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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOrO 00IIEro o0Opa3oBaHUs
COCTaBJi€HAa Ha OCHOBE TpeOOBaHMWA K Pe3yjbTaraM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OPAa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OOO, a Takxke Ha OCHOBE (enepaibHOl paboueil nporpammsl
BOCIIUTAHUS U C YYETOM KOHIEMIUN MPENOAABAHUS YUYCOHOTO MPEaAMETA « XUMUSD»
B 00pa30oBaTe/ibHbIX Opranu3anusx Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AA€T MPEACTABICHUE O IENAX, OOIICH CTpareruu
0oOy4YeHusl, BOCIHTAHWUS W Pa3BUTHI OOYYAIOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAaHABIMBACT  00S3aTEIBHOE  NPEIMETHOE COZIEpIKaHMeE,
NPEAYCMATPUBAET PACHIPEIACICHUE €ro IO KiaaccaM M CTPYKTYPUPOBAHUE 10
pazgenaM M TeMaMm MPOrpaMMBbl 0 XWMHH, OINPEACISIET KOJIUYECTBEHHBIE M
KAU€CTBCHHBIE XapaKkTEPUCTUKU COJIECPIKaHUS, PEKOMEHYEMYIO
MOCJICIOBATENBHOCTh ~ M3YUYEHUST XHUMHM C  YYETOM  MEXNPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3EH, JIOTMKM Y4eOHOrO  MPOLECCa, BO3PACTHBIX
O0COOEHHOCTEH  O0yYaromuxcs, ONpeAeaseT BO3MOXHOCTH MpeAMeTa  JUls
peaM3anu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTeibHOMN
IpPOrpaMMbl HA YPOBHE OCHOBHOTO 00HIEr0 0Opa3oBaHMsl, a TAkKe TPeOOBaHMMA K
pe3yabpTaTaM OOyYEHHUsI XUMUM HA YPOBHE LEJICH U3YUEHHS TPEAMETA U1 OCHOBHBIX
BUJIOB YUYeOHO-TIO3HABATEIILHON ACITENPHOCTH OOYYarolmerocss MO OCBOEHUIO
y4eOHOr0 COACPKAHUSI.

3HAaHWE XWMHH CIY>KUT OCHOBOM 11t (OPMUPOBAHWS MHUPOBO33PCHUS
00y4aroLEerocs, €ro MpeACTABICHUH O MAaTEPUAIbHOM €IMHCTBE MHpPA, BAKHYIO
POk UrparoT (POpMHUPYEMBIE XMMHEH MPEACTABICHUS O B3aWMONPEBPALICHMIX
SHEPruM W 00 HBOJIIOLMK BEIIECTB B MPUPOAC, O MyTAX PEIIEHUS MIOOATBHBIX
npo0JeM yCTOWYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, DSHEPrETHUECKOM,
NUIICBOH M 3KOJOTUYECKON OE30MACHOCTH, TPOOJIEM 3IPABOOXPAHEHUSI.

H3yuyeHne XuMuu:

CHOCOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJIs  CAMOPA3BUTHS U
(OpMHUPOBaHUS KYJIBTYPhI JINYHOCTH, €€ 00IICH U (PYyHKIIMOHATLHON rpaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHPOBAHME MBILIICHHS W TBOPYECKUX CIOCOOHOCTEH
0o0y4arolmumxcs, HAaBBIKOB WX CaMOCTOSITENIbHOM  y4eOHON  AEATENBHOCTH,
AKCIEPUMEHTAJIGHBIX W MCCIICIOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX KakK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPOYECCUOHATBHON ACITETbHOCTH,

3HAKOMHT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIaJbIBACT OCHOBBI
LIETIOCTHOTO B3IJIA1a HA €AMHCTBO PUPOABI A YEJIOBEKA, ABISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHONU IPAMOTHOCTH O0YYarOLINXCS,



CcnocoOCTBYET (POPMUPOBAHUIO HEHHOCTHOTO OTHOMICHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B HKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHBIE HamMpaBicHHUS B OOYYEHUM XMMHUU OOECHEUYMBAKOTCS CIECHA(PHUKON
COJEP)KaHUs  y4eOHOrOo  MpEeAMETa, KOTOPBIA  SBISETCS  TMEAArOTMYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKW XMMUM HA OMPEACTEHHOM ATane €&
pPa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOIO 00WIEro 00pa3oBaHUs OPUEHTHPOBAH HA
OCBOCHME OOYYArOIMMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUH XWMHH, OCHOB
HEOPraHWYECKOH XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX IOHATHH
OPraHUYECKO XNUMUHU.

CrpykTypa coaepKaHWsl MPOTrPaMMBl IO XUMHUM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAXoAa K €€ m3ydeHHuro. COoAepikaHue CKIAABIBACTCS M3 CHUCTEMBI
MOHATUH O XUMUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IMMOHATUI O XUMHAYECKOM
peakuuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHW30BaHbl MO MPHHLIMITY
[TOCJIEAOBATENBHOTO Pa3BUTHS 3HAHUIM HA OCHOBE TEOPETUUYECKUX MPEIACTABICHUMN
Pa3HOro ypOoBHS:

— aTOMHO--MOJIEKYJIAPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— I lepuommnyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOIO 3aKOHA XUMUH,

— YUYEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBA3H;

— TMpeactaBileHWid 00 BIICKTPOJUTHUYECKOH NWUCCOLMALMM  BEIIECTB B
pacTBopax.

TeopeTHYeCcKre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIOUPHYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, PA3BUBAKOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JAPYTrOMY, BBINOJHSAS (YHKUMM OOBSICHEHHS W IPOTHO3UPOBAHHS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTUYECKOIO NMPUMEHEHUSA W IOJYYEHHS
M3Y4YaeMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIICH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW NPUPOABI, LEHHOCTHOIO OTHOLICHWA K HAyYHOMY 3HAHHWIO W
METOJAM TO3HAHUS B Hayke. M3ydeHWE XUMUH TNPOUCXOAUT C MPUBICYCHUEM
3HAHWIA M3 paHee M3YUYCHHBIX YYEOHBIX MPeAMETOB. «OKpyKaroIuid MUpy,
«buonorus. 5—7 knaccel» U «Du3uKa. 7 Ki1acey.

[Ipy W3y4eHMH XUMUM OPOUCXOOUT (OPMHUPOBAHME 3HAHWI OCHOB
XUMHYECKOH HAyKHM KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKON
NEATENIbHOCTA YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL.
3amaya y4eOHOrO MpeAMETa COCTOMT B (POPMUPOBAHWUU CUCTEMBI XUMHYECKHX
3HAHUH — BaKHEHIINX (PaKTOB, MOHITHI, 3aKOHOB U TECOPETUUYCCKUX TOJIOKCHUM,
JOCTYMHBIX OOOOMIEHNI MUPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B



MNPUOGBLLEHNUN K Hay4HbIM MeTOAaM MO3HaHMS MpPU  U3YYEHUN BELLECTB W
XUMUYECKUX peakuuii, B (HOPMUPOBAHUN 1 Pa3BUTUM NO3HABATENbHbLIX YMEHWUIA U
X MPUMEHEHMU B Yy4ebBHO-MO3HaBaTe/IbHOW W Y4YeBHO-1CCneaoBaTeNbCKOM
OeATeNbHOCTM, OCBOEHMM MpaBWn 6e30MacHOro 06pallleHns C BellecTBamMu B
MOBCEAHEBHOM XXMU3HM.

[Mpy N3yYeHUM XMMUKU Ha YPOBHE OCHOBHOIO 00LLero obpazoBaHus BaXXKHOe
3HauyeHve NpMo6penmn Takme Lenu, Kak:

- (bopMMpOBaHME WHTENNEKTYaNbHO Pa3BUTOM NIMYHOCTK, T[OTOBOW K
CaMo00pa30BaHNIO, COTPYAHWUYECTBY, CaMOCTOSTENIbHOMY MPUHSATUIO PELLEHNIA,
CMOCOGHOM afanTNUPOBaTbCS K ObICTPO MEHSIOLLMMCS YCTOBUSM XKIN3HMW;

- HanpaBfEHHOCTb  00y4YeHWs Ha  CUCTEMATM4Yeckoe MpUOoGLLEHNE
06yyvaloLMXcA K CaMOCTOSATENIbHON MO3HaBaTe/IbHOM AeATeNlbHOCTW, Hay4HbIM
MeTo4aM MO3HaHWs, (OPMUPYIOWMM MOTMBALMIO U pas3BUTME CMOCOBHOCTEN K
XUMUW;

- obecneyeHne ycnoBmii, CNoCcOBCTBYIOLLMX MPUOBPETEHUIO 0BYyYatoLLMMMNCA
onbiTa PasHOOOpPa3HOW AeATeNIbHOCTM, MO3HaHMA M CaMOMO3HaHWSA, K/HYEBbIX
HaBbIKOB (K/HOUEBbLIX KOMMETEHLNIA), UMEKLWMNX YHUBEPCANbHOE 3HaYeHne ans
Pa3NYHbIX BUOOB AESTENbHOCTY;

- (hopMupoBaHMe 06LIen (YHKUMOHANIbHOM W eCTeCTBEeHHO-Hayu4HOM
rPaMOTHOCTW, B TOM 4WCNe YMEHWUA OOBACHATL W OLEHMBATb  SIBNEHUS
OKPY)KatOLLLEro Mupa, MCMonb3ys 3HaHUS U OMbIT, MOMYYEHHbIE NPU U3YYEHWUN
XUMUK, MNPUMEHSATb WMX NPU pelleHnn npobsemMm B MOBCEAHEBHON XXU3HU U
TPY0BOW AEATENbHOCTY;

- (bopMmupoBaHME Y  00yuYatOLLUMXCA TYMaHUCTMYECKUX  OTHOLLIEHWNA,
MOHUMaHMS LEHHOCTM XMMMWYECKUX 3HaHW AN BbIpabOTKM  3KOMOrMYECKN
LileN1ecoobpa3Horo MoBeAeHnss B ObITy W TPYAOBON [AeATENbHOCTM B LENSx
COXPaHEeHWs CBOEr0 3[J0POBbS M OKPY>XKatoLLEeN NPUPOAHON cpeabl;

- pasBuTME MOTMBAaUMM K OOYYEHWMIO, CMOCOOHOCTE K CAMOKOHTPOMO U
CaMOBOCMMTAHMIO Ha OCHOBE YCBOEHMS  OOLLEYesIOBEYECKMX  LEHHOCTEMN,
FOTOBHOCTM K OCO3HaHHOMY BblGOpY Npogmns M HanpaBneHHOCTU AanbHENLLEro
06yyeHus.

OO6LLee 4MCNO 4YacoB, OTBEAEHHBLIX AN M3YYEHUS XUMUM Ha YPOBHE
OCHOBHOr0 06LLero obpasoBaHus, coctaBnseT 136 yacos: B 8 Knacce - 68 yacos (2
yaca B Hefiento), B 9 knacce - 68 yacoB (2 yaca B Hefento).



COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Posb XUMUU B SKU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tenma w BemiecTBa. MOU3NYECKUE CBOWMCTBA BELIECTB. ArPEraTHOE COCTOSHUE
BenlecTB. [loHsATHE O METOAaX MO3HAHHMS B XUMUHM. UKMCThIE BEIIECTBA U CMECH.
CrocoOsbl pa3acieHust CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMUYECKHE 3IEMEHThl. CHMBOIBI XUMWUYECKUX
37eMeHTOB. [IpOCThIE U CIOKHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Gopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BellecTB. (OTHOCHTENbHAS AarOMHas —Macca.
OTHOCUTENBHAS MOJIEKYJISIPHAs Macca. MaccoBas 10711 XUMHYECKOTO 3JIEMEHTA B
COCIUHECHHH.

KonnyectBo Beectsa. Moiib. MonsipHas macca. B3auMoOCBsA3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €OUHMI] BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKHAX COCAMHCHHMA.

OU3NYECKUE U XUMHUYECKUE SBICHHS. XUMUYECKas PEakuus U €€ MPU3HAKH.
3aKOH COXPaHEHHs MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudpukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEIIEHUS, OOMEHA).

Xumuueckuii JKkcnepumenm:

3HAKOMCTBO C XMMHWYECKOW MOCY0M, MpaBuiaMu padoTel B 1a00paropuu u
npuéMaMu oOpanieHusl ¢ JJaOOPaTOPHBIM OOOPYJOBAHUEM, U3YUYEHHE W OMUCAHUE
(U3NYECKUX CBOMCTB OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TasHUE JibJla, PacTUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHJACHCALUS BOJbl) U XUMHUYECKHAX (TOPEHUE CBEYH, MPOKATMBAHUE
MEHON MPOBOJIOKH, B3AMMOICHCTBAE MENA C KMCIOTOMN) ABNEHUM, HAOMOaAeHNE U
OMKCAHUE TPHU3HAKOB MPOTEKAHUS XWMHUYECKUX peakumid (Pa3sIoKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPHIOM Oapwisi, pa3jioKeHHe TMAPOKCHIA
meau (11) npu HarpeBanum, B3aMMOACHCTBHE Kkene3a ¢ pacTBopoM conm meau (10),
W3YYECHUE CNOCOOOB PA3JCiICHUs CMECEH: C MOMOIIBID MAarHuTa, (PUILTPOBAHUE,
BbIMIAPUBAHUE, NUCTUIUISALMS, XpoMaTorpadus, TPOBEACHHE OYACTKH MMOBAPEHHOMN
Conv, HAONIOACHWE W  ONHMCAHWME  PE3YJbTATOB  MPOBEACHUS  OMbITA,
WTIOCTPUPYIOMIETO 3aKOH COXPAHEHWST MAacChl, CO3JaHUE MOJEIEH MOJEKY
(IIapOCTEPIKHEBBIX ).

Baxueiimue npeacraBuTe/ M HEOPraHNYECKNX BEIECTB

Bosnyx — cMech razoB. CocraB BO3ayxa. KucCiopom — 3MEMEHT U MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopoga B NPUPOAE, (PU3MUECKHE M XUMHYECKUE
cBoiictBa (peakuum ropeHus). Oxcuabl. [IpuMenenme kucnopona. CrocoOsl



NOJyYEHUsl KUCIopona B J1abopaTopud W MPOMBILUICHHOCTH. KpyroBopot
KHACI0poa B mpupoe. O30H — aJIOTPONHAs MOAU(PUKALKS KUCITOPOAA.

TennoBoii >pPEKT XUMHUECKOW pEaKIUU, TEPMOXUMUYECKUE YPaBHEHUS,
3K30- M JBHAOTEPMUYECKHE PEAKUMH. TOIUIMBO: YIrOdb M METAH. 3arpsa3HEHUE
BO3/yXa, YCUJICHUE TAPHUKOBOTO 3PPEKTA, pa3pyIIEHUE O30HOBOTO CIOS.

Bomopon — sneMeHT M mpocTOE BELIECTBO. Haxoskaenuwe Bomopona B
npupoae, (QPU3NYECKue ¢ XUMHYECKHUE CBOWMCTBA, MNPUMEHEHUE, CIOCOOBI
nostyueHus. KucmoTel 1 comu.

Monsipablii 00bEM ra30B. Pacy&éThl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpUTENb. PacTBOpHIL
HacrbllmeHHbIe W1 HEHACHIMIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BEMIECTBA B PACTBOPE. XMMHUECKHAE CBOMCTBA BOJBI. OCHOBAHUS.
Pone pacTBOpOB B MPHUPOAE U B XKU3HM 4Y€TIOBEKA. KpyroBopoT BOABI B MPUPOJIE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BOI.

Knaccudukanus Heopranmdeckux coeamHenuid. Okcuuabl. Knmaccudukanus
OKCHZIOB.  coyicoOpasyromme  (OCHOBHBIE,  KHCIOTHbIE, aM(OTEpHBIE) W
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Ou3nueckHe W XHUMHYECKUE
cBOICTBA OKCUAOB. [lonyueHne OKCUaI0B.

OcHoBannda. Kraccuukaums OCHOBaHMA: I[MENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa OcCHOBaHW. DU3MYECKHUE U XUMHUYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnotel. Knaccupukaumsa kucnor. HoMeHnknarypa KucioT. OU3NYECKUe u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHoctw metaoB H. H. bekerosa.
[Tonyyenue KUCIOT.

Comu. Homenkmarypa coneil. GU3NYECKUE U XMMUYECKUE CBOWCTBA COJIEH.
ITony4denwue CoJien.

['eHeTHUECKAs CBSI3b MEXKAY KITACCAMU HEOPraHUYECKUX COCIMHEHUN.

Xumuueckuii JKkcnepumenm:

KAUECTBEHHOE OINPEACIICHUE COACP)KaHUS KUCIIOPOJAa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHME W W3YYCHHE CBOWCTB KHUCIIOPOAQ, HAOIIOICHUE
B3aUMOJICHCTBUS BEUICCTB C KUCIOPOAOM W YCJIOBHAS BO3HMKHOBCHUS W
NPEeKpalicHUsl TopeHust (MmoXkapa), O3HAKOMJICHHE C 00pa3sllaMH OKCHAOB U
OMKCAHUE WX CBOKMCTB, MOJYYCHHE, COOMPAHME, PACNO3HABAHME W H3YUYECHUE
CBOMCTB BOJIOpOAa (FOPEHME), B3aUMOJCHCTBHAE BOgOpoaa ¢ okcuaoMm meau (II)
(BO3MOXKHO MCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH PACTBOPEHMS BEIIECTB C
pPa3nM4HON PACTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C  ONPEACIEHHON
MAacCOBO# J0JIEN PaCTBOPEHHOTO BEIIECTBA, B3AUMOAECUCTBUE BOJBI C METAJIAMU
(HaTpueM ©  KajablueM) (BO3MOXKHO  HMCIHOJIb30BAHUE  BHJICOMATEPHUAIIOB),



UCCIICIOBAHNE O00pa3llOB HEOPraHMYECKHX BEIICCTB PA3NIMYHBIX  KIIACCOB,
HAOOICHUE U3MEHEHHSI OKPACKW MHAMKATOPOB B PACTBOPAxX KHUCIOT W LICTOYEH,
U3y4YCeHHE B3auMojchcTBus okcuaa meanm (1) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KHCIIOT C METAUIAMH, PEaKUMidi HEUTpaTM3alMM, MOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOIO MeETaula APYIrMM M3 pacTBOpPa COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 3a4a4 Mo Teme «BakHelmmue KiIaccel HEOPraHMYECKUX
COCIMHECHUIY.

Hepnoanyecknii 3akoH u llepuoamyeckast cucreMa XHMHYECKHX
yiemMeHToB /I, W. MengeneeBa. CrpoeHne aTomMoOB. XHUMHYECKAsl CBA3b.
OKHCIUTE/IbHO-BOCCTAHOBUTEIbHbBIC PEAKIIHH

[lepBbie MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IPYNNax CXOJHBIX 3JEMEHTOB (INEJOYHBIE W IIEIOYHO3EMENbHBIE METAILIBL,
TJTONE€HbI, HHEPTHBIE Ta3bl). DJEMEHTBI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

Ileproanueckuii 3akoH. lleproanyeckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
HU.  MengeneeBa.  KopoTkonepuoaHas W JAJUHHONEPUOAHAS  (QOpPMBI
Ileproanyeckoil cucTeMbl XUMUUYecKuX 3yieMeHToB 1. Y. Menneneesa. Ilepuoasl
u rpynnbl. DHU3NYECKUI CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA M
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHHe
ANIEKTPOHHBIX ~ 000JIOYEK aroMOB  MEpBBIX 20 XUMHYECKHX  SJIEMEHTOB
Ilepnommueckoin cucremsl . M. Menneneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA IO €ro nojoxkeHur B [lepuonuueckoit cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca aroOMOB XUMHUYECKHX DJIEMEHTOB,
METATUIMYECKUX U HEMETATUTMYECKUX CBOKCTB IO TPYNIaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoaAnveCcKOi CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuTUs Hayku W npaktuku. [[. M. MenneneeB — y4d€HbIA U
IPOKIAHUH.

Xumuueckass CBsi3b. KoBaJieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUAX TIEMEHTOB. MOHHAs CBA3b.

Crenenb  OkucieHHs.  OKHCIIUTEINBHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Tpoueccol OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3y4eHuEe OOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMAPOKCUIA LMHKA C PACTBOPAMHU KHCIOT M IICJIOYEH, IMPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEaKUUi
(ropeHue, peakuuuy Pa3IoKEeHHS, COSTUHEHUS).

Mejxcnpeomemnuwie céasu



Peaymzanmst MEXNPEAMETHBIX CBA3CH NPU HM3YYCHUM XHUMUM B 8 KJacce
OCYUIECTBJISIETCS. 4YE€PE3 HCMOJIb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOIIMXCS CUCTEMHBIMU ISl OTACIBHBIX TPEAMETOB
€CTECTBEHHO--HAYYHOTO [IAKJIA.

OO011Ke €CTECTBEHHO--HAYYHbIE TIOHITHS: HAYy4HbIi (DaKT, TUIIOTE3a, TECOPUS,
3aKOH, AaHaJiu3, CHUHTE3, KIacCU(pUKAMs, TMEPUOANYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOEIb, SIBJICHHUE.

Ousnka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIW],
M30TOIBI, PAANOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUUYECCKHUIA 3apsjl, BEUIECTBO, TEJO,
00BEM, arperarHoe COCTOSIHUE BEHIECTBA, ra3, (PU3NYECCKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, TJTAHETHI, 3BE311bI, COIMHIIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIC MOPOJBI,
MTOJIE3HBIE UCKOMAEMBIE, TOTLUIMBO, BOJIHBIC PECYPCHL.

9 KITIACC

BemecTBo M XUMHYECKAs PeaKIus

[Tepuoanyeckuii 3akoH. [lepruoanyeckas CUCTEMA XUMUYECKHAX SJIEMEHTOB /1.
H. MenpeneeBa. CrpoeHue aroMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB TEPBBIX TPEX MNEPUOMAOB, Kamus, KalIblUsd H WX
COCAVUHEHUIA B COOTBETCTBUU C TMOJOXKCHUEM 3SJIEMEHTOB B [lepmoanveckoi
CUCTEME M CTPOECHUEM UX aTOMOB.

CTpoeHuEe BEUIECTBA. BHUJIBI XMUMHWYECKOW CBS3H. THIBI KPUCTAIMYCCKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEMIECTBA OT TUIA KPUCTAUIMYECCKON PEMIETKA U
BHUJA XUMHUUYECKOM CBSI3M.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHWYECKUX BEIICCTB. XUMUUYECKUE
CBOMCTBA BEMICCTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COCAMHEHUM, TEHETUYECKAS CBSI3b HEOPTAHUYECKUX BEUIECTB.

Kiaccudukanus XuMHYECKUX PEAKIMA MO Pa3TuYHbIM MPU3HAKaM (IO YHCITY
W COCTaBy YYaCTBYIOIIMX B PEaKIMKM BEUIECTB, MO TEIIOBOMY 3((PeKTy, Mo
U3MECHEHUIO CTEMEHEH OKUCICHUS XMUMHYECKUX DJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYACTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECCKUE PEAKIIUU, TEPMOXUMUUYECKHE
YPaBHCHHSL.

[ToHsiTHE O CKOPOCTHM XUMUYECKOH peakiuu. [loHsTe 00 0OpaTUMBIX W
HEOOpAaTUMBIX XMUMHUYECKUX peakiusX. [IOHITHE 0 TOMOIE€HHBIX M TFETEPOrE€HHBIX
peakuusx. [lonsatue o karamuse. [IOHIATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XHMHWYECKOW PEAKIMU W TMOJOKECHUE XHUMHUYECKOTO
PABHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEILHBIE  PEAKIIMKM,  AJICKTPOHHBIM  OanaHc
OKHCJIATEIILHO-BOCCTAHOBUTEBHOM peaKiuu. CocraBiicHHE  ypaBHECHMI



OKHMCJIMTENBHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMd € MCHOJIB30BAHUEM  METOMA
3JIEKTPOHHOTO OanaHca.

Teopus dAEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOIUTHI U HEAJIEKTPOJIATHI.
Katnonsl, aHMOHBI. MeEXaHu3M JUCCOLMALMM BELIECTB € PA3JMYHBIMUA BHJIAMHU
XUMHYECKOH CBsA3H. CTeneHp auccounauni. CUIbHBIE U CTA0bIE SNIEKTPOTIUTHI.

Peaknuu noHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO 0OMEHA,
MOJIHBIE M COKPalWIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHW W CcONEd B CBETE MPEACTABICHHNA 00 SIEKTPOTUTHYECKON
qucconnanym. KauecTBeHHbIE peakuy Ha HOHBL. [[OHATHE O THAPOIU3E CONEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJENSAMHU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CI0KHBIX BEIICCTB
(X70puaa HaTpusi), UCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOW PEaKLUH
OT BO3ACHCTBHS pPA3IMUHBIX (PAKTOPOB, HKCCICAOBAHUE BJIEKTPONPOBOAHOCTH
pacTBOPOB BEILECTB, IMpoLEcca AUCCOLMALMMA KHUCIOT, WICNOYe u  comnei
(BO3MOYKHO  HCIIOJIb30BAHWE  BHUJACO MATEPUAIOB), TNPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKkuuMidi  MOHHOro  OOMEHa
(oOpa3oBaHMEe Ocaaka, BBIICICHHE Ta3a, OOpa30BaHUE BOJIBI), OMNBITOB,
WUTFOCTPUPYIOIUX ~ TPUMEPBl  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKLUUi
(rOopeHue, peakumu Pa3JIoKEHHs, COCIMHEHMS ), PACIIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C MOMOLIBK)  KAYECTBEHHBIX PEAKUM HA HOHBI, PEIICHUE
3KCIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX cOeIMHEHUSA

OOmias xapakTepucTuka rajaoreHoB. (OCOOCHHOCTM CTPOCHHMS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOeHHE M (DU3MUYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUYECKHE CBOWCTBA HA OpUMEpPEe  Xjopa
(B3aMMOJICHCTBUE C METAINIAMH, HEMETAJIaMH, WIEJI0YaMu). XJIOPOBOJOPOI.
ConsHast KACIOTA, XUMUYECKUE CBOMCTBA, MOJYYCHHUE, NMPUMEHEHUE. JlelicTBUE
XJIOpa W XJOPOBOJAOPOJA HA OPraHU3M 4YEJIOBEKA. BaKHEHIIME XJIOpUIbl U KX
HAXO0KJIECHUE B IPUPOLE.

OOwmast xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIeHMs. CTpOeHUE W (PU3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOAOPOA, CTPOCHUE, (PUBHUECKUE U
XUMUYECKME CBOMCTBA. OKCHIBI CEPBI KaK NMPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHass kuClIOTa, (PU3MYECKHE M XUMUYECKHME CBOicTBa (00mue Kak
OPEICTAaBUTENSL KJlacca KHCIOT M crneuuduueckue). XUMHUUECKHE PEaKIvu,
JeKale B OCHOBE MPOMBILUIEHHOTO CHoco0a MONMYYEHHUS CEPHOM KHCIOTHI.
[Tpumenenue cepHoit KUCIOTEL. COJIA CEPHOM KUCIIOTHI, KAYECTBEHHAS PEAKLIMS HA



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCAMHEHUI B Mpupoae. XUMHYECKOE
3arps3HEHUE OKPY KAIOLIEH Cpeabl COCAMHEHUSMH CEpbl (KUCIOTHBIC 0[N,
3arps3HEHUE BO3yXa U BOJOEMOB), CLIOCOOBI €0 MPEAOTBPALICHUSI.

OOwast xapakrepucTuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHHUS. A30T, paclpoCTpPaHEHHE B MPHUPOJE,
duznuecKue U XuMrueckue cBoicTBa. Kpyropopot a3ora B npupojae. AMMHAK, €10
du3nUecKrue U XMMUYECKUE CBOMCTBRA, MOTyUYeHUE U TpuMeHeHue. Cojiu aMMOHMUS,
uX (puzMUECKre U XUMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHbI aMMOHMS. A30THAas KHUCIOTa, €€ MOJy4YeHHe, (PU3UUYECKre M XUMUYECKHUE
CBOiWicTBa (00IME Kak MPEACTABUTENS KIacca KUCIOT W CHEHU(PUYECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUST B KAQueCTBE MHHEPATBbHBIX
ynoOpeHnid. XMMUUYECKOE 3arpsi3HEHUE OKPY>KaIOLIEH Cpeibl COETMHEHUSME a30Ta
(KUCJIOTHBIE MO, 3arpsA3HCHME BO3Ayxa, MOYBBI W BOA0EMOB). docdop,
ainotpornHble Moaupukanmu (docdopa, (PU3MUECKHE M XMMHUYECKHE CBOWCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUYECKUE CBOMCTBA,
nonyuenue. Mcnonp3oBanue GpochaToB B KAUECTBE MUHEPATILHBIX YAOOPEHHUM.

OOwast xapakTepucThka 3MeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUs
aTOMOB,  XapakTEPHbIC  CTENECHU  OKHUCIEHMS.  YTJIEPOA,  AUIOTPOIMHBIC
MoIu(UKALMKM, PACMpPOCTPAHEHUE B TPUPOAC, (U3MUECKUE U XUMHUUYECKUE
cBoiicTBa. AncopOuus. KpyroBopot yriaeponaa B npupoje. OKCHIbI yTaepoaa, ux
¢u3nuecKkue M XUMUYECKUE CBOWCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMbI, CBS3aHHBIE C OKCHUIIOM
yraepona (IV), rumorteza mnoOanbHOrO NOTEIJIEHUS KJIMMara, MMapHUKOBBINA
3 dekT. YronbHas KUCIOTa U €€ COU, UX (PU3NYECKHE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npumeHeHue. KauecTBeHHass peakius Ha KapOOHAT-MOHHI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CETLCKOM
XO3SHCTBE.

[lepBoHAYANbHBIE MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCTMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, al€TUIICH, 3TAHOJ, TJIMLIEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHbIE WCTOYHHMKHM YIJIEBOAOPOIOB (yrojib, NPHUPOAHBIA ra3, HEPTH),
OPOAYKTBI WX mnepepaboTku (O€H3WH), UX POJib B OBITY W MPOMBILIIEHHOCTH.
[ToHstue 0 OMOOTUYECKH Ba)KHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIeBOJaX — U UX
poJii B OKM3HM 4YENOBEKA. MarepuanibHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue W XMMUYECKHE CBOWCTBA, MOJYyUYEHUE U
npuMeHenne. CoeMHECHHUS KpeMHHMsT B mpupoje. OOmme npeAacTaBiacHUs 00
okcuae kpemuus (IV) u kpemuueBo#t kucnore. CUAMKATHI, UX MCIOJIb30BAHUE B
OBITY, B MPOMBIIIJICHHOCTH. BakHeHIME CTPOUTENbHBIE MaTepUasibl. KepaMmHKa,



CTEKJIO, IEMEHT, O€TOH, kene300eToH. [IpobieMbl 6€30MacCHOTO UCMOIb30BAHUS
CTPOMUTENBHBIX MATEPUAIOB B MOBCEIHEBHOM JKA3HH.

Xumuueckuii Jkcnepumenm:

U3y4YEHUE 00PA3IO0B HEOPraHWYECKUX BEUIECTB, CBOWCTB COJISTHOW KHCJIOTHI,
NPOBEACHUE KAUECTBEHHBIX PEAKIMIA HA XJIOPUI-UOHBI U HAOMOAEHUE MPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTPAXKAKOIIME (PU3NYECKHME M XUMHUYECKHE CBOWCTBA
TATOTEHOB M WX COCAMHCHWUH (BO3MOKHO MCIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TajOr€HUJIOB), O3HAKOMJICHHE C
oOpasiaMu  ceppl M €€  COCOUHEHUSMH  (BO3MOKHO  MCHOJIb30BAHUE
BUJICOMATEPUAIIOB), HAOJIFOJICHUE Tpolecca OOYIIMBaHUs caxapa MoJj JACHCTBUEM
KOHLECHTPUPOBAHHON CEPHOW  KHUCIOTBHI, M3YYEHHE XUMHUYECKUX CBOMCTB
Pa30aBIICHHOM CEPHOM KUCIIOTHI, TPOBEACHUE KAYECTBEHHOM PeaKkMK Ha CyJibdar-
WOH W HAOMIOJEHUE MPU3HAKA €€ MPOTCKAHWs, O3HAKOMJIEHHE € (PM3HMUYECKUMHU
cBoiicTBaMM a3oTa, (ochopa W MX COCIAMHEHMH (BO3MOKHO MCHOIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3tamMu a30THBIX U (POCPOPHBIX yIOOpPEHUi, NOTyUYEHUE,
coOMpaHue, PACIO3HABAHWE W HW3YYCHHE CBOHCTB aMMHUAKa, [MPOBEICHUE
KQUECTBEHHBIX PEaKLMii HA MOH aMMOHMS M (poc(aT-uOH W U3YUYCHHUE MPU3HAKOB
WX IIPOTEKAHU, B3aUMOICCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI ¢ MEJIBIO
(BO3BMOYKHO  WKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  M3YYEHHE  MOACNEH
KPUCTAUIMYECKUX PEIIETOK anmasa, rpadura, ¢QyuiepeHa, O3HAKOMIJICHHE C
OPOLECCOM  aACOPOLMM PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHE, COOMPAHUE, PACMIO3HABAHUE W W3YYCHHUE
CBOWMCTB YIJIEKMCIIOTO rasza, MpPOBEACHHE KAYECTBEHHBIX PEAKIMI HA KapOOHAT W
CWIMKAT-UOHBl WM W3YYCHHE NPHU3HAKOB WX TMPOTCKAHUS, O3HAKOMIICHHUE C
NPOAYKIMEH CHJIMKATHOH MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o teMe «BakHelme HeMeTallIbl M UX COCTUHEHUSY.

MeTtayuibl M HX COCTHHEHUSA

OO0wmast XapakTePUCTUKA XUMUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TIOJNIOKEHUsT B llepuoauyecko cucreMe XUMHYECKHX dieMeHToB [J[. W.
MenpeneeBa u cTpocHHs: aTOMOB. CTpOCHHE META/UIOB. MeTajinyeckas CBsi3b U
METAJNIMYECKass  KpPACTAUIMYECKAss  PEIIETKA.  ONCKTPOXMMHYECKUH sl
HANPsHKEHUN MeTa/uioB. OGU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CcrocoO0bl MOJIyYCHHsT METAIOB. [IOHATHE O KOPpPO3MM METAIIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT KOppo3uu. CruiaBbl (CTallb, YYTYH, AHOPATFOMUAHUM,
OpOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIILJIEHHOCTH.

[Ilenounble METALIBL. MOJOKEHUE B [IEPHOAMUECKON CHCTEME XMMUYECKUX
anemeHtoB JI. M. Menaeneesa, CTpOCHHE UX arOMOB, HAaXOXKICHUE B IPUPOJE.
duU3nvecKe U XUMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus M Kanus). OKCHIbL U



TMAPOKCHIBI HAaTpus W Kanus. [IpUMEHEHME IIENOYHBIX METAJIOB M HX
COCIMHCHUM.

[IlenoyHO3EMENBHBIE METAJUIBI MarHMid W KaJIbLUMH.  IIOJIOKCHUE B
Ileproanyeckoil cucreMe XuMHYeckux dieMeHToB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXOXKACHUE B Ipupoac. GU3NYECKue 1 XUMUYECKUE CBOMCTBA MAarHus
W KanblMs. BaxuHeillmme coequHeHUs KanblMs (OKCUA, THAPOKCHI, COJIM).
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUSI.

ANOMHUHMIA: TIOJIO>KEHUE B [IepHOaNYECKO CUCTEME XUMUYECKUX SJIEMEHTOB
J. Y. Menaeneesa, CTPOCHUE aTroMa, HaXOXKIEHHWE B mpupone. Pusndeckue u
XUMHYECKHAE CBOMCTBA amtOMUHUA. AM(DOTEPHBIE CBOMCTBA OKCHIA M THAPOKCUAA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMma, HaxO)KaeHWe B mpupone. PU3nYecKue U
XUMUYECKUE CBOMCTRA kKene3a. OKCHIIbI, TMIPOKCUAbI U cofu skene3a (11) u xxenesa
(III), mx coctas, CBOMCTBA U MOJY4YCHHE.

Xumuueckuii yJKkcnepumenm:

O3HAKOMJICHME C 00pa3llaMi METAUIOB M CIJIABOB, HMX (PU3HYECKUMU
CBOWMCTBAMM, H3YYECHHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCHCTBUS OKCUA
KaJbUUs M HATpUs C BOJOH (BO3MOKHO WCIOJBb30BAHUE BHUACOMATEPUAIOB),
WCCIEN0BAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKENE3a B KUCIOPOIE
(BO3MOYKHO  MCIHOJIb30BAHWE  BHUJAECOMATEPHATIOB), MPHU3HAKOB  MPOTCKAHUS
KAUECTBEHHBIX PEAKLMIA HA WOHBI. MArHus, KaJbLMs, aTFOMHUHHU, LIMHKA, JKEIE3a
(II) m »xene3a (III), menm (I1), HabmrOAEHUE U ONMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMH HATpHsl, Kausd W KaiblMs (BO3MOXHO HCIHOJB30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOWCTB FMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA LIMHKA, PELICHUE DKCIIEPUMEHTAIIBHBIX 3a4a4 N0 TeMe « Baknenme
METAJIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIoLIas cpeaa

Bemectsa m marepuansl B IOBCEAHEBHOW JKU3HM uelnoBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB U XUMHUYECKHAX peakuuii B ObiTy. llepBas momois npu
XUMHUYECKUX 0KOTAX U OTPABIICHUSX.

XUAMUYECKOE 3arps3HEHUE OKPY KaKOWIEH Cpeapl (MpeacibHas AOMyCTHMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Posib X¥MuHM B pEIIEHUN SKOIOTMYECKUX
npooIieM.

Xumuueckuii JKCnepumenm:

U3y4eHue 0OpaslioB MAaTepUajoB (CTEKJIO, CIJIABBI METAJUIOB, MOJIMMEPHBIC
MaTEPUAIIBI).

Mesxcnpeomemnuwie céasu



Peanu3zaius MEXNpPEAMETHBIX CBs3CH MpPU M3yUYEeHUW XUMUH B 9 Kiacce
OCYILLIECTBIIICTCS 4epe3 HCMOJIb30BAHUE KAaK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATHMN, TaK ¥ TOHATHUHN, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTACNBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO1me ecTeCTBEHHO-HAYUHBIC TIOHATHS. HAy4YHBIA (PaKT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHUHTE3, KiaccupuKkaius, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, H3MEPCHHME, MOJACb, SBJICHHWE, MapHUKOBBIN
(P PeKT, TEXHONOTUS, MATEPUAITBI.

duzuka: Marepus, aroM, D3JICKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIIMI,
U30TOMbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUUYCCKUI 3apsii, MPOBOTHUKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEILLECTBA, a3, paCTBOP, PACTBOPUMOCTD, KpUCTAITHYECKas
peIIETKa, CIyaBbl, (PU3NUECKUE BEIMUYUHBI, CIUHHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunte3, apixanue, Ouocdepa, dKOCHCTEMA, MUHEPATILHBIC
yI0OpeHUs, MUKPOAJIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIHHBIE BEIIECTRA.

['eorpadus: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMBIE, TOTIJIUBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUSI MPOrpPaMMBI  OCHOBHOIO OOWIEro
0o0pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHWsT XMMHHA B €IUHCTBE y4eOHOH W
BOCIIMTATENIBHON IEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIbTYPHBIMU W JYXOBHO-HPABCTBEHHBIMUA LIEHHOCTAMU, IPUHATBIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHMS M CIIOCOOCTBYIOT MpOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAITA3ALMHA 00YYarOIIIXCS.

JIMYHOCTHBIE ~ pPE3yJbTATBl  OTPAKAKT  TOTOBHOCTH  OOYYaKOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTUMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
pacIIAPEHNUE OTBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUSA:

LIECHHOCTHOI'0 OTHOIWICHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAyYHOMY HACIEOUI0, MOHUMAHHUS 3HAYECHUS XUMHUYECKON HAyKW B JKU3HU
COBPEMEHHOTO OOWIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHOM WH(pOpManuei o
[EPENOBBIX JOCTHIKEHUSIX K OTKPBITHAX MHUPOBON M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpPa M OOIIECTBA,

2) rpa)kIaHCKOro BOCIMTAHUSL:

MPEICTABICHAST O COLMAJIBHBIX HOpPMax M MPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCIENOBATENBCKOM, TBOPYECKOH W JAPYrux  BUAAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH MPU
BBITIOJTHCHMHA YYEOHBIX, TO3HABATEIBHBIX 3a7a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3AUMOTIIOHUMAH U0
U B3aUMOIIOMOIIM B TNPOILECCe OTOM y4eOHOH JEATEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIKH CBOMX TOBApPHUINEW C TO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB,

3) HEHHOCTH HAYYHOI 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA W COCTaBIIAOLINE
OCHOBY UII IOHMMAHHWs CYIMHOCTA HAYYHOW KapTHHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOIBI, B3aUMOCBSI3SIX HYEIOBEKA C
MIPAPOTHON CPENOM, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEN,

[TI03HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB U SIBICHHIA,
NO3HABATENIbHON, MHPOPMAUMOHHON W YUTATEIbCKOM KyJBTYPBI, B TOM YHCIIE
HABBIKOB CaAMOCTOSTENIBHOH pabOTel C yYE€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATYpPOid, JOCTYMHBIMH TEXHUUYECKHMHU CPEICTBAMU WH(DOPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W MO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K camMO00pa30BaHUIO, MPOEKTHOM WM MCCIEN0BATENIbCKON
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIAbHEUIIIEM

4) popmMupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIA 00pa3 >KW3HW, OCO3HAHWE MOCICACTBUI W
HEMPUATHE BPEAHBIX TPUBBIYCK (YIIOTPEOICHUS aJTKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOMIOICHUST MpaBwyl  OC30MACHOCTH TNpU  OOpalleHUH ¢
XUMUYECKAMH BEIIECTBAMU B OBITY M pealbHOMN KU3HU;

S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO MPOodeccHii U Tpyia pa3ivuiHOro poja,
YBOKCHHE K TPYNy M pe3yJibTaraMm TPYAOBOH ACATEIBHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWUMHM, OCO3HAHHBIA BBIOOP
WHAMBHUAYAIbHON TPACKTOPUU MPOJODKEHHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WUHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEMHOM NPO(ECCUOHATIBHON ACATENBHOCTH U PA3BUTHs HEOOXOAUMBIX YMECHHUMA,
TOTOBHOCTB aJalTUPOBATHCA B MPO(PECCHOHATIBHOM cpene;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00PA3HOEC OTHOUICHHE K NPHPOJAE KAaK HCTOUYHHKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o0pa3a KW3HW, OTBETCTBEHHOE OTHOWICHUE K COOCTBEHHOMY
(PU3NYECKOMY M TMCUXUYECKOMY 30POBBIO, OCO3HAHHME ILICHHOCTH COOIIOACHHS
npaBmJT O€30MACHOTO MOBEACHUS MPU PadOTE € BEWIECTBAMM, A TAKXKE B CUTYaLUsIX,
YIPOKAKOIIMX 3I0POBBIO U KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHATh 3HAHMS, MOJIYYACMbIE MPU M3YUYECHUU XUMUH, IS
PELICHN 3a/1a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPENO, I MOBBIIICHUS
YPOBHSL ~ SKOJIOTMYECKOW  KYJbTYpPbl, OCO3HAaHWs TJIOOAIBHOIO  Xapakrepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PELICHHWS MOCPEACTBOM METOAOB XHMMH,
AKOJIOTHYECKOTO MBILIICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHAKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanmpeAMETHBIX PE3YJAbTATOB BBIACIAIOT 3HAYMMBIE  JUIS
(hOpMHUpPOBaHUST MHUPOBO33PCHUSI OOIICHAYYHBIE TOHITHS (3aKOH, TEOPHs,
OPUHLHAIL, TAMOTE3a, (PaKT, CHCTEMA, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPBIE
UCIOJIB3YIOTCS B €CTECTBECHHO-HAYYHBIX YYEOHBIX MPEIAMETaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LETOCTHON



HAYYHOH KapTUHE MUPA, U YHUBEPCAIbHbIC YUEOHBIE TEHCTBUS (ITO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYIISTUBHBIE), KOTOPBIE OOECIEUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIJAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOH
JESATELHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCcTBUS

ba3zoBble Joru4eckue aeiicTeus:

YMEHHS MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHHS TMPU OCBOCHHUHU
3HAHWIA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBIICIATH MX XApAKTCPHBIC
NPU3HAKK, YCTAHABIIMBATH B3aWMOCBS3b C JPYTMMH MOHSATHSMH), HCIOJIb30BATH
NOHATUS A/l OOBSICHEHHS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOMPATh OCHOBAHUS U
KPUTEPUU [JIsl KJIACCU(PMKALMKA XUMUYECKMX BELICCTB M XMMHUYECKHX PEaKLUH,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, ACIYKTUBHBIC, 10 AHAJIOTHH),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (IPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEIIN, UCTIONB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUN MOJACIBHBIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XMMHUYECKas (opMysia U YPABHEHUE
XUMHYECKOH PEaKIMK — MPHA PEIICHUN YUeOHO-MO3HABATENBHBIX 33a4, ¢ YUYETOM
ATUX MOJEIIBHBIX MPEACTABICHUIN BBISBIATh U XapPaKTEPU30BaTh CYIIECCTBEHHBIC
NPU3HAKK M3YYaEMbIX OOBEKTOB — XUMUUYECKUX BELIECTB U XUMUYECCKUX PEAKIIMIA,
BBISIBJIATH  OOHIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIE CBSI3U W
OPOTUBOPEUMS B M3YyUAEMBIX MPOLIECCAX U SBJICHUSX.

ba3oBbie ucciaenoBarebckue 1elicTBUS:

YMEHHE HMCIOJIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A& TAKXKE B KA4YECTBE OCHOBBI sl (POPMUPOBAHUS THIIOTE3bI IO
POBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUYCHUYECKUX OSKCINEPUMEHTOB, YMEHHME HAONMIOAAaTh 3a XOJOM MpOLECCa,
CaMOCTOSITENILHO MPOTHO3MPOBATh €r0 Pe3yJbTaT, (POpMyJIMpoBaTh 00OOIIEHUS U
BBIBOJIbI IO PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCICIOBAHMS, COCTABIATh OTUYET
0 MPOJEIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMECHHE BbIOMpaTh, AHAIM3UPOBATH W WHTEPIPETHPOBATh WH(OPMALUIO
PA3NIAYHBIX BUAOB U (POPM MPEACTABIECHUS, MOTYYACMYI0 U3 Pa3HBIX UCTOYHUKOB
(HAy4HO-TIOMYJIIpHAs  JUTEparypa XWUMHUYECKOTO COJACP)KAHUS, CIIPABOYHBIC
nocobust, pecypcbl VHTEpHETA), KPUTHYECKH OLEHUBATh MPOTHBOPEUYMBYIO H
HEJIOCTOBEPHYIO MH(POpMAIHIO;



YMECHHE MPUMEHATh PA3TUYHBIE METOJBI M 3aMPOCHl MPH MOUCKE U 0TOOpE
WH(OPMALMM W COOTBETCTBYIOLIMX [AHHBIX, HEOOXOOUMBIX JUIS BBITOJHCHUS
y4€OHBIX W TIO3HABATENBHBIX 33124 OMPEACIEHHOTO THITA, MPUOOPETEHHE OTbITA B
o0nacTM  MCMOIB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOTO MCIIOJB30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpAaTh ONTUMATBHYIO (POPMY MPEACTABIEHUS UH(POPMALAN U
WTIOCTPUPOBATh PEIIACMBIE 3a1a4M  HECJIOXKHBIMA CXEMaMH, JIUarpaMMamu,
apyrumu (popMaMu rpadukn 1 uX KOMOUHALMSIMU,

YMEHHE WCIOJb30BaTh W AHAM3APOBATh B Tpouecce y4yeOHOH u
UCCIICIOBATENLCKON IEATEIBHOCTH UH(POPMALMIO O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHHE OKPYIKAIOWIEH ITPUPOSHOMN
Cpeabl.

KommyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHUS 3a/laBaTh BOMPOCH (B XOJ€ Jauanora W (Wad) AUCKYCCHM) IIO
CyHIeCTBY  OOCy>KIaeMoil  Tembl, (OPMYJMPOBATH CBOM  NPEAJIOKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPETOKEHHOM 3a1a4;

YMECHHSI  TPEIACTABIIATH  IMOJIYYEHHBIE  PE3yJbTaThl  [MO3HABATEIBHOM
JESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax, [JeJlaTh MPE3CHTALUIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JTAOOPATOPHOTO OIBITA,
1a0opaTropHOil pabOThI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOTO MPOEKTA);

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM M MCCIICAOBATENBCKONM  JEATENBHOCTH  MPU  PELICHUHU
BO3HUKAOIIMX MPOOJEM Ha OCHOBE yuyéTa OOHIMX WMHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPAWHALMS
COBMECTHBIX [JECUCTBHM, OIPEACICHAE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pa0OThl U IPYTHE).

PeryasitTuBHbIC yHUBEPCAJIbHbIC YUeOHbIC AeiicTBHUSI:

YMEHHE CAMOCTOSITEIIBHO ONPEACIIATh LEIHA JEATENIBHOCTH, TJIaHUPOBATh,
OCYILIECTBIIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENILHOCTD, BEIOMpaTh Hanbomnee 3PPEKTUBHBIE COCOOBI PEIIEHUS YUEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTaBJIATh MM  KOPPEKTUPOBATh
MIPEUTOKEHHBI  QJITOPUTM  JAEHCTBHNA MPU  BBINOJHCHUW 3aJaHUl € YYETOM
NOJTyYEHUSI HOBBIX 3HAHWMKA 00 M3ydacMbIX OOBEKTAax — BEHICCTBAX M PEAKLUSX,
OLICHMBATH COOTBETCTBUE IMMOJYYEHHOTO PE3yJbTara 3asBJICHHON LENH, YMEHHUE
MCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIAracMbI€ B YCIIOBUY 3aJaHHIA.

HHPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOSHUI 00s3aTEIbHOTO
COJICP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIJICTISIFOT. OCBOCHHBIE OOYYAIOLIMMUCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



JNEHCTBUN, creuupuyeckue Ui OpPeAMETHOM oOnacth  «XUMHS», BUIBI
JNEATENBHOCTA 1O  IMOJIYYEHUKO HOBOTO  3HAHWSA, €r0  MHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX U HOBBIX CHTYalHX.

K xoniy oOyueHus B 8 K/acce npeIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YYAOIIUXCS YMEHMIA:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX TOHSATUNA: aTOM, MOJIEKYJA,
XUMUYECKUIA SJIEMEHT, MPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAS M HEOTHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs MAacca,
MaccoBast A0JIsl XUMHAYECKOTO DJIEMEHTA B COEAMHEHUN, MOJISIPHBIA 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHHWE, COJIb, JJIEKTPOOTPULATENBHOCTh, CTENEHB
OKHCIICHUSI, XUMUYECKasi peaklms, KiacCu(UKauus PEakUUii: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JIOKEHUs, PEAKUMU 3aMEIICHUs, PEaKUuu
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLINN, TEIIOBOH 3PPEKT peakiumu,
AP0 aToMa, JJICKTPOHHBIM CJj0i aroma, aToMHas OpOWTallb, PaanuycC
aToMa, XMMUYECKasl CBSA3b, MOJISAPHAS U HEMOJSPHAS KOBAJECHTHAS CBS3b,
MOHHAs CBA3b, MOH, KATMOH, aHWOH, PACTBOP, MAcCCOBas J0JIs BEIIECTBA
(MPOLEHTHAsE KOHIICHTPAIKsi) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMMYECKUX TIOHATHA U
MPUMEHSATH 3TH MOHSITHS NIPYA ONTMCAHUM BELIECTB U UX NPEBPALLICHWA;

e WCHOJB30BATH XUMHYECKYI0 CHMBOJIMKY JJs COCTaBJIcHUs (popmyin
BELIECTB U YPABHEHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATHh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIMHEHUSX,
CTCIICHb ~ OKUCJIECHHMsS  JJIEMEHTOB B OMHAPHBIX  COCIWHEHUSX,
MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCYy COCOUHEHWH TI0
dopMynaMm, BHA XUMHUYECKON CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpeiBaTh cMbich llepuommueckoro 3akonHa J[. M. Menaeneena:
JEMOHCTPUPOBAThE TMOHUMAHUE TMEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUs B [IepHOAMYECKON CUCTEME,
3aKOHOB COXPAHEHMUs] MACChl BEIIECTB, MOCTOSHCTBA COCTABA, ATOMHO--
MOJIEKYJIIPHOTO YYEHUS, 3aKOHA ABOraapo;

e ONWCHIBATH M XapakTepu3oBarh TabmuMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3/IAyarh IMOHATUS «TJIaBHAS
noarpynna (A-rpynna)» u «mnodouynas noarpynmna (b-rpymnna)», Maneie u
OONbIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema XumMudyeckux saemeHtoB I H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj aapa, 00IIee YACIO SIIEKTPOHOB
U PACTIPEACIICHUE UX N0 HJIEKTPOHHBIM CJIOSIM ),

KJTAaCCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIICCTBRA,
XUMUYECKUE peakinuu (M0 YMCAY M COCTaBY YYacTBYHOLIUMX B PEAKIUU
BEUIECTB, MO TEIJIOBOMY 3D PeKTy);

XapaKTEPU30BaTh (OMUCHIBATH) OOMIME XUMUYECKUE CBOMCTBA BELIECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
VPaBHEHUN COOTBETCTBYIOINX XUMUYECKAX PEAKIIAN;

MPOrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPEBPALICHUNA B
Pa3INYHbIX YCIOBUSIX;

BBIYKCIIATh OTHOCHTEJIBHYIO MOJICKYJIIPDHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) JIOJIF0 XWUMHYECKOrOo JJieMeHTa 1o (opmye
COCIMHEHMSI, MACCOBYO JIOJIKO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSATH OCHOBHBIC OTNEPALMU MBICIUTEIBHON JNEATCILHOCTH — aHAIN3
U CUHTE3, CpaBHCHHE, 000OMICHUE, CHCTEMATH3allUI0, KJIACCH(UKAIUIO,
BBISIBJICHUE MPUYUHHO--CJCJCTBEHHBIX CBS3CH — JUIsl M3YUYEHUs CBOMCTB
BCIIECTB M XWMHMYECKMX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIIOACHUE, W3MEPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBAaTh  TpaBAJIaM  TOJB30BAHAS  XUMHUYECKOW  MOCYIOM U
7a00paToOpHBIM  O00OPYJIOBAHUEM, a TaKXKE TMpaBujiaM OOpalleHUs C
BCIIECTBAMH B COOTBETCTBUM € WHCTPYKIUSMU IO  BBIMOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO W COOMPAHUIO
ra3o00pa3HbIX BENICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C OMPENEIIEHHON MaCCOBOMl TONEW PACTBOPEHHOTO BEIIECTBA,
IJIQaHUPOBAaTh M MPOBOAWTH  XUMHYECKHME  DKCICPUMEHTHI  TIO
PACIO3HABAHUIO PACTBOPOB MIENOUYEH W KUCIOT C MOMOLIBIO HHINKATOPOB
(;makmyc, peHoadTanent, METUIIOPAHK U JPYTHE).

K xoniy oOyueHus B 9 Kjacce NpeaIMETHBIE PE3YIbTAThl HA 0A30BOM YPOBHE
JOJHKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHIA:

PACKPBIBATh CMBICII OCHOBHBIX XHMWYECKMX TOHITHA: XUMHYCCKHAN
JJIEMEHT, aTOM, MOJIEKYJlA, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEHEHb
OKHCIICHUS, XUMUYECKAs PEAKIMsI, XUMUYECKasl CBs3b, TEIUIOBOM 3P PeKT
peaKUMHM, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHL,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOEC pPaBHOBECHME, OOpatumble U



HEOOpaTUMBIE PEAKIUN, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH,
OKHMCIIUTENIb,  BOCCTAHOBHUTENb,  OKUCICHHME M BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XUMHUYECKAsl CBS3b (KOBAJICHTHAs, MOHHAS,
METAJININYECKas), KPUCTAIUIMYECKAs pEIIETKA, KOPPO3us METAILIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOW PEaKUMH, NPEACIbHO JOMyCTUMAast
koHueHTpauus [ 1/IK Bemecrsa;

WTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHITHA W
NPUMEHSATH 3TH MOHSATHS TIPY ONMMCAHWUM BEIICCTB U UX MPEBPALLEHUIA;
UCIOJb30BaTh XMUMHYECKYI0 CUMBOJIMKY JUISL COCTaBiIeHHS (HOpMyll
BEIIECTB U YPABHEHAN XUMHUYECKAX PEAKIIAI,

OTNPEACTATH BAJICHTHOCTh M CTEMEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCOMHEHMIX Pa3JMYHOTO COCTABA, MNPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KIACCy COCOUMHEHMA TO (opMmyiam, BHJ XUMHUYECKOH
CBA3M (KOB&ICHTHAs, WOHHASA, METAJUIMYECKAsA) B HEOPraHMYECKHUX
COCIMHEHMSIX, 3apsa]l HOHA MO XMMHYECKOH (popMylie, XapakTep cpeabl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCAWHEHWH, THIl KPUCTAITUYECCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBate cMmbica [lepuoamueckoro 3akonHa J[. M. Meunneneea u
JEMOHCTPAPOBATh €ro MOHMMAHWE. OMNKMCHIBATH M XapaKTEPU30BaTh
Tabmmunyro (popmy I[lepnoanyeckoil CUCTEMBI XMMHYECKHAX SJIEMEHTOB!
pa3nuuaTh MOHATHS «rJaBHAas moArpynna (A-rpynma)» u «moOo4Has
noarpynmna (b-rpynma)», majibie W OOJbIIME MEPUOABI, COOTHOCHTH
00O3HAYECHUs, KOTOPBIE HMEKOTCS B TNEPUOAMYECKOM Tabmuue, ¢
YHUCJIOBBIMA ~ XApPAKTEPUCTUKAMH  CTPOCHHMSI  QTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsj sapa, OOIIee YHUCIO DIICKTPOHOB U
pacnpeseieHue WX MO JJIEKTPOHHBIM  CJI0SIM), OOBSACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB 3JIEMEHTOB M MX COCAMHEHWHA B
npeenax MajlblX NIEPUOAOB W TJIABHBIX MOATPYNN ¢ YYETOM CTPOCHUS UX
aTOMOB,

KJIAaCCU(PUIMPOBATh XUMHYECKUAE BJIEMEHThI, HEOPraHUYECKUE BEIICCTBA,
XUMHYECKHAE Peakuuu (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, MO U3MECHEHUIO CTENEHEN OKUCIICHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEpU30BaTh (OMUCHIBATh) OOIIME M CHCHHUPUUCCKUE XUMHUUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXKAAS OMHCAHUE
OpUMEpaMH MOJIEKYJIIPHBIX W WOHHBIX YPABHEHHH COOTBETCTBYHOLIMX
XAMUYECKUX PEAKLINIL,

COCTaBJSITh YPABHECHHS DJICKTPOJIMTUYECKOM AMCCOLMALIMM  KHCTIOT,
ILIEJI0YEH U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOIO



oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOUIMX CYLIECTBOBAHUE
TCHETUYECKOM CBS3M MEXKY BEIICCTBAMU PA3IMUHBIX KJIACCOB;
PaCKphIBaTh  CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMiA
NOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
OPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHUA,
BO3MOKHOCTH TIPOTEKAHUS XMMUUYECKMX MPEBpAlICHUI B Pa3IMUYHBIX
YCJOBHUSX;

BBIUUCIIATE OTHOCUTEIBHYI) MOJIGKYJSIPHYIO W MOJISPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJeMEHTa 1o (opmylie
COEZIMHEHUS, MAaCCOBYIO JOJII0 BEUIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
N0 YPAaBHEHUIO XUMUUYECKOW PEaKIIny;

coONroAaTh  MpaBWJia  MOJIB30BAHMS ~ XUMUYECKOW  MOCYIOH W
Ja00paTOpHBIM  00OpPY/JOBAHMEM, a TAaKXKE TMpaBWja OOpalleHUus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH MO BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OTBITOB MO TOJYYEHUIO U COOMPAHUIO
razo00pa3HbIX BEIIECTB (AMMHAKA M YTIIEKUCIIOTO ra3a);

OPOBOJUTh  PEAKIMU, TOATBEP)KIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3JIMYHBIX BELIECTB. PACMO3HABATH OMBITHBIM MyTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOoHar-, Qocdar-, cunukar-, cyibdar-, THIAPOKCHI-UOHBI,
KaTHOHbI AMMOHMSI M WMOHbI M3YyYEHHBIX METAJIOB, MPUCYTCTBYIOLIME B
BOJIHBIX PACTBOpPax HEOPraHMUYECKUX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OTNEPAIMM MBICIUTEILHOM NEATENLHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHWE, OOOONICHWE, CUCTEMATU3ALMIO, BBISIBJICHUE
OPUYMHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YYEHUS CBONCTB BELLECTB U
XUMUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl TO3HAHUS —
HAOJIIOICHUE, M3MEPEHHE, MOJECIIMPOBAHUE, DKCIIEPUMEHT (peaJibHbIA U
MBICJICHHBIH ).



TEMATUYECKOE NMNJ1AHNPOBAHNE

8 KJTACC
KonnyecTtBo yacoB
Ne HavmeHoBaHMWe pa3jenios u ONeKTPOHHbIe (LN pPOBBIE)
KOHTpO/ibHbIE MpakTnyeckue
n/n TeM nporpaMmmbil Bcero o6pasoBaTesibHble pecypchl
pa6oThbl pa6oThbl
Pa3gen 1. NepBoHayanbHble XUMUYECKNE NMOHATUA
Xnmma — BaxkHas 061acTb
11 €CTeCTBO3HaHUA 1 5 9 bnénuoteka LLOK
' NPaKTUYeCcKon aeaTenbHOCTH https://m.edsoo.ru/7f41837c
yenoBeka
19 BeuiectBa n XnMmnyeckue 15 1 bnénuoteka LLJOK
' peakLum https://m.edsoo.ru/7f41837¢c
WToro no pasgeny 20

Pasgen 2. BaxHeliwmne npeacrtaBuTeIn HEOPraHNYeCKMX BELLECTB

Bosgyx. Kucnopog. lNoHATue Bubnnoteka LLOK

21 06 okcmpaax 0 1 https://rn.edsoo.ru/7f41837c
29 Bogopoga.MoHaTtne o Kucnotax g 1 Bubnnoteka LLOK
n conax https://m.edsoo.ru/7f41837c
23 Boga. PactBopsbl. MoHATHE 06 5 1 1 bnénuoteka LLJOK
OCHOBaHUAX https://rn.edsoo.ru/7f41837c
24 OCHOBHbIe Knacchl 1 1 1 Bubnnoteka LLOK
HeopraHM4YecKnUx coegnHeHMNN https://rn.edsoo.ru/7f41837c
WToro no pasgeny 30

Pasgen 3. Mepuoguyeckunii 3akoH mn MNMepmnognyeckas cuctema XMMunyecknx anemeHToB . 1. MeHgeneeBa. CTpoeHne aTOMOB.
Xnmunyeckasa cBA3b. OKNCNUTENBbHO-BOCCTAHOBUTE/IbHbIE peaKLnn


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

MepunofMYecKunii 3aKOH 1
Meprnogunyeckas cuctema
XUMMNYyecknx anementos . U.
MeHgene-esa. CTpoeHue atoma

3.1

XnmMuyeckas cBsi3b.
3.2 OKucnuTenbHo- 8
BOCCTaHOBUTE/IbHbIE peakLuu

WToro no pasgeny 15

PesepBHOe Bpems 3

OBLWEE KOJIMYECTBO YACOB 10
MPOrPAMME

68

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

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

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

bnébnuoteka LLJOK
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

9 K/1IACC

Ne n/n

Pasgen 1.

11

12

13

HanmeHoBaHuWe pa3fesioB U TeM
nporpaMmmbl

BeLLI,eCTBO n XMMn4yeckme peakumm
MoBTOpeHne n yrny6neHne 3HaHUM
OCHOBHbIX pa3fenos Kypca 8 knacca
OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKNX
peakumnii

JneKTponmMTHUYecKas guccoumanums.
XNMUYECKMe peakLumny B pacTeopax

WToro no pasgeny

Pasgen 2

2.1

2.2

2.3

2.4

HemeTannbl U nx coeuHeHUA

O6Lwan xapakKTepUCTUKA XUMUNYECKUNX
aneMeHTOB YT1A-rpynnol. Manorexsl

O6Lwasn xapakTepncTnKa XMMmn4eCcKnx
anemeHToB Y1A-rpynnel. Cepa u eé
coefnHeHns

O6Lwasa xapakTepucTnKa XMMmn4ecKnx
aneMeHTOB YA-rpynnbl. A30T, (hocdop 1 nx
COefMHeHUs

O6Lasn xapaKTepUCcTMKa XMMUYECKNX

anemeHToB IVA-rpynnbl. ¥Yrnepog un
KPEMHUWIA N UX COefUHEHNS

WToro no pasgeny

KonnyecTtBo 4yacoB

Bcero

17

25

KOHTpoO/ibHbIE
pa6oThl

MpakTuyeckue
pa6oThbl

ONeKTPOHHbIE

(undpoBbie)
obpasoBaTefibHble

pecypcbl

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

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

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

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

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

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

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


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

Pasgen 3. MeTannbl N X COeLUHEHNSA

3.1 O6uime cBolicTBa MeTannoB

3.2 BaxHeliwmne metansbl U UX COefUHEHNS

WToro no pasgeny

Pasgen 4. Xumusa n okpyxarwu,aga cpega

4.1 BeuwlecTBa 1 matepuanbl B XX1U3HM YenoBekKa
WToro no pasgeny
PesepBHOe Bpems

OBLWEE KO/MMYECTBO YACOB IO NMPOrPAMME

16

20

68

Bubnunoteka LLOK
httDs://m.edsoo.ru/7f41a636

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

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

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


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

NOYPOYHOE NMNJTIAHNPOBAHNE
8 KJ/IACC

Tema ypoka

Mpeametr Xumun. PONb XUMUU B XKU3HU
yenoseka. Tena v BellecTsa

MoHATME 0 MeToAax MO3HaHWA B
XUmMun

MpakTnyeckasa pabota Ne 1 «[lMpasuna
paboTbl B naboparopumn v npuémsl
obpaLieHunsa ¢ nabopaTopHbIM
obopyaoBaHVemM»

UuncTble BewecTsa n cmecn. Cnocobsl
pasgeneHns cmecei

MpakTnyeckasa pa6oTa Ne 2
«Pa3geneHue cmeceil (Ha npumepe
OYMCTKM NMOBAPEHHON COMN)»

ATOMbI 1 MOJIEKY /bl

XUMUYECKNE 3NEeMEHTbI. 3HAKN
(CMMBOJIbI) XMMUYECKNX 3NIEMEHTOB

npOCTbIe N CNOXHble BeLLeCTBa

ATOMHO-MOJIEKYIAPHOE YYeHue

KonnyectBo 4yacoB

Bcero

KOHTpoO/ibHbIE
paboThl

MpakTunyeckue
paboThl

[JaTta
N3yyeHusn

04.09.2023

06.09.2023

11.09.2023

13.09.2023

18.09.2023

20.09.2023

25.09.2023

27.09.2023

02.10.2023

ONEeKTPOHHbIE

uM@ppoBble
o6pasoBaTenbHble

pecypchbl

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0d210c

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

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

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

bunénuoteka LLOK
https://m.edsoo.ru/ffDd28c8

bnénuoteka LLOK
https://m.edsoo.ru/ffDd2a6c
bunénuoteka LLOK
httos://m.edsoo.ru/ffDd2be8
bunénuoteka LLOK
https://m.edsoo.ru/ff0d2a6¢c

bunénuoteka LLOK
httos://m.edsoo.ru/ffDd2d50


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

10

1

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOAHCTBA COCTaBa BELLECTB.
Xumundeckas opmyna. BaneHTHOCTb
aTOMOB XMMUWYECKUX 3/IEMEHTOB

OTHOCUTENbHAs aTOMHAasA Macca.
OTHOCUTEeNbHAA MOMEKyNspHasa macca

MaccoBas 4ond XMMMU4YeCcKoro
3NeMeHTa B COeJUHEHUN

Konuyectso Bewectsa. Mosb.
MonspHaa macca

®un3nyeckme N XMMUYECKNe ABEHNS.
XumMunyeckas peakums

Mpun3HaKW 1 ycnoBums NpoTekaHns
XMMUYECKNX peakLni

3aKOH COXpaHeHMs Macchbl BeLLeCTB.
XVMunyeckne ypasHeHus

BbluncneHuns Konm4yectsa, Macchbl
BeLecTBa No ypaBHEHUAM
XUMUYECKNX peakuui

Knaccmukaumsa XMMU4ecknx peakuui
(coenHeHMA, pas3noXeHus,
3ameLleHuns, ob6meHa)

M. B. JTOMOHOCOB — YYé€Hblii-
aHUmMknoneancT. 0606 EeHNE ©
cucTeMaTmsayma sHaHuin
KoHTponbHas pa6oTta Ne 1 no teme
«BelecTBa 1 XMMUYECKMNE peakLnm»
Bo3gyx — cmech rasos. Coctas
Bo3ayxa. Kucnopog — 3fieMeHT n

04.10.2023

09.10.2023

11.10.2023

16.10.2023

18.10.2023

23.10.2023

25.10.2023

08.11.2023

13.11.2023

15.11.2023

20.11.2023

22.11.2023

Bnénuoteka LLOK
https://rn.edsoo.ru/ff0d2eae

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

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

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

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

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

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

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

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

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

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

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


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

22

23

24

25

26

27

28

29

30

31

npocrtoe BewecTso. O30H

du3nyecKme u XMMmMYecKme CBOMCTBa
Knucnopoga (peakunmn oKucneHus,
ropeHue). MNMoHATNE 06 OKCUAAX

Cnocobbl nony4yeHns Kucnoposa B
nabopaTopuun ¥ MPOMbILLIEHHOCTMN.
MpumeHeHne Kncnopoaa

TennoBon apheKT XMMMUYECKONA
peakuumn, NOHATHE O
TEPMOXMMUYECKOM YPaBHEHUM, 3K30-
N 3HLO0TEPMUYECKMX peakLmnsax
Tonnneo (He(Tb, Yrosib N MeTaH).
3arpssHeHue BO3fyxa, cnocobbl ero
npefoTBpaLLeHms

MpakTuyeckas paboTta Ne 3 no Teme
«llonyyeHue n cobupaHue KMcnoposa,
N3y4YeHne ero CBOMCTB»

Bofopos — 3fieMeHT 1 nNpocToe
BeLLeCcTBO. HaxoxaeHune B npupoge
®un3nyeckme N XMMUYeCKne CBOMCTBA
Bogopoga. NMprumeHeHVe BOAOPOAA

[MoHATME O KMCIOTAxX U conax

Cnocobbl nosy4yeHns BOLOPOAA B
nabopartopum

MpakTnyeckas paboTta Ne 4 no Teme
«[lonyyeHue n cobupaHue sogoposa,
M3y4YeHune ero CBOMCTB»

27.11.2023

29.11.2023

04.12.2023

06.12.2023

11.12.2023

13.12.2023

18.12.2023

20.12.2023

25.12.2023

27.12.2023

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

Bnénuoteka LLOK
httDs://m.edsoo.ru/ff0d497a

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

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

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

bunénuoteka LLOK
httos://m.edsoo.ru/ff0d4dd0

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

Bnénuoteka LLOK
httDs://m.edsoo.ru/ff0d50d?2

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

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


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

32

33

34

35

36

37

38

39

40

41

42

MonspHbIli 06bEM rasoB. 3aKoH
AsBoragpo

BbluncneHus o6bEéma, KonmMyecTsa
BeLLecTBa rasa no ero N3BeCTHOMY
KOMMYECTBY BellecTBa Uin 06bEMY
BbluncneHns o6bLEMOB ra3oB Mo
YPaBHEHWIO peakLun Ha OCHOBe
3aKOHa 06BbEMHbIX OTHOLUEHWIA ra3oB
dun3nyeckme n XMMmMUYeCcKne CBOINCTBA
BO/bl

CocTaB OCHOBaHWiA. MoHsATHE 006
NHAMKATOpax

Bopa kak pactBopuTesb.
HacblWeHHble N HEHACbILLEHHbIE
pacTBopbl. MaccoBasi 40N BelecTBa B
pacTeope

MpakTnyeckas paborta Ne 5 no teme
«[1pnUroToBfieHNe pPacTBOPOB C
onpegenéHHON MaccoBOn fonei
pacTBOPEHHOrO BeLlecTBa»
KoHTponbHasa paboTa Ne2 no teme
«Kucnopoga. Bogopos. Boga»
OKcmabl: cocTas, Knaccugukauus,
HOMeHKnaTypa

rMonyyeHne n XMMU4YecKne CBOMNCTBA
KWCNOTHBIX, OCHOBHbIX Y aM(OTepHbIX
OKCMAO0B

OcHoBaHuA: cocTas, Knaccupukauus,

10.01.2024

15.01.2024

17.01.2024

22.01.2024

24.01.2024

29.01.2024

31.01.2024

05.02.2024

07.02.2024

12.02.2024

14.02.2024

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

bunénuoteka LLOK
https://m.edsoo.ru/ff0d55a0

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

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

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

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

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

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0d6342

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

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

bnénuoteka LLOK


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

43

44

45

46

47

48

49

50

51

52

53

HOMeHKNaTypa

MonyyeHne n XMMnUecKkne CBOCTBA
OCHOBaHMWIA

KucnoTbl: cocTas, Knaccuukauyus,
HOMeHKnaTypa

MonyyeHne N XMMUYeCKne CBONCTBA
Kucnot

Conn (cpefiHMe): HOMEHKNaTypa,
cnocobbl MONYYEHUSA, XUMUYECKNE
CBOICTBa

MpakTuyeckaa paboTa Ne 6. PelieHune
3KCNepuMeHTabHbIX 3a4a4 Nno Teme
«OCHOBHbIE KnacChbl HEOPTraHUYeCKnX
COeAVNHEHN»

eHeTMYecKasa CBA3b MeXAy Knaccamm
HeopraHM4yecKnx CoegnUHeHMN

0606lLeHNe 1 cucTemaTm3aums
3HaHUM

KoHTponbHas pabota Ne3 no Teme
"OCHOBHble KNnaccbl HEOPraHU4ecKnx
coefiHEHNIA"

MepBble NOMbITKW KnaccuguKaumnm
XUMUYECKNX 3/1EMEHTOB. MMOHATHE O
rpynnax CXOAHbIX 3/1EMEHTOB

MepnoanyecKnin 3aKoH 1
Mepnoanyeckas CUCTEMa XMMMNYECKNX
anemeHTOoB . . MeHpgeneesa

Meprogbl, rpynnbl, NOAFPYNMbI

19.02.2024

21.02.2024

26.02.2024

28.02.2024

04.03.2024

06.03.2024

11.03.2024

13.03.2024

18.03.2024

20.03.2024

01.04.2024

https://m.edsoo.ru/ff0d67ca

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

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

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

bnénuoteka LLOK
https://m.edso00.ru/00ad9474

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

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

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

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

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

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

bnénuoteka LLOK


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

54

55

56

57

58

59

60

61

62

63

64

CtpoeHune atomoB. CocTaB aTOMHbIX
agnep. N3oTonebl

CTpoeHmne 3aNeKTPOHHbIX 060/104eK
aTOMOB 3/1eMeHTOB lNMepnoanYecKoi
cuctembl O. 1. MeHaeneesa

XapakTepncTmkKa XMMNUYecKoro
3/1eMeHTa Mo ero MonoXKeHUo B
Mepunopgnyeckoin cucteme 4. A.
MeHpeneesa

3HauyeHue lNepnoanyeckoro 3akoHa
ONS PasBUTUA HayKW M NPaKkTuKK. .
N. MeHaeneeB — yuéHblii, negaror u
rpaxkgaHuH
ANeKTpooTpPULAaTE/IbHOCTL aTOMOB
XUMUYECKUX 31EMEHTOB

MoHHasa XxuMmmnyeckasa CBA3b

KoBaneHTHas noaapHaa XnMmmn4yeckas
CBA3b

KoBaneHTHas HenondapHaa XuMnyeckas
CBA3b

Bcepoccuiickas npoBepoyHas paboTa

CTeneHb OKUCNEHUS

MpomexyTouHas aTTecTauns

03.04.2024

08.04.2024

10.04.2024

15.04.2024

17.04.2024

22.04.2024

24.04.2024

29.04.2024

06.05.2024

08.05.2024

13.05.2024

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

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

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

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

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

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

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

bunénuoteka LLOK
https://rn.edsoo.ru/00adaab8
bunénuoteka LLOK
https://rn.edsoo.ru/00adaab9

bunénuoteka LLOK
https://rn.edsoo.ru/00adb33c
bunénuoteka LLOK
https://rn.edsoo.ru/00adae28

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


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/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00ad9cb2

6 OKMUCNUTENbHO-BOCCTAHOBUTEIbHbIE 1
peakuum

66 OKucnAuTenn n BoOCCTaHOBUTENN 1

KoHTponbHasa paboTa Ne4 no teme
67 «CTpoeHue atoMa. Xnmuueckas 1
CBAA3b»

AHann3 KOHTPO/IbHOM paboTsbl.
68 0O606LIeHNe 3HAHUI 3a KYpC XMMuUK 8 1
Knacca.

OBLWEE KO/MMYECTBO YACOB IO
MPOrPAMME

68

15.05.2024

20.05.2024

22.05.2024

24.05.2024

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

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

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

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


https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/ff0d61c6

9 K/1IACC

Ne
n/n

KonnyecTtBo yacoB

Tema ypoka KOHTpO/IbHbIE
Bcero
pa6oThbl

MepnogMYecKunii 3aKoH.
Meprnogunyeckasa cuctema
XUMUYecKux snemeHTos 4. .
MeHpeneesa

3aKOHOMEPHOCTU B U3MEHEHUM

CBOMCTB XMMUYECKNX 3/1IEMEHTOB 1
nepBbIX TPEX MepuooB
Knaccudukauma n HomeHknaTypa
HeopraHM4yecknx BeLLEeCTB

Buabl XMMUYECKOI CBA3U U TUMbI
KpUCTaNIMYecKnx peléTok

KoHTponbHasa pabota Nel no teme
«lMoBTOpPEHUE M yrny6aeHne 3HaHWN 1 1
OCHOBHbIX pa3fienoB Kypca 8 knacca»

Knaccuunkayma Xummnyeckmnx
peakLuuii No pasnMYHbIM MpU3HaKam
MoHATME O CKOPOCTU XMMUYECKOWA
peakuuu. MoHATUE O TOMOTEHHbLIX U 1
reTeporeHHbIX peakumax

MoHATME O XMMUYECKOM PaBHOBECUM.
®aKkTopbl, BAMAIOLLME HA CKOPOCTb 1
XMUMUYECKOWN peakLnmn 1 NooxXeHue

MpakTnyeckue
pa6oThbl

Jata
N3yyeHusn

ONeKTPOHHbIE

uM@ppoBble
obpasoBaTesibHble

pecypchbl

Bnénuoteka LLOK
httDs://m.edsoo.ru/00adb59e

bunénuoteka LLOK
https://m.edsoo.ru/00adb6b6

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

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

Bnénuoteka LLOK
https://m.edsoo.ru/00adbch0

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

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


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

10

1

12

13

14

15

16

17

18

19

XNMNYECKOro paBHoBecus

OKWNCNNTENbHO-BOCCTAHOBUTE/IbHbIE
peakunmu

Teopus 3M1eKTPOIUTUYECKONA
auccoumaummn. CunbHble 1 cnabble
3NEKTPONUTSI

NoHHbIe ypaBHEHNS peakLnii

XMMMyecKkne CBOCTBa KNCNOT U
OCHOBaHMWIi B CBETE NMpeaCcTaB/eHN
06 3M1eKTPONNTUYECKONM Anccoumnanmm
XUMMyeckne CBOCTBA COJEN B CBETE
npeacTasfieHnii 06
3NEKTPONUTUYECKON anccolmalmm

MMoHATME O TMAPOAN3e Cosel

O606LUeHNe N cnucTeMaTu3aLma
3HaHUM

MpakTuyeckas pabora No 1
«PelleHne aKCnepnuMeHTabHbIX
3afay»

KoHTponbHasa pabota Ne2 no teme
«INeKTPONUTMYECKAs gMccoumnaLms.
XVMUYecKre peakLun B pacTBopax»
O6uiasa xapakTepucTrKa rajsioreHos.
XnMUYeckne CBOICTBA Ha Npumepe
xnopa

Xnoposogopog. ConsaHasa Kucnora,

bnénuoteka LLOK
httDs;//m.edsoo.ru/00adcade

bunénuoteka LLOK
httDs://m.edsoo.ru/00adcd68

bunénuoteka LLOK
httos://m.edsoo.ru/00add448

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

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

bunénuoteka LLOK
httos://m.edsoo.ru/00add9d4

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

bunénuoteka LLOK
httDs://m.edsoo.ru/00addbfa

Bnénuoteka LLOK
httDs://m.edsoo.ru/00addecO

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

bnénuoteka LLOK


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

20

21

22

23

24

25

26

27

28

XUMUYECKME CBOWCTBA, NONYyYeHNE,
npYMeHeHune

MpakTuyeckas paboTa Ne 2 no Teme
«lMonyyeHne CONAHOM KMCNOTbI,
N3yyeHne eé CBOMCTB»

BbluncneHns no ypaBHeEHUAM
XUMUYECKNX peakuuid, eCNn OAUH U3
peareHTOB faH B U30bITKe

O6wasn xapakTepucTnKa 3NeMEHTOB
Y1A-rpynnsl

ANNoTponHble MOANMUKaLUN Cepbl.
HaxoxzeHve cepbl 1 eé coefuHEHWNN
B npupoge. XMMUYECKMe CBONCTBA
cepbl

CepoBofopog, CTpoeHNe,
(hM3nYeCKMe N XMMMYecKre CBOMNCTBA
Okcunpbl cepbl. CepHaa KMCoTa,
(hM3nYeCKMe N XMMUYECKNe CBOICTBA,
NPUMEHEHMNE

XNMUYECKMe peakumnm, nexatime B
OCHOBE MPOMbILLU/IEHHOr0 crnocoba
NONYYEHNS CEPHON KUCIOThI.
XUMMNYECKoe 3arpasHeHue
OKpYy>KatoLLein cpedbl COefUHEHNAMN
cepbl

BbluncneHne MaccoBoi 40N BbIXoaa
npoAyKTa peakumm

O6Lan xapaKTepuUCTKa 3NIEMEHTOB

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

bunénuoteka LLOK
https://rn.edsoo.ru/00ade348

bunénuoteka LLOK
https://rn.edsoo.ru/00ade488

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

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

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

Bnénuoteka LLOK
https://r.edsoo.ru/00adea28

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

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

bunénuoteka LLOK


https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

29

30

31

32

33

34

35

36

VA-rpynnbl. A30T, pacnpocTpaHeHune
B npupoge, Pur3nyeckme un
XUMUYECKne CBOICTBA

ANMMMaK, ero usnyeckme un
XUMUYeCcKne CBOMCTBA, MOyYeHne u
NPUMEHEeHNe

MpakTuyeckas pabota Ne 3 no Teme
«[lonyyeHne aMmmmaka, U3yyeHume ero
CBOWCTB»

A30THas KucnoTa, eé hm3nyeckune un
XUMUYECKME CBONCTBA

Mcnonb3oBaHWe HUTPATOB U COJEN
aMMOHWSA B Ka4eCTBe MUHepanbHbIX
yA06peHnin. XmmMmuyeckoe
3arpssHeHve oKpyxXarouei cpefbl
COefinHeHMAMN as3oTa

docgop. Okeng docdopa (V) u
thocopHasa kucnora, usnyeckue u
XMUMUYecKne CBOMCTBA, MonyyeHue

Wcnonb3oBaHue ocdaTtos B
KayecTBe MUHepasbHbIX YA00pEeHNA.
3arpsisHeHune NPUPOHON cpeabl
thochaTtamu

Yrnepopg, pacnpoctpaHeHue B
npupoae, M3NYecKne n XMMUYeckne
cBONCTBA

Okcugbl yrnepoga, ux usnyeckue u
XUMUYECKME CBOICTBA.

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

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

bunénuoteka LLOK
https://m.edsoo.ru/00adf180

bunénuoteka LLOK
https://m.edso0.ru/00adf306

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

bnénuoteka LLOK
https://rn.edsoo.ru/00adf68a

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

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

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


https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

38

39

40

41

42

43

44

Konornyeckme npobnemsl,
CBA3aHHble ¢ okcuaom yrnepoga (1V)

YronbHaa KucnoTa n eé conu

MpakTuyeckasa paboTa Ne 4 no Teme
"lonyyeHne yrnekmcaoro rasa.
KayecTBeHHas peakumsa Ha KapboHaT-
NoH"

MepBOHayanbHbIe MOHATUS 06
OpraHMyecknx BeLecTBax Kak o
COefIMHEHMNAX yrneposa

KpeMHWiA 1 ero coefuHeHns

MpakTnyeckas pa6ota Ne 5. PewweHune
3KCNeprMeHTa/bHbIX 3a4ay no Teme
«BaxKHenLe HeMeTan bl U UX
COEAIVIHEHUA»

KoHTponbHas pabota Ne3 no teme
«BaxHeilmne HemeTannbl U NX
COEAUHEHNS»

O6wwas xapakTepucTnKa XMMmn4eCcKmnx
3M1EMEHTOB — MeTaN/o0B.
MeTannuyeckas cBsisb u
MeTannmyeckas Kpuctanimyeckas
pelwéTka. ®Pu3nyveckne cBOMNCTBA
MeTasnnos

Xumuyeckre cBoicTBa MeTanos.
DNEKTPOXMMUYECKNIA paf,
HanpsHXXeHWin MeTanos

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

bunénuoteka LLOK
https://rn.edsoo.ru/00ae027e

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

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

bunénuoteka LLOK
https://rn.edsoo.ru/00ae0bf2

Bnénuoteka LLOK
https://r.edso0.ru/00ae0e18

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

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


https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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49

50

51

52

53

54

55

56

O6Lwwme cnocobbl NonyyeHns
meTannos. Cnnaebl. BbluncneHns no
YPaBHEHUAM XUMUYECKUX peakLnii,
€C/in O4VH U3 PeareHTOB COLepXuT
npumMecu

[MoHATME O KOPPO3UK MeTanl0B

LLlenoYyHble meTanbl

OKCUAbI N TMAPOKCUAbLI HATPUS 1
Kanus

LLLeno4yHo3emeNIbHbIE MeTabl -
Kanbumnii 1 MarHui

BaxkHellLve coeiHEHUS KanbLua

0606lLeHNe 1 cucTeEMaTM3aLms
3HaHWM

XKECTKOCTb BOAbI 1 CNOCOOLI eé
yCTpaHeHus

MpakTuyeckas pabota Ne 6 no Teme
"JKECTKOCTb BOAbI 1 MeTOAbl eé
ycTpaHeHusa"

ANOMUHWIA

AMdoTepHbIe CBOMCTBA OKCMAA U
rmgpokcmaa

Xeneso

bunénuoteka LLOK
https://m.edsoo.ru/00ae1156

bnénuoteka LLOK
httos://m.edsoo.ru/00ae1278

bunénuoteka LLOK
httos://m.edsoo.ru/00ael14h2

bunénuoteka LLOK
httos://m.edsoo.ru/00ael14h2

bnénuoteka LLOK
https://m.edsoo.ru/00ae15e8

bnénuoteka LLOK
https://m.edsoo.ru/00ae15e8

bunénuoteka LLOK
https://m.edso0.ru/00ae1886

bunénuoteka LLOK
https://m.edsoo.ru/00aelae8

Bnénuoteka LLOK
https://m.edsoo.ru/00aelc64

Bnénuoteka LLOK
https://m.edsoo.ru/00aelc64

Bnénuoteka LLOK
httos://m.edso0.ru/00ae1d86


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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OKcuabl, TMAPOKCUALI U COMN XKenesa
(1) nxenesa (I11)

0606lLeHNe 1 cucTeEMaTM3aLms
3HaHWM

MpakTnyeckas pa6oTa Ne 7. PewweHune
3KCNeprMeHTa/bHbIX 3a4ay no Teme
«BaxKHenLwme MeTannbl N Ux
COeAIVIHEHUA»

BbluncneHuns no ypaBHeHNAM
XUMUYECKNX peakunii, ecnm 0guH um3
peareHToB faH B U30bITKe UK
COEPXUT NPUMECH.

BbluncneHuns MaccoBoil Aonm Bbixoaa
NpoAyKTa peakumm

0606lLeHNe U cucTeEMaTM3aLms
3HaHUM

KoHTponbHas pabota Ne4 no teme
«BaxHeiwmne meTannbl u nx
COeAUHEeHNA»

BewecTBa 1 maTepuansl B
MOBCEHEBHOMN XW3HW YenoBeka
lMpomMexyToyHaa UTOrosas
aTTectayms

XumMunyeckoe 3arpsasHeHume
OKpY>Katollleli cpefbl

Ponb xuMmuun B peleHnn
3KOM0rnyeckmx npobnem

O606LUeHNe N cnucTeMaTu3aLma

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

bunénuoteka LLOK
https://m.edsoo.ru/00ad9cb2

bunénuoteka LLOK
https://m.edsoo.ru/00ae3de8

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

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

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

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

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

bnénuoteka LLOK


https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

3HaHMWIA N0 XMMKK 3a Kypc 9 Knacca https://rn.edsoo.ru/00ae0dOa

OBLWEE KOJIMYECTBO YACOB 110

MPOrPAMME 08 4 !


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




YUYEBHO-METO/IUNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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