOHbl aMMOHMUS M NOHbI U3YYEHHbIX MEeTasoB,
MPUCYTCTBYOLLME B BOAHbIX pacTBOPaxX HEOPraHNYeCKMX BELLECTB;



MPUMEHSATb OCHOBHbIE OMEpaunn MbICIUTENIbHOW  AeSATENIbHOCTU -
aHaM3 N CWHTe3, CpaBHeHWe, 006006LWeHNe, cuUcTemaTM3aumio,
BbISIBNIEHNE MPUYMHHO-CNIEACTBEHHbIX CBA3EW - A1 U3YUYEHNS CBOWCTB
BELECTB M XMMMWYECKUX peakuuii, eCTeCTBEHHO-Hay4yHble METOApbI
MO3HaHUA - Hab6MOAeHVe, U3MepPeHNe, MOAeMPOBaHNe, 3KCMEPUMEHT
(peanbHbIil N MbICNEHHBIA).



TEMATUYECKOE NMJTIAHNPOBAHWE

8 K/TACC
KonnyectBo YacoB
Ne HanmeHoBaHWe pa3fenoB u
KOHTpO/IbHbIE
n/n TeM nporpamMmbl Bcero
paboThbl
Pasgen 1. lNepBoHavasibHble XUMNYECKNE NMOHATUA
Xnmnsa — BaxkHas 06nacTb
11 eCTeCTBO3HaHUNA U 5
' NPaKTUYeCcKOl AesaTeNbHOCTU
YyenoBeKa
Beu.q,eCTBa N XMnMmmn4yeckume
1.2 15 1
peakuumn
MToro no pasgeny 20

Pasgen 2. BakHelLuve npeacTaBUTEIN HEOPraHMYECKNX BELLLECTB

Bo3gyx. Kucnopog. NoHaTMe

2.1 6
06 okcmpax
29 Bopopog.lMoHATME 0 KMcnoTax g
' U CoNnax

Boga. PactBopbl. INoHATMe 06
2.3 5 1
OCHOBaHUAX

OCHOBHbIe Knacchbl
2.4 . 11 1
HeopraHU4YecKnx coefuHeHnn

MToro no pasgeny 30

lNMpakTnyeckue
paboTbl

2

1

1

1

ANeKTPOHHbIE (LMPPOBLIE)
obpasoBaTe/ibHble pecypchbl

Bnénunoteka LOK
b1408://111.e11800.r1/7141837¢

Bnénunoteka LLOK
b1408://111.e11800.r1/7141837¢

Bnénunoteka LOK
b1408://111.e11800.r1y/7!41837¢
Bnbnunoteka LOK
bi08://Lw.e1800.r1/7141837¢
Bunbnunoteka LLOK
b1408://111.e11800.r1y/7!41837¢

Bnbnunoteka LOK
b1408://111.e11800.r11/7141837¢


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

Pasgen 3. Mepuognyeckuii 3aKoH 1 MNMeproanyeckas cucteMa XMMUYecKux anemeHToB . V. MeHaeneesa. CTpoeHMe aTOMOB.

Xnmunyeckas cBA3b. OKNC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE peakLuumn

MepnoanyecKunii 3aKoH n
Mepunopnyeckasa cuctema

31 XUMNYECKUX 3/1eMeHTOoB [. U.
MeHgeneesa. CTpoeHue aToma
XnmMmmnyeckas cBs3b.

3.2 OKUCNNTENbLHO-

BOCCTAaHOBUTENIbHbLIE peaKUunn

MToro no pasgeny

PesepBHOe Bpems

OBLWEE KOJIMYECTBO YACOB IO
MPOrPAMME

15

68

Bnénunoteka LLOK
biiB8://111.e11800.r1y/7LLI837¢

Bnénunoteka LOK
b1408://111.e11800.r1/7141837¢

Bnbnunoteka LOK
bii08://Lw.e1800.r1/7141837¢
Bunbnunoteka LOK
b1408://111.e11800.r11/7141837¢


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

9 KNACC

Ne n/n

Pasgen 1.

11

1.2

13

Toro no

Pasgen 2.

2.1

2.2

2.3

2.4

HanmeHoBaHWe pa3fenoB N TeM
nporpamMmbl

BellecTBO U XMMMYecKUe peakumu
MoBTOpeHMe 1 yraybaeHne 3HaHWUI
OCHOBHbIX pa3fenoB Kypca 8 knacca
OCHOBHbIe 3aKOHOMEPHOCTU XMMUYECKNX
peakLnii

3nekTponuMTUYecKasa guccoumanms.
XumMnyeckne peakumn B pacTBopax

pasgeny
HemeTannbl N Ux coenHeHUA
O6Las xapaKTepucTuKa XMMmMUYeCcKnx
anemeHToB VIIA-rpynnol. ["anoreHsl
O6Lwas xapaKTepucTuKa XMMNYecKmx
anemeHToB VIA-rpynnbl. Cepa un eé
CoeiHEH A

O6Las xapaKTepucTuKa XMMNU4YeCcKmx
anemeHTOoB VA-rpynnbl. A30T, ¢ochop u
nx coeguHeHuA

O6Las xapaKTepucTUKa XMMMUYeCKnxX
anemeHToB M'YA-rpynnbl. ¥rnepog v

KonnyecTtBo 4yacoB

Bcero

17

KOHTpONbHbIE
paboTbl

lNMpakTnyeckue
paboTbl

ONEeKTPOHHbIe

(undposble)
obpasoBaTe/ibHble

pecypchbl

Bubnnoteka LJOK
biip8://11.e1800.r1/71L1a636

Bubnnoteka LJIOK
bip8://11.el1800.r1/7111a636

Bubnnoteka LJIOK
b14108://111.e11800.r1y/ 71412636

Bubnnoteka LJIOK
b1i08://Lw.e1800.r1/7!41a636

Bubnnoteka LJOK
biip8://L.el1800.r1/7!41a636

Bubnnoteka LJOK
biip8://L.el1800.r/7!41a636

Bubnnoteka LJIOK
biiP8://1w.el1800.r1/ 71412636


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

KPEMHWIA N NX COEAMNHEHMS
MToro no pasgeny

Pa3sgen 3. MeTannbl U UX coeguHeHNA

3.1 OO6wme cBONCTBa MeTa/10B

3.2 BaxHeliliMe MeTanNbl N UX COEAUHEHUS

MToro no pasgeny
Pa3sgen 4. XvuMunsa n oKpyxaroLasa cpega

4.1 BewecTBa 1 MaTepuasibl B )XU3HU YenoBeka
MToro no pasgeny

PesepBHOe Bpems

OBLLEE KOJ/IMYECTBO YACOB IO
MPOrPAMME

25

16

20

68

Bubnnoteka LJIOK
biit08://T.e1800.rn/7LL1a636

Bubnnoteka LJOK
biito8://T.e1800.rv/7LL1a636

Bubnnoteka LJOK
biito8://T.e1800.rm/7LL1a636

Bubnnoteka LJOK
bitt08://T.e1800.rn/7LL1a636


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

MOYPOYHOE NNAHNPOBAHWE

8 K/TACC
Ne
i Tema ypoka

MpegmeT XumMnn. Ponb XMMNN B
YXU3HU Yenoseka. Tena n BeLlecTBa

MoHATHE 0 MeTofax MO3HaHUA B
XUMUU

MpakTuyeckas pabota Ne 1
«MpaBuna paboTbl B nabopatopun u
NpuémMbl 06paLleHmns ¢
nabopaTopHbIM 060pyLOBaHNEM
UuncTtble BellecTsa N CMecu.
Cnocobbl pasgeneHns cmeceii
MpakTnyeckasa pabota Ne 2
«PasgeneHune cmeceii (Ha Nnpumepe
OYNCTKWN MOBAPEHHOW COMN)»

ATOMbI U MONEKY/bI

XNMnUyeckKune 3nieMeHTbl. 3HaKun
(cMMBOMbI) XMMUYECKUX 3N1IEMEHTOB

MpocTble U CMOXHbIE BELLECTBA

KonnyecTBO 4YacoB

Bcero

KOHTpPO/bHbIE
paboTbl

lNMpakTnyeckue
paboTbl

Jata

N3yyeHus

ONEKTPOHHbIE

uMdgpoBble
obpasoBaTesibHble

pecypcbl

Bnbnunoteka LOK
binp8://11.en800.ru/in0in210c

Bnbnunoteka LOK
binp8://1.ei800.ru/in0in227e

Bnbnunoteka LLOK
binp8://1.en800.ru/ii0iA23iic

Bnbénunoteka LOK
blips://11.ein800.ru/in0 26 ca

Bnbnuoteka LOK
biip8://w.en800.ru/ii01i28c8

Bnbnunoteka LOK
blips://11.ei800.ru/in0 2 a6 c
Bnbnunoteka LOK
biip8://LL1.e1800.rLy/i101i2be8
Bnbnunoteka LOK
biip8://11.e1800.ru/in0 ii2 a6 c


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

10

1

12

13

14

15

16

17

18

19

ATOMHO-MONIEKYNAPHOE YUYeHune

3aKO0H MOCTOSAHCTBA cocTasa
BelLlecTB. XnMunyeckas opmyna.
BaneHTHOCTb aTOMOB XUMWYECKNX
3/1eMeHTOB

OTHOCUTE/IbHAsA aTOMHasa macca.
OTHOCUTENIbHAsA MOJIEKYIApHas
macca

MaccoBad fonsa XMMWUYECKOro
3/IeMeHTa B COeJMHEHUN
KonwnyecTtBo BeLlecTBa. Mosb.
MongapHaa macca

du3nyeckmne N XmMMn4eckmne
ABJIEHNA. XMMUNYecKas peakums
Mpr3HaKu 1 ycrnoBmA NpoTeKaHus
XUMUYECKNX peaKLnii

3aKO0H COXpaHeHNs MacCbl BELLECTB.
XNUMUYECKMEe YPaBHEHUA
BbluncneHns Konuv4yecTsa, Macchbl
BeLlecTBa Mo ypaBHeHUAM
XUMUUYECKNX peaKLinii
Knaccupmkayms XmuMmmyecKmnx
peakumii (COeAUHEHUS, PA3/IOXKEHNS,
3aMeLLeHNs, o6MeHa)

M. B. JTOMOHOCOB — YYéHblii-

Bnénunoteka LOK
biip8://T.e11800.rn/AM?2ii50

Bnbnunoteka LLOK
biis://T.e1800.rm/AM2 eae

Bnénunoteka LLOK
bi1B8://T.e1800.r1/AM323c

Bnénunoteka LOK
bi1B8://T.e1800.rn/AAM350c

Bnénunoteka LOK
bi1to8://T.el1800.rm/sAIM5230

Bnbénunoteka LOK
bit08://T.el1800.rn/AM37&

Bnbénunoteka LLOK
biip8://T.el1800.rn/siIM3al6

Bnbnunoteka LLOK
biiP8://T.e1800.r/AM3b88

Bnénunoteka LOK
biip8://T.el1800.rn/sIM5708

Bnénunoteka LOK
biip8://T.e11800.rn/sIM3B4

Bnénunoteka LOK


https://m.edsoo.ru/ff0d2d50
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

20

21

22

23

24

25

26

27

3HUMKnonegmcT. O6o6LEeHME 1
cucTemaTmsaumns 3HaHuin

KoHTponbHasa pabota Ne 1l no teme
«BewecTtea U XMUMUYECKME peakLn»

Bo3gyx — cmecb rasos. CocTtaB
Bo3gyxa. Kucnopog — 3/ieMeHT U
npocToe Beuwlectso. O30H
dur3nyecKne N XMMMUYECKUE
CBOWCTBaA KuUcnopoga (peakuunm
OKMCNeHns, ropeHune). MoHATNe 06
oKcuaax

Cnocobbl nonyyeHs Kucnopoga B
nabopaTtopuun 1 MPOMbILLIEHHOCTH.
MpumeHeHNe Kncnopogja

TennoBoi 3hheKT XMMNYECKOW
peakLuuu, NOHATHE O
TEPMOXMMUNYECKOM YpPaBHeHUMU,
9K30- M 9HAOTEPMUYECKUX PeaKLmsax

Tonnueo (He(Tb, Yrosib U MeTaH).
3arpsisHeHue BO3ayxa, cnocobbl ero
npeaoTBpaLLeHus

MpakTnueckas pa6ota Ne 3 no Teme
«[Mony4yeHne n cobnpaHue
Kucropoja, n3yvyeHue ero CBOMCTB»

Bopopof — 3/nemMeHT 1 NpocToe
BellecTBO. HaxoxaeHue B npupogae

biip8://T.e1800.rn/AM40c4

Bnbnunoteka LLJOK
biip8://T.e1800.rn/sIM4290

Bnbnunoteka LOK
biip8://T.e1800.rn/sIM448e

Bnbénunoteka LLOK
biip8://T.e1800.rn/sIM4614

Bnénunoteka LOK
bip8://T.e1800.rn/AAM497a

Bnénunoteka LLOK
biip8://T.e1800.r1/sIM4790

Bnénunoteka LOK
biip8://T.e1800.rn/sIM4cda

Bnbnunoteka LOK
biip8://T.el1800.rn/AM4ae2

Bnbnunoteka LOK
bip8://T.el1800.rn/AMA4IAii0


https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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

28

29

30

31

32

33

34

35

36

37

duU3nYECKNEe Y XUMUYECKME
cBoiicTBa Bogopoaa. MpuMeHeHue
BOAOpOAA

MoHATKE 0 KUCIOTax MU conax

Cnocobbl nonyyeHnss BOAOPOAA B
nabopaTtopuu

MpakTnueckas pabota Ne 4 no Teme
«[Mony4yeHne n cobnpaHue
BOJOpPOLa, M3yUeHWe ero CBOMCTB»
MonsipHbIn 06bEM rasoB. 3aKOH
ABoOrajpo

BbluncneHunsi o6béma, Konmyectsa
BeLLecTBa rasa no ero U3BeCTHOMY
KONMYeCcTBY BeLLLECTBA UM 06bEMY
BbluncneHnsa 06bLEM0B rasoB Mo
YPaBHEHUNIO peaKLUn Ha OCHOBE
3aKOHa 06bEMHbIX OTHOLUEHWI ra3os

d13NYECKME N XUMUYECKUE
CBOWCTBA BOfbl

CocTaB ocHoBaHwuii. MoHATKE 06
MHANKaTopax

Boja Kak pacTBopuUTesb.
HacbIWeHHbIE U HEHACbILLEHHbIE
pacTtBopbl. MaccoBasi 40N15 BewecTBa
B pacTBope

Bnbnunoteka LLJOK
biip8://1L1.eiA800.ru/in0ii4iin0

Bunbnunoteka LLOK
binp8://11.en800.ru/1i0i5012

Bunbnunoteka LLOK
bip8://T.el1800.rn/AMA4IAii0

Bbnbénunoteka LOK
biip8://T.e1800.ru/:iiM4ii2

Bnbnunoteka LOK
biip8://T.e1800.rn/siM542¢e

Bnbnunoteka LOK
biip8://T.el1800.rn/sIM55a0

Bnbnunoteka LOK
biip8://T.el1800.r1/gAM5708

Bnbnunoteka LOK
bip8://T.el1800.rn/AM587a

Bnbnunoteka LOK
biip8://T.e1800.rn/sIM59e2

Bnénunoteka LLOK
bip8://T.el1800.rn/AMS5b40


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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

38

39

40

41

42

43

44

45

46

47

MpakTnyeckasa pabota Ne 5 rno teme
«[pUroToB/IeHNE PacTBOPOB C
onpeaenéHHO MaccoBoi gonen
pacTBOPEHHOrO BELLLECTBa»
KoHTponbHasa pabota Ne2 no Teme
«Kucnopog. Bogopos. Boga»
Okcugbl: cocTaB, Kaccupukauus,
HOMeHKaTypa

Mony4veHne n XMMMYECKUe CBONCTBA
KUCNOTHbIX, OCHOBHbIX Y
aM@oTepHbIX OKCNA0B

OcHoBaHMs: cocTaB,
Knaccugmkaumus, HoMeHKnatypa

lMony4yeHne N XMMUYeCKMe CBOMCTBA
OCHOBAaHWM

KucnoTbl: cocTaB, Knaccudmkayms,
HOMeHK/aTypa

Mony4yeHne N XMMUYECKIME CBOICTBA
KucnoT

Conu (cpegHune): HOMeHKNaTypa,
crnoco6bl MOYyYeHNSs, XUMUYECKNE
CBOWMCTBA

MpakTnueckas pa6ota Ne 6.
PelweHne skcnepuMeHTaNbHbIX
3aiay no teme «OCHOBHbIE K/lacchl
HEeopraHM4ecKnx CoeanHEHNA»

Bunbnunoteka LOK
blip8://T.el1800.rn/AM5eba

Bnénunoteka LLOK
biip8://T.e1800.r1/sIM6342

Bnbnunoteka LLJOK
biip8://T.e1800.rn/sIM664e

Bnbnunoteka LLJOK
biip8://T.e1800.rn/sIM664e

Bnbnunoteka LOK
bip8://T.el1800.rn/gM67ca

Bnbnunoteka LLJOK
biip8://T.e1800.rn/sIM67ca

Bnbnunoteka LOK
biips://T.el1800.rm/AM&e2

Bnbnunoteka LLJOK
biips://T.el1800.rm/AM&e2

Bnbnunoteka LOK
biip8://T.e11800.rn/00a"9474

Bunbnunoteka LLOK
biip8://T.e1800.rn/00a”9b7c


https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

48

49

50

51

52

53

54

55

56

MeHeTMUecKas CBSA3b MeXay
Knaccamn HeopraHn4yeckux
CoeAVNHEHU

O606LWeHne U cucTemaTmnsaLns
3HaHW

KoHTposnbHasa paboTa Ne3 no Teme
""OCHOBHble Knacchl
HeopraHM4ecKnUx CoeIMHEHNA""

MepBble NONbITKM KnaccuduKaymm
XUMUYECKNX 3N1EMEHTOB. oHSATHE 0
rpynnax cxXofHbIX 3/1EMEHTOB

MepnoanyecKunin 3aKoH n
Mepunognyeckas cuctema
XNMNYECKUX 3/1eMeHTOoB [. U.
MeHfeneeBa

Mepuoabl, rpynnbl, NOArPYNMbI

CTtpoeHue aTtomoB. CoCTaB aTOMHbIX
apep. Nsotonel

CTpoeHMe 3/1eKTPOHHbIX 060/104eK
aToMoB 3nemeHTOB lMNepunogmnyeckoi
cuctembl . . MeHgeneesa

XapaKTepucTmka XMMmM4ecKoro
3/1eMEHTa Mo ero MoJIoXKEHN B
Mepuoanyeckoii cucteme 4. L.
MeHeneeBa

Bnbnunoteka LLJOK
bip8://T.e800.rn/00aii%a50

Bnbnunoteka LOK
bip8://T.e~800.rn/00aii9cb?2

Bnbénunoteka LLOK
blip8://T.el1800.rn/00a"%e1a

Bnbnunoteka LLJOK
bip8://T.en800.rn/00ai9iia

Bunbnunoteka LLOK
blip8://T.el1800.rn/00a”a52¢

Bnénunoteka LOK
biip8://T.el1800.rn/00a"a52¢c

Bnénunoteka LOK
biip8://T.e1800.rn/00a"a342

Bnbnunoteka LLJOK
biip8://T.e/1800.rn/00aabbc

Bnénunoteka LLJOK
biip8://T.e/1800.rn/00a"a824


https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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59

60

61

62

63

64

65

66

67

68

3HauveHue Neprognyeckoro sakoHa
4NA pa3sBUTUA HayKW U nNpakTuku. M.
M. MeHaeneeB — yu4éHblid, negaror
N rpaxkjaHuH

ANeKTPoOTPULLATENIbHOCTL aTOMOB
XUMUYECKNX 3/1EMEHTOB

MoHHaa XxumMunyeckasa CBA3b

KoBasieHTHag nongpHasa xmMmu4yeckas
CBA3b

KoBaneHTHada HenonsapHas
XUMUYecKas CBsA3b

CTeneHb OKUCAEHUSA

OKMNCNNTENbHO-BOCCTAHOBUTE/IbHbIE
peakuun

OKUCINTENN N BOCCTAHOBUTENN

KoHTponbHasa pabota Ne4 no teme
«CTpoeHMe aTtoma. XUmmyeckas
CBS3b»

PesepBHbIl ypok. O606uLeHME 1
cucTeMaTmsauma 3HaHWi
PesepBHbI ypoK. O606LLeHNE U
cucTeMaTmsaumns sHaHui

PesepBHbIl ypok. O606uLeHME 1



cucTeMaTmsauma 3HaHWi biips://T.el1800.rm/AM61c6

OBLLEE KOJ/IMYECTBO YACOB IO
MPOrPAMME

68 4 6


https://m.edsoo.ru/ff0d61c6

9 KNACC

No

n/n

KonnyecTBO 4YacoB

Tema ypoka KOHTpO/IbHBIE
Bcero
paboTbl

MeprognyecKnii 3aK0H.

Mepuofnyeckaa cucrtema

XUMNYECKUX 3/1eMeHTOoB [. L.

MeHgeneeBa

3aKOHOMEPHOCTN B U3MEHEHNN

CBOMCTB XMMMWUYECKNX 3/TEMEHTOB 1
rnepBbIX TPEX NepuoioB

Knaccntmnkauma n HomeHKnaTypa
HeopraHNU4ecKunX BeLLECTB

Buabl XMUMNUYECKOI CBSI3W W TUMbI
KPUCTaNINYECKNX PELLETOK

KoHTponbHas pabota Nel no Teme
«[MoBTOpeHue n yrnybneHune
3HaHWI OCHOBHbIX pa3fesioB Kypca
8 Knacca»

Knaccngpukaumsa XmMmnyeckmx

peakLUnii N0 pasnnyHbIM 1
npusHaKam

MOHATME O CKOPOCTU XMMMUYECKOIA

peakunun. NMoHATUE O TOMOTeHHbIX 1
M reTeporeHHbIX peakunsax

lNMpakTnyeckue
paboTbl

Jarta
N3y4veHunA

ONEeKTPOHHbIE

LunppoBble
obpasoBatesibHble

pecypchbl

Bnbnunoteka LOK
bip8://T.e~800.rn/00aiib59e

Bnénunoteka LLOK
blip8://T.el1800.r1/00a"b6b6

Bnbnunoteka LLOK
blip8://T.eA800.rn/00a"b7e2

Bnbnunoteka LOK
biip8://T.e/1800.rn/00a”bacé

Bnbnunoteka LOK
blip8://T.el1800.r1/00a"bcb0

Bnénunoteka LOK
biip8://T.e/1800.rn/00abea


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

10

1

12

13

14

15

16

17

MoHATME 0 XUMUYECKOM
paBHOBecuKn. PaKTOpbI, BAUAOLWNE
Ha CKOPOCTb XMMUUECKOI peaKkunn
M MoJIoXKeHUe XMMUYECKOro
paBHOBecus

OKUNCANTENbHO-
BOCCTAHOBUTE/IbHbIE peakumu

Teopus 3NeKTPONUTUYECKO
avccoymauunmn. CunbHble 1 cnabble
3NEKTPONNTDI

VIOHHble ypaBHeHUA peaKLmii

XMUMunUeckune cBolicTBa KUCIOT U
OCHOBaHWI B CBETE
npeacraBneHn 06
3NEKTPOINTUYECKON auccoumanmm
XMMU4YecKune cBOICTBA COMEN B
CBeTe npefcTaBneHnin o6
3M1EKTPONIUTUYECKON anccoumnannm

MoHATME 0 rMaponmse conem

O6o6LweHne 1 cucTemaTmsaLmns
3HaHW

MpakTnyeckasa pabota Ne 1
«PeLleHne aKCrnepMMeHTanbHbIX
3agau»

KoHTponbHas patota Ne2 no Teme

Bnénunoteka LOK
blips://T.e”800.r1/o0alic28c

Bubnnoteka LJOK
biips://T.e”800.rn/00aiicaiie

Bubnnoteka LJOK
biip8://T.e”800.rn/00aiicii68

Bubnnoteka LJIOK
blip8://T.e800.rn/00aliii448

Bubnnoteka LJIOK
biip8://T.e800.rn/00aninsins

Bubnnoteka LJOK
biip8://T.e/800.rn/00aiiin8b2

Bubnnoteka LJOK
biip8://T.e~800.rn/00ainin9ind

Bubnnoteka LJIOK
biip8://T.e1800.rn/00a/IM12

Bubnnoteka LJIOK
biip8://T.e”800.rn/00aiiibla

Bubnnoteka LJIOK


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

18

19

20

21

22

23

24

25

«QNEeKTPoONMTNYECKasA
anccounayma. XmmMmnyeckme
peakuMn B pacTBopax»

Obuian xapaKTepucTuka
rasnoreHoB. XMMNYecKne CBONCTBa
Ha npumepe xsopa

Xnoposogopod. CongaHasa KUcnoTa,
XVMUYECKNe CBOWCTBA,
nony4veHue, NpUMeHeHue

MpakTnyeckasa pabota Ne 2 no
Teme «lonyyeHne CoOMsIHOM
KWUCNOTbI, N3y4eHne eé CBOMCTB»

BbluncneHns no ypaBHeHUsIM
XUMUYECKNX peaKLmii, eCnn oaunH
N3 peareHTOB AaH B U30bITKE

Obuwan xapakTepmucTuka
anemeHToB VIA-rpynnol

AnnotponHble MmognukKaumm
cepbl. HaxoxaeHue cepbl 1 eé
COoeiMHEHWUI B Npupoge.
Xumunyeckune cBOMCTBa cepbl
CepoB00OpOA, CTPOEHNUE,
husnyeckne n XMMmMYeckKue
CBOICTBa

Okcnpbl cepbl. CepHaa KuUcnoTa,
(hU3NYeCKNe N XMMNYECKNE
CBOICTBa, NPUMeHeHMe

blips://T.e”800.r1/00aliiieco

Bubnnorteka LJIOK
biip8://T.e~800.rn/00aiiii:e2

Bubnnoteka LJIOK
binp8://1.e~800.rn/00aiiel04

Bubnnoteka LJIOK
blip8://T.el1800.rn/00a"e348

Bubnnoteka LJOK
biip8://T.el1800.rn/00a"e488

Bubnnoteka LJIOK
biip8://T.eA800.rn/00a"e64a

Bubnnoteka LJOK
biip8://T.eA800.rn/00a"e64a

Bubnnoteka LJIOK
bips://T.e1800.rn/00a”e802

Bubnnoteka LJOK
bitps://T.e1800.rm00a"ea28


https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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

26

27

28

29

30

31

32

XNMNYECKNE peakUMn, nexauine B
OCHOBE NPOMBbILLIEHHOr0 cnocoba
NONy4YeHNs1 CEPHON KUCNOTbI.
XUMUYecKoe 3arpsasHeHue
OKpYy>KatoLein cpeabl
COEMHEHNSAMN CePbI
BbluncneHne maccoBoii 4oun
BbIX0/Ja NPoAyKTa peakuun
Ob6ulan xapaKTepmucTuka
anemeHToB VA-rpynnbl. A30T,
pacnpocTpaHeHWe B NpMpoae,
hU3nNYecKne N XMMNYECKNe
CBOWCTBA

AMMMaK, ero pmsnyeckme un
XVMWYECKME CBOICTBA, NOSyYeHne
N NpUMeHeHNe

MpakTnueckasa pabota Ne 3 no
Teme «[lonyyeHne ammmaka,
N3y4yeHune ero CBOINCTB»

A30THasa KucnoTa, eé usnyeckune
N XUMNYECKNE CBONCTBA

Vcnonb3oBaHMe HUTPATOB U COMEN
aMMOHUS1 B Ka4yecTBe
MUHepanbHbIX YA0OPEHNIA.
XUMUYecKoe 3arpsasHeHue
OKpYy>XXatoLen cpeapl
COeJMHEHMAMMN a30Ta

Bnénunoteka LOK
blips://T.e”800.r1/00aiecsa

Bubnnoteka LJIOK
bitps://T.e1800.rnf00a ecsa

Bubnnoteka LJIOK
bitps://T.e1800.rn00a eeas

Bubnnoteka LJIOK
binp8://T.el1800.rn/00a~r 004

Bubnnorteka LJOK
binp8://T.ein800.rn/00alii80

Bubnnoteka LJIOK
bip8://T.e/A800.rn/00aliB06

Bubnnoteka LJOK
biip8://T.el1800.rn/00a1518


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

33

34

35

36

37

38

39

40

dochop. Okeng docdopa (V) u
thocthopHaa KucnoTa, husnyeckue
N XMMUNYeCKne CBOMCTBA,
nosyyeHue

Mcnonb3oBaHue ochaToB B
KauyecTBe MUHEPasIbHbIX
yao6peHunii. 3arpsasHeHune
NPUPOAHOI cpelbl hocthaTamu
Yrnepof, pacnpocTpaHeHne B
npupoge, usnyeckme un
XUMUYeCcKue CBOMCTBA

OKcuabl yrnepoga, ux gusmyeckue
N XMMWYECKNE CBOWCTBA.
JKonormnyeckune npobnemsi,
CBSI3aHHbIe C OKCMAOM yrnepoja
(1v)

YronobHaa Kucnorta v eé conm

MpakTnyeckasa pabota Ne 4 no
Teme "'TlonyyeHune yrneKmcaoro
rasa. KauectBeHHas peakuus Ha
Kap6oHaT-noH"
MNepBOHaYanbHble MOHATUSA 06
OpPraHNYecKux BeLLecTBax Kak o0
COeAMHeHUNAX yrnepoja

KpeMHuit 1 ero coegnHeHs

Bunbnunoteka LLOK
biip8://w11.ei1800.ru/00ain168a

Bnbnunoteka LLOK
binp8://1w.eiAi800.rn/00ain&20

Bnbnunoteka LOK
biip8://w.el1800.rn/00aiiLLI9C

Bnbnunoteka LOK
biip8://11.el1800.rn/00aii&be

Bnbnunoteka LOK
biips://LL.el1800.rm/00ae006¢

Bnbnunoteka LOK
biip8://111.e11800.r1n/00ae027e

Bbnénunoteka LOK
biip8://111.e11800.r1n/00ae054e

Bnbnunoteka LOK
biips://iw.el1800.rm/00ae080a


https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

MpakTnueckas pa6ota Ne 5.

PelleHne akcnepuMeHTabHbIX Bubnuoteka LLIOK

3a/lay no Teme «BaxkHenlwne blip8://T.el1800.r1n/00ae0bI2
HEMETa bl N UX COELUHEHUA»

KoHTponbHas patota Ne3 no Teme

. Bnbnunoteka LLJOK
«BaKHenLmne HeMeTa//1bl U NX 1 1

biips://T.el1800.rw/00ae0e 18
COeUHEHNS»

Obuan xapakTepmucTuka
XUMWYECKNX 3/IEMEHTOB —

MeTau110B. MeTannyeckas cBssb U Bubnuoteka LLIOK
MeTa/I/INYECKAA KPUCTa//INYecKas ! biip8://T.el1800.r1/00ae103e
pelléTKa. Pur3nyecKue cBoiicTea

MeTas1oB

XNMUYecKune cBOICTBa METasNO0B.

. Bnénunoteka LLOK
SNeKTPOXUMUYECKUIA psaL 1

5 biip8://T.e}1800.rn/00ae1156
Hanps>xeHnn meTassioB

O6Lwme cnocobbl NoyyYeHUs

MeTannos. Cnnasbl. BbluncneHus

Mo ypaBHEHUSAM XUMUNYECKNX 1
peakuuii, ecnn oAnH 13 peareHToB
COLEPXKUT NpUMecH

Bnénunoteka LLOK
biip8://T.el1800.rn/00ae1156

Bnbnunoteka LOK

MoHATME 0 KOPPO3UM METasoB 1 . .
bip8://T.e800.rn/00ael278
Bnénunoteka LLJOK

Ll enoyHble MeTanbl 1 . <
binp8://1.el1800.rn/00aeldb2

Okenpbl N TMAPOKCUAbI HATPUA U 1 Bubnuoteka LLIOK

Kanms blip8://T.el1800.r1/00ae14b2


https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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55

56

57

58

59

60

LLLenoyHo3emMenbHble MeTasbl -
KanbLunii 1 MarHui

BaXkHelLne COeAUHEHUS KaslbLus

O606LeHNe U cucTeMaTn3aLns
3HaHWM

YKECTKOCTb BOAbI M Crocobbl eé
yCTpaHeHus

MpakTnueckasa pabota Ne 6 no
Teme "">KECTKOCTb BOAbl N METOAbI
eé ycTpaHeHua"

ANOMUHWNT

Am®poTepHble CBOICTBa OKCKia 1
rmgpokcmaa

Keneso

OKcuabl, TMEPOKCUAbI U CONK
xxenesa (11) nxenesa (I1)
O606LeHNe U cucTeMaTn3aLns
3HaHWM

MpakTnyeckas pabota Ne 7.
PeweHmne skcnepuMeHTaIbHbIX
3a/lay rno teme «BaxkHenlwune
MeTan1bl U UX COEAUHEHUS»

BbluncneHnsa no ypaBHEHUAM



61

62

63

64

65

66

67

68

XUMUYECKNX peaKkLUii, ecnm oguH
N3 peareHToB faH B U30bITKE uan
COAEPXUT NpUMecn. BblumcneHns
MaccoBOI 40/ BbIX0fa NPOAYKTa
peakuum

O6o6weHne U cucTemaTmsaLmns
3HaHW

KoHTposnbHas pabota Ne4 no teme
«BaxkHeliwme meTanibl N Ux
COEAMHEHMNSA»

BewiecTBa 1 matepuasnbl B
NOBCEAHEBHOM XU3HN YesioBeKa
XUMUYecKoe 3arpsasHeHue
OKpY>XXatoLei cpeapl

Ponb xumunun B pelleHnn
3KOJI0rn4veckux npobsiem
PesepBHbIli ypok. O606UEHNE 1
cucTemaTm3aums 3HaHWI
PesepBHbI ypoK. O606LLEHNE 1
cucTemaTm3aums 3HaHWI

PesepBHbIli ypok. O606LEHNE 1
cucTemaTm3aums 3HaHWI

OBLLEE KOJIMYECTBO YACOB IO
MPOrPAMME

68

bip8://T.el1800.rn/00ae1750

Bubnnoteka LJIOK
biip8://T.el1800.rn/00ae360

Bubnnoteka LJOK
blip8://T.el1800.rn/00ae4270

Bubnnoteka LJOK
biip8://T.e11800.rn/00ae4270

Bubnnoteka LJIOK
biips://T.e1800.rn00ae0”0a

Bubnnoteka LJOK
biip8://T.el1800.rn/00a”b33c

Bubnnoteka LJOK
biip8://T.el1800.rn/00a”9cb2


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

YUEBHO-METOANYECKOE OBECIEYEHWE
OBPA3OBATE/IbBHOI O NMPOUECCA
OBA3ATEJIbHbIE YYEBHBIE MATEPUANDBI ANA YHEHUNKA

» Xumug, 8 knacc/ MNabpuenaH O.C., Octpoymos W.I"., Cnagkos C.A.,
AKLMOHEPHOe 06LLecTBO «M3aTenscTBO «pocBeLLeHne»
» Xumunsg, 9 knacc/ MNabpuensaH O.C., Octpoymos W.I"., Cnagkos C.A.,

AKLUMOHEPHOe 06LLecTBO «M3aTenscTBO «lpocBeLleHne»

METOANUECKWE MATEPUANDLI ANA YUNTENA

1. la6bpuensaH O. C., BockoboiHukosa H. M., Awykosa A. B. HacTtonbHas
KHUra yumtens. Xumus. 8 kn.: Metoguyeckoe nocobue. - M.: Jpodga, 2021.
2. MabpuensaH O. C., Awykosa A. B. TeTpaab An1a nabopaTopHbIX OMbITOB U
npakTnyeckmnx pabot. 8 k. K yuyebHuky O. C. MabpuensHa «Xumus. 8 knace.
M.: Opodgpa, 2022.

3. NabpuengH, O. C. MeTtognyeckoe rnocobue K yyebHuky O. C. MabpuensHa
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