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NMNOACHUTENbHAA 3AMUCKA

[Mporpamma Mo XMMmMM Ha ypOBHE OCHOBHOro obuiero obpasoBaHus
cocTaBneHa Ha ocHoBe TpeboBaHM K pedynbTaTamM OCBOEHUA OCHOBHOW
obpasoBaTenbHOM  nporpaMmbl  OCHOBHOro  obuwiero  obpasoBaHus,
npeactasneHHblx B ®IOC OO0, a Takke Ha ocHoBe deaeparnbHOn
paboyen nporpamMmbl BOCMUTAHUS U C YY4ETOM KOHLENUUM npenogaBaHus
yyebHoro npeomeTta «Xumusi» B 0OpasoBaTefibHbIX OpraHmM3auusx
Poccuurckon ®epepaunn.

Mporpamma nNo XxumMuu JaéT npeactaBneHne o uensx, ooulen
cTpaTermm oby4eHusi, BOCNUTaHUA U pas3BuTUs obyvatomnxcs cpeactsamm
yyebHOro npegmeTa, YycTaHaBnuMBaeT ob0sa3aTenbHOe nNpeaMeTHoe
cogepxaHue, npegycmaTpuBaeT pacrnpefeneHne ero no Knaccam U
CTPYKTypMpOBaHMe Mo pasgenaMm M Temam nporpaMmmbl MO XMMWUMU,
onpegensdeTr  KOSIMYECTBEHHbIE U KA4YeCTBEHHbIE  XapaKTEepPUCTUKU
coaepXaHus, peKkoMeHOyeMyto nocnegoBaTenbHOCTb U3YYEeHUS XUMUK C
YYETOM MEXNPEOMETHbIX U BHYTPUNPEOAMETHbIX CBS3EN, NOrMKM y4ebHoro
npouecca, BO3pacTHbIX OcCoObBeHHOCTeM oby4arowmxcs, onpegenser
BO3MOXHOCTM NpeameTa Ans peanusaumm TpeboBaHMW K pesynbTaTam
OCBOEHUS1 OCHOBHOW 0BpasoBaTesibHOM NporpamMmMbl Ha YPOBHE OCHOBHOIO
obuero obpasoBaHua, a Takke TpeboBaHMM K pesynbTaTtaMm 0by4yeHus
XUMUM Ha YPOBHE Lenen naydyeHust npeamMmeTta n OCHOBHbIX BUOOB y4ebHo-
no3HaBaTeNlbHOM AeATENIbHOCTM 0byyatoLerocsl nNo OCBOEHUID Yy4ebHOro
coaepXKaHus.

3HaHMe XMMUKN CYXXUT OCHOBOM AS11 POPMUPOBAHUS MUPOBO33PEHUS
obyuvaroLlerocsi, ero npeacraBfeHMn O MaTepuanbHOM eauvHCTBE MUpa,
BaXXHYDO poOSfib  UrparT ¢opMUpyEMbIE XUMUEN NpPeacTaBneHust o
B3aMMONpeBpaLLEeHUsX aHeprum n o6 3BonUMKM BELWECTB B npupoae, o
NyTaX  peweHus  rnobanbHblX  Npobnem  yCTOMYMBOIO  pasBUTUS
4YerioBeYECTBA — CbIPbEBOWN, SHEPreTUYECKOM, MULLEBOMN N SKOSTOrMYECKOM
B6e3onacHocTn, Npobnem 3apaBooOXpaHEHUS.

N3yyeHne xmumumn:

cnocobcTByeT peanusauumM BO3MOXHOCTEW AN CaMopasBUTUS U
dopMnpoBaHUA  KyrnbTypbl JIMYHOCTU, €€ obwen u GYHKUMOHANTbHOM
rPaMOTHOCTH;

BHOCUT BKNag B (OPMMPOBAHME MbIWMEHUS U TBOPYECKNX
cnocobHocTen o6GyvaloLMXCs, HaBbIKOB WX CaMOCTOATENbHON Yy4ebHOM
OEATENbHOCTN, 3KCNEPUMEHTanNbHbIX W MUCCNegoBaTENbCKUX  YMEHUMN,
HeoOXoANUMbIX Kak B MOBCEOHEBHOW XM3HWU, Tak U B NpodeCCMOHanbHOM
OenaTenbHOCTY;

3HAKOMUT CO CrneundMKON HAy4yHOro MbIWIEHUS, 3aknagbiBaeT
OCHOBBbI LIENTOCTHOrO B3rNsiga Ha eauMHCTBO NPUPOoAbl 1 YerioBeKa, SBMsieTCs
OTBETCTBEHHbIM  3TanoM B  (opMnpoBaHUN  €CTECTBEHHO-HAY4YHOW
rPamMoTHOCTM ObyyatoLmnxcs;



cnocobctByeT  QOPMMPOBAHUID  LEHHOCTHOrO  OTHOLUEHUS
€CTEeCTBEHHO-HaY4YHbIM 3HaHWAM, K MpUpode, K 4YerioBeKy, BHOCUT CBO
BKNaz B 9Kkonornyeckoe obpasoBaHne obyvaroLmxcs.

[aHHble HanpaBneHna B o0byvyeHuUM xumumnm obecnevmBaroTcs
cneundunkon cogepxaHma yyebHoro npeameTta, KOTOpPbIA  SABMSETCS
negarormMyeckn aganTMpoBaHHbIM OTpakeHnem 6a3oBOM HaykM XMMWUM Ha
onpeaenéHHoM atane e€ pasBuTUS.

Kypc Xxumum Ha ypoBHE OCHOBHOro obuwero obpasoBaHus
OPUEHTMPOBAH Ha OCBOEHME OOy4valoWMMNC CUCTEMbI NepBOHaAYanbHbIX
NMOHATUMA XUMWUU, OCHOB HEOPraHNUYECKOM XMMUM N HEKOTOPbIX OTAENbHbIX
3HAYUMBbIX NOHATUN OPraHNYECKON XUMUMN.

CTpyKTypa codepaHusi nporpammbl MO XumMmm copMumpoBaHa Ha
OCHOBE CMCTEMHOro noaxoaa K eé msydeHuto. CogepxaHve ckrnagbiBaeTcs
N3 CUCTEMbI MOHATUA O XUMUYECKOM 3dfIEMEHTE U BELLECTBE U CUCTEMbI
NMOHATMA O XuMmdeckon peakunn. OBe 9TU CUCTEMbI  CTPYKTYPHO
OpraHu3oBaHbl MO MPUHLMMIY MNOcCneaoBaTeNbHOro pPasBUTUS 3HAHUA Ha
OCHOBE TEOPETMYECKNX NPeaCTaBeHN Pa3HOro YpPOBHS:

— aTOMHO-MOJSIEKYSISIPHOMO YYEHUS KaK OCHOBbI BCETO €CTECTBO3HAHMS;

— [Nepuoanyeckoro 3akoHa [1. 1. MeHaeneeBa kak OCHOBHOIO 3aKOHa
XUMUN;

— YY4EHUH O CTPOEHMN aTOMa U XMMUYECKOWN CBA3N;

— npeactaeneHnn o6 3neKTPoNMTMYEeCKONn Auccouuaunn BELLECTB B
pacTBopax.

TeopeTnyeckne 3HaHUA paccMaTpuBalOTCA Ha OCHOBE 3MMUPUYECKU
NOJSTy4eHHbIX U OCMbICINEHHbIX (PAKTOB, pa3BUBaAKOTCS NocnegoBaTenbHO OT
OOHOrO YPOBHSA K APYromy, BbIMNONHAA YHKUMN OOBACHEHUA U
NPOrHO3MPOBaHUA CBOWCTB, CTPOEHUSI U BO3MOXHOCTEW MPaKTUYECKOro
NPUMEHEHNA U MOSTyYeHNA N3yHaeMbliX BELLECTB.

OcBoeHne nporpaMmmbl MO XUMUKU  crnocobCcTByeT OPMUPOBAHUIO
npeacraBneHna O XMMUYECKOM COCTaBMnALLEN HAay4YHOW KapTUHbI Mupa B
NOrMKe e€ CUCTEMHOM npupoabl, LLEHHOCTHONO OTHOLWIEHUS K Hay4yHOMY
3HaHUIO N MeTodaM MO3HaHMA B Hayke. M3yyeHne xmmuin nNpoucxoamT C
NPUBMAEYEHNEM 3HAHUA U3 paHee W3YYEeHHbIX Y4ebHbIX NpPeaMETOB:
«Okpyxatowmm mmp», «brnonoruns. 5—7 knaccel» n «dunsunka. 7 knacce.

Mpn M3y4eHUn XMMUN NPOUCXOOUT (POPMUPOBAHME 3HAHMA OCHOB
XUMUYECKON Haykm Kak obnactm COBPEMEHHOrN0 €eCTecTBO3HaHUS,
NPaKkTU4YEeCKoON AesATEeNbHOCTU 4erioBeka M Kak OgHOro U3 KOMMOHEHTOB
MUPOBOM  KynbTypbl. 3agada ydebHOro npegmetra COCTOMT B
dOpMNPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUW — BaKHEWLWMX (OAKTOB,
NMOHATMN, 3aKOHOB N TEOPETUYECKMX MONOXEHUN, AOCTYMHbIX 0606 EeHNI
MMUPOBO33PEHYECKOrO Xapakrepa, A3blka Hayku, B NPMOBLEHNN K HAayYHbIM
MeTodaM MO3HaHUA MPU U3YYEHUU BELLECTB U XUMWUYECKUX peakuun, B
dopMmnpoBaHUM N Pa3BUTUM NO3HABATESIbHbIX YMEHUN U UX NPUMEHEHNN B

K
7



y4yebHOo-no3HaBaTenbHOM U Yy4ebHO-UccneaoBaTeNbCKOM OEATENIbHOCTH,
OoCBOeHuM npasun  6esonacHoro obpauleHnss C  BelwecTtBamuy B
NoBCEOHEBHOW XXN3HW.

Mpn n3y4yeHUn XMMmM Ha ypoOBHE OCHOBHOro obuiero obpasoBaHUs
Ba)HOE 3HayeHne npuobpenn Takme uenu, Kak:

— dhopMUpOBaHNE MHTENSEKTYaNlbHO Pa3BUTON FIMYHOCTU, TOTOBOWN K
camoobpasoBaHuO, COTPYOHUYECTBY, CaMOCTOATENbHOMY  MPUHSATUIO
pelweHnin, cnocobHon aganTMpoBaTbCs K ObICTPO MEHSAOLWMMCH YCNOBUSM
XKU3HU;

— HanpasefeHHOCTb O06y4yeHust Ha cuctemaTudeckoe npuobLieHne
obyvalwmxca K CaMOCTOATENbHOM MO3HaBaTENbHON OEATENbHOCTH,
Hay4YHbIM MeTO4aM MO3HaHus, (POPMUPYIOLLMM MOTUBALMIO U pasBUTUE
CMOCODOHOCTEN K XUMUMN;

— obecnevyeHne ycrnoBun, crnocobCTByOWMX  NpUobpeTeHnto
obyvalowmMmMmca onbiTa pasHoobpas3HOM AeATENbHOCTU, MO3HAHUA WU
CaMOMO3HaHUA, KITHOYEBbLIX HaBbIKOB (KIMHOYEBbLIX KOMMETEHLMI), UMEIOLLNX
YHUBepcarnbHOe 3Ha4YeHne Ansa pasfnnyHbiX BUOOB AeATENbHOCTY;

— (popmupoBaHune obLien yHKLMOHANIbHON N eCTECTBEHHO-HAY4YHON
rPaMOTHOCTU, B TOM 4YUCIIE YMEHUN OOBLACHATbL U OLEHMBATb SIBIIEHUS
OKpyXXalolero Mupa, WUCNOoSb3yss 3HaHUS W ONbIT, MOJSIyYEHHbIE MpWU
N3y4eHUN XUMUN, NPUMEHATb UX NPU peLLleHnn NpobremM B NOBCEOHEBHOM
XN3HU U TPYOOBOW AEATENBHOCTMU;

— opmMupoBaHMe y 0byvalLMXCA FYMaHUCTUYECKMX OTHOLLEHUHN,
NOHMMaHMA LEHHOCTU XMMUYECKUX 3HAHUK ONs BbIpabOTKM 3KOMOrM4Yeckn
LieriecoobpasHoro noseaeHusi B ObiTy U TpyaoBOM AEATENbHOCTU B LEenax
COXpaHeHUs1 CBOEro 340P0BbS U OKpYXKaroLLen NpUpoaHON cpenbl;

— pasBuUTUE MOTMBaLUN K 0BYy4eHUI0, CNOCOBHOCTEN K CAMOKOHTPOSTHO
N CaMOBOCMUTAHUIO HA OCHOBE YCBOEHUs1 0bLlevenioBeyYeckux LEeHHOCTEN,
rOTOBHOCTM K OCO3HaHHOMY Bblbopy npochuns wn HanpaBfEHHOCTH
AanbHenwero obyyeHus.

Obuwee ymcno vacoB, OTBEOEHHBIX ANSA U3YYEHUSI XUMUN Ha YPOBHE
OCHOBHOro obuero obpasoBaHus, coctaBnsieT 136 4Yacos: B 8 knacce — 68
Yyacos (2 4Yaca B Hegentw), B 9 knacce — 68 4acoB (2 4aca B HeZento).



COOEP>XXAHUE OBYYEHUA

8 KINACC

NepBoOHa4YanbHbIe XUMUYECKUE NOHATUA

MpegmeT xumun. Ponb XMMUK B XU3HN YernoBeka. XMMUSA B CUCTEME
Hayk. Tena u BewecTBa. dusmyeckne cBOMCTBA BeLLeCTB. ArperaTtHoe
cocTtosaHne BellecTB. [MoHATME O MeTodax MO3HaHWA B XUMUKU. YuUcTble
BewlecTBa U cmecu. Cnocobbl pasgeneHns cMmecen.

ATOMbI U MOJieKysbl. Xnmmyeckue anemeHTbl. CUMBOSbI XUMUYECKNX
anemeHToB. [lpocTble M CcrnoxHble BelwecTBa. ATOMHO-MONEKYNapHoe
y4yeHue.

Xumndeckass  copmyna. BaneHTHOCTb  aTOMOB  XMMMUYECKUX
anemMeHToB. 3aKOH MOCTOsIHCTBaA cocTaBa BeuwlecTB. OTHOcCUTENbHas
aToMHasa macca. OTHocuTenbHasa MornekynsipHas macca. Maccosasa gons
XUMWNYECKOrO 3NIEMEHTA B COEANHEHUN.

KonunyectBo BewectBa. Monb. MongpHaa wmacca. BsanmocBssb
KONn4ecTBa, Macchbl U Yncra CTPYKTYPHbIX eanHUL, BewecTBa. PacyéTtbl no
dopmynam XMMmM4eCckux coeUHEHUN.

dusnyeckme U XMMUYECKNE SBMEHUS. XUMUYEcKad peakuma u eé
Npu3Hakn. 3aKOH COXpaHEeHUs1 Macchbl BelwecTB. XMMUYECKME YpaBHEHUS.
Knaccudmkaums XMMUYECKMX peakuun (COeOouHEHUs,  pasroXeHus,
3ameLlleHuns, obmeHa).

XumMmuyeckul akcnepumeHm:

3HAaKOMCTBO C XUMMUYECKOM nocydon, npasunamu paboTbl B
nabopatopun 1 Nnpuémamm obpawieHna ¢ nabopatopHbiM 060pyaOBaHNEM,
Nn3yyeHMe N onucaHme U3MYeCcKnx CBOMCTB 06pasLoB HeOopraHW4ecKux
BellecTB, HabniwogeHne duamyecknx (NnasneHue BOCKa, TasHMe nbAa,
pacTupaHue caxapa B CTynke, KUNeHue W KoHgeHcauust BoAbl) W
XUMUYECKMX (rOpeHMe CcBeyu, MNpokanvMBaHue MegHOW MNPOBOJSIOKM,
B3aMMOAENCTBME Mena C KMCNOTOW) sBNEHWW, HabnwgeHne n onucaHue
NPU3HAKOB MNPOTEKAHMS XUMUYECKUX peakuumn (pasnoxeHue caxapa,
B3aMMOLENCTBME CEPHOM KMCAOTblI C xropuaom 6apusi, pasnoxeHune
rmgpokenga megu (ll) npu HarpeBaHuM, B3aMMOLEWCTBUE Xenes3a C
pactBopom conn meau (Il), nayyeHme cnocoboB pasfeneHusi CMecen: C
NMOMOLLbIO  MarHuTa, QUIbTpoBaHWE, BbiNapuBaHue, AUCTUNNAUUS,
XpomaTorpadusi, NpoBeAeHNE OYUCTKM NOBaApPEHHOW conn, HabngeHne u
onucaHuve pes3ynbTaToB MNPOBEAEHUS ONbiTa, WANOCTPUPYIOLLETO 3aKOoH
COXpaHeHusi Maccbl, co3gaHne mogenen Mosnekysn (LapocTep)KHEBbIX).

BaxHenwue npeacraBuTenn HeopraHM4YeCKuUX BewecTs

Bosgyx — cmecb rasos. CoctaB Bo3gyxa. Kucnopog — afeMeHT u
NnpocToe BeLecTBO. HaxoxaeHue kucnopoga B npupone, dusmyeckue u
Xummnyeckme ceonctBa (peakummn ropenud). Okcuabl.  [lpymeHeHue
kmcnopoga. Cnocobbl nonydeHust kucnopoga B nabopatopum M



npomblwneHHocTn. KpyroBopoT kucrnopoga B npupoge. O30H —
annoTponHas Mmoangukauma kmcnopoaa.

TennoBon 3P@PEKT XMMUYECKOM  peakuun, TepMOXMMUYECKME
YpaBHEHUS, 3K30- U SHOOTEPMUYECKME peaKkuun. TonnmnBo: yroflb 1 MeTaH.
3arpsisHeHne BO34yxa, YCUreHue napHUKOBOro adpdekta, paspylueHue
O30HOBOIO CJIOS.

Bogoopoa — aneMeHT 1 NpocToe BellecTBo. HaxoxaeHne sogopoaa B
npupoae, uanyeckne M XMMUYECKNE CBOWCTBA, NPUMEHEHWEe, Cnocobbl
nonyyeHunsi. KucnoTbl 1 conu.

MonspHbI 06bEM rasoB. Pac4éTtbl MO XMMUYECKUM YPaBHEHUSIM.

dusnyeckne csoucTBa Boabl. Booa kak pacTtBoputesnb. PacTtBopbl.
HacblWweHHble U HeHacbIWEHHbIE PacTBOPbLl. PacTBOPMMOCTb BELLECTB B
Boge. MaccoBasi oonsi BewectBa B pacTtBope. XMMUYECKME CBOMCTBA
Boabl. OcHoBaHus. Ponb pacTBOpOB B MPUPOAE M B XU3HM 4YeroBeka.
KpyroBopoT BoAbl B npupoge. 3arpsisHeHne npupogHbix Bog. OxpaHa u
O4YMCTKa NPUPOAHbIX BOA.

Knaccudomkauyus HeopraHn4ecknx COeIHEHUM. Okcuabl.
Knaccudmkauus okcuaoB: coneobpasyoume (OCHOBHbIE, KUCIOTHbIE,
amoTepHble) U Heconeobpasywowme. HomeHknatypa  OKCMOOB.
dunsnyeckne n xXummyeckme CBoMCTBa okcnaos. Nony4yeHne okcruaos.

OcHoBaHus. Knaccudukaumsi OCHOBaAHUM: LLESIOYM N HEPACTBOPUMbIE
OCHOBaHuA. HomeHknaTypa OCHOBaHUN. ®Dusmyeckne wn XMMUYeckue
cBoKcTBa ocHOBaHui. [onyyeHne ocHOBaHUM.

Kucrnotel.  Knaccudumkaumss  kmcnot.  HomeHknaTypa  KMCHOT.
dunsmyeckme n XMMmUYecKMe CBOMCTBA KUCNOT. PAa akTMBHOCTUM MeTasnsos
H. H. bekeTtoBa. lony4yeHne KMCNOT.

Conn. HomeHknatypa conen. dumsnyeckme n XMMUYECKNE CBOWMCTBA
conen. lNony4eHne conewn.

(eHeTUYecKas CBA3b MeXay KrnaccamMmu HeopraHNYecKnx CoeaqUHEHNN.

XumMmuyeckul akcrnepumeHm:

Ka4eCTBEHHOe onpeaesieHne CcoaepXaHusa Kucropoga B BO3ayxe,
nonyyeHue, cobupaHue, pacnosHaBaHMe N U3y4yeHne CBOUCTB KUCIIOpoaa,
HabniogeHne B3aMMOOENCTBUSA BeELWECTB C KUACMOPOAOM WU YCHOBUSA
BO3HMKHOBEHUA W MNpeKpaLleHns ropeHus (rnoxapa), O3HaKOMIIEHWEe C
obpasuamMm OKCMOOB WM OMUCaHME WX CBOWCTB, MONyyeHue, cobupaHue,
pacrno3HaBaHune n n3yyeHune CBOWCTB Boaopoaa (ropeHwe),
B3aumogencteme Bogopoga C  okcugom  meam  (lI)  (BO3MOXHO
ncnonb3oBaHMe Buaeomatepuanos), HabnwgeHne o006pasuoB BELLECTB
KonuyectBom 1 Monb, wuccnegoBaHMe OCOBEHHOCTEN pPaCTBOPEHUS
BewecTB C pPasfiMdHOM pPacCTBOPUMOCTLIO, MPUrOTOBIIEHME PaCTBOPOB C
onpeneniéHHom MaccoBoOU aonen pPaCTBOPEHHOIO BELLEeCTBa,
B3anMOAeNcTBMe BoAbl C MeTannamMmm (HaTpuem u Kanbumem) (BO3MOXHO
ncnosib3oBaHme Bungeomartepuanos), nccrnegoBaHmne obpasuos



HEeOopraHN4YecKnxX BELLECTB pasfMyHbIX KraccoB, HabnogeHne nMaMeHeHus
OKpacku WHAOMKATOPOB B pacTBoOpax KUCIIOT W LUeoYen, usyyvyeHue
B3aumonenctemna okcmaa meam (1) ¢ pactBOpoM CEPHOWM KUCIOTbI, KUCNOT C
MeTannamMmm, peakuum HeuTpanmsauum, rnonyyvyeHme HepacTBOPMMbIX
OCHOBaHWN, BbITECHEHME OOHOro MeTanna ApyrmMm M3 pacTtBopa Conu,
peLleHne 3IKCnepuMeHTanbHbIX 3agavy no Teme «BaxHenwmne knaccol
HEOPraHN4YecKnx CoeaNHEHNNY.

Mepuognyeckun 3akoH u lNMepumoguyeckas cucrema XMMMUYECKUX
anemeHtToB [1. U. MeHpeneeBa. CtpoeHue atomoB. Xumwuyeckas
cBs3b. OKUCNUTENbHO-BOCCTAaHOBUTESbHbIE peaKkuumn

[MepBble MOMNbITKM Kraccuukaunm XMMMYecknx arieMeHToB. oHaTue
O rpynnax CXOAHbIX 3JIEMEHTOB (LeNIoYHble U  LeNoYHO3eMErNbHbIe
MeTannbl, ranoreHbl, MHEPTHblEe rasbl). ANEeMeEHTbl, KOTopble 0b6pasytoT
amMmdOoTepHble OKCUAbI U TMAOPOKCUAbI.

Mepnoandecknn 3akoH. [lepuogmyeckad cucTemMa XUMUYECKUX
anemeHToB [1. 1. MeHpeneeBa. KopoTkonepuoaHasa v annHHoNepuoaHas
dopmbl  [lepunogmnyeckon CUCTEMbI XUMUYECKMX anemeHToB [. W.
MeHngeneeBa. [lepuogbl 1 rpynnbl. PU3NYECKMA CMbICIT MOPSALKOBOro
HOMepa, HOMEpPOB Nepuoga v rpynrbl AfIeMeEHTa.

CtpoeHne atomoB. CocTaB aTOMHbIX aaep. M3oTonbl. ONEKTPOHbI.
CTpoeHne anekTpoHHbIX obonioyek atomoB nepBbiXx 20 XUMUYECKUX
anemeHToB [Nepuoaunyeckon cuctemol 1. . Mengeneesa. XapakrepucTtuka
XUMWYECKOro anemMeHTa no ero nosioxeHuto B [Nepunoguyeckonm cucteme [.
N. Menpgeneesa.

3aKOHOMEPHOCTU  U3MEHEHWs  paguyca aTOMOB  XMMWYECKUX
9IEMEHTOB, MeTanfIMYecknx N HemeTanIM4yeckux CBOMCTB MO rpynnam u
nepuogam.

3HayeHne [lepuoguyeckoro 3akoHa w [lepuoandeckon cuUcTeMsbl
XUMUYECKNX JNEMEHTOB And pasBuUTUS Haykm u  npaktukn. . W.
MeHOeneeB — Y4EHbIN N rpaXKaaHWH.

Xumniyeckasi cBa3b. KoBaneHTHast (nondpHasi U HenonspHasi) CBA3b.
OnNEeKTPoOTPMLATENBHOCTb XMMUYECKNX N1IEMEHTOB. MloHHas CBA3b.

CteneHb okucnenusi. OKUCRUTENbHO-BOCCTAHOBUTENbHbIE pPeaKLUun.
Mpouecchbl OKucneHus n BOCCTaHOBI1EHUS. Oxkucnntenu n
BOCCTaHOBUTENN.

XumMmuyeckuu akcriepumMeHm:.

n3yyeHme obpasyoB  BeELLECTB METanfioB UM HEMeTansos,
B3aMMOOENCTBME TMOPOKCMOA LUMHKA C pacTBOpaMu KUCNOT W LLENoYeEn,
npoBefeHne OnbITOB, WUMSNIOCTPUPYIOLLUNX  MPUMEPbl  OKUCITUTESbHO-
BOCCT@HOBUTENbHbIX  peakunmn  (ropeHune,  peakunmm  pasnoXeHus,
coeaNHEeHUs).

MexxnpedmemHbie cesizu



Peanusaumna mexnpegMeTHbIX CBA3EN NPU U3YYEHUUM XUMUN B 8
Knacce OCYyLLEeCTBMAETCHA Yepe3 UCMNOoSb30BaHMEe Kak oOLLMX eCTEeCTBEHHO-
Hay4YHbIX MOHATUMA, TaK W MNOHATUN, SBAAOWMXCA CUCTEMHbIMU 4N
OTAErNbHbIX NPEeAMETOB eCTECTBEHHO-HAY4YHOro LMKna.

Obuwume ecTeCTBEHHO-Hay4Hble MOHATUS: HayYHbIM OaKT, rMnoTesa,
Teopusl, 3aKOH, aHanmM3, CUHTEe3, Knaccudukauus, nepnognyHoOCTb,
HabngeHne, OKCNEepUMEHT, MOAEeNnMpoBaHuWEe, W3MepeHne, MoLerb,
sBNeHne.

dunsmka: matepusi, aTtomMm, 3NEKTPOH, MNPOTOH, HEUTPOH, WMOH, HYKNUA,
N30TOMbl, PAANOAKTUBHOCTb, MOSIeKyna, anekTpuydecknn 3apsd, BewecTso,
Teno, o6béM, arperaTHOe COCTOsIHME BellecTBa, ras, duanyeckue
BENNYUHbI, eANHNLBI N3BMEPEHNS, KOCMOC, NMNaHeTbl, 38€34bl, ConHue.

Buonorus: boTocnHTes, AbixaHne, buocdepa.

'eorpadusa: atmocdepa, rmgpocdepa, MUHeparnsbl, FOpHbLIE MOPOAbI,
nosie3Hble MCKonaemble, TONIMBO, BOAHbIE PeCypChbl.

9 KINACC

BelwecTBO U XMMMYecKas peakuus

Mepuogndecknin  3akoH. [llepuognyeckas cuctemMa XUMUYECKUX
anemeHtoB [1. V. MeHpeneesa. CTtpoeHne atomMoB. 3aKOHOMEPHOCTU B
N3MEHEHNN CBOWCTB XMMWYECKUX OSIEMEHTOB MEpPBbIX TPEX MNEPUOOOB,
Kanus, Kanbuma uU MX COeOMHEHMA B COOTBETCTBUM C MOSIOKEHUEM
anemMeHToB B lepunoanyeckon cucteme n CTPOEHMEM NX aTOMOB.

CtpoeHune BellecTBa: BUAObI XMMUYECKOMN CBA3N. Tunbl
KPUCTanM4Yecknx peweTok, 3aBMCMMOCTb CBOWCTB BellecTBa OT Tuna
Kpuctanindeckon peLleTkn N Buga XMMnU4YeCcKon cBA3u.

Knaccudpumkauma ©n  HOMEHKNatypa HeopraHW4yecKMx BeLlecTB.
XuUMUyeckme CBOWCTBA BELLECTB, OTHOCALMXCA K pPasfnyHbIM Krnaccam
HeopraHM4YecKnx CoeauHEeHUn, reHeTunyeckass CBA3b HeOopraHUYecKux
BeLlecTB.

Knaccudgumkaumnsa XmmMmyeckux peakumin no pasnuyHbiM npusHakam (no
YMCIly M COCTaBy Yy4acTBYKOWMX B peakuun BeLEeCTB, MO TennoBoMy
3pPeKTY, MO U3MEHEHMIO CTEMNEHEN OKUCINEHUS XUMUYECKUX BNIEMEHTOB,
no obpatMMocTun, Mo y4acTuo KatanumsaTtopa). OK30- U IHOAOTEPMUYECKNE
peakunn, TepMOXUMUYECKNE YPpaBHEHMUS.

[MOHATME O CKOPOCTU XMMUYECKOM peakumn. NoHaTne 06 obpaTmmblx n
HeobpaTUMbIX XUMMYECKMX peakuusix. [lOHATMEe O TOMOreHHbIX W
reTeporeHHbix peakuusix. NoHsaTne o katanuse. lNoHATUE O XMMWUYECKOM
paBHoBecun. dakTopbl, BMMSAIOLWME HA CKOPOCTb XMMWUYECKOMN peakunmn u
NONOXEeHNEe XMMNYECKOTO PpaBHOBECKA.

OKnCNNTENBbHO-BOCCTAHOBUTESNBHLIE pPEeaKuuK, 3MEKTPOHHbLIN HanaHc
OKUCITUTENbHO-BOCCTAHOBUTENBHON peakunn. CocTaBreHne ypaBHEHWUN
OKUCINTENbHO-BOCCTAHOBUTENbLHbLIX peakuun C UCnonb3oBaHNEM MeToaa
9MEeKTpoHHOro 6anaHca.



Teopus  anekTponUTUYECKOW  Auccounaumn.  INeKTposniuTbl U
HeanekTponuTbl. KaTnoHbl, aHMoHbl. MexaHn3am auccoumaummn BewecTB C
pasnnYHbIMXN  BUOAAMWU  XMMMYeckon cBasn. CTeneHb auccoumnaumn.
CunbHble 1 cnabble aNeKkTPoNUTHI.

Peakunn noHHOro obmeHa. YcrnoBusi nNpoTeKaHUs peakumi WOHHOTO
obmeHa, NosHble U COKpaLWEHHbIE MOHHbIE YpaBHEHUs peakunn. CBoncTBa
KMCNOT, OCHOBaHMM W coneM B CBeTe npeactaBneHnn o6
ANeKTPoNIMTUYECKon amccoumaumn. KayecTBEeHHble peakumn Ha WOHbI.
[MoHsATME O rmaponnse conen.

XumMuyeckul akcrnepumeHm:

O3HaKoOMIleHne C Moaenamm Kpuctaninyeckmnx peLeéToK
HEeopraHM4Yecknx BelecTB — MeTasyioB M HemeTtannoB (rpacurta w
arvasa), CIIOXHbIX BeLllecTB (xnopuga Hatpus), uUccrnegoBaHue
3aBMCMMOCTU CKOPOCTU XMMUYECKOM peakumn OoT BO3LENCTBUS pasfinNdHbIX
dakTopoB, MWCCnegoBaHUE 3NEKTPONPOBOAHOCTU PACTBOPOB BELLECTB,
npouecca Auccoumaumm KUCMOT, LWenoyem U conen  (BO3MOXHO
ncnosib3oBaHmne BNOEO MaTepuanos), npoBeaeHne OnbITOB,
UNNIOCTPUPYIOLWNX MNPU3HAKN MNPOTEKaHWA peakuurm WMOHHOro obmeHa
(obpasoBaHue ocagka, BblaeneHuve rasa, obpasoBaHWe BOAbl), OMbITOB,
UNNIOCTPUPYIOLLNX NPUMEPbLI OKUCITUTESTbHO-BOCCTAHOBUTENBbHbBIX peakuni
(ropeHve, peakuuu  pasnoXeHwsi, COeAWHEeHUd),  pacno3HaBaHue
HeopraHN4Yecknx BeLLECTB C MOMOLLbIO KaYeCTBEHHbIX peakuMil Ha MOHBI,
peLleHne aKCnepuMeHTasrbHbIX 3agau.

HemeTannbl u ux coeanHeHus

Obuwas xapaktepuctuka ranoreHoB. OcobeHHOCTM CTPOEHUSI aTOMOB,
XapakTepHble cTeneHn okucrieHns. CTpoeHne u usndeckme CBOMCTBA
NPOCTbLIX BeLWeCTB — ranoreHoB. XMmMnyeckne CBOMCTBa Ha nNpumMepe xropa
(B3anmopencTeune C MeTannamu, HemeTannamu, Lienioyamm).
Xnoposogopon. CongHaa KuCroTa, XMMUYeCKMe CBOWCTBA, MNoSlyvyeHue,
npumeHeHne. [lencteme xrnopa v Xfi0OpoBOAOPOAA Ha OpraHM3M 4YerioBeka.
BaxHenwue xnopmabl N UX HaxXoXOeHWe B npupoae.

Obwas xapaktepuctuka anemeHtoB VIA-rpynnbl. OcobeHHOCTU
CTPOEHUA aTOMOB, XapakTepHble CTeneHn okucneHus. CTpoeHne wu
dmsnyeckme CcBOMCTBA MNPOCTbIX BELEeCTB — KuUcropoda W cepbl.
AnnoTponHble MogudukaumMm Kncnopogda v cepbl. XMMUYECKne CBOWMCTBA
cepbl. CepoBogopof, CTpoeHue, (PUsndeckne M XUMMYeckne CBOMCTBA.
Okcuabl cepbl Kak nNpeacTtaBUTENN KUCNOTHbBIX okcuaoB. CepHasa KucrnoTa,
dunanyeckme n xmmmyeckme ceorcTea (obuine kak npeacrtaBuUTENs Kracca
KMCNOT 1 cneundunyeckne). XMMmMYeckme peakuuu, nexawme B OCHOBE
NPOMbILLIIEHHOrO crnocoba nonyvYeHns cepHon KUcnoTbl. [pumeHeHune
cepHon kucrnoTbl. Conn CepHOM KUCNOTbl, KavyeCTBEHHasl peakuusi Ha
cynbdart-moH. HaxoxgeHne cepbl W €€ CcoeguvHeHWn B npupoje.
XuMnyeckoe 3arpsisHeHue OKpyxawlwen cpefbl COoedUHEeHUSMU cepbl



(KNCNOTHBLIE O0XAOW, 3arpsi3HEHMe BO3dyxa WM BOAOEMOB), Crocobbl €ero
npegoTBpaLLeHns.

Obwas xapaktepuctuka anemeHtoB VA-rpynnbl. OcobeHHOCTU
CTPOEHMA  aTOMOB, XapaKTepHble  CTeneHn  OKuCIeHus.  A30T,
pacnpocTpaHeHne B npupoae, @uU3Myeckme u XUMUYECKNe CBOWCTBA.
KpyroBopoT asota B npupoge. AMMMak, ero usmyeckne n XmMmdeckme
CBOWMCTBA, Mnosny4vyeHne n npumeHeHne. Conn aMmmoHuda, nx mnsndeckmne m
XUMUYECKNE CBOWCTBA, NpumeHeHne. KadecTBeHHast peakums Ha WOHbI
aMMOHuA. A30oTHada Kucnota, eé€ nonydeHue, ouUsndeckme U XumMuyeckme
cBoncTBa (0bLWmMe Kak npeacraBuUTens Krnacca KACMOT 1 cneyndunydeckue).
cnonb3oBaHMe HUTPATOB W COSMlEM aMMOHUS B KayeCTBe MUHeparnbHbIX
yaobpeHui. Xnmunyeckoe 3arpsa3HeHune OKpyXatoLLeu cpenbl
COeIHEHNSMKN a30Ta (KUCIMOTHbIEe OOXAW, 3arpsi3HeEHne Bo3ayxa, Noysbl U
BOLOEMOB). docop, annoTporHble Moandumkaunmm  ocdoopa,
dmsnyeckme n xummndeckme ceomnctea. Okeng docdopa (V) n dbocdopHas
Kncnorta, duamyeckme U XMMWUYECKME  CBOWCTBA,  MOJyYeHue.
Mcnonb3oBaHue hoctaToB B Ka4ecTBe MUHEpPanbHbIX yoobpeHui.

Obwas xapaktepuctuka anemeHtoB IVA-rpynnbl. OcobeHHOCTU
CTPOEHM aTOMOB, XapaKTepHble CTeneHu OKUCIEeHunsa.  Yrnepoga,
annoTponHble Mogudukauuu, pacnpocTpaHeHne B npupoge, puanyeckmne
N xmmmyeckme ceouncTtBa. Agcopbuus. KpyroBopoT yrnepoga B npupoge.
Okcupabl yrnepoga, ux usmyeckne n XuMmyeckme CBOUCTBa, AENCTBME Ha
XMBbl€ OpraHn3Mbl, NOyYEHNE 1 NPUMEHEHNE. JKoNorndeckue npobnemel,
cBsi3aHHble ¢ okcuaom yrnepoaa (1V), runotesa rnobanbHOro noTensieHns
KnumaTa, napHUKOBbIN 3PekT. YronbHas Kucrota M €€ Cconun, ux
dun3nyeckme M XMMUYECKME CBOWCTBA, MOSyYEHME U NPUMEHEHME.
KayecTBeHHasi peakunsa Ha kapboHaT-noHsbl. Vicnonb3oBaHne kapboHaToB B
ObITY, MEANUUHE, MPOMBILLNEHHOCTN N CENbCKOM XO3SINCTBE.

[MepBOHa4YanbHble MNOHATUS 06 oOpraHMYecKknx BewecTBax Kak o
coeauHeHusix yrnepoga (MeTaH, 9TaH, 9TUNEeH, aueTureH, 3TaHofl,
rMULUEPUH, YKCycHast kucrnoTta). [MpupogHble UCTOYHUKM YrneBoLOopOaoB
(yronb, NpupogHbI ras, HeTb), NPOAYKTbl UX nepepaboTkn (6eH3nH), nx
posib B ObITY M NpOMbIWEHHOCTU. [ToHATE O Buonornyeckn BaXKHbIX
BelllecTBax: Xupax, 6enkax, yrnesogax — U UX ponu B XWU3HM YerioBekKa.
MaTepunanbHoe eanHCTBO OpraHN4YeCcKuUX N HeopraHMYeCcKnx cCoeauHeEHNN.

KpemHuin, ero cusnyeckne m XuMmyeckne CBOWCTBA, MOSyYEHUE U
npumeHeHne. CoegmHeHna kpemHus B npupoge. Obwme npeacraBneHus
06 okcuge kpemHua (IV) u KpemHueBon kucnote. Cwunukatbl, WX
ncnonb3oBaHne B ObITY, B MPOMbILINEHHOCTU. BaxHenwmne cTtponTenbHble
MaTtepuarnbl: KepaMmuka, CTEKMNO, LEMEHT, BETOH, ene3obeToH. MNMpobnemsl
6e30nacHoOro MCNob30BaHUS CTPOUTESNbHBIX MaTepuanoB B NOBCE4HEBHOM
XKU3HMN.

Xumu4deckul aKkcriepuMeHm:.



nsyyeHne obpasuoB HeopraHWM4eckMx BELLECTB, CBOWCTB COJSISIHOW
KMCNOTbl, NPOBEAEHME Ka4yeCTBEHHbIX peakuMn Ha XIopua-UoHbl W
HabniogeHMe nNpU3HaAKoOB WX  MNPOTEKaHWs, OMbITbl, OTpaxarLine
dumsnyeckme n XUMUYECKME CBOWCTBA ranioreHoB W MX COeAUHEHUN
(BOBMOXHO  MCNonb30BaHWME BuaeomaTepuarioB), O3HAKOMSIEHME C
obpasuamu xnopuaos (ranoreHngos), 03HaKoMIeHMe ¢ obpasuamm cepbl U
e€ coedunHeHusiMM (BO3MOXHO WCMOfb30BaHME BuaeomaTepuaros),
HabniogeHne npouecca oOyrnMBaHMS  caxapa nod  AeWUCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM KUCIOTbl, U3YyYEeHWE XUMUYECKUX CBOWUCTB
pa3baBfneHHON CEPHON KUCIOTbl, MPOBEAEHNE KAaYeCTBEHHOM peakuum Ha
cynbdaT-uoH 1 HabngeHne npusHaka e€ npoTekaHusi, 03HaKOMMEHne ¢
dmsnyeckumn ceomcteamm asorta, ocdopa n nx coeanHeHUm (BO3MOXHO
ncnonb3oBaHMe BugeomaTepuanoB), obpasuamn asoTHbIX U POCHOPHbLIX
ynobpeHun, nonyveHue, cobupaHme, pacnosHaBsaHne U U3y4eHme CBOMCTB
aMMuaka, npoBedeHME Ka4yeCTBEHHbIX peakuMin Ha WOH aMMOHUSA W
docdaT-MoH N n3y4yeHme npPU3HaAKoOB WX MNPOTEKAHWUS, B3aMMOLENCTBUE
KOHLUEHTPUPOBAHHOMW  a30THOM  KUCMOTbl C  Meabld  (BO3MOXHO
Mcnosib3oBaHMe BMaeomMaTepmarnoB), U3ydeHne moaenen Kpuctaniandeckmx
PEWETOK anmasa, rpacuta, ynnepeHa, O3HaAKOMSIEHME C MNPOLECCOM
agcopbumn  pacTBOPEHHBIX  BELWECTB  aKTUBMPOBAHHbLIM  YIMEM W
YCTPOMCTBOM MNpPOTUBOra3a, nornyvyeHne, cobupaHue, pacrnos3HaBaHue U
N3y4yeHne CBOWCTB YIMeKNCcnoro rasa, npoBefeHne Ka4eCTBEHHbIX peaKkLuni
Ha KapboHaT W CUNMKAT-UOHbl M WU3y4YeHMEe MNPU3HAKOB WX MNPOTEKaHWS,
O3HaKOMIIeHMe C NPOAYKUMEN CUNUKATHOW MPOMBILLSIEHHOCTU, peLueHune
9KCrnepuMeHTanbHbIX 3agad no Teme «BaxHenwme HemeTannbl M KX
COeIIHEeHUS».

MeTtannbl n nx coeguHeHns

Obwas xapakTepucTMka XUMWYECKUX ONEMEHTOB — MeETasnsioB Ha
OCHOBaHUM WX MNONoXeHuss B [lepnogmnyeckon cuUCTEME XUMUYECKUX
anemeHToB [1. 1. MeHpeneeBa u cTpoeHna atomoB. CTpoeHne MeTansnos.
MeTannuyeckass CBA3b W MeTariM4yeckaa Kpuctannmyeckaa peLleTka.
ONEKTPOXMMUYECKUA  pag  HanpsbkeHun  meTtannoB.  dusudeckue U
XuMmndeckme cesorctea metannoB. Obuwume cnocobbl NoAyyYeHUss MeTanos.
[MoHATME O KOppPO3MM MEeTansnoB, OCHOBHblIE CMNOCOObLI 3alWnTbl UX OT
kKoppo3un. Cnnaebl (CTanb, 4yryH, AlOpanioMUHUR, OpoH3a) ”n  ux
NpUMEHEHNE B BbITY M MPOMbILLIIEHHOCTM.

LlenoyHble wmeTannbl: nonoxeHne B [lepuogmyeckon cucteme
Xxummnyecknx anemeHtoB [l1. W. MeHpeneeBa, CTpoeHMe WX aTOMOB,
HaxoXxaeHune B npupode. duamyeckne M XMMmMYeckme cBOMCTBa (Ha
npumepe Hatpua u kKanus). Okcuabl U rMOpPOKCUMAbl HATPUS U Kanus.
[MpyMeHeHMe WenoYHbIX MeTannoB N UX COeANHEHUM.

LlenoyHo3emenbHble MeTanmnbl MarHMM M KanbUWW: MNONoXeHne B
NMepnoandeckon cucrteme xmmmdeckux anemeHtoB [. WN. MeHpeneesa,



CTPOEHME NX aTOMOB, HaxoXaeHue B npupoge. Pusmyeckne n Xmmmyeckmne
CBOMCTBA MarHusi U Kanbumd. BakHenwme coeanHeHna Kanbuma (okcmg,
rmapokcmg, conun). XKECTKOCTb BOAbl U CNOCOObI €€ YyCTpaHEHMS.

AntoMUHUI: nonoxeHne B [lepnognyeckon cUCTEME  XUMMUYECKUX
anemenToB [. 1. MeHgeneeBa, CTpoeHMe aToMa, HaxoXaeHWe B Npupoae.
dunsunyeckme n xmmmnyeckne cBoncTea antoMmHmMsa. AMMOTEpPHbLIE CBOWUCTBA
okcuaa v rmapokcuaa antoMmUHUS.

XKeneso: nonoxeHne B [lepuognyeckon CUCTEME  XUMUYECKUX
anemenToB [. . MeHaeneeBa, CTpoeHMe aToMa, HaxoXOEHWE B Npupoae.
dusnyeckne N xummndeckne cBoncTBa xenesa. Okcuabl, r’MOpoKcuMabl u
conu xenesa (1) nxenesa (lll), nx coctae, CBONCTBA U NMoOMy4YeHme.

XumMmuyeckul akcrnepumeHm:

O3HaKomreHue ¢ obpasuamm MeTannoB M CnmaBoB, UX U3NYECKUMMU
CBOMCTBaMMU, WU3y4eHME pe3ynbTaToOB KOPpPO3UMM MeTannoB (BO3MOXHO
ncnofib3oBaHWe BuaeomMmaTepuanoB), OCODEHHOCTEN B3aMMOOENCTBUSA
oKkcnmga Kanbuusi U HaTpuss C  BOAOW (BO3MOXHO MCMOSib30BaHWE
BugeomartepuanoB), uccrnegoBaHMe CBOWCTB XXECTKOW BOAbl, MpoLuecca
ropeHus Kenesa B Knucrnopoae (BO3MOXHO ncnonb3oBaHue
BugeomartepuanoB), MPU3HaAKoB MNPOTEKAHUA Ka4yeCTBEHHbIX peakuuMh Ha
MOHbI: MarHusa, Kanbuus, antoMmuHuna, uuHka, xenesa (I1) n xenesa (lll),
meam (lI), HabnogeHve n onvcaHwe NPOLLECCOB OKpalMBaHUS MNnamMeHu
MOHaAMW  HaTpuUd, Kanma U Kanbuusi (BO3MOXHO  MCMOSib30BaHUE
BugeomarepuanoB), uccrnegoBaHne amd@OTepHbIX CBOWCTB rnapokcuaa
antoOMNHUS 1 TMOPOKCMAA UMHKA, peLleHne aKCnepuMeHTanbHbiX 3agad no
Teme «BakHenwme meTtansnbl U X COeAUHEHUA.

Xvmua v oKkpyxarowiasa cpeaa

BewiectBa v maTtepuanbl B MNOBCEOHEBHOM XU3HW 4YernoBeKa.
besonacHoe ucnonb3oBaHWE BELWECTB M XUMUYECKUX peakuun B ObITy.
MepBasd NOMOLLb NPU XUMUYECKMUX OXKOrax 1 oTpaBreHUsIX.

XUMNYECKOE  3arpsaA3HeHMe  okpyxawlwen cpegbl (npegenbHas
OOonycTuMmasi KoHueHTpaumsa BewectB, ganee — [10K). Ponb xumun B
peLeHNN IKOSTOrnM4ecKux npodnem.

Xumu4deckul akcriepuMeHm:

n3yyeHme ob6pas3LoB MaTepuanoB (CTekno, CnnaeBbl MeTarnslos,
NoSIMMEPHbIE MaTepuarnsi).

MexxnpedmemHsble cesizu

Peanusauua mexnpegMeTHbIX CBA3erW Npu u3yvyeHunm xummn B 9
Knacce OCyLLEeCTBSIETCA Yepe3 UCNOoSb30BaHME Kak 0bLMX eCTeCTBEHHO-
HaYYHbIX MOHATUN, TaK W TMOHATUN, SBMSKOWMXCA CUCTEMHbIMW ANS
OTAENbHbIX NPEAMETOB €CTECTBEHHO-HAY4YHOro LMKna.

Obuwme ecTeCTBEHHO-HAyYHblE MOHATUA: HayyHbliA daKT, rmMnoTeasa,
3aKOH, Teopus, aHanm3, CUHTEe3, Knaccudukauusi, nepnognyHoOCTb,



HabnogeHne, SKCNEPUMEHT, MOAENMpoBaHMEe, W3MepeHne, Moaernb,
siBNeHne, NapHUKOBbIN 3dEKT, TEXHOMOrMs, MaTepuansil.

dunsnka: martepus, aToMm, 3NEKTPOH, NPOTOH, HEUTPOH, WMOH, HyKNnA,
M30TOMbI, PaOMOAKTUBHOCTb,  MOMEKyna, 3NeKTpUYeckun  3apsg,
NPOBOAHMKK, MONYNPOBOAHUKWN, ANSNEKTPUKK, (POTOIMEMEHT, BELLECTBO,
Teno, o06bEM, arperaTHoe COCTOsSHME BewecTBa, ras, pacTBop,
pacTBOPMMOCTb, KpUCTannuyeckas pewéTka, cnnaebl, uandeckune
BESIMYMHbI, €AUHMLbI U3MEPEHUSI, KOCMUYECKOE MPOCTPAHCTBO, MNSIaHEThI,
3Bé3abl, ConHue.

buonorua:  dgotocuHTEe3, AOblxaHue, Ouocdepa, IKocucTema,
MUHeparnbHble yaobpeHus, MUKPO3NEMEHTHI, MaKpO3NEMEHTHI,
nUTaTenbHbIE BELLECTBA.

"eorpadma: atmocdepa, rmgpocdepa, MUHeEpParbl, TOPHbIE NOPOAbI,
nonesHble nckonaemble, TONNBO, BOOAHbLIE PECYPCHI.



NMIMAHUPYEMbBIE PE3YJIbTATblI OCBOEHUA TPOIrPAMMbI MO
XUMUN HA YPOBHE OCHOBHOI'O OBLLEIN'O OBPA3OBAHUA

JIMMHOCTHBbIE PE3YJIbTATDI

JINYHOCTHbIE pesynbTaTbl OCBOEHUSI NMPOrpamMmbl OCHOBHOMO obuiero
obpasoBaHna JocTuraTcs B xoge obydeHust XMMum B eguMHCTBE y4eOHON
N BOCNUTaTENbHON AOEATENIbHOCTU B COOTBETCTBUM C TPaAULMOHHBLIMU
POCCUNCKUMMU COLMOKYSTbTYPHbLIMMN n AYXOBHO-HPaBCTBEHHbIMU
LEHHOCTAMU, MPUHATBIMAU B OOLLIECTBE NpaBunaMmm n Hopmamm noBegeHus
M CNOCODOCTBYKOT  nMpoueccamM  CaMOMO3HaHWs, CcamMopasBUTUS W
coumanusauum obyyaroLmnxcs.

JINYHOCTHbIE pe3ynbTaTbl OTpaXakwT T[OTOBHOCTbL OOy4aloLmxca
PYKOBOLCTBOBATLCA CUCTEMOW MO3UTUBHBIX LIEHHOCTHbIX OpUEHTauun Wu
pacluMpeHmne onbiTa AesTeNbHOCTN Ha €€ OCHOBE, B TOM YNCIe B YacTu:

1)naTpMoTHyecKoro BOCnuUTaHus:

LEHHOCTHOrO  OTHOLWIEHUSI K  OTEYEeCTBEHHOMY  KyNbTYpPHOMY,
NCTOPUYECKOMY N HAYYHOMY Hacneauto, MOHUMaHUS 3HaYEHUST XUMNYECKON
Haykm B >KM3HM COBpPEMEHHOro obuiectBa, CcnocobHoCcTM BRageTb
OOCTOBEPHOMN WHMOpMaUMEN O NepenoBblX AOCTMKEHUAX U OTKPbITUSAX
MUPOBOW W OTEYECTBEHHOW XUMWUMW, 3AUHTEPECOBAHHOCTU B HaAyYHbIX
3HaHunAX 06 ycTponcTee Mmpa n obLlecTBa;

2)rpaxgaHCKOro BOCNUTaHUA:

npeacTaBneHnsa O counanbHbIX HOpMax U npaBunax MeXMMYHOCTHbIX
OTHOLIEHUN B  KOMMNEKTMBEe, KOMMYHUKATMBHOW KOMMETEHTHOCTU B
OOLLECTBEHHO MONE3HON, ydYebHoUcCcrneaoBaTENbCKON, TBOPYECKOM W
OPYrMx Bugax OeATeNbHOCTU, FOTOBHOCTUM K pa3HOOOpa3HOW COBMECTHOW
OEATENbHOCTU NPU  BbIMNOSIHEHMM Y4YeOBHbIX, MNO3HaBaTesbHbIX 3agad,
BbIMOSIHEHUMN XMMMUYECKNX IKCMEPUMEHTOB, CO34aHMM y4eBHbIX NPOEKTOB,
CTPEMIEHNA K B3aUMOMOHMMaHMIO N B3aMMOMOMOLLM B MNpOLEecce 3TOn
y4yebHOn [OeATenbHOCTW, TFOTOBHOCTU OLEHMBaTb CBOE MOBEeAEHWE U
NMOCTYMKM CBOMX TOBapULLEN C NO3NLUN HPABCTBEHHbIX N NPaBOBbIX HOPM C
YYETOM OCO3HaHUS NOCNeaCTBUM MNOCTYMNKOB;

3)UeHHOCTU Hay4YHOro NO3HaHUA:

MUPOBO33PEHYECKME MPEACTaBMIEHNA O BELIECTBE N XMMUYECKOW
peakunn, COOTBETCTBYIOLME COBPEMEHHOMY YPOBHIO Pa3BUTUS Hayku WU
COCTaBNALWME OCHOBY ANs MOHMMAaHUS CYLWHOCTU Hay4YHOW KapTWUHbI
MUpa, npeactaBneHms 06 OCHOBHLIX 3aKOHOMEPHOCTSX  PasBUTUSA
npupoabl, B3aMMOCBSA3SX YeoBeKka C NPUPOAHON cpeaon, O posfivt XMMNKN B
NO3HaAHUM 3TUX 3aKOHOMEPHOCTEWN;

no3HaBaTeslbHble MOTMBbI, HarnpasfieHHble Ha MOflyYeHMEe HOBbIX
3HaAHUM NO XUMUKN, Heobxoaumble AnNaA O0O0BbACHEHUA HabngaemMbix
npoLeccoB U  SBMIEHUMW, NO3HaBaTeNbHOW, WHJOPMALMOHHON WU
YNTATENbCKON KYNbTYypbl, B TOM YUCNE HaBbIKOB CAMOCTOATESTIbHOM paboThl



C y4ebBHbIMM TeKkcTamu, CApaBOYHOM  NUTEpaTypor, AOCTYMHbIMU
TEeXHUYECKUMN cpeacTteaMm MHGPOPMALMOHHbBIX TEXHOMNOMMN;

NHTEepecC K 0By4eHMo U NO3HaHWUI0, NBO3HATENLHOCTb, FTOTOBHOCTbL U
CNOCOBHOCTbL K camMoobpa3oBaHUIO, MPOEKTHOM U UcCCnedoBaTeNbCKOW
OEeATEeNbHOCTN, K OCO3HAaHHOMY BblOOpY HanpaBfeHHOCTU U YPOBHS
00y4eHuns B ganbHeNwem;

4)chopMUnpoBaHUA KyNbTypbl 300POBbA:

OCO3HaHWEe LIEHHOCTU >KM3HW, OTBETCTBEHHOrO OTHOLUEHUSI K CBOEMY
300pOBblO, YCTAHOBKM Ha 300poBbiM  0b6pa3  XM3HW, OCO3HaHWE
nocneacTBMA U HENpUATUE BPeOHbIX NpuBblYeK (ynoTpebneHus ankorosns,
HapPKOTUKOB, KypeHus), HeobXxoaMMOoCTH cobnogeHuns npasun
6esonacHocTn Npun obpalleHnn C XMMUYECKMMWU BeLlecTBaMn B ObITy U
pearibHOW XWU3HW;

5)TpyaoBoro BOCNUTaHUA:

NMHTEpPEC K NPaKTUYECKOMY N3YyYeHUIO Npodeccuin U Tpyaa pasfinyHoro
poda, yBaXXeHue K Tpyay W pesynbTtataMm TPyaoBOW OeATENbHOCTU, B TOM
Yncne Ha OCHOBE [MPUMEHEHUS NPEeAMETHbIX 3HaHUWM MO  XUMUW,
OCO3HaHHbI  BblGOp  MHAMBUOYANBbHOW  TPaeKTOpUM  MNPOLAOSTKEHUS
obpas3oBaHMA C Y4ETOM JIMYHOCTHLIX MHTEPECOB M CNOCOBHOCTU K XNMUN,
0OLLLECTBEHHbIX MHTEpeCcoB n noTpebHocTen, yCrneLHom
npodeccruoHanbHOM AEATENbHOCTU U PasBUTUA HEOBXOAUMBbIX YMEHUN,
roTOBHOCTb afianTupoBaTbCs B NpodeccruoHarnbHom cpeae;

6)3Kornornyeckoro BoCnuTaHus:

9KONormyeckun LenecoobpasHoe OTHOLLEHME K NPUPOAE KakK MCTOYHUKY
XU3HM Ha 3emre, OCHOBE €€ CyLleCTBOBaHWUA, MOHMMaHue LEeHHOCTU
3gopoBoro n 6esonacHoro obpasa XWU3HK, OTBETCTBEHHOE OTHOLUEHME K
cO6CTBEHHOMY (U3MYECKOMY U MCUXUYECKOMY 300POBbI0, OCO3HaHWe
LeHHoCTn cobniogeHna npasun Ges3onacHoOro nosegeHus npu pabote C
BELLeCTBAMN, a TaKKe B CUTyauusiX, YrpoXarllmx 300POBbI0 U XKU3HU
nogeun;

CMOCOBHOCTU NPUMEHSTL 3HAHUS, NoslydYaemble NpU N3y4eHUU XUMUMK,
OS5 pelleHns 3a4ad, CBA3aHHbIX C OKpyXarolen NpupoaHoOn cpenon, Ans
NOBbILLUEHNS YPOBHS 3KOMOMMYECKOM KyNnbTypbl, OCO3HaHWUA rrnobasnbHoro
XapakTtepa 3KONorm4yecknx npobrnem m nyten nx pelleHus nocpeacTBoM
METOAO0B XMMMUUN, IKOSTOrMYECKOro MbILUNEHUS, YMEHUSI PYKOBOACTBOBATbLCS
UM B MNO3HaBaTeNbHOWU, KOMMYHUKATUBHOW U COLMaribHOM NMpakTuke.

METAMNPEOMETHbBIE PE3YJIbTATDI

B coctaBe meTtanpegMeTHbIX pe3ynbTaToB BblAENST 3HaYMMble A4
dhopMmnpoBaHna MUPOBO33PEHUST OOLLIEHAYYHbIE MOHATUSA (3aKOH, Teopwus,
NpUHUMN, runoTtesa, gakT, cuMcTtemMa, Nnpouecc, dKCNepuMeHT U Apyroe.),
KOTOpble MCMNOSb3YTCA B €CTECTBEHHO-Hay4yHbIX y4ebHbIX npegmeTtax u
NO3BOMAKT Ha OCHOBE 3HaHWW U3 3TUX nNpeaMeToB (OpPMUMPOBaTb
npegcraBneHne O LefIOCTHOM Hay4yHOW KapTUHE Mupa, U yHMBepcasibHble



y4yebHble gencTBna (no3HaBaTesnbHble, KOMMYHUKATUBHbIE, PErYNATUBHbIE),

KoTopble obecneunBatoT PopMMpoOBaHME FOTOBHOCTU K CAMOCTOATENbHOMY

NNaHMPOBAHMIO N OCYLLECTBIEHUIO y4eOHON OesaATenbHOCTH.
lNo3HaBaTenbHbIe YHUBepcCaribHble y4eOHble AeUCTBUs

Ba3oBble nornyeckue AenUcTBUNA:

YMEHUS UCMOoNb30oBaTb MPUEMbI  JIOTMYECKOr0  MbILWSIEHUS  MNpU
OCBOEHUN 3HaHWI: pacKpbiBaTb CMbICIT XUMUYECKUX NMOHATUMN (BbIOENATb NUX
XapaKkTepHble MpuU3HaKW, YCTaHaBnMMBaTb B3auMMOCBA3b C  OpyrumMmu
NOHATUAMM), UCMONBb30BaTb NOHATUA OS5 OOBbACHEHNSA OTAENbHbLIX (DAKTOB
N sBMNEHUN, BblGUpaTb OCHOBAHUS W KpUTEPUM NS Kraccudukaumm
XUMNYECKMX BELLECTB U XUMUYECKUX peakuuin, yCTaHaBnmBaTb NPUYMHHO-
CNeACTBEHHbIE CBA3M MeXay 0ObekTaMu U3yYeHWUs, CTPOUTb Normyeckme
paccyXgeHus (MHOYKTUBHblE, [OeAyKTUBHble, MO aHanoruv), pgenatb
BbIBOAb! U 3aKITOYEHNS;

yMeHue MPUMEHSATb B npoLecce MO3HAHUA NOHATUSA (NpegMeTHble U
MeTanpeaMeTHbIe), CUMBOSINYECKUE (3HAKOBbIE) MOAENN, UCMOSNb3yeMblE B
XUMUK, NpeobpasoBbiBaTb LIMPOKO MPUMEHAEMbIE B XMMUN MOAESIbHbIE
npeacTaBneHnss — XUMUYECKUA 3HaK (CUMMBOS 3f1IEMEHTA), XMMUYecKas
dopmMmyrna n ypaBHEHWE XMMWYECKOM peakuun — npu peweHun y4vebHo-
no3HaBaTesflbHbIX 3a4ay, C YYETOM OTUX MOAEeNbHbIX npeacTaBneHun
BbIABMNATL U XapakTepu3oBaTb CYLLECTBEHHbIE TPU3HAKN U3ydHaeMblX
OOBEKTOB — XMMWYECKUX BELECTB U XUMWYECKMX peakuui, BbIABNATb
obLmMe 3aKOHOMEPHOCTU, MPUYNHHO-CIIEACTBEHHbIE CBA3W U NPOTUBOPEYMS
B U3y4aeMmbIxX npoueccax n aBneHunsx.

BasoBble uccnepoBaTenbCckne 4eUCTBUA.

YMEHME WUCMNOoMb30BaTb MOCTaBIIEHHbIE BOMPOCbI B  KayecTse
WHCTPYMEHTa MNO3HaHW4, a TaKkKe B KayeCTBe OCHOBbI ANA hopMUpPOBaHUSA
rMnoTesbl NO NPOBEpPKE NPaBUNbHOCTU BbICKa3blBaeMbIX CY>XOAEHUN;

npuobpeteHne onbiTa MO  NMAAHAPOBAHWUIO, OpraHM3auum wu
NPOBEOEHMNIO YHEHNYECKMX IKCMEPUMEHTOB, YMeHMe HabngaTtb 3a Xo40oMm
npouecca, CaMOCTOATESIbHO NPOrHo3mpoBaTb ero pe3ynbTar,
dopmynmpoBatb 0600LLEHNA M BbIBOALI NO pesyrbTatam NpoBEAEHHOrO
onbITa, UCCrneaoBaHusl, COCTaBMATbL OTYET O NpoaenaHHon paboTe.

PaboTta c nicopmaumen:

yMeHue BblbupaTb, aHanusupoBatb U WHTepnpeTnpoBaTh
MHGOPMAaLNIO pas3fnYHbIX BUOOB U (hopM npeacrasrieHns, nonyvyaemMyo n3
pasHbIX WCTOYHUKOB (Hay4HO-MOMNyndApHasi nuTepatypa XUMWUYECKOro
coaepXxaHus, cnpaBoudHble nocobusa, pecypcbl MHTepHeTa), KpUTUYECKM
OLlEHMBATb NPOTUBOPEYUMNBYIO U HELOCTOBEPHYH MHOPMALINIO;

YMEHUE NPUMEHATbL pPasnunyHble MeToAdbl U 3anpochbl MPU MOUCKE U
oTbope MHGOpPMaLMM U COOTBETCTBYHOLLMX AaHHbIX, HEOBXOOUMBbIX AOJ1S
BbIMOSMIHEHUS Yy4ebHbIX M MO3HaBaTesIbHbIX 3aJad onpeaeniéHHoro Tuna,
npuobpeteHne onbita B obnactm wuCnonb3oBaHUA WHGOPMALNOHHO-



KOMMYHUKaATUBHbIX  TEXHONOMMA, OBMadeHMWe  KyINbTYpOM  aKTUBHOIO
MCMNOSb30BaHNA  pasfnN4YHbIX  MOUCKOBbLIX CUCTEM, CaMOCTOSTESNbHO
BblbMpaTb onTumarneHyto QopMy npeacraBneHns  uHgopmauum  wm
UNNICTPMPOBaTbL  pellaemble  3aJauu HECNOXHbIMU cxemamu,
anarpammamu, gpyrmmm popmamm rpadomkm n nx KOMOGUMHaUnaMu;

yMEHMe ucnonb3oBaTb M aHanuampoBaTb B npouecce yvyebHon U
nccnenoBaTenibCKON  OEeATEeSNIbHOCTU NHGOpMaLMKD O BNUSHUN
NPOMBILLUNIEHHOCTN, CESIbCKOr0 XO3SIMCTBA WM TpaHCnopTa Ha COCTOsIHWUE
OKpYXatoLLien NpupoLHoOnN cpenbl.

KoMMyHUKaTUBHbIe YHUBepCalnbHble y4eOHble AeNCTBUSA:

YMEHNSA 3adaBaTb BOMPOCHLI (B Xxo4e Awuanora u (unv) gMckyccumn) no
cywiectBy obcyxgaemon Tembl, (opMynMpoBaTb CBOWU NPEeLrIoKEHMS
OTHOCUTENBLHO BbINOMHEHNS NPEANOXEHHOM 3a4auM;

YMEHNA NpeacTaBnATb MOfyYeHHble pe3yrnbTaTbl NO3HaBaTESIbHOM
OEeATENbHOCTU B YCTHbIX WU MUCbMEHHbLIX TEKCTax; Aenatb npeseHTauuto
pe3ynbTaToOB BbIMOSHEHNS XUMUYECKOrO 3JKCrnepumeHTa (nabopaTopHOro
onbiTa, nabopatopHon paboTbl MO WUCCNEegOBaHWIO CBOWCTB BELLECTB,
y4yebHoro npoekra);

yMeHNa y4ebHOro coTpyaHuyecTBa CO CBEPCTHMKaAMUW B COBMECTHOM
no3HaBaTeNIbHOM W UCCeaoBaTeNnbCKON AeATENbHOCTU MNpU  peLleHnn
BO3HMKaKOWMX npobriem Ha OcCHoBe Yy4éTa O0OWMX WHTEPECcOB WU
cornacoBaHus nos3vuun (obeCyxaeHusi, OOMEeH MHEHUAMMU, «MO3roBble
LUTYPMbI», KOOPAUHALMS COBMECTHbIX OEWUCTBUIN, OonpeaeneHne Kputepues
MO OLIEHKe KayecTBa BbINOSTHEHHOW paboThl U Apyrue).

PerynatnBHble yHUBepcarnbHble y4eOHble AeNCTBUA:

yMEHME  CaMOCTOATENbHO  ONpedensTb  Uenn  OesTenbHOCTH,
nfaHNpoBaTb, OCYLLECTBMATb, KOHTPONMpoBaTb U nNpu HeobXxoaumocTu
KOppEeKTMpoBaTb CBOK AEATENbHOCTL, Bblbupath Hanbonee addeKTUBHbIE
cnocobbl pewleHnsa y4ebHbIX U no3HaBaTesbHbIX 3adad, CaMOCTOATENbHO
COCTaBNATb UMM KOPPEKTUPOBaTb NPELNIOXKEHHbIN anropuTM AeNCTBUN Npu
BbINOSTHEHUM 3a4aHMN C YYETOM MOSTyYEHUST HOBbIX 3HAHUN 00 N3yyaeMblX
obbekTax — BelWecTBax W peakuusix, OueHMBaTb COOTBETCTBUE
NoslydeHHOro pesynbTaTta 3asBfiEHHOW LUenn, YMEHWe WCnonbL3oBaTb W
aHann3npoBaTb KOHTEKCTbI, NpeafaraemMble B YCOBUN 3aaHuUN.

NMPEOMETHbLIE PE3YJIbTATDI

B coctaBe npegMeTHbIX pesynbTaToB MO OCBOEHUIO 06S3aTenbHOro
coaepXxaHusi,  YCTaHOBSIEHHOrO  OaHHOM  doedepanbHon  paboyen
NporpaMmon, BbIAENSAIOT: OCBOEHHble O0y4alLWMMUCS HaydHble 3HaHWUS,
YMEHMs 1 cnocobbl 4encTBuKr, cneunduyeckme ons ydebHoro npegmeta
«XuMus», BUObl OEATENbHOCTU MO MNOSIyY4EeHMIO HOBOMO 3HaHWUS, €ero
MHTepnpeTaunn, NpeodbpasoBaHM0 U NPUMEHEHMIO B PasfMYHbIX y4EOHbIX
N HOBbIX CUTyaLUSX.



K KoHUy oby4eHus B 8 Knacce npeaMeTHble pe3ynbTatbl Ha 6a30BOM
YPOBHE AO0MKHbI OTpaXKaTb CROPMUPOBAHHOCTb Y 06yYatoLWNXCS YMEHWNNA:

pacKkpblBaTb CMbIC/T OCHOBHbIX XMMWYECKMX TMOHATUW: aToM,
Monekyna, XMMWYECKUA 3SfIEMEHT, MPOCTOE BELLECTBO, CIOXHOE
BELWeCcTBO, CMeCb (OAHOpPOAHAast U HeoagHOpo4HAadA), BaneHTHOCTD,
OTHOCUTENbHAs aToMHad W MOSeKynapHasi Macca, KOfM4ecTBO
BellecTBa, MOSb, MOMsSipHasi Macca, MaccoBasi 4011 XMMUYECKOro
afleMeHTa B COeOUHEeHMU, MOMSApHbIi OBBLEM, OKCWUA, KMCNOTa,
OCHOBaHue, COfb, AMEKTPOOTPULATENBHOCTb, CTEMEHb OKUCIEHUS,
XUMUYECKasd  peakuusi, Knaccuukauus  peakumn:  peakumm
COeIHEHUS, peaKkLumn pasnoXeHus, peakumn 3amMmeLLeHns, peakumm
oOMeHa, 9K30- M 3HOOTEPMMUYECKME peakuumn, TennoBon addekT
peakuum, SOpo aToma, ONIEeKTPOHHbIA CrIOW aTtomMa, aToMHast
opbutanb, paguyc atomMa, XuMMUYeckaa CBSA3b, MNOMsipHas W
HenonapHasi KoBaneHTHad CBA3b, WMOHHAsi CBA3b, WOH, KaTWOH,
aHMOH, pacTBOp, MaccoBas [ons BewecrtBa (NpoueHTHas
KOHLEHTpaumna) B pacTBOpE;

UNNICTPMPOBaTb B3aUMOCBSI3b OCHOBHbIX XUMUYECKUX MOHATUN U
NPUMEHATb 3TWU  MNOHATUA NpPU  ONUCaHUM BeWecTB U UX
npesBpaLleHnn;

MCMNOJSIb30BaTb XMMUYECKYH CUMBOJSINKY OM9 cOCTaBfieHNA OOpMYI
BELLEeCTB U YpaBHEHUN XUMUYECKUX peaKLmi;

onpeaensaTb BaneHTHOCTb aTOMOB 3fIEMEHTOB B  OMHapPHbIX
COEOVHEHUSIX, CTENEHb OKUCMEHUA ONeMEHTOB B OMHapHbIX
COeVHEeHUsX, NPUHAONEXHOCTb BeWwecTB K onpeaeriéHHoMy
Knaccy coeuvHeHun no dopmynam, BUA XMMUYECKOM CBA3U
(koBaneHTHasa U MOHHas) B HEOPraHMYECKUX COeAUHEHUSIX;
packpbiBaTb cMbicn [lepunoandeckoro 3akoHa [. N. Menoeneesa:
OEMOHCTpUpoBaTh MOHUMaHWE MNepuoanyeckon  3aBUCUMOCTHU
CBOMCTB  XMMMUYECKMX SJIEMEHTOB OT WX MNOSIOXeHUs B
[Mepnognyeckon cucteme, 3aKOHOB COXpaHEeHWs MaccChbl BeLlecTB,
NOCTOAHCTBA COCTaBa, aTOMHO-MONEKYNAPHOro Y4YeHus, 3akoHa
ABoragpo;

ONUCbIBaTb M XapakTepuaoBaTb TabnnyHyto doopmy Neprnoanyeckon
CUCTEMblI XMMUYECKMX ONEMEHTOB. pasnnyatb MOHATUS «rnaBHas
nogrpynna (A-rpynna)» un «nobodHas noarpynna (b-rpynna)y,
mManble n 6onblumMe nepuoabl, COOTHOCUTbL 0603HAYEHUS, KOTOpbIE
nmetotca B Tabnuue «llepuogmyeckass cuctema XUMUYECKUX
anemeHToB [1. 1. MeHgeneesa» C 4YMCrOBbIMU XapaKkTepUcTUKamm
CTPOEHNA aTOMOB XMMMUYECKUX 3MEMEHTOB (COCTaB U 3apsd s4apa,
obLLee YMCNo INEKTPOHOB U pacnpeaesieHne Ux no dneKTPOHHbIM
Cnosim);



KnaccuuumpoBaTb XUMUYECKME 3MIEMEHTbI, HeopraHn4eckue
BelwecTBa, XUMWUYECKMe peakumm (MO  4ucniy UM cocTaBy
y4yacTBYIOLWMX B peakunmn BELLECTB, MO TENIOBOMY 3pdekTy);
XapaktepusoBaTb (onucbiBaTb) o0OLME XMMUYECKME CBOWCTBA
BELLECTB pasnuYHbIX Knaccos, NoATBEPXAasi onucaHne npuMmepamm
MONEKYNSAPHbIX  YPaBHEHUM  COOTBETCTBYHOLLUMX  XMMWUYECKUX
peakunu;

NPOrHo3npoBaTb CBOWCTBa BELIECTB B 3aBUCUMOCTM OT UX
Ka4eCTBEHHOro COCTaBa, BO3MOXHOCTM MNPOTEKAHUS XUMWUYECKUX
npeBpaLLeHni B pasfnyHbIX YCHOBUSX;

BbIYNCNATb OTHOCUTESIbHYIO MOSMEKYNSAPHYIO U MOMSIPHYKO Macchl
BELLECTB, MAacCOBYI0 OO0 XMMWUYECKOro 3drieMeHTa no dopmyne
COeQVHEHMsI, MacCOBYHO A0S0 BeLlecTBa B pacTBope, NpoOBOAUTb
pac4€Tbl N0 YpaBHEHMIO XUMUYECKON peakuunm;

NPUMEHATL OCHOBHbIE Onepauun MbICIIUTENBbHOW OEATENbHOCTU —
aHanmM3 u CUHTE3, cpaBHeHue, o0600LleHne, cucTtemaTusauuio,
Knaccudukaunio, BbiSIBNEHME MPUYNHHO-CNEACTBEHHbIX CBS3EN —
O M3y4eHUa CBOWCTB BELLUECTB M XMMUYECKUX peakuumn,
€CTEeCTBEHHO-Hay4yHble  MeToAdbl MNo3HaHus —  HabnwaeHue,
n3MepeHne, MoAenupoBaHWe, JKCNepuUMeHT  (peanbHbii U
MbICJTEHHBIN);

cnepoBaTb nNpaBuraMm  MOSb30BaHUA  XMMWUYECKOW MNOCYAon WU
nabopaTtopHbiM 060pyaoBaHMEM, a Takke npasunam obpalieHus ¢
BELLECTBAMN B COOTBETCTBUN C MHCTPYKUMSIMU MO BbINOSTHEHUIO
nabopaTopHbIX XMMUYECKMX OMbITOB MO MOMYYEHUIO U cOBUpaHuto
razoobpasHbiX BELLECTB (BOAOpoAa M KMcnopoaa), NPUrotToBrAEHMIO
pacTBOpPOB C OMpeadeneHHON MacCOBOW [O0fieM PaCTBOPEHHOIO
BellecTBa, NnaHMpoBaTb U MPOBOAUTb XUMUYECKMNE SKCMEPUMEHTI
No pacrno3HaBaHUK PacTBOPOB LLUEMNOYEN M KUCNOT C MNOMOLLbH
WHAONKATOPOB (NakMyc, peHondTanenH, MeTunopaHx u apyrue).

K KoHUy oby4eHus B 9 Knacce npeaMeTHble pe3ynbTathbl Ha 6a30BOM
YPOBHE AO0MKHbI OTpaXKaTb CHOPMUPOBAHHOCTL Y 06yYatoLWNXCS YMEHNIA:

pacKpbIBaTb CMbICIT OCHOBHbIX XMMWUYECKMUX MOHATUI: XUMUYECKUN
3NeMeHT, aToM, MoneKyna, WOH, KaTWOH, aHWOH, MpPOCToe
BeLLeCTBO, CINOXHoe BELLeCTBO, BalleHTHOCTb,
SNEeKTPoOoTPULIATENBHOCTb, CTEMNeHb  OKUCNEHUs, XMMU4Yeckas
peakuus, XMMmmyeckass CBsi3b, TENNoBon 3apdekT peakuun, Mornb,
MONSIPHBbIA  OOBEM, pacTBOpP, SNEKTPONUTbl, HE3NEKTPONUTHI,
aneKkTponuTuyeckas [auccoumaumsi, peakuum UOHHOro obmeHa,
KatanusaTtop, XUMWYEeCKoe  paBHOBECHE, obpatumble U
HeobpaTuUMble peakumu, OKUCIIUTENbHO-BOCCTAHOBUTENbHbIE
peakuuu, OKUCIUTETb, BOCCTaAHOBUTEIb, oKucreHue n
BOCCTaHOBIEHME, annoTponusi, aMOTEPHOCTb, XMMNYecKasl CBA3b



(koBaneHTHas, WOHHas, MeTannuMyeckasl), KpucTannumyeckas
peLléTka, KOppOo3ust MeTannoB, crnaBbl, CKOPOCTb XUMWYECKOMN
peakunn, npegenbHo gonyctumas KoHueHTpauma MNAOK sewecTsa;
UNMOCTPUPOBaTh B3aMMOCBA3b OCHOBHbBIX XMMUYECKUX MOHATUA U
NPUMEHATL 3TU  MOHATUA  MPU  ONMUCAHMM BELWECTB U UX
npesBpaLleHun;

MCMNOSb30BaTb XMMUYECKYKD CUMBOJSIMKY OfS COCTaBfEHNA dOpMYyI
BELLEeCTB N YpaBHEHUN XUMUYECKNX PEeaKLNMU;

onpenensitTb BafiEHTHOCTb U CTENeHb OKUCIIEHUS XUMWUYECKUX
9N1EMEHTOB B COEANHEHUSX Pa3fIMYHOro coctasa, NpUHa4NEeXHOCTb
BeleCTB K onpefenéHHOMY Kraccy COoeauHeHWn no doopmynam,
BN, XMMUYECKOW CBA3M (KOBaneHTHad, MOHHas, MeTannmyeckasi) B
HEOpPraHN4YeCcKNUX COeAUHEHUSX, 3apsid WMOHa MO  XUMMWUYECKOM
dopmyne, xapaktep cpefbl B BOAHbIX pacTBOpax HeOpraHM4YecKmnx
COEANHEHUN, TUMN  KPUCTaniM4Yeckon pPEeLIETKN  KOHKPETHOro
BELLECTBa;

packpbiBaTb cMmblcs Nepunogunyeckoro 3akoHa . . MeHpeneesa u
OEMOHCTPUpOBAaTb €ro NOHMMaHMe: onucbiBaTb N XapakTepusoBaTb
TabnunyHyto  dopmy [lepunognyeckon  CUCTEMbI  XMMUYECKUX
9MIEMEHTOB: pasfnuyaTtb NOHATUA «rnaBHas nogrpynna (A-rpynna)»
n «noboyvHas nogrpynna (b-rpynna)», manble 1 6onbline nepuoapl,
COOTHOCUTb 0OO3HAYeHMsl, KOTOpblE MMEKTCS B MNEpUoamnYeCcKou
Tabnuue, C YUCNOBBLIMU XapakTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMUYECKMUX INIEMEHTOB (COCTaB M 3apsag dgpa, obuee 4umcno
9NIeKTPOHOB W pacnpefeneHne ux no 3NeKTPOHHbIM  CrosiM),
00bACHATL 0OWne 3aKkOHOMEPHOCTU B W3MEHEHUN CBOWCTB
3M1EMEHTOB N UX COEOMHEHUN B npepenax Manbix nepuvoaoB U
rMaBHbIX NOArPYNMN ¢ Y4ETOM CTPOEHUS NX aTOMOB;
KnaccnguumpoBaTb XUMWUYECKUE  ONIEMEHTbI, HeOpraHuU4eckune
BElWwecTBa, XUMUYECKMe peakumm (MO  4ucny UM cocTaBy
y4yacTBYHOLWMX B peakumn BeLlecTB, Mo TennoBomy adpdekty, no
N3MEHEHUIO CTEMNEHEN OKUCNEHUS XUMUYECKNX INTEMEHTOB);
XapaktepusoBaTb (onucbiBaTb) obwme w©  cneuuduyeckme
XUMUYECKME  CBOWCTBA MNPOCTbIX W  CHOXHbIX  BELLECTB,
noaTBeEpX4as onucaHue npumMepaMmm MONEKYNAPHbIX U MOHHbIX
YypaBHEHUIN COOTBETCTBYHOLLUNX XMMUYECKNX peakuuni;

COCTaBNATb YpaBHEHUA 3NIEKTPOSIUTUYECKOM OUCCOLMaUUM KNCOT,
LLlerioven U COoren, NOSHble U COKPALLEHHbIE YpaBHEHUA peakunn
MOHHOrO 0OMeHa, YypaBHEHWA peakuuin, noaTBEPXAArLLMX
CyLLeCTBOBaHME TEHEeTUYECKON CBA3M MeXay BeliecTtBamu
pasnnUYHbIX KNaccos;



packpbiBaTb CYLLHOCTb OKUCNUTENbHO-BOCCTAHOBUTENbHbIX
peakuuin nocpeacTBOM COCTaBIIEHUSI ANEKTPOHHOro 6anaHca aTux
peakunu;

NpPOrHo3mMpoBaTtb CBOWCTBA BeWECTB B 3aBUCUMOCTU OT UX
CTPOEHUS, BO3MOXHOCTU MNPOTEKAHUS XUMUYECKNX NpeBpaLlEHN B
pPasfnYHbIX YCNOBUSIX;

BbIYNCNATb OTHOCUTESTbHYIO MOSEKYNSPHYID M MOSISIPHYHO Macchl
BellecTB, MacCoOBYI A0S0 XMMWYECKOro anemeHta no dopmyne
CoeMHEHNsI, MacCoBYIO A0S0 BewecTBa B pacTBope, NpoBOAUTb
pacYE€Tbl N0 YpaBHEHUID XUMNYECKOW peakunu;

cobnogatb npaBuna NOMb30BaHUA XMMUYECKOW MNOCcydon WU
nabopaTtopHbiM 0bopygoBaHMEM, a Takke npasuna obpalleHus C
BELLEeCTBAMN B COOTBETCTBUN C MHCTPYKUMSIMU MO BbINOSTHEHUIO
nabopaTopHbIX XUMUYECKUX OMbITOB MO MOSyYEHUIO U COBMpPaHULO
razoobpasHbix BewwecTB (aMMmaka 1 yrinekmucroro rasa);

NnpoBOAMTbL peakuun, noATBEPXAallWMe KayeCTBEHHbIM COCTaB
pPasfnMYHbIX BELLECTB: pacrno3HaBaTb ONbITHbIM MNYTEM Xnopua-,
bpomnag-, wogua-, kapboHat-, ocdar-, cunukaT-, cynbdart-,
rMMAOPOKCUO-NOHbI, KATUOHbI aMMOHMS U MOHbI U3YYEHHbLIX METANNOB,
NPUCYTCTBYIOLLNE B BOAHLIX pacTBOpax HeopraHN4YeCcKnx BeLLECTB;
NPUMEHSATb OCHOBHbIE OMNepaunn MbICIIUTENbHOW OEATENbHOCTU —
aHanuM3 ” CuHTEe3, CcpaBHeHne, o06obuieHne, cucTtemaTusaumto,
BbISIBIEHNE MPUYMHHO-CIIEACTBEHHbLIX CBS3EW — AN U3yYeHus
CBOWMCTB BELECTB N XMMUYECKUX peaKkLui, eCTECTBEHHO-Hay4Hble
MeToabl No3HaHWA — HabnoaeHue, uaMmepeHne, MoaenupoBaHue,
9KCMEepPUMEHT (peanbHbI U MbICIIEHHbIN).



TEMATUYECKOE NMNIMAHUPOBAHUE

8 KINACC
KonuyecTtBO 4yacoB
Ne HaumeHoBaHue pasgenoB KoHTponbHbIe MpakTuueckme AneKkTpoHHbIe (UncpoBbie)
n/n M TeM nporpamMmmbl Bcero obpas3oBaTesnibHble pecypchbl
paboTbl paboTbl
Pasgen 1.lMNepBoHavanbHble XUMUYECKNE NOHATUA
Xnmna — BaxkHasi obnacTtb
11 eCTeCTBO3HaHNA 1 5 > Bubnuoteka LLOK
npakTndeckou https://m.edso0.ru/7f41837¢c
AeATenbHOCTUN YenoBeka
12 BewecTtBa 1 xummnyeckme 15 1 Bubnuoteka LIOK
peakuumn https://m.edso0.ru/7f41837¢c
Wtoro no pasgeny 20
Paspgen 2.BaxHenwiune npeacTtaBUTeNIM HeOpraHM4eCcKux BewecTB
51 Boaayx. Knucnopog. 6 Bubnnoteka LLOK
MoHaTne o6 okcmpax https://m.edso0.ru/7f41837¢c
29 Bopopoga. lNoHstne o 8 1 BbubnuoTteka LUIOK
KMcnortax v conax https://m.edsoo0.ru/7f41837c¢
23 Boga. Pacteopbl. [NoHATHe 5 1 1 Bubnuoteka LLOK
06 OCHOBaHUAX https://m.edsoo0.ru/7f41837¢c
OcHOBHbIe Knaccel Evbnnoreka LIOK
24 ggggl;i'-g:;eﬁcmx 1 1 1 https://m.edsolglfru/7f4l837c
Wtoro no pasgeny 30

Paspgen 3.[Mepnognyeckni 3aKoH u

NMepuoanyeckasa cuctema xuMm4yeckmx anemeHTos [1. U.

aToMoB. XMMmmnyeckan cBs3b. OKUCNUTENbHO-BOCCTAHOBUTESIbHbIE peakunun

3.1

MNeprnognyeckn 3akoH n
Mepuogunyeckaa cuctema
XUMUNYECKMX anemMeHToB /.

. MeHpeneesa. CTpoeHue

aTtoMa

MeHnpeneeBa. CtpoeHue

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

Xumumnyeckasi cB3sb.

3.9 OkucnurensHo- 8 Bubnuoteka LIOK
' BOCCTAHOBUTESbHbIE https://m.edso0.ru/7f41837¢c
peakuumu
Bubnnoteka LUOK
ViToro no paspneny 15 https://m.eds00.ru/7f41837¢
Bubnnoteka LLOK
PesepBHOe BpeMms 3 hitps://m.edso0o.ru/7f41837¢
OBLEE KOJIMYECTBO YACOB 68

Mo NPOrrPAMME



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

9 KIACC

KonunyectBO 4YacoB

OnNeKTPOHHbIe

Ne HauvmeHoBaHue pa3aenoB u Tem K I'I (undppossbie)
n/n nporpammbi Bcero ongoanble pgkmqecxue obpas3oBaTeribHble
paboTbl paboTbl pecypcbl
Pasgen 1.BewecTBO U XMMU4YeCKMe peakuum
11 [MoBTOpEeHune n yrnybneHne aHaHWim 5 1 Bubnuoteka LIOK
' OCHOBHbIX pa3fenoB Kypca 8 knacca https://m.edso0.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH 4 Bubnuoteka LIOK
' XUMWNYECKNX peakuunm https://m.edsoo.ru/7f41a636
13 neKkTponuTnyeckas guccounaums. 8 1 1 Bubnnoteka LLOK
' XUMHNYECKME peakunn B pacTBopax https://m.edso0.ru/7f41a636
Wtoro no pasgeny 17
Pasgen 2.HemeTannbl n nx coeguHeHns
21 Ob6uwas xapakTepucTnka XMmMm4eCcKnx 4 1 BbubnuoTteka LUIOK
' anemeHToB VIIA-rpynnbl. [[anoreHsbl https://m.edsoo.ru/7f41a636
Ob6uwas xapakTepucTnka XMmMm4eCcKnx
. Bbubnnoteka LUIOK
2.2 anemenToB VIA-rpynnbl. Cepa n eé 6 hitbs://m.edsoo.ru/7f41a636
coeauHeHns
Ob6uwas xapakTepucTnka XMmMm4eCcKnx
Bbubnnoteka LLIOK
2.3 anemeHToB VA-rpynnbl. A30T, doocdop 7 1 hitps://m.edsoo ru/7f41a636
N X COeANHEHNS
Obuwas xapakTepucTnka XMmMm4eCcKmnx
BbubnuoTteka LUOK
24 3rIeMEHTOB IVA-rpynnel. Yrnepoa n 8 1 2 hitps://m.edsoo.ru/7f41a636
KPEMHUIA N NX COEQUHEHUS
Wtoro no pasgeny 25
Paspen 3.MeTtannbl n nx coeanHeHUs
y BbubnuoTteka LUOK
3.1 Obuume csoncTBa METannos 4 https://m.edso0.ru/7f41a636
3.9 BaxHenwme metannbl U nx 16 1 > Bbubnnoteka LLIOK

coeuHeHns

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

Wtoro no pasgeny 20
Pasgen 4. Xumusa n okpyxawuwiasa cpega
4.1 BelectBa n matepuansl B XX1U3HU 3 Bubnuoteka LLOK
yenoBeka https://m.edso0.ru/7f41a636
WTtoro no pasgeny 3
Bubnuoteka LLOK
PesepBHoe Bpems 3 https://m.edsolc;l.lru/7f41a636
OBLEE KONMMYECTBO YACOB IO 68

NMPOrPAMME



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




NOYPOYHOE NNAHUPOBAHUE

8 KINACC
KonuyecTtBO YyacoB ONEeKTPOHHbLIEe
(]
:I_n Tema ypoka Bcero KontpontHele [Mpaktuieckue ﬂ:;:leHMﬂ gg:)baz(:)?a?:enbl-lble
paboTbl paboTtbl pecypchbl
MpeameTt xumuun. Ponb xummnm EuGnvoTeka LIOK

1 E;KungrB;enoseKa. Tenan 1 https://m.edsola!lru/fdeZlOc

5 MoHAaTMe o meTogax No3HaHUA 1 Bubnnoteka LIOK
B XMMUN https://m.edsoo.ru/ff0d227e
MpakTnyeckasa pabota Ne 1
«Mpasuna paboTbl B Eubnvoreka LIOK

3 gggg&a;:v?:g JlillaHGp(;Apea“ilsprlm 1 https://m.edsoI(;l.I ru/ff0d23dc
obopyaoBaHnem»

4 UuncTble BelLecTBa U CMeCH. ) 1 Bubnuoteka LLOK
Cnocobbl pasgeneHnsa cmecen https://m.edsoo.ru/ff0d26ca
MpakTnyeckasa paborta Ne 2

5 «PaspeneHve cmecen (Ha ) 1 Bubnnoteka LLOK
npumMmepe OYUCTKMN NoOBapEHHOU https://m.edsoo.ru/ff0d28c8
conm)»

6 Arousiuwoneyn 1 B O oz
XnMrYeckmne anemeHTbl. 3HaKu Eubnvoreka LIOK

! ;(:)cj:jmeMMBeO;IZ)I)BXMMquCKMX 1 https://m.edsol(;lfru/fdeZbeS

3 [MpocTble u cnoxHele 1 Bubnnoteka LIOK
BellecTBa https://m.edsoo.ru/ff0d2a6c¢

9 ATOMHO-MOSIEKYNSAPHOE 1 Bubnmnoteka LIOK

y4yeHue

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

3aKoH NocTosHCTBa cocTaBa
BeLlecTB. Xummnyeckas

Bubnmnoteka LIOK

10 ¢popmyna. BaneHTHocTe https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKMX
3NEeMEHTOB
OTHoOCHTENbHas aTOMHas

Bubnmnoteka LIOK

11 macca. OTHocuTenN:Has https://m.edsoo.ru/ff0d323c
MOJeKynapHaa macca

12 MaccoBas Jonsa XMMUYEecKoro bubnuoTteka LIOK
anemMeHTa B coegnHeHnn https://m.edsoo.ru/ff0d350¢c

13 KonunyectBo BewlectBa. Monb. Bubnnoteka LIOK
MongapHas macca https://m.edsoo.ru/ff0d5230
dusnyeckme n xXummveckmne

Bubnnoteka LIOK

14 ABNEHUA. XiMKieckas https://m.edsoo.ru/ff0d37fa
peakuma
Mpu3Hakn n ycnosus

Bubnmnoteka LIOK

15 MPOTEKAHNA XMMUHECKIX https://m.edsoo.ru/ff0d3al6
peakunn
3aKoH coxpaHeHust Macchbl

Bbubnuoteka LIOK

16 BELLECTB. XVMUHECcKNe https://m.edsoo.ru/ff0d3b88
ypaBHEHNS
BbluncneHnsa konnyecTsa,

17 Maccbl BewecTsa no BbubnuoTteka LIOK
ypaBHEHUAM XUMUYECKNX https://m.edsoo.ru/ff0d5708
peakunn
Knaccudumkaumnsa xummnyeckmx

18 peakuumn (coeanHeHus, Bubnmnoteka LIOK
pas3noxeHusa, 3ameLleHud, https://m.edsoo.ru/ff0d3f34
obmeHa)

M. B. JloMOHOCOB — Yy4€HbIN-
19 aHumknoneauct. O6obLLeHne Bubnmoteka LIOK

N cuctemaTusaumsa 3HaHun

https://m.edsoo.ru/ff0d40c4



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

KoHTponbHas paboTta Ne1 no

Bubnmnoteka LIOK

20 Tewme «Bewecrsa v https:/m.eds00.ru/ff0d4290
XUMUYECKNE peakLmm»
Bosgyx — cmechb rasos.

21 CocrtaB Bo3ayxa. Kucnopog — Bubnuoteka LLOK
3NeMeHT N NPOCTOe BELLECTBO. https://m.edsoo.ru/ff0d448e
O30H
duanyeckne n xmmmdeckmne

22 CBOWCTBa K1crnopoaa (peakunm Bubnnoteka LIOK
OKUCNEHUS, ropeHune). https://m.edsoo.ru/ff0d4614
MNoHaTMe 06 okcupaax
Cnocobbl nonyyeHus

23 Kncrnopoga B nnabopatopuu un Bubnuoteka LLOK
NPOMBbILLSTIEHHOCTH. https://m.edsoo.ru/ff0d497a
MpumeHeHne kncrnopoaa
Tennoson adhdekT
XUMUYECKOW peakuum, NoHATHe Eubnmorexa LIOK

24 O TEPMOXMMIIECKOM https://m.edsog.I ru/ff0d4790
YPaBHEHNN, 3K30- U
9HOOTEPMUYECKUX PeaKLNAX
Tonnueo (HedTb, yronb u

o5 MeTaH). 3arps3HeHne Bo3ayxa, Bubnuoteka LLOK
cnocobbl ero https://m.edsoo.ru/ff0d4c4a
npeaoTBpaLleHuns
MpakTnyeckasn pabota Ne 3 no

26 Teme «[lonyyeHne n Bubnnoteka LIOK
cobupaHue kucnopoaa, https://m.edsoo.ru/ff0d4ae2
N3y4yeHne ero CBONCTB»
Bopopos — anemenT u Bubnunoteka LIOK

21 MPOCTOE BELLECTBO. https://m.edsoI(;I.'ru/fde4ddO
HaxoxgeHne B npupoge

o8 dunsnyeckne n xmummnyeckme Bubnmnoteka LIOK

CBOMCTBa Bogopoaa.

https://m.edsoo.ru/ff0d4dd0



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
https://m.edsoo.ru/ff0d4dd0

lNpumeHeHne Bogopoaa

Bubnmnoteka LIOK

29 MNonsiTve o KucnoTax 1 consx https://m.edsoo.ru/ff0d50d2

30 Cnocobbl nony4eHus Bubnuoteka LLOK
BOoAopoAa B naboparopumn https://m.edsoo.ru/ff0d4dd0
MpakTnyeckasa pabota Ne 4 no

31 Teme «[lonyyeHune un Bubnuoteka LLOK
cobupaHue Bogopoaa, https://m.edsoo.ru/ff0d4f42
N3y4YeHne ero CBOMNCTB»

32 MonspHbIn 06bEM rasos. Bubnuoteka LLOK
3akoH ABoragpo https://m.edsoo.ru/ff0d542e
BbluncneHnsa ob6véma,

33 Konu4yecTBa BellecTBa rasa no Bubnnoteka LIOK
€ro N3BeCTHOMY KONNYeCcTBY https://m.edsoo.ru/ff0d55a0
BeLecTBa Unm o6bLeEmy
BbluncneHna o6émMoB rasos

34 No ypaBHEHMIO peakuun Ha Bubnuoteka LLOK
OCHOBE 3aKOHa 0H6BHEMHbIX https://m.edsoo.ru/ff0d5708
OTHOLLEHWI ra3os

35 dusnyeckme n xumm4eckmne Bubnuoteka LLOK
CBOWCTBaA BOAbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHuUn. [NoHATHE Bbubnuoteka LIOK
06 nHamnkaTopax https://m.edsoo.ru/ff0d59e2
Bopaa kak pactBopuTesb.
HacblweHHble n

Bubnmnoteka LIOK

37 HEHACILLICHHBIC pacTBOPbI. https://m.edsoo.ru/ff0d5b40
MaccoBasa nons BeLiecTea B
pacTBope
MpakTnyeckasn pabota Ne 5 no
Teme «[lpurotoBnexne

38 pacTBOPOB C ONpeaenéHHON Bubnuorteka LIOK

MaccoBown goneun
PaCTBOPEHHOIO BeLLEeCTBay

https://m.edsoo.ru/ff0d5eba



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
https://m.edsoo.ru/ff0d5eba

KoHTponbHas paboTta Ne2 no

Bubnmnoteka LIOK

39 Teme «Kucnopoa. Bogopoga. https://m.edsoo.ru/ff0d6342

Boga»
Okcuapbl: cocTaB
’ Bubnmnoteka LIOK

40 KnaccueukaLns, https://m.edsoo.ru/ff0d664e
HOMeHKNaTypa
MonyyeHne n xsummnyeckmne

41 CBOMCTBA KUCMOTHbIX, Bubnuoteka LLOK
OCHOBHbIX 1 aM{OTEPHbIX https://m.edsoo.ru/ff0d664e
OKCNaoB
OcHoBaHus: cocTaB

’ bubnuoTteka LIOK

42 KnaccuepukaLns, https://m.edsoo.ru/ff0d67ca
HOMeHKNnaTypa

43 Mony4eHue n xnmun4deckne Bubnuoteka LLOK
CBOWCTBA OCHOBaHWUM https://m.edsoo.ru/ff0d67ca
Kucnotbl: coctaB

’ Bubnmnoteka LIOK

a4 KnaccueukaLns, https://m.edsoo.ru/ff0dfee2
HOMeHKNaTypa

45 MonyyeHne n xummnyeckne Bubnuoteka LLOK
CBOWCTBA KUCNOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue):

46 HOMeHKMnaTypa, cnocoobl Bubnuoteka LLOK
nonyyeHnda, Xummyeckme https://m.edso0.ru/00ad9474
CcBoOMCTBA
MpakTnyeckasa pabota Ne 6.

PelueHne akcnepmMeHTanbHbIX
Bubnmnoteka LIOK

a7 3a/1a4 o Teme «OCHOBHbIe https://m.edsoo.ru/00ad9b7c
Knaccbl HEOpPraHN4eCcKnx
COegNHEHNN»

['eHeTnyecKkas cBA3b Mexay
48 Kfiaccamu HeopraHM4ecKnx Bubnuoteka LIOK

coegnHeHnn

https://m.edsoo.ru/00ad9a50



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

Ob6o0LeHne n

Bubnmnoteka LIOK

49 cuctemMaTnsaumsa 3HaHumn https://m.edsoo.ru/00ad9ch2
KoHTponbHas pabota Ne3 no Eubnnoreka LIOK

50 TeMe "OCHOBHEIE KnacCkl - https://m.edsoI(;I.'ru/OOadQela
HeopraHN4YecKnx coeanHeHuin
MepBble NOMNbITKN

51 Knaccuukaumm XmmMm4eCcKnx Bubnmnoteka LIOK
anemeHToB. NoHATME 0 https://m.edsoo.ru/00ad9ffa
rpynnax CXo4HbIX 3f1IeMeHTOB
Mepuognyecknin 3akoH n

52 Mepunogmyeckas cuctema Bubnuoteka LLOK
XMMmnyeckmnx anemeHtos [1. U. https://m.edsoo.ru/00ada52¢c
MeHpeneeBa

bubnuoTteka LIOK

53 Mepuone!, rpynnel, moarpynn| https://m.edsoo.ru/00ada52c

54 CtpoeHune atomoB. CocTaB Bubnnoteka LIOK
aToMHbIX siaep. N3oTonebl https://m.edsoo.ru/00ada342
CTpoeHune aneKTPOHHbIX

55 0b60no4ek aToMOB 3/1IEMEHTOB Bubnuoteka LLOK
Mepuogunyeckon cuctemsi . https://m.edsoo.ru/00ada6bc
. MeHgeneeBa
XapakTepuctmka XMmMm4eCcKkoro

56 3nemMeHTa no ero NoroXeHuto Bubnuoteka LLOK
B lNepunoguyeckon cucteme L. https://m.edsoo.ru/00adag824
. MeHgeneeBa
3HayeHwue NMeproanyeckoro

57 3aKoHa Ans pa3BUTUS HaYKK U Bubnuoteka LLOK
npaktukn. 1. 1. Mengenees — https://m.edsoo.ru/00ada96e
YYEHbIN, Neaaror u rpaxkaaHuH
PesepBHbIn ypok. O6obLeHne

53 N cuctemMaTmnsauma saHaHum / Bubnmnoteka LIOK

Bcepoccuinckasa nposBepoyHas
paboTa

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



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
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c

KoHTponbHas paboTta Ne4 no
Teme «CTpoeHne aToma.

Bubnmnoteka LIOK

59 XMMquCK?ﬂ CBA3LY, / 1 https://m.edso0.ru/00adb486
Bcepoccuinckas npoBepoyHasi
paboTa
ONeKkTpooTpMLUaTESNIbHOCTb
Bubnmnoteka LIOK
60 aTomMoB XMMUHECKIX 1 https://m.edsoo.ru/00adaab8
3N1IEMEHTOB
Bubnnoteka LIOK
61 MoHHasn xumuieckan cessk 1 https://m.edsoo.ru/00adac34
62 KoBaneHTHas nonspHas 1 Bubnuoteka LLOK
Xnmu4yeckasi CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenonspHas 1 Bubnnoteka LIOK
XMu4deckasi CBA3b https://m.edsoo.ru/00adaab8
Bbubnuoteka LIOK
64 CreneH okueneHms 1 https://m.edsoo.ru/00adae28
65 OkucnurtensHo- 1 Bbubnuoteka LIOK
BOCCTaHOBUTENbHbIE peakunmn https://m.edso0.ru/00adb076
Okncnutenun un
BOCCTAQHOBUTENN.
Bubnnoteka LIOK
66 KoHTponkHas pabota Ne5 1 https://m.edso0.ru/00adb076
«MToroBas KOHTponbHada
paboTa 3a Kypc 8-ro knaccay.
PesepBHbIn ypok. O6o0LeHne
67 N cuctemaTmsaums 3HaHum no 1 Bubnmnoteka LIOK
Teme «CTpoeHne atoma. https://m.edso0.ru/00ad9cb2
XnMnyeckasi CBA3b»
63 PesepBHbIn ypok. O6o0LeHne 1 Bubnuoteka LLOK
N cuctemaTmnsauma 3HaHum https://m.edsoo.ru/ff0d61c6
OBLEE KOJIMYHECTBO HACOB IO 68

NMPOrPAMME
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9 KIACC

KonuyecTBO YyacoB

ONEeKTPOHHbIe

Ne T Oarta uudpoBble
n/n eMaypoxa Bcero KoHTponkHeie | [llpaktuieckue M3y4yeHnss obpasoBaTesibHble
paboTbl paboTbl pecypcbl
Mepnognyecknin 3akoH.

1 Mepuogmnyeckas cuctema 1 Bubnuoteka LLOK
XuMmnyecknx anemeHtos [. U. https://m.edsoo.ru/00adb59e
MeHpeneeBa
3aKOHOMEPHOCTH B

5 N3MEHEHNN CBONCTB 1 bubnuoTteka LIOK
XUMUYECKNX INNEMEHTOB https://m.edso0.ru/00adb6b6
nepBbIX TPEX NEpMoJoB

3 Eg;giﬁ:ﬁ;g‘: AV 1 Bubnnoteka LIOK

https://m.edsoo.ru/00adb7e2
HEeopraHM4YeCcKMx BELLIECTB
Buabl xMmMmnyeckon cesian n

Bubnmnoteka LIOK

4 Thnbl kKprcTaniniecknx 1 https://m.edsog.I ru/00adbac6
peLeéTokK
KoHTponbHas paboTta Ne1 no
Teme «[loBTOpeHue u

5 yrnybneHve 3HaHuin 1 1
OCHOBHbIX pa3genos Kypca 8
Knacca»

Knaccudomkaumns XmuMmn4eckmx EuGnvoTeka LIOK

6 pPEeaKL No pasniniHbIM 1 https://m.edsoI(;I.'ru/OOadbcbO
npu3Hakam
lNoHaTMe o ckopocTn

K XUMUYECKOWN peakuunu. 1 Bubnnoteka LIOK
[NMoHATME O rOMOreHHbIX U https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakumnax

8 [MoHATME 0 XMMHU4ecKoM 1 Bubnuoteka LLOK



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

paBHoBecun. PakTopbl,
BNUSOLLNE HA CKOPOCTb
XUMWNYECKON peaKkLnn u
NMOJIOXKEHNE XUMMUYECKOro

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

paBHOBECUS
OkuncnutenbHo-
Bubnmnoteka LIOK
9 BOCCTaHOBUTENBHBIE https://m.edsoo.ru/00adcade
peakumm
Teopusa anekTponuTUYecKomn
Bubnnoteka LIOK
10 anccounaumn. CunbHble v https://m.edsoo.ru/00adcd68
cnabble aneKTPonnTbI
- Bubnmnoteka LIOK
11 VIoHHbIE ypaBHEHUS peaKLmit https://m.edsoo.ru/00add448
XnmMunyeckme cBoMCTBa
KMCIOT N OCHOBaHUN B CBETE
9 Bubnuoteka LLOK
12 NpeACTaBNeHIN 06, https://m.edsoo.ru/00add5d8
SNEKTPONUTUYECKON
anccoumaunm
XnmMmuyeckme cBoMcTBa cofien
13 B CBETe npeacTasneHmin ob Bbubnuoteka LIOK
3MEKTPONINTUYECKON https://m.edsoo.ru/00add8b2
auccoumaunm
y Bubnmnoteka LIOK
14 MonsATMe O rMaponuse conedt https://m.edsoo.ru/00add9d4
15 O606LeHre n Bubnmnoteka LIOK
cucTemMaTmsauusa 3HaHun https://m.edsoo.ru/00addd12
MNpakTnyeckasa padbota Ne 1.
16 «F‘,’emeHme P Bubnuoteka LLOK
https://m.edsoo.ru/00addbfa
SKCNepuUMEHTAarbHbIX 3agay»
KoHTponbHas paboTta Ne2 no
17 TeMe «ANEKTPONIMTNYECKas Bubnmnoteka LIOK

anccoumaums. XmMmmnyeckme
peakuumn B pacTBopax»

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



https://m.edsoo.ru/00adc28c
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O6Lwasa xapakrtepucTuka

Bubnmnoteka LIOK

18 raroreHos. XvMudeckme https://m.edsoo.ru/00addfe2
CBOMCTBa Ha npumepe xrnopa
Xnopoeogopog. ConsiHas

19 KMCrnoTa, XuMnyeckmne Bubnuoteka LLOK
CBOWCTBa, Norny4yeHue, https://m.edsoo.ru/00ade104
NpUMEHeHne
MpakTnyeckasn pabota Ne 2

20 no Teme «llonyyeHune Bubnnoteka LIOK
COJIAHOW KUCMOTbI, N3y4YeHue https://m.edsoo.ru/00ade348
€€ CBOMCTB»
BblumcneHnsa no ypaBHeHUAM

21 XUMUYECKNX peaKkLmin, ecrnm Bubnuoteka LLOK
OVH N3 peareHToB [aH B https://m.edso00.ru/00ade488
N30bITkE

29 Ob6uwas xapaktepuctuka Bbubnuoteka LIOK
anemeHToB VIA-rpynnbl https://m.edsoo.ru/00ade64a
AnnoTponHblie MoandmkaLmm

23 cepsbl. HaxoxaeHune cepbl 1 Bubnnoteka LIOK
€€ coeguHeHnn B npupoae. https://m.edsoo.ru/00ade64a
XnMmnyeckme CBOMNCTBa cepbl
CepoBogopog, CTpoeHue, Eubnnoteka LIOK

24 q)M?’,quCKme v xumntieckne https://m.edsoI(;I.'ru/OOadeBOZ
cBoMCTBa
Okcuabl cepbl. CepHast

o5 Kucnota, pusndeckune un Bubnuoteka LLOK
XMMUYECKNe CBOMCTBA, https://m.edsoo.ru/00adea28
NpUMeHeHne
XvMmunyeckme peakumu,
nexatime B OCHOBe

26 NPOMbILLIEHHOrO cnocoba Bubnuorteka LIOK

NONy4eHUss CEPHOWN KUCMOTbI.
XuMmnyeckoe 3arpsisHeHue

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



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

OKpy>atoLleun cpeapl
coeMHEHUSIMU cepbl
BbluncneHne maccosoun gonu

Bubnmnoteka LIOK

27 BbIXOo4a NpoAyKTa peakuumn https://m.edso0.ru/00adec8a
O6Lwasa xapakrtepucTuka
anemeHToB VA-rpynnsl. A30T, EuGnvoTeka LIOK

28 pacripocTpaHeHie B https://m.edsoI(;l.'ru/OOadeeaG
npupoae, msndeckune un
XUMUYECKMEe CBOUCTBA
AMMUaK, ero qJM?:mquKme n EubnvoTeka LIOK

29 xMMrHeckine caonctsa, https://m.edsol(;l.'ru/OOadfOO4
nony4yeHve u npMMeHeHue
MpakTnyeckasa paborta Ne 3

30 no teme «[llonyyeHve Bubnuoteka LLOK
amMmMunaka, nsyvyeHue ero https://m.edso0.ru/00adf180
CBOWCTBY»
A30THas kucnora, eé

’ Bubnnoteka LIOK

31 (bmvmqecme v xumntieckine https://m.edsoI(;l.lru/OOadeOB
CBOWCTBa
Mcnonb3oBaHe HUTPATOB U
CoJfler aMMOHUS B KayecTBe

32 MUHeparbHbIX yooOpeHui. Bubnnoteka LIOK
XnuMn4yeckoe 3arpsisHeHue https://m.edsoo.ru/00adf518
OKpy>atoLlen cpeapl
coeguHEeHMsIMKN a3oTa
docdop. Okena dpocopa

33 (V) n docopHas kucnoTa, Bubnnoteka LIOK
domsndeckme n xmmmyeckune https://m.edsoo.ru/00adf68a
CBOWCTBA, Nosfy4yeHue
Mcnonb3oBaHue docdatos B

34 KadecTBe MUHeparnbHbIX Bubnmnoteka LIOK

yaobpeHun. 3arpasHeHne
npUpoaHON cpeabl

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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docdatamm

Yrnepon, pacnpocTpaHeHne

Bubnmnoteka LIOK

35 B NP1POAE, Cbl/l3|/|:-leCKV|e v https://m.edsoo.ru/00adfd9c
XUMUYECKNEe CBOMNCTBA
Okengbl yrnepoga, ux
dom3nveckme n xmmmyeckune
36 CBOMCTBA. dKonornyeckne BMGJ?MOTeKa LIOK
https://m.edsoo.ru/00adfebe
npodnemsbl, CBsA3aHHbIE C
okcmngom yrnepogaa (1V)
. Bubnnoteka LIOK
37 YronkHast KCoTa 1 ee conm https://m.edsoo.ru/00ae006¢c
MpakTnyeckasn pabota Ne 4
no teme "lonyyeHne
Bubnnoteka LIOK
38 yrnekmenoro rasa. https://m.edsoo.ru/00ae027e
KayecTBeHHada peakuma Ha
kKapOoHaT-noH"
MepBoHa4anbHbIE MNOHATUSA
Bbubnuoteka LIOK
39 06 OpraHn4eckmx BeLecTBax https://m.edsoo.ru/00ae054e
Kak 0 coeHEHNAX yrnepoaa
. Bbubnuoteka LIOK
40 KpemHuit u ero coeiuHeHus https://m.edsoo.ru/00ae080a
MpakTnyeckasa pabota Ne 5.
PeweHnne
41 3KCnepuMeHTarnbHbIX 3aga4 Bubnuoteka LLOK
no teme «BaxHenwne https://m.edsoo.ru/00ae0bf2
HemeTannbl U ux
coeIMHEeHNA»
KoHTponbHasa patota Ne3 no
42 Teme «BaxHenwwune Bubnmnoteka LIOK
HemeTannbl N NX https://m.edso0.ru/00ae0el8
coeanHeHusa»
43 Ob6uwas xapaktepuctuka Bubnmnoteka LIOK

XUMUNYECKUX IJIEMEHTOB —

https://m.edsoo.ru/00ael03e
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meTannos. Metannuyeckas
CBSA3b M MeTannm4yeckas
Kpuctannuyeckas peLueTka.
dusnyeckme cCBONCTBA
MeTannos

Xnmmnyeckme cBomncTea
MeTanmnos.

Bubnmnoteka LIOK

a4 ONEKTPOXNMUYECKNI PSa https://m.edsoo.ru/00ae1156
Hanpsp>KeHUn MeTannos
O6wwme cnocobbl nonyvyeHns
meTannos. Cnnasbl.
45 BbluncneHnsa no ypaBHeHUAM Bubnuoteka LLOK
XUMWNYECKMX peakuunm, ecnm https://m.edso00.ru/00ael1156
OAWH 13 peareHToB COaePXUT
npumecu
46 MoHATME 0 Koppo3uu Bubnuoteka LLOK
MeTannos https://m.edso0.ru/00ael1278
Bbubnuoteka LIOK
a7 llenouHble meTane https://m.edso00.ru/00ael4b2
48 Okenabl 1 rmapokcuabl Bbubnuoteka LIOK
HaTpUa 1 Kanus https://m.edso0.ru/00ael4b2
LLleno4yHo3emenbHble
o Bbubnuoteka LIOK
49 MeTan{Ibl — kanbLn v https://m.edsoo.ru/00ael5e8
MarHum
50 BaxHenwwme coegmHeHns BbubnuoTteka LIOK
Kanbuus https://m.edsoo.ru/00ael15e8
51 Ob6o0LeHne n
cucteMmaTnsaumnsa 3HaHuin
57 YKécTtkocTb BOoAbl M CNOCOOLI BbubnuoTteka LIOK
€€ ycTpaHeHus https://m.edso0.ru/00ae1886
MpakTnyeckas pabdota Ne 6
53 no Teme "XKEcTkocTb BOAb! U Bubnmotexa LIOK

MeToabl €€ ycTpaHeHus"

https://m.edsoo.ru/00aelae8
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Bubnmnoteka LIOK

o4 ANIOMUHAY https://m.edso0.ru/00aelc64
55 AMdoTEpHbIE CBONCTBA Bubnuoteka LLOK
oKkcuga v rmgpokcuga https://m.edsoo.ru/00aelc64
Bubnmnoteka LIOK
56 YKeneso https://m.edso00.ru/00ae1d86
57 Okenabl, rmapokeuabl U Conu Bubnuoteka LLOK
xenesa (I1) n xenesa (lll) https://m.edsoo.ru/00ae35e6
58 Ob6o0LeHne n )
cuctemaTmnsauus 3HaHUn
MpakTnyeckasa paborta Ne 7.
PeweHune
Bbubnnoteka LLOK
59 SKCI'IepI/IMeHTaJ'Ib‘I:I bIx 3a/ia https://m.edsoI(;l.I ru/00ae3de8
no Teme «BaxxHenLune
MeTanmnbl U X COeANHEHNSA»
BbluncneHnsa no ypaBHeHUAM
XUMUYECKNX peaKkLmin, ecnm
OAWH M3 peareHToB aH B Eubnvoreka LIOK
60 M3BLITKE UK COAEPXKMT https://m.edsoI(;l.lru/Oanl750
npumecun. BelumcneHuns
MaccoBOW 00N Bbixoda
npoayKTa peakuuu
61 Ob60o0LeHne n )
cuctemartmnsayusi 3HaHUn
KoHTponbHas pabota Ne4 no
62 Teme «BaxHenwme metannsl
N NX COEQNHEHNNAY
BewiectBa n matepuansl B
- BubnuoTteka LIOK
63 MOBCEAHEBHOM KI3HI https://m.edsoI(;I.'ru/OanBfSO
yenoBeka
64 XnuMn4yeckoe sarpsisHeHue Bubnmnoteka LIOK

OKpyXatouen cpeapbl

https://m.edsoo0.ru/00ae4270
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Ponb xvmumn B peleHnm

Bubnmnoteka LIOK

65 3Konornyeckux npobnem 1 https://m.edso0.ru/00ae4270
PesepBHbIN YPOK.
Ob6o0LeHne n
66 cuctemaTusaumsi 3HaHUN. 1 Bubnuoteka LLOK
KoHTponbHas pabota Ne5 https://m.edsoo.ru/00ae0d0a
«UToroBas KOHTponbHas
paboTta»
67 g%z%pulj::uﬂeys oK. 1 Bubnnoteka LIOK
. https://m.edso0.ru/00adb33c
cucteMaTnsaunsa 3HaHumn
63 g%z%pulj::uﬂeys oK. 1 Bubnmnoteka LIOK
. https://m.edso0.ru/00ad9cb2
cucteMaTmnsaunsa 3HaHuUin
OBLUEE KOJIMYECTBO YACOB MO 68

NMPOrPAMME
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NMPOBEPAEMbIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA30BATENIbHOW NPOrPAMMbI

8 KITACC

Koa

npoBepsieMoro
pe3ynbTaTa

NMpoBepsieMble NnpegMeTHbIe pe3ylibTaTbl OCBOEHUA
OCHOBHOM Obpa3oBaTeNnbHOM NPOrpaMmMbl OCHOBHOIO
obLiero o6pasoBaHus

1

Mo Teme: «[lepBOHavarbHble XMMUYECKNE NOHATUAY

11

pacKpbiBaTb CMbICIT OCHOBHbIX XMMMWYECKUX MOHATUN: aToM,
MOSeKyrna, XWUMUYECKUA IfIEMEHT, MNPOCTOE BeLecTBO,
CNOXHOEe BeLecTBO, CMeCb (0AHOpOoAHAas U HeodHOpoaHas),
BaNeHTHOCTb, OTHOCUTENbHAss aToMHass W MONeKynsipHas
Macca, KONMUYecTBO BellecTBa, MOflb, MOMsipHas Macca,
MaccoBasi [OOnsi XUMWUYECKOro 3remMeHTa B COeAUHEHUW,
MOSSIPHBIN  OOBLEM, XMMMYECKasi peakuus, Krnaccudgukauus
peakuumn: peakuum COEAMHEHUS, pPeakunm pPasfnoXeHus,
peakumn  3aMeLleHusi, peakumm  obmeHa, 9K30- U
3HOOTEPMUYECKME peaKkuuun, TenrnoBon 3dekT peakumu,
pacTtBop, MaccoBad gons  BewectBa  (NpoueHTHas
KOHLUEHTpaumsi) B pacTBope

1.2

WUNMICTPUPOBaTb  B3aMMOCBSA3b  OCHOBHbBIX — XMMWYECKUX
NOHATUA U NMPUMEHSATb 3TN NOHATUS MPU ONUCaHUN BELLLECTB U
NX NpeBpaLLeHni

1.3

1.4

1.5

MCMNONb30BaTb XMMUYECKYID CUMMBOSIMKY [AfS1 COCTaBEHWUs
cbopMyn BELLECTB U YpaBHEHWUIA XMMUYECKNX peakLmi
pacKpbiBaTb CMbIC/T 3aKOHOB COXpPaHEHUSI MacCbl BELLECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MONEKYNSPHOIO  yYeHus,
3akoHa ABoragpo

onpenensiTb BaneHTHOCTb aTOMOB 3/1EMEHTOB B GUHapPHbIX
coeanHEeHNsIX

1.6

1.7

KnaccuguumpoBatb XUMWUYECKME peakuun (no 4ucny u
COCTaBy Y4yacCTBYWOLLUUX B peakuuu BellecTB, No TenrnoBoMy
ahpekTy)

BblHUCIIATE OTHOCUTENIbHYO MOJIIEKYIIAPHYIO U  MOJIAPHYHO
MacCCbl BELLECTB

1.8
1.9

1.10

BbIYUCIATL MacCCOBYI [OSI0 XMMWYECKOrO 3rieMeHTa Mo
dopmyne coeanHeHus,

BbIYUCIIATL MACCOBYIO JOSI0 BELLECTBA B pacTBope
NPUMEHATb eCTEeCTBEHHOHay4Hble MeTOoAdbl MNO3HaHUA —
HabnogeHve, u3aMmepeHue, MOAENMPOBaHUE, 3KCNepUMEHT
(peanbHbIN N MbICIIEHHbIN)

Mo Teme: «BaxHenwue npencraBUTENU HEOPraHNYECKUX
BELLECTB»

2.1

pacKkpbiBaTb CMbICIT OCHOBHbIX XUMUWYECKNX NOHATUN: OKCuA,
KMCIoTa, OCHOBaHUe, COJlb




2.2
2.3

2.4

onpefensaTb NPUHAANEXHOCTb BELWECTB K onpeaenéHHomy
Knaccy coefuHeHuin no popmMyram

KnaccudgpuumpoBaTb HEOpraHM4Yeckne BeLlecTsa
XapaktepusoBaTtb (OnvcbiBaTb) 06LWME XMMUYECKME CBONCTBA
BELLEeCTB pasfMyHbIX KNaccoB, MOATBepXaas onucaHve
npumMepamu MOSEKYISPHbIX YPaBHEHUN COOTBETCTBYHOLLNX
XUMUYECKUX peaKLnn

2.5

NPOrHO3NpOBaTb CBOWCTBA BELLECTB B 3aBUCUMOCTM OT WX
Ka4eCTBEHHOrO  COCTaBa, BO3MOXHOCTU  MpoTeKaHust
XMMUYECKNX NPeBPALLEHN B Pa3fINYHbIX YCIOBUSIX

2.6

cnegoBaTtb NpasBuiam MNosib30BaHMS XMMWYECKOW MOCyaon U
nabopatopHbiM  obopygoBaHMeM, a Takke npasunam
obpalleHus c BellecTBaMn B COOTBETCTBUN C UHCTPYKLMAMU
MO BbIMNOMHEHMIO NABOPATOPHbIX XUMUYECKMX OMbITOB MO
nosly4eHunto n cobmpaHmio rasoobpasHbix BewecTs (Bogopoaa
N Kncropoga), NPUroTOBMEHNIO PacTBOPOB C OnpeaenéHHOM
MaccoBOW [ONen pacTBOPEHHOIO BellecTBa, NnaHMpoBaTb U
NPOBOANTb XMMWYECKME IKCMEPUMEHTbI MO pacno3HaBaHUIO
pacTBOPOB LUeMNoYen M KUACMOT C MOMOLLB WHOUKATOPOB
(nakmyc, deHondTanenH, MeTUopaHXx n gpyrue)

2.7

NPOBOAUTL PACYEThI MO YPaBHEHMIO XMMUYECKON peakumm

3.1

3.2

3.3

3.4

3.5

Mo Teme: «lNepuognyecknin 3akoH u lNepmnoguyeckas cucrtema
xummnyecknx anemeHtoB [. W. MeHpeneesa. CTtpoeHue
aTOMOB. Xnmunyeckasi CBS3b. OkucnuTeneHo-
BOCCTaHOBUTESIbHbIE peakummny

pacKkpbiBaTb CMbIC/T OCHOBHbIX XUMMWYECKUX MOHATUW: S4p0
aToMa, OneKTPOHHbIN CroM aTtomMa, aTtomHas opbutans,
paguvyc atoma, XMMudeckasi CcBA3b, NONsipHas U HenonsipHasi
KOBaneHTHas CBs3b, 9NEKTPOOTPMUATENbHOCTbL, MOHHAas
CBS13b, MOH, KATUOH, aHNOH, CTENEHb OKUCIIEHUSA

KJ'IaCCI/I(*)I/ILI,I/IpOBaTb XUMUNYEeCKNe 3remMeHTbl

onucbiBaTb W XapakTepu3oBaTb  TabnuuHyio  popmy
Mepuoanyeckon CUCTEMBI XUMUNYECKUX 3NEeMEHTOB:
pasnuyatb MNOHATUA «rnaBHas nogrpynna (Arpynna)» u
«noboyHasa noarpynna (brpynna)», «manble» n «bonbLune»
nepuoapbl

packpbiBaTb  cMmbicn  [lepuogmnyeckoro  3akoHa  [.W.
MeHgeneea: AEMOHCTPUPOBaTbL NOHMMaHNE NepUoanNYecKomn
3aBUCUMOCTM CBOWCTB XMMMWUYECKUX SNIEMEHTOB OT MUX
nonoxeHusa B lNepnognyeckon cncteme

COOTHOCUTbL 0603Ha4yeHusi, KoTopble uMetoTcsa B Tabnuue
«lNepnognyeckas cuctema Xxummumyeckux anemeHtos [.U.
MeHngeneesa» C 4YUCMOBLIMU XapakKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMW4YECKUX 3NEMEHTOB (COCTaB W 3apsag s4apa,
obuiee 4MCno 9NEeKTPoOHOB W pacnpegeneHne wux no
SNEKTPOHHbLIM CIOSAM)

3.6

onpegenAaTtb CTeneHb OKUCIeHUd 3J1IeMeHTOB B 6VIHaprIX
coeanMHeHnAX




3.7

onpeaensitb BUO XMMUYECKOW CBSA3M (KOBaneHTHasi U MOHHas)
B HEOPraHMYeCKUX COeAMHEHNSX

9 KINACC

Koa
npoBepsieMoro
pe3ynbTarta

NMpoBepsieMble NnpegMeTHbIe pe3yrbTaTbl OCBOEHUA
OCHOBHOM Obpa3oBaTeNnbHOM NPOrpaMmMbl OCHOBHOIO
obLero obpasoBaHus

1

Mo Teme: «BewwecTBO U XuMN4eckas peakumnsay»

11

1.2

packpbiBaTb  CMbIC/ST  OCHOBHbIX  XMMWYECKUX  MOHATUM:
pacTBOp, ANEKTPOSIUTbI, HESNEKTPOSUTLI, SNEKTPONMTUYECKas
anccoumaumns, peakumm MOHHOro obMmeHa, kaTanusaTop,
XMMMYeckoe paBHoBecue, obpaTumble U HeobpaTuMble
peakumu, OKUCIUTENbHOBOCCTAHOBUTESbHbIE peakuum,
OKMCNUTENb, BOCCTaHOBUTENb, OKUCneHue "
BOCCTaHOBMEHWE, annoTponus, aMOTEePHOCTb, XMMUYECKas
CBSA3b (koBaneHTHas, NOHHas, MeTannuyeckas),
KpucTannuyeckas pewéTka, cnnasbl, CKOPOCTb XMMUYECKOW
peakumm

WNMIOCTPUPOBaTb  B3aMMOCBSA3b  OCHOBHbBIX  XMMWYECKUX
NOHATUA U NPUMEHSATL 3TN NOHATUS MPU ONUCaHUN BELLLECTB U
NX NpesBpaLLeHnin

1.3

COCTaBMsATb YpPaBHEHUS1 3MEKTPONUTUYECKOM AuccoumaLmm
KMCNOT, LIeNioven W Cconen, MnosfiHble W COKPaLLlEHHble
ypaBHEHUs peakumii MOHHOro obmeHa

1.4

packpbiBaTb CYLWHOCTb OKUCIIUTENbHO-BOCCTAHOBUTENBHbIX
peakunin nNocpeacTBOM COCTaBIEHUS1 ANEKTPOHHOro GanaHca
3TUX peaKkunn

1.5

NPOBOAUTL PACYEThI MO YPaBHEHMIO XMMUYECKON peakumm

2.1

Mo Temam: «HemeTannbl n nx coeguHeHus» n «Metannbl u
NX COeaNHEHUSI»

XapaktepusoBaTb (onucbiBaTb) obwune u crneunuyeckune
XUMUYECKNE CBOMUCTBA TMPOCTbIX W CHOXHbIX BELLECTB,
noagTeBepxgas onucaHue npuMepamu  MOJSIEKYNSAPHbIX U
WMOHHbIX YpaBHEHUIN COOTBETCTBYHLLUNX XMMUYECKNX peakuunm

2.2

2.3

2.4

COCTaBJIATb YypaBHEHUA peaKu,Mﬁ, noarsepXxgarLmnx
cywiecrtBoBaHune reHeTU4YEeCKon CBA3N mMexay BelecTBaMu
pa3nnyHbIX KriaccoB

NPOrHo3npoBaThb CBOWCTBA BELLECTB B 3aBUCUMOCTU OT UX
CTpOEeHUA, BO3MOXXHOCTU npoTeKkaHnA XUMUNYECKNX
I'IpeBpaLLl,eHI/IIZ B Pa3JIN4HbIX YCNnoBUAX

crnegoBaTthb npaBuiam MNosib30BaHMS XMMWYECKOW MOCYyLon U
nabopatopHbiMm 0obOopygoBaHMEM, a Takke MpaBunam
obpallieHus ¢ BewecTBaMn B COOTBETCTBUN C UHCTPYKLMSMM
MO BLINOSIHEHUIO NAbOPATOPHbLIX XUMWYECKUX OMbITOB MO
Nnosly4eHnto n cobupaHmio razoobpasHblx BewecTB (aMmmuaka
N YrNeKncrioro rasa)

2.5

npoBOoANUTb peaKkuuu, nogreepXxgarwLine Ka4yeCTBEHHbIN




COCTaB pasnMyYHbIX BELLECTB: pacno3HaBaTb OMbITHbIM MYTEM
xnopua-, Gpomua, wvoama, kapboHaTt, docdart, cunukar,
cynbdaT, rMOPOKCMOMOHBI, KaTUOHbl AMMOHUS,  UOHBI
M3Yy4YEHHbIX  MeTannoB, MpPUCYTCTBYKOLUME B  BOAHbIX
pacTBopax HeopraHMYecknx BeLLLecTB

Mo Teme: «Xnmuna n okpyxatowasa cpega»

3.1

3.2

packpblBaTb CMbICST OCHOBHbIX XUMWYecknx noHaTun: [MOK
BELLlEeCTBA; KOPPO31s MeTasoB

NPUMEHSATb OCHOBHblE onepaunn MbICITUTENTBHOMN
AeATenbHOCTN — aHann3 N CUHTE3, cpaBHeHne, obobLieHmne,
cucTteMatmsauuio,  BbISIBMEHME  MPUYMHHO-CNEACTBEHHbIX
CBA3EM — ONA WU3YyYeHUs1 CBOMCTB BELLECTB U XUMUYECKUX
peakuunn; eCTeCTBEHHOHay4Hble MeToAbl MNO3HaHua  —
HabngeHne, WM3MepeHne, MoOenMpoBaHWE, SKCNEPUMEHT
(peanbHbIN N MbICITEHHbIN)




NMPOBEPAEMBbIE 3JIEMEHTbI COOEPXAHUA

8 KITACC

Kopn
1

11

1.2

npOBepﬂeMbIVI ANieMeHT coaepxKaHus
I'IepBOHaqaanble XUMUNU4eCKne NoHATUNA

MpeameT xvMmun. Porfib XMMUKU B XU3HWU YeroBeka. XMMUSI B CUCTEME
Hayk. Tena un BewlectBa. Pusmyeckme CBOMCTBA BeLECTB. ArperatHoe
COCTOSIHUE BELLECTB

MoHATMEe o meTogax Mo3HaHUsA B XUMUWU. YnucTble BellecTBa U CMECW.
Cnocobbl pasgeneHnsa cmecen

1.3

ATOoMbl U Monekynbl. XuMnyeckme anemeHTbl. CMMBOSbI XMMUYECKMX
anemeHToB. [pocTble M croXHble BellecTBa. ATOMHO-MOMEKYNsipHoe
yyeHue

1.4

1.5

Xumndyeckas popmyna. BaneHTHOCTb aTOMOB XMMUYECKUX TIEMEHTOB.
3aKkoH nocTosiHCTBa cocTtaBa BewectB. OTHocuTenbHass aToMHas
macca. OTHocuTenbHas MonekynspHas wmacca. Maccosas pons
XMMMUYECKOro 3rieMeHTa B COeaUHEHUN

KonnyectBo BewectBa. Monb. MonapHas wmacca. BsanmocBssb
KonmyecTBa, Macchl U YnCa CTPYKTYPHbIX eauHuL BewecTBa. PacyéThl
no oopmMysiamMm XMMNYECKUX COeNHEHUI

1.6

1.7

dunsnyeckne N XUMMYECKNe sBMeHus. XUMmumyeckass peakuma mn eé
npusHakn. 3akOH COXpaHeHUs Maccbl BewecTtB. XuMMUYeckue
ypaBHeHus. Knaccudukaumsi XMMUYECKMX peakumin (CoeauHeHus,
pasnoXxeHusl, 3ameLLeHnsa, obmeHa)

XVMUYECKMUIA IKCMEPUMEHT: 3HAKOMCTBO C XMMMYECKOW MNOCYAOW, C
npasunammn pabotel B nabopatopum u npuémamum obpalieHus cC
nabopartopHbiM 06opygoBaHMEM, M3YyY4EHWE U onucaHme U3NYEeCKnx
cBouctB  obpasuoB HEOpPraHM4Yeckux  BELLECTB, HabnogeHne
dusnyeckmnx (nNnaeBneHne BOCKa, TasHWE NbAa, pacTMpaHue caxapa B
CTYMKe, KNNeHne 1 KOHAEHcauus BOAbl) N XMMUYECKUX (ropeHue cBeun,
npokanMeBaHve MeaHOM NPOBOJSIOKM, B3aMOLENCTBUE MeSia C KUCNOTON)
ABNEHUN, HabrgeHe 1 onMcaHue NPU3HaKoB NPOTEKAHNS XMMUYECKNX
peakumn (pasnoxeHwe caxapa, B3aMMOOENCTBME CEPHOM KUCIOTbl C
xnopugom Bapus, pasnoxeHue rugpokcuga meau(ll) npu HarpeBaHuum,
B3aMMogenctene xenesa c pactsopoMm conv  meau(ll), unsyyeHue
cnocoboB pasgeneHns cmecen (C NOMOLWbID MarHuTa, (punbTpoBaHue,
BbiNapuBaHue, ANCTUNNALMS, XpomaTtorpadus), npoBegeHne OYUCTKU
noBapeHHON conu, HabngeHne n onucaHve pesynbTaToB NPOBEAEHNS
onbiTa, WNMIOCTPUPYIOLLErOo 3aKOH COXPaHEHWss MaccChl, Cco3gaHue
mMoenen monekyn (LapocTepKHEBbIX)

BaxHenwwme npeactaBUTENM HEOPraHNYECKMUX BELLECTB

2.1

Bosgyx — cmecb rasoB. CocrtaB Bo3agyxa. Kucnopon — anemeHT u
npocToe BeLLlecTBO. HaxoxaeHne kucnopoga B npupoge, usndeckme u
Xnmmyeckne ceounctea (peakuum ropeHus). Okcumgbl. [MpymeHeHue
kncrnopoga. Cnocobbl nonyvyeHus kucnopoga B nabopartopun
npomblwneHHocTn. KpyroBopoT kucnopoga B npupoge. O30H -
annoTponHas moamdukauusa Kucrnopoga




2.2

2.3

2.4

2.5

TennoBon  9PdEKT  XMMUYECKOW  peakuun, TEepMOXUMUYECKUE
YPaBHEHUSA, 9K30- M IHOOTEPMUYECKME peakumn. TonnmBo: yronb U
MeTaH. 3arpsi3HeHuMe BO3dyXxa, YCWUMNEHMEe MapHUKOBOro addpekra,
paspyLueHne 030HOBOIO Crog

Booopoa — anemeHT u npoctoe BellecTBO. HaxoxaeHue Bopopoda B
npupoge, usmyeckne M XMMMYECKMe CBOWCTBA, NMPUMEHEHME, Crocobbl
nony4yeHusi. Kucnotbl u conu

MonsipHbii 06BEM ra3oB. PacyéTbl N0 XMMUYECKUM YPaBHEHUSAM

dunsnyeckne ceonctBa Boabl. Boga kak pactBopuTenb. PacTtBopbl.
HacbllWeHHble M HEHACbILEHHbIE pacTBOpbl. PacTBOpMMOCTb BELLECTB B
Boae. MaccoBasi oonsi BelwecTBa B pacTBope. XMMUYECKME CBOWCTBA
Boabl. OcHoBaHuA. Pornb pacTBOpOB B NpUPOLE U B XXU3HU YenoBeka.
KpyroBopoT Boabl B npupoe. 3arpsisHeHne npupoaHblix Bog. OxpaHa m
OYUCTKA NPMPOAHbIX BO4

2.6

2.7

Knaccudmkauyus HeopraHN4Yecknx CcoeUHEHUI. Okcunapl.
Knaccudurkauma okcuaoB: coneobpasytowme (OCHOBHbIE, KUCMOTHbIE,
amoTepHble) U  Heconeobpasywwme. HomeHknatypa OKCUOOB.
dunsmyeckne n xummyeckne CBonMCTea okenaos. NonyyeHne okcnaos

OcHoBaHus. Knaccudumkaumsa OCHOBaHWUM: LWENOYM U HepacTBOPUMbIE

OCHOBaHMA. HoMeHknaTypa OCHOBaHUW. Pusmyeckme uU XMMUYECKUEe
CBOWCTBa OCHOBaHUN. [Nony4eHne ocHOBaHUN

2.8

Kucnotbl. Knaccngukauma kucnot. HomeHknaTtypa kncnot. dusmyeckue
U XMMUYEecKne cBouctBa kucnoT. Pap aktmBHoctn metannos H.H.
bekeTtoBa. Nony4eHue kncnot

2.9
2.10

2.11

Conu. HomeHknatypa conen. ®dusnyeckme mM XUMUYECKME CBOWMCTBA
conewn. lNony4eHne conewn

"eHeTnyeckas cBA3b mMexay KrnaccamMmm HeopraHM4eckmnx coeanHeHun

XNUMUYECKUI IKCNEPUMEHT: KavyeCTBEHHOe onpefeneHne coaep’kaHus
Kucropoga B BO3gyxe, nonyyvyeHue, cobupaHue, pacnosHaBaHue U
n3yyeHne CBOMUCTB KMcrnopoga, HabnwgeHme B3anMogencTBms BELLECTB
C KUCIOPOAOM UM YCMOBUS BO3HUKHOBEHUS W MpPEKpaLleHUs ropeHuns
(noxapa), o3HakomneHne c obpasuamm OKCUMAOB W OnucaHue ux
CBOWNCTB, NoflydeHne, cobmpaHue, pacno3HaBaHMe U U3yYeHne CBONCTB
Bogopoaa (ropenHue), B3anmogencteme sogopoga ¢ okcuaom megu(ll)
(BOBMOXHO  MCMONb30OBaHWE  BuaeomaTepuarnos), HabnogeHve
obpasuoB BewectB  KonmyectBoM 1 Monb,  MccrnegoBaHue
0COBEHHOCTEN PacTBOPEHUS BELLECTB C PasfiMYHON pacTBOPUMOCTbLIO,
NPUroToBIiEHME pPacTBOPOB C OnpefenéHHOW MaccoBOW  [Onewn
pPacTBOPEHHOrO BeELLECTBa, B3aMMOOEWUCTBME BOAbI C MeTannamm
(HaTpmem u KanbLmem) (BO3MOXHO UCMOMNb30BaHNE BUAEOMaTepmnarnos),
onpegeneHne pacTBOPOB KUCIOT U LeroYen ¢ NOMOLLbI MHOMKATOPOB,
nccnepgosaHne o06pasuUOB  HEOPraHU4ecKMxX BEeLWEeCTB  pPasfNyHbIX
Knaccos, HabnogeHne N3aMeHeHUss OKpacku MHOMKaATOPOB B pacTBOpax
KACNOT W LWeno4yen, msyvyeHume B3aumoaencTsust okcupa megu(ll) c
pacTBOPOM CEpPHOM KUCMOTbl, KACAOT C MeTanfamu, peakummn
HenTpanusauuu, nosiydeHne HepacTBOPUMbIX OCHOBaHWW, BblTECHEHWE
ogHoro  MeTanna  Apyrum n3 pactBopa  conu, peLlieHne
3KCnepuMeHTanbHbIX 3agad no Teme  «BaxHenwwve  knaccol
HEeOpraHN4YeCcKnUx coeauHEHNN»




MNeprnoanyeckni 3akoH 1 lNepunognyeckas cuctema XMMNUYECKNUX
anemeHToB [1.1. MeHgeneeBa. CTpoeHne aToMOB. XMMUYECKas CBA3b.
OKMCNUTENBHO-BOCCTAHOBUTESbHbIE peaKLmm

3.1

3.2

3.3

3.4

[MepBble NOMNbITKN Kraccugukaumm XmMMn4eckmx anemeHToB. lNoHatne o
rpynnax CXOAHbIX 3NeMEHTOB (LeNoyvHble W  LWenoYHO3eMESbHbIE
MeTansbl, ranoreHbl, MHEPTHbIE ra3bl). ONIEMEHTbI, KOTOpble 06pa3yT
amoTepHble OKcuabl U rTMAPOKCUAabI

lMepuogmyecknn  3akoH. [lepuogmyeckad cucteMa  XUMUYECKUX
ANemMeHToB 0.Wn. MeHpeneesa. KopoTkonepuogHas "
AnvHHonepuogHaa ¢opmbl  [lepuognyeckon cCUCTEMbI  XUMWUYECKUX
anemeHnToB [.U. MeHaeneesa. NMepuoapbl u rpynnbl. PU3NYECKUIA CMbICIT
nopsiAKOBOro HOMepa, HOMepOB nepuoaa 1 rpynrbl AfeMeHTa

CtpoeHne atomoB. CocTaB aTOMHbIX aaep. WM3oTonbl. OneKTPOoHbI.
CTpoeHune aneKkTpOHHbIX 0bono4vek atomMoB nepBbix 20 XUMUYECKUX
3NeMeHTOB Mepuoanyeckon CUCTEMBI aun. MeHpeneesa.
XapaKkTepuctmka XMMUYECKOrO 3fiEMEHTA MO €ro MOJSIOXKEHUIO B
Mepuogunyeckon cucteme .. MeHpoeneesa

3aKOHOMEPHOCTU U3MEHEHUS paguyca aTOMOB XMMUYECKNX 3NTIEMEHTOB,
MEeTanIM4Yeckmx n HemMeTanM4yecknx CBOMCTB MO rpynnam n nepuogam.
3HauveHne [lepuognyeckoro 3akoHa W [lepnoguyeckon CUCTEMBI
XUMUYECKUX 3NeMEeHTOB [ANnd pasBuTUS Haykm u  npaktukn. [O.U.
MeHpeneeB — y4€HbIN U rpaXKaaHuH

3.5

3.6

3.7

Xumudeckasi cBsisb. KoBaneHTHasi (nonsipHasi M HenonsipHasi) CBs3b.
OneKTpooTPMLATENBHOCTb XMMUYECKUX NIEMEHTOB. VIOHHas cBSI3b

CteneHb okucnexHmsa. OKUCNUTENbHOBOCCTAHOBUTESNbHbIE peakuunn.
I'Ipou,ecc;bl OKncneHunA n BOCCTAHOBJIEHUA. Okncnutenu n
BOCCTAHOBUTEIN

XNMUYECKUI IKCNEPUMEHT: n3yyeHne obpasLoB BeLEeCTB MeTansfoB 1
HEeMeTannoB, B3aMMOAEWCTBME T[MOpOKCMOA LUMHKA C pacTBopamMmu
KMCAOT U LWenoven, npoBeaeHne onbIToB, UMMIOCTPUPYHOLMX NPUMeEpSbI
OKMUCNUTENbHO-BOCCTAHOBUTESNbHBIX  peakumin  (ropeHue,  peakuuu
pasnoXxeHus, CoeIHEHUS1)

9 KINACC

Kopn

MpoBepsieMbI 3aneMeHT coaepXaHusA

1

1.1

1.2

BeluectBO n xummnyeckasn peakuusi. [loBTopeHue

Mepuoanyeckun  3akoH. [lepuogmyeckas cucTemMa  XUMUYECKUX
anemeHToB [1.V. MeHoeneeBa. CTpoeHne atomoB. 3aKOHOMEPHOCTU B
N3MEHEHUN CBOMCTB XMMMUYECKUX INIEMEHTOB NEpBbIX TPEX NEepMOAOB,
Kanug, KanbuuMs U UX COEOUHEHWA B COOTBETCTBMM C MONOXEHUEM
anemeHToB B [lepnogunyeckon cucteme n CTpPOEHMEM NX aTOMOB

CTpoeHue BellecTBa: BUAbI XMMUYECKOM CBA3U. TuMbl KPUCTaNINYECKMX
PEeLEeToK, 3aBUCMMOCTb CBOWCTB BeLLlecTBa OT TuMNa KpUCTanimMyeckomn
PEeWETKN N BMAA XMMUYECKOM CBA3WU. Knaccudukaums n HoMeHKnaTtypa
HeopraHM4yeckMx BelwecTB (MexayHapodHas W TpuBManbHas).
XvMuyeckme CBOMCTBA BELLECTB, OTHOCSLLMXCA K pasfiMyHbIM Kraccam
HEeopraHM4YeckMx COedUHEHUN, TreHeTudeckas CBS3b HeOopraHU4ecKux




BELLLeCTB

1.3

14

Knaccudpumkaumsa XmMMmyecknx peakumin no pasnnyHbiM npusHakam (no
4YMCny M COCTaBy Y4acTBYHWLIMX B peakuuMn BeLLecTB, MO TennoBOMY
apPeKTY, NO NBMEHEHUIO CTEMNEHEN OKUCIEHNA XUMUYECKNX 3IEMEHTOB,
no obpatumocT, MO  yyacTuM  Katanmsatopa). JK30- U
9HOOTEPMUYECKNE peakunn, TePMOXUMUYECKUe ypaBHEHUS. MNMoHATHe o
CKOPOCTU XMMUYECKOW peakumnm

[MoHaTne o6 O6paTI/IMbIX n HeO6paTI/IMbIX XUMUHECKNX peaKunAax.
[MoHATME O TOMOreHHbIX W retTeporeHHbIX peakuunax. MoHsaTne o
XMMN4YeCKOM  paBHOBECUMN. (DaKTOpr, Bnuarvwne Ha  CKOPOCTb
XUMUNYECKON peakunn n nosfioXdkeHne XMmMmn4eCcKoro paBHoBecus

1.5

1.6

1.7

OKncnnTenbHO-BOCCTAHOBUTESbHbIE peakuuu, SJ'IeKTPOHHbIl)’I OanaHc
OKUCNNTENbHO-BOCCTAHOBUTENbHOM peakuunn. CocTtaBneHue ypaBHeHI/Iﬁ
OKUCITNTEINNIbHO-BOCCTAHOBUTETIbHbIX peaKLlMVI Cc ncnonb3oBaHNem
mMeToada 3J1eKTPOHHOIo OanaHca

Teopusi  3MNEKTPONUTUYECKOM  Auccoumauui. OnekTponuTbl n
HeanekTponuTbl. KaTuoHbl, aHnoHbl. MexaHn3Mm guccoumnaumm BeLecTB
C pasnuMyHbIMM Buaamum xummdeckon cessn. CTeneHb Auccouumaumn.
CunbHble n cnabble anekTponuTbl. Peakuun noHHoro obmeHa. Ycnosus
NpoOTEKaAHNA peakuM WOHHOrO OOMEHa, MOSMHble M COKpaLlEHHbIE
NOHHble ypaBHeHNA peakumin. CBONCTBA KMUCNOT, OCHOBaAHUW U CONen B
cBeTe npeacrtaBneHMn 00  9NEeKTPONMTMYECKOW  Anccoumnaumu.
KauecTBeHHble peakumm Ha NMOHBbI. MoHATNE O rmaponn3e conen

XrMunyeckmi 3KCNEepPUMEHT: O3HaKoOMIeHune c Moaensamm
KPUCTanNNMYecknx peLéTok HeopraHM4Yeckux BeLecTB — MeTanmnoB U
HemeTannoB (rpaduta M anmasa), CIOoXHbIX BelwecTB (xnopuga
HaTpusl); UCccrneaoBaHMe 3aBUCMMOCTU CKOPOCTM XMMUYECKOW peakuuu

oT BO34ENCTBUSA pasfiNYHbIX ¢aKTopoB; nccnegosaHue
3MEeKTPONPOBOAHOCTM pPacTBOPOB BELLECTB, Mpouecca auccoumaumm
KMcnor, Lenoyen n conen (BO3MOXHO ncrnonb3oBaHne

BMAEOMaTeEPMArnoB); NPOBEAEHME OMNbITOB, UIMIOCTPUPYIOLLNX NPU3HAKK
npoTekaHns peakumh WOHHOro obmeHa (obpasoBaHue ocafka,
BblOeneHne rasa, obpas3oBaHMe BOAbl); OMbITOB, WIOCTPUPYIOLLMX
NpUMepbl  OKUCNUTENbHO-BOCCTAHOBUTESNbHbBIX  peakunin  (ropeHue,
peakunn pasrioXeHusi, COeQUHEHNS); pacno3HaBaHNWE HeOopraHMYecKnx
BELLECTB C MOMOLLbI KA4YeCTBEHHbIX peakuui Ha WOHbI, pelleHne
9KCNepMMEHTanbHbIX 3agau

HemeTtannbl u nx coeanHeHust

2.1

Ob6waa xapaktepuctuka ranoreHoB. OCOBGEHHOCTU CTPOEHUA aTOMOB,
XapaKkTepHble cTeneHn okucrneHunda. CtpoeHne n usnyeckne cBomncTBa
NPOCTbIX BELECTB — ranoreHoB. XMMUYECKMe CBOMCTBA Ha npumepe
Xxnopa (B3aMMogeNCTBME C MeTannamu, HemeTannamu, Lernodyamm).
Xnopoogopoa. ConsHasa kucnoTa, XMMUYECKNE CBOWCTBA, MOydeHune,
npumeHeHne. [lenctene xnopa W XopoBOAOpOAa  Ha OpraHuM3m
yenoseka. BaxHenwmne xnopmabl U X HaxoxneHne B npmpoge

2.2

Obwaa xapaktepuctuka anemeHtoB VIA-rpynnbl.  OcobeHHOCTU
CTPOEHUA aTOMOB, XapaKTepHble CTeneHn okucreHus. CTpoeHue u
dusnyeckme CBOMCTBA MNPOCTbIX BeELWECTB — KUcropoga W cepbl.
AnnoTtponHble Moaudukaumm Kacnopoga W cepbl.  XMuUYeckune




2.3

ceoncTBa cepbl. CepoBooopoa, CTPOEHUE, (PUNYECKME U XUMUYECKME
ceonctBa. Okcuabl cepbl Kak NpPeacTaBUTENM KUCIOTHbIX OKCUAOB.
CepHasa kucrnota, uamMyeckme M XMMudeckume ceomnctBa (obwume Kak
npeacraBuTens knacca KuicnoT wu cneumduyeckue). Xumunyeckme
peakuuu, nexawme B OCHOBE MNPOMbILLMEHHOrO cnocoba nonyyYyeHus
cepHon kucrnoTbl. MNpumeHeHne. Conu cepHOM KUCAOTbI, Ka4ecTBEHHas
peakuma Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ CoedNHEHUN B
npupoae. Xnmmyeckoe 3arpsisHeHue OoKpYyXatoLien cpenpbl
coeauHeHnsIMN cepbl  (KUCNOTHbIE [0XAMW, 3arpsi3HeHMe BoO3gyxa U
BOAOEMOB), cnocobbl ero npegoTepaLLeHms

Obwaa xapaktepuctmka anemeHtoB VA-rpynnbl.  OcobeHHOCTU
CTPOEHUS  aTOMOB, XapaKTEpPHble CTEMeHW OKUCNeHusi.  A30T,
pacnpocTpaHeHne B npupoge, ou3ndeckme U XMMUYeckne CBOWCTBA.
KpyroBopoT asoTa B npupoge. AMMUaK, ero ousmyeckne n xmummyeckme
CBOMCTBA, nosiydeHne n npumeHeHue. Conn aMMoHus1, UX usndeckume u
XUMUYECKNE CBOWCTBA, NpUMeHeHne. KayecTBeHHass peakumss Ha MOHbI
aMMOHMs. A30THas KUCoTa, e€ nonyyeHue, pusndeckue n xmmmyeckme
ceorictBa (obwme Kak npeacTaBUTENs  Krnacca  KUACMOT U
cneunduyeckune). Kcnonb3oBaHne HUTPATOB M COSMlEM aMMOHUS B
KayecTBe MMHepanbHbIX yaobpeHuMin. XumMmyeckoe 3arpsisHeHue
OoKpyXawwen cpefbl CcoeguHeHUsIMM as3oTa  (KUMCMOTHble  JOXAW,
3arpsisHeHne Bo3ayxa, No4Bbl U BOLOEMOB)

2.4

2.5

2.6

docdop, annoTponHble Moguukaumm docdopa, duanyeckne wn
xnmmyeckme csonctea. Okcupg docdopa(V) n ocdopHas kucnora,
dm3nyeckme M XMMUYECKMEe CBOWCTBa, norydeHue. lKcnonb3oBaHue
dochaToB B kKayecTBe MUHEpParibHbIX yao0peHui

Obwaa xapakrepuctnka anemeHtoB IVA-rpynnbl. OcobeHHoCcTU
CTPOEHMS aTOMOB, XapaKTepHble CTEeneHn OKucneHunda. Yrnepog,
annoTponHble  Moaudukauun,  pacrnpocTpaHeHune B Npupoae,
dunanyeckme wn xmMmudeckme ceonctBa. Apcopbumsi.  KpyroesopoTt
yrnepoga B npupoge. Okcuabl yrnepoga, ux ousmyeckme n XuMmnyeckmne
CBOWCTBA, OENCTBME Ha XUBbIE OPraHU3Mbl, NOy4YeHne U NpUMeEHEHME.
JKonornyeckme npobrembl, cBsA3aHHble C okcugom yrnepoga(lVv);
rmnoTtesa rnobanbHOro MNOTEMNNEeHUs KNumarta; NapHUKOBbLIN 3PEKT.
YronbHas Kucnota n eé conu, ux usmyeckme u XMMmmnyeckme CBOMCTBA,
nosnyyeHme n npumeHeHne. KadecteeHHas peakumsi Ha kapboHaT-NOHbI.
Ncnonb3oBaHne kapboHaTtoB B ObiTy, MeavumMHe, NPOMBbILLNEHHOCTU U
CeJIbCKOM X0381CTBE

MepBoHayanbHble MOHATUA 06 OpraHUYeckux BellecTBax Kak o
coeavHeHnsiX yrnepoga (MeTaH, 39TaH, 3TUMEH, aueTurneH, 3TaHor,
rMULEpPUH, YKCYyCHasi KucroTta). VMIX cocTaB U XMMUYECKOEe CTPOEHMUe.
MoHATME O OMONOrMYeckn BaXHbIX BeLllecTBax: upax, OGernkax,
yrneeogax — U UX pPonu B XM3HM 4YeroBeka. MaTepuanbHoe eOuHCTBO
OpraHMYecKnx U HeopraHMYeCcKUX CoeaANHEeHWI

2.7

KpemMHuin, ero dusmyeckne uM XMMUYECKME CBOWCTBA, MNOSydeHue un
npUMeEHeHne. CoeanHeHus KpeMHus B npupoae. Obwwue
npeactaeneHns o6 okcvage kpemMHuA(lV) u KpemMHUeBOW KucnoTe.
Cunukatbl, UX 1Mcnonb3oBaHne B ObITY, MeANUUHE, MPOMbILLUNIEHHOCTN.
BaxHenwme cTpouTenbHble MaTepuanbl: Kepamuka, CTEKNO, LEMEHT,
0eToH, kene3obeToH. [lpobnembl 6Ge30MacHOro MCNosfib30BaHUS




CTpoOuUTEIlbHbIX MaTepumanoB B noBCeaHEBHOW XXNU3HU

2.8

XVMUYECKUA  BKCNEPUMEHT: K3ydeHne o6pasuoB HeopraHUYecKnx
BELLECTB, CBOWCTB COMIAHON KUCIOTbl; nNpoBefeHue KaydeCTBEHHbIX
peakumin Ha Xnopua-voHbl U HabnogeHne NPU3HaKoB UX NPOTEKaHus;
OMbITbl, OTpaxaroLme pusnyeckme n XMMmn4yeckne CBOMCTBa rasioreHoB 1
MX CcoeduHEeHUNn (BO3MOXHO WCMNOMb30BaHWE BuaeomaTepuanos);
O3HaKkomIieHue ¢ obpasuyamm xnopuaos (ranoreHnaoB); 03HAKOMITEHME C
obpasuamn cepbl U €€ coeanHEeHUsIMM (BO3MOXHO MCMOSib30BaHNE
BMaeomaTepuano); HabnogeHne npouecca obyrnvBaHusa caxapa nog
OEeNCTBMEM  KOHLEHTPUPOBAHHOW  CEPHOM  KUCIOTbl;  U3yYeHue
XUMUYECKMX CBOWCTB pa3baBneHHOW CEepHOW KUCNOTbl, MNpoBegeHue
Ka4eCTBEHHON peakumMuM Ha cynbdaT-uoH u HabnaeHne npusHaka eé
NpoTeKaHns; O3HaKoMMeHne C {U3MYEeCKMMN CBOMCTBaMM a30Ta,
docdopa n UX  coefuHeHun (BO3MOXHO ncnosib3oBaHne
Bugeomatepuanos), obpasyamn asoTHbIX U (POCHOPHLIX YAOOBpEeHU;
nony4yeHue, cobvpaHue, pacnosHaBaHMe N U3y4yeHne CBOMCTB aMMUaka;
npoBegeHne Ka4eCTBEHHbIX peakuun Ha MOH aMMOHNA 1 dhocaT-UoH 1
n3yvyeHve NPU3HaKoB nx npoTekaHus, B3aMmogencrTeune
KOHUEHTPUPOBAHHOM  a30THOWM  KUCMNOTbl C  Medbkd  (BO3MOXHO
ncnosnb3oBaHne BMAeoMaTepunanos); n3yyeHue mMoaeneu
KpUCTannnuyecknx  peweéTok  anmasa, rpacdmuTa,  ynnepeHa;
O3HaKoMIleHMe C npoueccoM agcopbunm pacTBOPEHHbLIX BeLLECTB
aKTMBUPOBAHHbLIM YINIEM W YCTPOWCTBOM MpOTUBOrasa; nosiyvyeHue,
cobvpaHue, pacnosHaBaHMe W U3y4yeHUe CBOWCTB YINEKUCNOro rasa;
npoBefeHne KayeCTBEHHbIX peakuun Ha kapOboHaT- U CUAMKaT-UOHbI U
n3ydeHne MpU3HaAKOB WX MNPOTEKaHWs; O3HAKOMIIEHME C npoayKuunen
CUMNMKaATHOW MPOMBILLSIEHHOCTY; peLUeHne 3JKCNnepuMeHTanbHbIX 3agad
no Teme «BaxkHenLwme HemeTannbl U NX COEOUHEHUS»

MeTtannbl n ux coeguHeHus

3.1

Ob6wan xapakTepuctMka XMMWYECKUX ONEMEHTOB — MeTansioB Ha
OCHOBaHUM MX NonoxeHns B [lepnoguyeckon cuUCTeEME XMMUYECKMX
anementoB [O.M. MeHgeneeBa u cTpoeHna artomoB. CTpoeHue
MeTannoB. MeTannuyeckasa CBsA3b M MeTannmMyeckas Kpuctannumyeckas
peléTka. QNEeKTPOXMMUYECKUI P HaNPshKEHNn MeTannoB

3.2

dusnyeckne u xumumdeckme csonctea metanno. O6wwme cnocoObl
nonyyeHnss metannos. [lOHATME O KOpPpPO3MM MeTansnoB, OCHOBHbIE
cnocobbl 3awmuTbl WX OT Koppo3un. Cnnaebl (CTanb, YyryH,
ApantoM1UHMI, BPOH3a) 1 UX NPUMEHEHME B ObITY M NPOMbILLNIEHHOCTH

3.3

LLlenoyHble mMeTannbl:  nornoxeHne B [lepuogudeckon cucteme
xumpnyecknx anementoB [.A. Menpgeneesa; CTpoeHMe uX aTOMOB;
HaxoxgeHne B npupoge. dusnyeckme M XumMumyeckue CBOWCTBA (Ha
npumepe Hatpua n kanud). Okcuabl U rMMOPOKCUAbI HATPUS U Kanus.
[MpuMeHeHMe WenoYHbIX MeTansioB 1 X COeANHEHUI

3.4

Lleno4yHo3emenbHble MeTanfbl MarHMim W KanbUui: MONOXEHWe B
Mepnoanyeckon cucteme xmmmdeckux anemeHtoB .. Menoeneesa;
CTpOeHMEe WX aToOMOB; HaxoxaeHne B npupoge. dusnyeckne wn
XUMUYECKME CBOMCTBA MarHusi M kanbuud. BaxHenwme coeanHeHus
Kanbunsa (okcma, rugpokcug, conm). XKEcTkocTb BOAbl U Cnocobbl eé
yCTpaHeHust




3.5

3.6

3.7

AnoMnHun:  nonoxexHuve B [lepuognyeckon cCUCTEME  XUMUYECKUX
anemeHToB [J.W. MeHgeneeBa; CTpoeHe atoma; HaxoxaeHue B npupoae.
dursnyecKkne n XMMmn4eckme CBoOMCTBa antoMmHus. AMoTepHble CBOMCTBA
oKkcuaa v rmgpokeuaa antoMmHUS

XKeneso: nonoxenne B [lepnogndeckon CcCUCTEME  XMMWUYECKMX
anemeHtoB [O./. MeHpeneeBa; CTpoOeHMe aTomMma; HaxoxgeHue B
npupoge. dusmyeckme M Xxmmudeckne cBoWCTBa xenesa. Okcuabl,
rmgpokengbl 1 conu xenesa(ll) n xenesa(lll), nx cocras, ceoncTea u
nonyvyeHve

XNMUYECKUA IKCMEPUMEHT. O3HaAKOMIleHne ¢ obpasuamu MeTannoB U
cnnaBoB, WX (PU3NYECKMMM CBOMCTBAMW; U3y4YeHUE pe3ynbTaToB
KOppo3un meTansnoB (BO3MOXHO WCMNOSib30BaHWEe BuaeomaTepuarnos),
0COBEHHOCTEN B3aMMOOENCTBUS OKCuAa Kanbuusi U HaTpusi C BOLOW
(BO3MOXHO  MCMoOSib30BaHWe  BuaeomaTepuanoB);  uccrnegoBaHue
CBOWCTB >XECTKOM BOAbl; Mpouecca ropeHna xenesa B Kucnopoae
(BO3MOXXHO MCNOMb30BaHME BugeoMaTepmuaroB); NPU3HaKoB NPOTEeKaHUs
Ka4yeCTBEHHbIX peakuMi Ha MOHbI (MarHua, Kanbund, antoMUHUS, LMHKA,
xenesa(ll) v xxenesa(lll), mean(ll); HabnogeHne 1 onnucaHne NPoLLEeCccoB
OKpalUMBaHUSA NSIaMEHN MOHaAMW HATPUSA, Kanusa U Kanbumsa (BO3MOXHO
ncrnonb3oBaHWe BugeomMatepuarnoB); uccregoBaHne amdOoTepHbIX
CBOWCTB rnapokcuaa anioMUHUA W TMAPOKCMAA UMHKA, pelleHue
aKcrnepuMeHTanbHbIX 3agad no Teme «BaxHenwmne wmetannbl U KX
coeNHEeHnsa»

XuMunsa 1 oKpyxarowasi cpeaa

4.1

HoBble mMaTtepuanbl wn TexHonormn. BewectBa wn wmartepuanbl B
NnoBCEOHEBHOM XW3HM 4erioBeka. Xumma u 3goposbe. besonacHoe
MCNonb30BaHME BeLWEeCTB U XMMUYECKMX peakumn B ObiTy. [lepsas
NMOMOLLb NPU XMMUYECKMUX 0XKOrax U OTpaBreHUsIX

4.2

OCHOBbI  9KONOrMMYECKOM TrpamMoOTHOCTU. XUMWUYECKOE 3arpsi3HeHue
okpyxatwen cpegbl MNAK. Ponb xumnn B pelleHUn 3KONOrmyeckux
npobnem. MpnpogHble UCTOYHWMKM YrNeBoaopOAoB (yronb, NPUPOLHbLIN
ras, He@Tb), NpPOAYKTbl X nepepaboTkn, KX ponb B ObITY W“
NPOMbILLITIEHHOCTH

4.3

XUMUYeckuii 3KCnepuMeHT: n3ydeHme obpasuoB MaTepuanoB (CTEKMO,
cnnaebl METaNMoB, NONMMEpPHbIE MaTepuarnbl)




NMPOBEPAEMbIE HA OI'3 No XM TPEBOBAHUA K
PE3YNIbTATAM OCBOEHUA OCHOBHOW OBEPA30OBATEJIbHON
NMPOrPAMMbI OCHOBHOI'O OBLLEIO OBPA3OBAHUA

Koa

npoBepsieMoro
TpeboBaHusA

1
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MpoBepsieMble TpebOBaHMA K NpeaMeTHbIM pe3yfibTatam
6a30BoOro ypoBHsi OCBOEHUSI OCHOBHOW obpa3oBaTenbHOMN
nporpamMmmbl OCHOBHOIo obuero oopasoBaHmMsa Ha OCHOBe
Proc

[MpencraBnexue:

O MO3HABaAaeMoOCTM  SIBMieHWA  npupodbl,  NOHUMMaHWe
OOBbEKTMBHON 3HAYMMOCTM OCHOB XWMWYECKOW HayKuM Kak
obnacTn cCoBpeMeHHOro ecTeCTBO3HAHUS, KOMMOHEHTa obLLel
KynbTypbl W NPaKTU4ECKOW [OEesTENbHOCTM 4enoBeka B
YCMOBUSIX COBpPEMEHHOro oblecTBa; MNOHMMaHWe MecTa
XMMUU cpean ApYrmx eCTeCTBEHHbIX HayK

1.2

O HayyHbIX MeTodax Mo3HaHWs, B TOM  4ucne
SKCMepuUMeHTarbHbIX n TEOPETMNYECKUX MeToaax
nccrnegoBaHUsl BELECTB M U3YYEHUS XUMUYECKUX peakLuid;
YMEHWe UCnosfb3oBaTb MoAenu Ansi 06bsACHEHUS CTPOEHUS
aTOMOB W MOJIEKYN

1.3

0 cchepax npodeccnoHanbHON AeATEeNbHOCTU, CBA3AHHLIX C
XUMUEN U COBPEMEHHBIMU TEXHOMOMMAMM, OCHOBAHHBLIMU Ha
AOCTWXKEHUAX  XMMUYECKOM HayKu, 4yTO Nno3BONUT
obyvarowmmea paccmaTpuBaTb XUMUKO Kak cdepy cBoen
Oyaywen npodeccuoHanbHOM AeATenbHOCTUM W caenatb
OCO3HaHHbIN BbIGOP XMMUKN Kak NpOoubHOro npegmeTta npu
nepexoge Ha ypoBeHb cpeaHero obuiero obpasoBaHns

BrnageHne cuctemMom XMMUYECKMX 3HAHUW U yMeHue
NPUMEHSITb CUCTEMY XMMUYECKMX 3HAHUIN, KOTOpas BKMNKOYaeT:

2.1

BaXXHENLLME XMMWUYECKMUE TMOHATUS: XUMUYECKUNA SNEMEHT,
aToM, MorsieKkyna, BewecTBO, NPOCTOe M CIOXHOEe BeLlecTBO,
OQHOpOAHAst W HeogHopodHasi CMEeCb, OTHOCUTESbHbIE
aToOMHasi M MOJIeKynsipHas MaccCbl, KONMYECTBO BeLlecTBa,
MOfb, MONSApPHasi Macca, MOMSPHbIAN OOBbEM, OKCMA, KMCNOTa,
OCHOBaHWe, corb (CpeaHsisl), XMMudeckas peakuus, peakuuu
COEOVHEHUS, peaKkuMn pPasfoXeHusl, peakumm 3amelleHus,
peakumm obmeHa, TennoBoM I3PMEKT peakuumn, 9K30- W
9HOOTEPMUYECKME  peaKumn, pacTBOp, MaccoBas [gons
XUMUYECKOr0 3fieMeHTa B COeOWHEeHMM, mMaccoBasd Oonsi u
NpoUeHTHasl KOHLUEHTpauuMs BeLLecTBa B pacTBope, S4po
aToMa, 3NEeKTPOHHbBIN CIoN aToMa, aToMHasa opbutans, paguyc
aToMma, BaNnieHTHOCTb, CTEMEHb OKUCIIEHUS, XMMMYECKasa CBA3b,
ANEKTPOOTPULATENBHOCTD, nonsipHas n HenonsipHas
KOBaneHTHas CBs3b, MOHHas CBA3b, MeTannuyeckasi CBs3b,
Kpuctannuyeckas pewéTka (aTomHas, NOHHag,
MeTannuyeckasi, MOIeKynspHas), WOH, KaTWOH, aHWOH,
aneKkTponuT n HE3NEeKTPOWT, ANeKTponuTUyecKas
anccoumaumsa, peakumMm WOHHOrO OobMmeHa, OKUCIUTENbHO-
BOCCTAHOBUTENbHbIE pPeaKkLUKn, OKUCIIUTENb U BOCCTAHOBUTESb,




2.2

2.3

OKUCINEHME W BOCCTaHOBMEHME, 3MEKTPONnN3, XUMUYECKOoe
paBHOBecue, obpaTnmble U HeobpaTMMble peakunn, CKOPOCTb
XMMUYeckon  peakumn,  katanmsartop, [10K, kopposus
MeTannos, Cnnasbl

OCHOBoOMonarawwue 3akoHbl XUMWK: 3aKOH COXpaHeHus
Maccol, nepuoguyeckmn 3akoH [.W. MeHpeneeBa, 3akoH
NOCTOSIHCTBA COCTaBa, 3akoH ABoragpo

TEOpUN XMMUKU: aTOMHO-MOSEKYrspHasi Teopus, Teopus
ANEKTPONNTUYECKON aMccoumnaumnm

3.1

Bnapexue OCHOBaMM XMMUYECKOW rPamMoTHOCTM,
BKIHOYaOLLIEN:

YMEHMEe NpaBUIIbHO WMCMNOMb30BaTb WM3yYeHHble BeELLeCcTBa U
mMatepmanbsl (B TOM 4uUCNe MUHepanbHble YyaobpeHus,
MeTannbl M Cchnaebl, NPOAYKTbl MNepepaboTkn NPUPOOHbLIX
MCTOYHUKOB YrneBogopoaoB (yrns, NpupoaHoro rasa, Hedtu)
B ObITy, CENnbCKOM X03AMCTBE, Ha NPOM3BOACTBE U NOHUMaHWe
3Ha4YeHns KunpoB, OenkoB, YrNeBoAOB ANsi OpraHu3mMa
YyenoBeKka; yMeHMe MpPOrHo3npoBaTb BIIUSHWE BELLECTB U
XMMUYECKMX  MPOLLECCOB HA  OpraHmsam  4enoseka W
OKpY>KatoLLLyt0 NPUPOAHYIO cpeay

3.2

3.3

3.4

YMEHWEe WHTerpMpoBaTb XUMWYECKME 3HAHMS CO 3HAHUSIMU
APYrnMX y4eBHbIX NPeaMeToB

HanuMuMe onbiTa paboTbl C pasfUYHbBIMK  UCTOYHMKAMM
MHOPMaLMN MO XMMUKU (HayyHas M Hay4HO-nonynsipHas
nuTepartypa, CrioBapu, CrpaBOYHUKN, MHTEPHET-PECYPChI)

yMeHNe OGBbEKTUBHO OLEHMBATL MHpOPMaLMIO O BeLecTBax,
NX NpeBpaLleHUsiX U NPakTU4EeCKOM MPUMEHEHUM U YMEHMe
ncnonb3oBaTb €€ Ans pelleHust y4ebHO-Mo3HaBaTeNbHbIX
3agau

Brnagexve OCHOBamMu MOHATUNHOIO annapara n
CMMBOJSINYECKOro A3blka XUMUW AN COCTaBneHnsa opMyn
HeopraHM4yeckux BeLLeCTB, YPaBHEHUN XMMUYECKUX peaKkLuui,
ocHoBamu XUMUYECKOM HOMEHKNaTypbl (IUPAC n
TPMBMAnbHOWN)

YMeHne OObBbACHATbL CBA3b  MOMOXEHUS  3NeMeHTa B
Mepunoanyeckon cucteme C YUCIOBbIMU XapaKTepuUCTMKaMm
CTPOEHMSI aTOMOB XMMWYECKUX 3N1EMEHTOB (COCTaB WM 3apsapg,
agpa, obuwee 4MCnNO  9NEKTPOHOB),  pacnpeneneHvem
3MNEKTPOHOB MO 3HEpPreTU4YecKkMM YPOBHSIM aTOMOB MepBbiX
TPEX NepMoaoB, Kanus 1 Kanbums

[MpenctaBsneHne o nepuoguyeckon 3aBUCUMOCTU CBOWMCTB
XUMUYECKNX 3f1EMEHTOB (paguyc aTtoma,
9NEKTPOOTPMLUATENBHOCTb), NPOCTbLIX U CNOXHbIX BELLECTB OT
NnosIoXXeHnsa anemeHToB B [Nepunogmyeckon cucteme (B marnbix
nepvodax u rnaeBHbIX Nogrpynnax) n 3neKTPOHHOro CTPOEHMUS
aTtoma

YMeHue knaccupuumpoBaTb:

7.1

XUMUNYECKNE 3NemMeHTbl




7.2

HeopraHn4yeckme BelectBsa

7.3 XUMUYECKME peaKkLnn
8 YMeHune onpenenaTtb:
8.1 BaNeHTHOCTb U CTENeHb OKUCIEHUA XUMUYECKUX SNIEMEHTOB,
3aps4 noHa
8.2 BN XMMUYECKOM CBA3UN N TUMN KPUCTaNINYeckon CTPYKTYpbl B
COeNHEHUAX
8.3 XapakTep cpefbl B BOAHbIX pacTBopax BellecTB (KUCMOT,
' OCHOBaHWN)
8.4 OKUCINTENb N BOCCTAHOBUTENb
9 YMeHne xapaktepusoBaTb (PU3MYECKMe U  XUMUYECKUe
CBOWCTBaA:
NpoCTbiX BewecTB (KACropod, O30H, BoAopon, rpadwr,
9.1 anmas, KpeMHuu, asoT, pocop, cepa, XJ1op, HATPU, Kanun,
MarHum, Kanbuun, antoMUHUI, Xerneso)
CNOXHbIX BeLecTB, B TOM 4uUCfe WUX BOAHbIX pPacTBOPOB
(Boga, ammmak, XnopoBo4OpPOd, CEPOBOAOPOA, OKCUAbl U
rmgpokenabl metannos |-lIA rpynn, anomuHusa, megu (1),
9.2 uunHka, xenesa (Il u lll), okengbl yrnepoga (Il n 1V), kpeMHus
(IV), asota u docdopa (lll n V), cepsl (IV n VI), cepHucras,
CepHasl, asoTuctad, asoTHas, ¢ocdopHas, YyronbHas,
KpeMHueBasi KUCNOoTa U UX COMn)
NPOrHO3npoBaTb M XapaKTepu3oBaTb CBOMCTBa BELLECTB B
3aBMCUMOCTM OT MX COCTaBa W CTPOEHUS, NPUMEHEHUE
9.3 BELWECTB B 3aBUCMMOCTU OT WX CBOWCTB, BO3MOXHOCTb
NPOTEKaHNS  XMMUYECKUMX MNpeBpaleHnin B  pasfinyHbIX
YCrnoBUsAX
10 YMeHmev COCTaBNATb MONEKYNSAPHbIE U MOHHbIE YpaBHEHUS
peakuuin, B TOM YnUcne:
10.1 peakuum MOHHOro obmeHa
10.2 OKMUCINTENbHO-BOCCTAHOBUTENbHbIX peakummn
10.3 NNACTPUPYIOLWNX XUMUYECKME CBOMCTBA U3YYEHHbIX KaccoB
' (rpynn) HeopraHM4ecknx BeLecTB
104 noaTBepXAarLnX reHeTUYeCKyro B3anMOCBA3b MeXxXay HUMN
11 YMeHue BbluMcnATb (NPOBOANTL pacyéThl):
OTHOCUTESNIbHYIO  MOJIEKYINSAPHYHO UM MOJIIPHYKO  Macchbl
111 BeLleCTB, MacCOBYH [ONK XUMWUYECKOro odremMeHTa B
COeNHEHUN
11.2 MacCCOBYO [OJ1H0 BELLeCTBa B pacTBope,
11.3 KONMYeCcTBO BeLecTBa 1 ero maccy, o6bLem rasos
MO  YpPaBHEHUSM  XMMWYECKMX peakumn W  HaxoauTb
11.4 KONMMYECTBO BeELLECTBA, OOBLEM M MacCy peareHToB Wnu
NPOAYKTOB peakuum
12 BrnageHve (3HaHve OCHOB):
12.1 OCHOBHbIMW MeTOA4aMM Hay4yHOro no3HaHusa (HabnoaeHuve,

N3MepPeHUe, 3KCNEepPUMEHT, MOAENUPOBAHME) MPU U3YYEeHWUU




12.2

BELLECTB N XMMUYECKNX SIBIIEHUIN; yMeHMEe COopMYynnpoBaTb
npobnemMy 1 NpeasiokuTb NyTN €€ peLleHus

GesonacHom paboTbl C  XMMUYECKMMM  BeELLECTBaMW,
XMMUYECKOW nocyaon n nabopaTtopHbiM 060pyaoBaHNEM

12.3

npasunamm ©GesonacHoro obpalleHns C  BellecTBamu,
MCNoNb3yemMbiMM B MNOBCEOHEBHOW  XXWU3HM, NpaBuiamm
noBeaeHns B LENsX cOepexeHus 340pOoBbs U OKpyXKatoLen
npupoaHoOM  cpefbl; NOHMMaHMe Bpeda  (OMacHOCTW)
BO3JENCTBUS Ha XMNBble OpPraHn3Mbl onpeaenéHHbIX BELLECTB,
crnocoboB YyMeEHbLUEHNS M NpeaoTBpalleHnss UX BpeaHOoro
BO3OeNCTBUA

13

13.1

Hanunuune NpPakTN4eCKmnx HaBbIKOB nnaHnpoBaHUA n
ocyuwiecTtBrieHnd crieayrowmnx XuMn4eCckmnx sKkCnepmmeHTOB:

N3ydyeHne u oOnucaHne @U3NYeCcKUx CBOWCTB BELLECTB;
O3HaKOMIEHME C PU3NYECKUMN N XUMUYECKUMU SBNIEHUSMN;
OonbIThlI, NNACTpUpYyoLLne NpU3HaKu npoTeKaHus
XUMWNYECKNX peakumnm

13.2

13.3

n3yvyeHune cnocobos pa3aerneHunda cmecen

nosly4eHme Kucnopoga v mMsyvyeHue ero CBOMCTB; MonyyYeHue
BOAOpO4A U U3YyYeHUe ero CBOMWCTB; MOfyvYeHue Yrnekucroro
rasa u u3yyeHne ero CBOWCTB; [MOSlydEeHMEe amMmuaka u
n3y4yeHune ero CBOMCTB

13.4

13.5

13.6

13.7

13.8

NPUroToBfiEHME pPAcTBOPOB C ONpeaesiéHHON MacCoBOW
A0nen pacTBOPEHHOMO BeLLECTBa

NPUMEHEHNE WHOUKATOPOB (Nakmyca, MeTunopaHxa u
deHondTanenHa) ana onpeneneHnsa xapaktepa cpenbl B
pacTBopax KUCIOT U Leno4ven

nccrneaoBaHne 1 OnMcaHWe CBOMCTB HEeopraHMYeckux BeLLecTB
PasnMyHbIX KNaccoB; M3y4eHWe B3aMMOAENCTBUS KUCIOT C
MeTannamu, OoKcuaaMuM  MeTannoB,  pPacTBOPUMMbIMK U
HEepacTBOPUMbLIMW ~ OCHOBaHWSIMKW,  COMsSIMK;  MOSyYeHue
HepacTBOPUMbIX OCHOBaHWIA; BbITECHEHME OOHOrO MeTanna
APYrMM K3 pacTBopa COMW; MWccregoBaHMe amdoTepHbIX
CBOWCTB r'MApPOKCMA0B antoMUHUS U LIMHKA

pelleHne sKcnepuMeHTanbHbiX 3agad no temam: « OCHOBHbIE
Knaccbl HEOPraHNYeCcKNX COeANHEHNNY; « DNEKTPoNuTnYeckas
anccoumaumnsy; « Baxknenwme Hemetansnbl U UX COEANHEHUAY;
«BaxxHenLwumne meTtannbl U X COeaUHEHUS»

XMMUYECKNE SKCMEPUMEHTbI, UIMIOCTPUPYOLWME NPU3HaKK
NPOTEKaHMS peakuui MOHHOro OOMeHa; KavyeCTBEHHbIE
peakuun Ha MpUCYTCTBYHOLLUME B BOAHbLIX PacTBOpax WOHbI:
xnopua-, 6pomna-, nogua-, cynbdar-, gocdar-, kapboHar-,
CUNMKAT-aHUOHbI,  TMOPOKCUA-MOHbI, KaTMOHbl  aMMOHMUS,
MarHus, Kanbuus, antoMuHus, xenesa (2+) u xenesa (3+),
Meamn (2+), UMHKa

14

YmeHue:

14.1

NpeacTaBnATb  pesynbTaTbl  3KCNepumeHta B dopme
BbIBOZIOB, [0Ka3aTenbCTB, rpadukoB U Tabnuu, 1 BbIABNSATb




aMnmpmnyeckme 3aKkoOHOMEepPHOCTHU

yCTaHaB/iMBaTb CBA3NM MeXAOy pearibHO HabnogaemMbiMun
14.2 XUMNYECKNMUN ABlMeHnAMU N npoueccamMmu, npouncxoadainmMmm B

MaKpo- M MUKPOMUpPE, OOBACHATb MPUYMHBI MHOroobpasus
BELLEeCTB




NMEPEYEHb 3JIEMEHTOB COAEPXXAHUA, MPOBEPAEMbIX HA
OCHOBHOM NroCYAAPCTBEHHOM 3K3AMEHE MO XMMUU

Kon

MpoBepsieMbIi anemMeHT coaepXXaHus

1
11

1.2

[MepBOHaYanbHbIe XMMUYECKNE MOHATUA
UncTble BellecTBa u cmecn. Cnocobbl pasgeneHust cMecen

ATOMBI 1 MOJEeKyIlbl. Xummnyeckme anemMeHTbl. CUMMBOSbI XMMUYECKNX
3JIEMEHTOB. npOCTbIe N CIOXHble BeLleCTBa.

1.3

1.4

1.5

Xumndeckass  ¢popmyna. BaneHTHOCTb  aTOMOB  XMMMUYECKUX
anemeHToB. CTeneHb OKUCIEHUS

3aKkoH nocTosiIHCTBa cocTaBa BewlectB. OTHocUTeNbHas aToMHas
macca. OTHocuTenbHaa MonekynapHaa macca. MaccoBaa pong
XMMMUYECKOro 3rieMeHTa B COeaUHEHUMN

KonnyectBo BelwectBa. Monb. MonsipHass macca. MonsipHbin 06 bEM
rasos. BsaummocBA3b KONMMYecTBa, MacCbl U 4YUCNa CTPYKTYPHbIX
evHu1L BellecTBa

1.6

dunsnyeckne N xmMmumyeckne aBreHus. Xvmmumyeckas peakumss n eé
npusHakn. 3akoH COXpPaHEHUs1 Maccbl BelecTB. XUMUYEeCcKue
ypaBHEHNSA

2.1

2.2

2.3

lMepuoguyecknn 3akoH U [lepuogmyeckas cuctema XUMUYECKUX
anemeHToB [1.1. MeHgeneea. CTpoeHne aToMoB

Mepunogmyecknn  3akoH. [lepuogndeckas cucTeMa XMMUYECKUX
anemeHtoB .M. MeHgeneeBa. [lepuoabl un rpynnbl. Pusmyeckum
CMbICI NOPSAAKOBOro HOMepa, HOMEpPOB Nepuoaa v rpynnbl dneMeHTa

CtpoeHue atomoB. CocTaB aTOMHbIX fgep. M3oTonbl. ONeKTPOHbI.
CTpoeHune anekTpoHHbIX 06onovyek aToMoB nepBbiXx 20 XMMUYECKUX
anemeHToB lNepunogunyeckon cuctemol .M. MeHgoeneesa

3aKOHOMEPHOCTU B WU3MEHEHUM CBOMUCTB XMMWUYECKUX 3rEeMEHTOB
nepsBbIX TPEX MepuoaoB, Kanud, Kanbuus (paguyca aToMOB,
3NEeKTPoOTPMUATENBHOCTM, METaNfMYeCckux W HemeTannmyecknx
CBOMCTB) U WX COEAWHEHUW B COOTBETCTBUM C MONOXEHNEM
anemeHToB B lNeprnoanyeckon cucteme n CTPOEHMEM UX aTOMOB

CTpoeHue BellecTBa

3.1

Xumunyeckasi cBadb. KoBaneHTHasa (nonsipHas v HenonsipHasi) CBA3b.
ONEeKTPoOTPULATENBHOCTL XMMUYECKNX 3NeMeHTOB. MOHHas cBS3b.
MeTtannuyeckasa cB4a3b

3.2

Tuvnbl Kpuctannmnyeckmx peLLeToK (aTomHas, NOHHas,
MeTannuyeckasi), 3aBMCUMMOCTb CBOMCTB BellecTBa OT Tuna
KpUCTannnyeckom peLueTkm N Buga XMMmM4eCcKon cBa3m

4.1

BaxHenwwne npeacrtaBUTeENM HeopraHMYecknx BellecTB. Hemetannol
1 nx coegmHenusa. Metannbl 1 X coeguHeHus

Knaccudwmkauma mn HOMeHknatypa HeOpraHuyecKux COeAVHEHWNA:
okcnaoB (coneobpasyolme: OCHOBHbIE, KUCMOTHbIE, aMOTEPHBIE) U
Heconeobpasyowne; OCHOBaHUA  (LWLENOYM W HepacTBOPUMbIE
OCHOBaHuS); KMcnoT (kucnopogcogepxawme un 6eckncnopogHble,
OLJHOOCHOBHbIE N MHOTOOCHOBHbIE); coren (CpegHUX U KUCHbIX)

4.2

dunsnyeckmne KU XMMUYECKME  CBOMCTBA MNPOCTbIX  BELLECTB-




4.3

4.4

4.5

4.6

HemMmeTanmnoB: BOgOpOAa, Xfiopa, Kucnopopa, cepbl, asorta, gpocdopa,
yrnepoga, KpemMHus

dusnyeckne U XMMMYeCKne CBOMCTBA MPOCTbIX BeLLeCcTB-MeTassoB:
NNTUA, HaTPUA, Kanud, MarHua W Kanbuus, anioMUHUA, Xeresa.
ONEKTPOXMMUYECKUN P HAanNps>KeHU MeTannos

dusmyeckne M XMMUYECKMe CBOWCTBA BOOOPOOHLIX COeAVMHEHUN
HemeTaroB: XI0poBOAOPOAA, CEPOBOAOPOAA, aMMMaKka
dusnyeckne U XxMMmmyeckme CBOWCTBA OKCUOOB HeMeTasnsoB: cepbl
(v, VI), asota(ll, IV, V), docoopa(lll, V), yrnepoga(ll, 1V),
kpemHuA(lV). MNMonyyeHrne okcnaoB HeMeTannos

XuMmnyeckne cBoucTBa okcuaoB: MetannoB IA-IIIA rpynn, umHKa,
meau(ll) n xenesa(ll, 1ll). MonyyeHne okcMaoB MeTansoB

4.7

Xnmmyeckme cCBOMCTBA OCHOBAHUM M aMOTEPHbIX MOPOKCNAO0B (Ha
npumMmepe rnapokCcMaoB aniMWHKUA, Xernesa, uuHka). [lonyyeHue
OCHOBaHUN N aMAOTEPHbIX TMOPOKCUA0B

4.8

4.9

O6bwmne  xumMmyeckne  CBOWCTBA  KUCMOT.  XNIOPOBOLOPOOHOWN,
CEepOBOAOPOAHON, CEPHUCTON, CEPHON, asoTHoOW, OCEHOPHOMN,
KpeMHMEBOM, YrOSIbHOW. Ocobble XNMUYECKME cBOKCTBaA
KOHLEHTPMPOBaAHHOW CEPHOM U a30THOM KNCMOT. [MonyyeHne Kucnot

O6Lwume xMmmnyeckmne CBOMCTBa cpeaHux conen. MNMonyyeHme conen

4.10

411

MonyyeHne, cobupaHune, pacno3HaBaHMe BOOOPOAA, KUCMOpOoAa,
aMMunaka, yrnekmcnoro rasa B naboparopum

MonyyeHne ammunaka, CepHOWM 1 a30THOM KUCMOT B NPOMbILLSIEHHOCTW.
O6wwme cnocobbl Nony4YeHNss MeTannos

4.12

"eHeTUyeckas CBs3b mMexay Krnaccamm HeopraHn4yeckmx coeanHeHnn

XnmMmmnyeckume peakumm

5.1

5.2

Knaccudgukaumnsa XMMnyecknx peakumm no pasnmyHbiM npusHakam: no
YUCMy N COCTaBy Y4YacCTBYHOLIMX B peakuun BellecTB, Mo TENSIOBOMY
APdEeKTy, NO UIMEHEHUD CTEMNEHENW OKUCIIEHUS XUMUYECKUX
3NeMeHTOB

TennoBon 3PEKT XMMUYECKOW peakuun, TepMOXMMUYecKue
ypaBHEHUA. DK30- U IHOOTEPMUYECKME peakuun. Tepmoxmmmyeckme
ypaBHEeHUs

5.3

OKMCNUTENbHOBOCCTAHOBUTENbHbIE  peakuun.  Okucnutenu
BoccTaHoBuTenu. [poueccbl  OKUCMEHWSs U BOCCTAHOBEHUS.
ONEeKTPOHHbIN 6anaHCc OKUCIMTENbHOBOCCTAHOBUTENBHOW peakuum

5.4

Teopusa anekTponutuyeckon auccoumaumn. KaTWMOHbI, aHWOHbI.
ONEKTPONNTbI U HEIANEKTPONUTLI. CUnbHblE U cnabble 3NeKTPONUTLI.
CreneHb guccouyuaumnm

5.5

6.1

Peakunn noHHoro obmeHa. YcnoBusi NnpoTekaHUs peakuuin MOHHOro
oOMeHa, NonHble N COKPaLLEHHbIE MOHHbIE YPaBHEHNSA peakunn

XnmMuna n okpyxarowlas cpega
Bewectsa n wmaTepuanbl B MNOBCEAHEBHOM >KMU3HW 4YerloBeka.
besonacHoe wncnonb3oBaHME BELLECTB M XUMWUYECKUX Peakunin B

nabopatopun n GbiTy. MNepBas NOMOLLb NPU XMMUYECKUX OXorax W
OTpaBneHusix




6.2

XuMunyeckoe 3arpsisHeHue okpyxarollen cpefbl (KUCNOTHble A0XAMW,
3arpsis3HeHMe MouYBbl, BO3gyxa W BOAOEMOB), cnocobbl ero
npegoTBpalleHuns NpegensHas JonNycTMMasa KOHUEHTpauusa BeLecTB
(NOK). Ponb xvMnn B pelueHun aKonornyecknx npobnem. YcuneHue
napHMKOBOro adpdekTa, paspyLLleHne 030HOBOro Cros

6.3

6.4

MpumeHeHne cepbl, a3oTa, docdopa, yrnepoaa, KpPeMHUs U KX
coeguHeHnn B ObITy, MeauuWHe, MNPOMbILUNIEHHOCTU W CENbCKOM
xosancTtee. [lpumMeHeHne wmeTannoB W cnnaBoB (CTanb, YYryH,
AopantoMUHUIN, 6poH3a) B BbITY U NMPOMbILLNIEHHOCTU UX COEANHEHU.
MNoHATME O KOppPO3UM MeTannoB, OCHOBHbIE CNOCObbl 3aWwnTbl UX OT
Koppo3uu

MpupoaHble WCTOYHMKM YrNeBOAOpPOAOB (yronb, NPUPOAHBLIN ras,
HedTb), NPOAYKTbl UX nepepaboTkn (6eH3uH), Ux ponb B ObITY U
NMPOMbILLUNIEHHOCTU

6.5

7.1
7.2
7.3

MepBoHayYanbHble MOHATMS 00 OpraHMYeckux BeLlecTBax Kak o
coeauHeHusix yrnepoda (MeTaH, 3TaH, 3TUNEH, aueTUNeH, 3TaHor,
rMULEPVH, YKcycHasi kucrota). lMoHsTMe o 6uorornyeckn BaXHbIX
BELLEeCTBax: Xupax, 6enkax, yrnesoaax — v UX Ponu B XXU3HWU YerioBeka

PacyéTbi:

no cbopmynam XMMMYeCKUX CoeanHeHnM

Maccbl (MaccoBom) 4ONM pacTBOPEHHOIO BeLLecTBa B pacTBope
MO XMMUYECKNM YPaBHEHUSIM
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