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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMMHM Ha YPOBHE OCHOBHOTO 00miero oOpa3oBaHus
COCTaBj€Ha Ha OCHOBE TpeOOBaHMA K pe3yjbTaraM OCBOEHUS OCHOBHOMA
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIEr0 0OPa3oBaHUs, MPEACTABICHHBIX
B ®OI'OC OOO, a Takxke Ha OCHOBE (enepaibHOl paboueil mporpammsl
BOCIIUTAHUS U C YYETOM KOHIEMIMU MPEnoJaBaHus y4eOHOTro npeameta « XumMush»
B 00pa3oBareyibHbIX Opranu3anusx Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AA€T MPEACTABICHUE O MENAX, OOIICH CTpareruu
OoOyueHusl, BOCIHTAHUS W Pa3BUTHI OOYYAIOIIMXCS CPEACTBAMH Y4EOHOTO
npeaIMeTa,  yCTaHABIMBACT  00s3aTENbHOE MPEAMETHOE COZIEpIKaHME,
MPEAYCMATPUBACT PACIPEACIICHHE €ro MO KJaccaM W CTPYKTYPUPOBAHME I10
pazgenaM M TeMaMm MPOrpaMMBbl 0 XWMHH, OINPEACISIET KOJIUYECTBEHHBIE M
KAY€CTBEHHBIE XapaKTEPUCTUKU COJICP KaHUS, PEKOMEHYEMYIO
MOCJICIOBATENBHOCTh ~ M3YUYEHUST XUMHM C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3€H, JIOTMKM  Y4eOHOTO  MIPOLECCA, BO3PACTHBIX
0COOEHHOCTEH  00yYaromuxcs, ONpeaeaseT BO3MOXHOCTH MpeAMeTa  JUls
peanuzanu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTefbHOMN
IpPOrpaMMbl HA YPOBHE OCHOBHOTO 00HIEr0 0Opa30BaHUs, a TAK)KE TPeOOBaHUH K
pe3yabpTaTaM 0OyUYeHUsI XUMUHM Ha YPOBHE LeJICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJIOB YUYeOHO-TIO3HABATEIILHOM ACITENPHOCTH OOYYarolmerocss M0 OCBOCHHIO
y4eOHOI0 COACPKaHUSI.

3HAaHWE XWMHH CIY>KUT OCHOBOM it (OPMUPOBAHWS MHUPOBO33PCHUS
00y4aroLerocs, €ro MPeACTABICHUNA O MATEPUAIbBHOM €IMHCTBE MUPA, BAKHYIO
POk UrparoT (HPOpMHUpPYEMBIE XMMHEH MPEACTABICHUS O B3aWMMONPEBPALICHHIX
SHEPruM W 00 HBOJIIOLMK BEIIECTB B MPUPOAC, O MyTAX PEIICHUS MIOOATBHBIX
npoOJeM YCTOMYMBOIO PA3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

H3yueHne XuMuu:

CHOCOOCTBYET — peanu3aly  BO3MOXKHOCTEH  JJis  CAMOPA3BUTHS U
(OpMHUPOBAHUS KYJIBTYPHI JIMYHOCTH, €€ 00IICH U PYyHKIIMOHATLHON rpaMOTHOCTH,

BHOCUT BKJIaJ B (D)OPMHPOBAHHME MBILUICHAS W TBOPYECKHX CIOCOOHOCTEH
0o0yvarommxcs, HaBBIKOB WX CAMOCTOSTENBHOM  Y4eOHOH  AEATENBHOCTH,
AKCIEPUMEHTAJIbHBIX W MCCIICIOBATEIbCKUX YMEHHMH, HEOOXOMMMBIX Kak B
NOBCEIHEBHOM JKU3HHU, TaK U B MPO(ECCUOHATBHON ACITETbHOCTH,

3HAKOMHUT CO CHCHM(PHUKOA HAYYHOTO MBILIICHHS, 3aKJIaJbIBACT OCHOBBI
LIETIOCTHOTO B3IJIA1a HA €AMHCTBO IPUPOABI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHONU IPAMOTHOCTH O0YYarOLINXCS,



CocOOCTBYET (POPMUPOBAHUIO HEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
-HAYy4YHBIM 3HAHUAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpazoBaHue 00yUarOIIUXCSl.

JlaHHBIE HaMpaBicHHUS B OOYYEHMM XUMHUU OOECHEUYMBAKOTCS CIECHA(PHUKON
COJEP)KaHUsl  y4eOHOrOo  MPEeAMETa, KOTOPbIA  SBISETCS  MEAArOrMYeCKH
aJANTUPOBAHHBIM OTPAXKCHUEM 0A30BOM HAYKW XMMUM HA OMPEACTEHHOM dTane €&
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00MIEro 00pa30BaHUsl OPUCHTUPOBAH Ha
OCBOEHME OOYYAIOIIMMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUH XWUMHH, OCHOB
HEOPraHWYECKOH XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX IOHATHI
OPraHUYECKO XNUMUHU.

CtpykTypa coaepkaHHsl MPOrpaMMbl IO XUMUU C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAXO0AA K €€ M3yueHur0. COAECpP)KaHUE CKIIAJbIBACTCA U3 CUCTEMBI
MOHATUH O XUMUYECKOM JJIEMEHTE M BEILIECTBE U CUCTEMBI MMOHATUI O XUMHAYECKOM
peakuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHuW30BaHbl MO MPUHLIMITY
[TOCJIEAOBATEIBHOTO PA3BUTUS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOro ypOoBHSL:

— @TOMHO--MOJIEKYJISIPHOIO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— I lepuomnyeckoro 3akoHa /[. 1. Meneneesa kak OCHOBHOTO 3aKOHA XUMUH,

— YUYEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBA3H;

— MOpeactaBileHWid 00 BIICKTPOJMTUYECKOW AMCCOLMALIMA BEUICCTB B
pacTBopax.

TeopeTHyeckue 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIOUPHYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, PA3BUBAKOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHSL K JAPYTrOMY, BBINOJHAS (YHKIMM OOBSICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHS W BO3MOXKHOCTEN MPAKTUYECKOIO NMPUMEHEHUS U IOIYYECHHS
MU3Y4YaEMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIIECH HAYYHON KapTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAY4YHOMY 3HAHHUIK U
METOJAM TO3HAHUS B Hayke. M3ydeHWe XUMUH NPOUCXOAUT C MPUBICYCHUEM
3HAHWIA M3 paHee M3YUYCHHBIX YYEOHBIX MPeAMETOB. «OKpy>KaroIUil MUpy,
«buonorus. 5—7 knaccel» U «Du3uKa. 7 Kiiaccy.

[Ipy W3ydYeHMH XUMUM OPOUCXOOUT (OPMHUPOBAHME 3HAHWUI OCHOB
XUMHYECKOH HAyKW KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECCKON
NEATENIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL
3amaya y4yeOHOIrO MpeAMETa COCTOMT B (POPMUPOBAHWUU CUCTEMBI XUMHYECKHX
3HAHUI — BaKHEHITMX (DAKTOB, MOHSITHIA, 3aKOHOB M TEOPETUUYECKHUX MOJIOKCHUM,
JOCTYMHBIX OOOOMIEHUI MUWPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B



MPUOGLLEHMN K HAy4YHbIM MeToZaM MO3HaHMA MpPU  U3YYEeHUU BeLLecTB U
XUMUYECKUX peakLmil, B POPMUPOBAHUN U Pa3BUTUKN NO3HaBaTe/IbHbIX YMEHWIA 1
X NPUMEHEHMM B Y4ebHO-NO3HaBaTe/IbHOM U y4YeOHO-UCCNef0BaTE/IbCKOM
[eATeNbHOCTM, OCBOEHWM npaBun 6e30macHOro obpalleHns C BellecTBaMu B
MOBCEeAHEBHOM XWN3HM.

Mpn M3y4yeHUn XMMUU Ha YPOBHE OCHOBHOIO 06LLEro 06pasoBaHMs BaXKHOE
3HayeHve NpUobpenn Takmne LeNn, Kak:

- (hopMUpOBaHWE WHTEN/IEKTYa/IbHO Pa3BUTON JIMYHOCTWU, T[OTOBON K
camoobpa3oBaHuO, COTPYAHWUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PeLUeHNHN,
CNocobHOM afjanTNpPoBaTbLCA K ObICTPO MEHSAIOLLMMCS YCTOBUAM YKN3HMU;

- HanpaeNeHHOCTb  O00Oy4YyeHMss Ha  CcuCTemaTMyeckoe  MpuobLLeHne
06yyaloLNXCAd K CaMOCTOSATe/IbHOW MO3HaBaTe/lbHOW [AeATe/IbHOCTU, HayUHbIM
mMeToZaM MO3HaHWA, (HOPMUPYIOLMM MOTMBALMIO M pa3BUTME CNOCOBHOCTEN K
XUMUW;

- obecneyeHmne ycnoBmuin, cCnocobCTBYIOLLMX NMPUOBPETEHNIO 00yYatoLwmmmucs
onbiTa PasHOOOpa3HON [eATeIbHOCTM, MO3HAHWA WM CaMOMO3HaHWUSA, K/HOYEBbIX
HaBbIKOB (K/HOYEBbIX KOMMETEHLWIA), MMEKLWMX YHUBEPCa/lbHOE 3HayeHue AN
Pa3NNYHbIX BUAOB LesTeNIbHOCTH;

- (hopmupoBaHMe ob6uled (PYHKUMOHANIBHON W eCTeCTBeHHO-Hay4HOM
rpaMoOTHOCTW, B TOM YWUCNe YMeHWUA OOBLACHATb W  OLEHMBaTb  SAB/IEHMS
OKpY>KatoLero Mupa, UCMosb3ys 3HaHUS W ONbIT, MONAYYEHHble NPU U3YyYeHUU
XUMUKW, NPUMEHATb WX MPU pelleHnn npob6sieM B MNOBCELHEBHOW >KU3HM U
TPYAOBOWN AeATeNbHOCTY;

- (opmupoBaH/Me Yy 0OyYatOLMXCA TYMAHUCTUYECKMX  OTHOLLUEHWA,
MOHUMaHMA LEHHOCTU XMUMMWYECKUX 3HaHWWA NS BbIPabOTKM  3KOOTMYECKM
LlenecoobpasHoro mnosefeHWs B ObITY W TPYAOBOM [eATENIbHOCTU B LEensx
COXPaHeHUs CBOEro 3[,0pOBbS U OKPY>XKatoLLel NPUPOLHON cpefdbl;

- pasBuTME MOTMBaUMU K OOYYEHWIO, CMOCOOHOCTEN K CaMOKOHTPO/IO U
CaMOBOCMMTAaHMIO Ha OCHOBE YCBOEHMS  00LLeYeNnoBeYeCKUX  LEeHHOCTEMN,
FOTOBHOCTM K OCO3HAHHOMY Bbl6OPY NPOMAA U HanpaBNeHHOCTW [asibHelLwero
00y4eHus.

OOLlee 4MCNO 4YacoB, OTBEAEHHLIX [ANA W3YYeHUS XUMWUW Ha YPOBHE
OCHOBHOro 06Lero obpasosaHus, coctasnseT 136 yacos: B 8 knacce - 68 yacos (2
yaca B Hefento), B 9 Knacce - 68 yacoB (2 Yaca B HefleNto).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Posib XUMUU B SKU3HHU YEIOBECKA. XUMHUS B CUCTEME HayK.
Tena m BemiectBa. MOU3MYECKME CBOWMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE
BenlecTB. [oHsATHE O METOAAX MO3HAHHWS B XMMUHU. UKMCThIE BEIIECTBA U CMECH.
CrocoOsbl pa3acieHust CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMUYECKUE HIEMEHThl. CHMBOIBI XUMHUYECKUX
3eMeHTOB. [IpOCTBIE U CHOKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Gopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewlecTB. (OTHOCUTENbHAS AaTOMHAas —Macca.
OTHOCUTENBHAS MOJICKYJISIPHAs Macca. MaccoBas 10 XUMHYECKOTO 3JIEMEHTA B
COCTUHEHHH.

KonmnyectBo Bemecrsa. Moiib. MonsipHas macca. B3auMoCBsA3b KOJIMYECTBA,
MAacchl M 4YHMCJIa CTPYKTYPHBIX €OUHMI] BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKUAX COCAMHCHHA.

DOU3NYECKUE U XUMHUYECKUE SBICHHS. XMMUYECKas pEakius U €€ MPU3HAKH.
3aKOH COXPaHECHHsS MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEILIEHUS, OOMEHA).

Xumuueckuii JKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCY0M, MpaBuiiaMu padoThl B 1a00OpaToOpun u
npuéMaMu oOpanieHusl ¢ JJabOpaTOPHBIM O0OPYJOBAHUEM, U3YUYEHHE W OMUCAHUE
(U3nYEeCKUX CBOMCTB OO0pa3llOB HEOPraHMYECKMX BEIIECTB, HAOIIOJICHUE
(¢u3znuecknx (TUIaBJICHUE BOCKA, TasHUE Jibjla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE W KOHJCHCALMS BOJbI) U XUMHUYECKHUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEIHON MPOBOJIOKH, B3AMMOICHCTBAE MEJa C KMCIOTOM) SIBNEHUM, HAOMOAeHE 1
OMUCAHUE TPU3HAKOB MPOTEKAHWS XMMHUYECKUX peakuui (PassioKCHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsi, Pa3IOKEHUE TMAPOKCHIA
meam (I1) mpu HarpeBanum, B3aMMOACHCTBHE kene3a ¢ pacTBopoM cosim meau (11),
M3YYECHUE CNOCOOOB Pa3JelICHUs CMECEH: C TOMOIIBK) MarHuTa, (QUIBTPOBAHHE,
BbIMIAPUBAHUE, AUCTUILISALMS, XpoMaTorpadus, TPOBEACHUE OYUCTKH MMOBAPCHHOMN
COMM, HAONIOACHWE W  ONKMCAHWE  PE3YJbTATOB  MPOBEACHHS  ONBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHWsT MAacChl, CO3JaHUE MOJEIEH MOJEKY
(IIApPOCTEP>KHEBBIX ).

Baxueiiimue npeacraBuTe/ M HEOPraHNYeCKNX BEIECTB

Bosnyx — cMech razoB. CocraB BO3ayxa. Kucimopom — 3IEMEHT U MPOCTOE
BenlecTBO. HaxoskaeHuwe Kuceiaopoga B NPUPOAE, (PU3MUECKHE M XUMHYECKUE
cBoiicTBa (peakuum ropeHus). Oxcuabl. [Ipumenenue kucnopona. CrocoOsl



NOJyYEHUsT KUCIOpoJa B JIadopaToOpuuM M MPOMBIIUIEHHOCTH. KpyroBopor
KHACI0poa B npupojie. O30H — aIOTPONHAs MOAU(PUKALKS KUCTOPOAA.

TennoBol >pPeKT XUMHUECKOW PEaKIUU, TEPMOXUMHUYECKUE YPaBHEHUS,
3K30- M JSHAOTEPMUYECKHAE PEaKUMH. TOIUIMBO: yIrOidb M METAH. 3arpsa3HEHUE
BO3/lyXa, YCUJICHUE TAPHUKOBOTO 3P (EKTa, pPa3pyLICHAE O30HOBOTO CIIOSI.

Bomopon — sneMeHT M mpocToe BEWIECTBO. Haxoxkaenue Bomopona B
npupoae, (PU3NYECKUE U XUMHYECKHE CBOWMCTBA, MNPUMEHEHHUE, CIOCOObI
nostyyeHust. KucmoTel 1 comu.

MosnsipHblii 00BEM Ta30B. Pacy&Thl M0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CBOMcTBA BOABL. Boma kak pacrBoputenib.  PacTBOpSIL
HacrbllmeHHbIe W HEHACHIMICHHBIE PACTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJIE.
MaccoBast 10Jisl BEMIECTBA B PACTBOPE. XUMHUYECKHAE CBOMCTBA BOJBI. OCHOBAHUS.
Pone pacTBOpOB B MPHUPOAE U B XKU3HM 4YEIOBEKA. KpyroBopoT BOABI B NMPUPOJE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranmdyeckux coeauHeHuid. Okcuabl. Knaccudukarms
OKCHJIOB.  coyicoOpa3yromme  (OCHOBHBIE,  KHCJIOTHbIC, aM(OTEpHBIE) W
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Ou3nueckue W XUMHYECKUE
cBOiCTBA OKCUAOB. [lonyueHne OKCUa0B.

OcHoBannsa. Knaccuukaunus OCHOBaHMA: I[MENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa OCHOBaHui. DU3WYECKUE U XUMHYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBAHMIA.

Kucnotel. Knaccupukaums kucnor. HoMeHknatypa KucioT. OU3nyecKkue u
XUMHUYECKUE CBOWCTBA KUCHOT. Pan axrusHocTM metamioB H. H. bekerosa.
[Tonyyenue KUCIOT.

Comu. Homenkmarypa coseil. GU3nUeCKUe U XUMUYECKUE CBOMCTBA COJEH.
[Tony4yenue coien.

['eHeTHUECKas CBSI3b MEXKAY KIIACCAMU HEOPraHUYECKUX COCIMHECHUA.

Xumuueckuii JKkCnepumenm:

KAUECTBEHHOE ONPEICIICHUE COACP)KAHUS KHCIIOPOJAA B BO3AYXE, MOMYUYEHUE,
coOMpaHue, PACIO3HABAHME W W3YUYCHHE CBOWCTB KHCIOpPOJAA, HAOMIOJICHUE
B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM W  YCJIOBHAS BO3HMKHOBCHUS W
OpEeKpalieHusl TopeHust (MmoXkapa), O3HAKOMJICHHE C 00pa3sllaMH OKCHAOB U
OMKCAHUE HX CBOMCTB, MOJYyYCHHE, COOMPAHME, PACNO3HABAHME W H3YUYECHUE
CBOMCTB BojopoAa (ropeHue), B3auMoAcicTBue Bojopoaa ¢ okcuaoM meau (II)
(BO3MOYKHO MCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOIIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH pAcCTBOPEHUS BEUIECTB C
Pa3NM4HON PACTBOPUMOCTBI), TPUTOTOBJIEHUE PACTBOPOB C  ONPEACIEHHON
MacCOBO# J0JIEWl paCTBOPEHHOIO BEIIECTBA, B3AUMOAECUCTBUE BOJBI C METAJIAMU
(HaTpueM M KajgbluueM) (BO3MOXKHO  HMCIOJIb30BAHUE  BHJICOMATEPHUAIIOB),



UCCIICIOBAHUE O0pa3llOB HEOPraHWYECKUMX BEIIECTB  PA3JMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHSI OKPACKW WHAMKATOPOB B PaCTBOpPAaxX KHUCIOT W LICTOYEH,
u3ydycHue B3ammojcikcTBus okcupa meau (II) ¢ pacTBOpoM CEpHOM KHUCIIOTHI,
KHCJIOT C METAUIAMH, PEaKUMii HEUTpaTM3alyu, MOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOIO METAJlyIa APYTMM W3 PacTBOpa COJIM, PELICHUE
SKCIIEPUMEHTANIBHBIX 3ada4 Mo Teme «BakHedmme KiIacchl HEOPraHUYECKHUX
COCIMHECHUI).

Hepuoanyecknii 3akoH u llepuoamyeckast cucreMa XHMHYECKHX
ieMeHToB /I, W. MengeneeBa. CrpoeHune aTomMoOB. XHUMHYECKAsl CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHBIC PEAKIIUH

[lepBbie MONBITKH KIACCH(PUKANMN XUMUUYECKUX 3JeMEHTOB. [loHsATHE ©
IPyNNax CXOJHBIX 3JIEMEHTOB (LICIIOYHBIE W IIEIOYHO3EMETBHBIC METAUIBI,
TJTOTE€HbI, HHEPTHBIE Ta3bl). DJEMEHTBI, KOTOPBIE 00pa3yoT aM(POTEPHBIE OKCHIBI
Y TUIPOKCHUJIBL.

ITeproanueckuii 3akoH. Ilepuoauyeckas cucreMa XUMUYECKUX SIIEMEHTOB /1.
HU. MenneneeBa.  KopoTkonepuoanas W JAJUHHONEPUOAHAS  (OPMBI
Ileproanyeckoil cucTeMbl XUMUUecKuX 35ieMeHToB 1. Y. Menneneesa. [lepuonasl
u rpynnbl. DHU3NYECKUI CMBICT TMOPSAAKOBOTO HOMEpPA, HOMEPOB IMEpPUOAA M
IPYIIBL 3JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHHE
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MNEpBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepuoamueckoin cucremel . M. Menaeneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA MO €ro nojoxkeHuo B [lepuoanueckoii cucreme . 1. Meunaeneesa.

3aKOHOMEPHOCTH HW3MEHEHUS pPaauyca arOMOB XWUMHUYECKHX DSJIEMEHTOB,
METATUIMYECKUX U HEMETATUTMUECKUX CBOMCTB IO TPYIIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [IepuoaAndeCcKOi CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTUs Hayku W npaktuku. [[. M. MenpaeneeB — y4d€HbId U
IPOKIAHUH.

Xumuueckass cBsi3b. KoBalieHTHast (ToJispHAsi W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX JJIEMEHTOB. IOHHAs CBA3b.

Crenenb  OkucieHHs.  OKHCIIMTEINBHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Tpoueccel OKMCIEHUS U BOCCTAHOBJICHHS. OKUCIUTENNA U BOCCTAHOBUTEIM.

Xumuueckuii ykcnepumenm:

U3y4eHuEe OOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMAPOKCUJA LMHKA C PACTBOPAMH KHCIIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(rOpeHue, peakiuy Pa3IoKEeHUS, COCTUHEHUS ).

Mesxcnpeomemnuwie céasu



Peanuzanuss MEKOPEAMETHBIX CBSI3CH MPU M3YUYECHHM XUMHHM B 8 KJacce
OCYUIIECTBJISIETCS 4E€pe3 HCMOJIb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W TOHATHH, SBJISFOIIMXCS CUCTEMHBIMU JUISI OTCIBHBIX TPEAMETOB
€CTECTBEHHO--HAYYHOTO [IAKJIA.

OO0111Ke €CTeCTBEHHO--HAYYHbIE TIOHITHS: HAYy4HbIi (haKT, TUIOTE3a, TEOPHS,
3aKOH, AaHaJiu3, CHHTE3, KIacCU(PUKalus, MNEePUOJAUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHHUE.

Ou3nKa: Marepus, aroM, 3JJICKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWJ,
M30TOIBI, PAANOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUYECCKHUIA 3apsjl, BEIIECTBO, TEJNO,
00BEM, arperarHoe COCTOSIHUE BEUIECTBA, ra3, (PU3UYECCKUE BEIMYMHBI, €IUHUIIBI
MU3MEPEHUS, KOCMOC, TTAHETHI, 3BE31bI, COMHIIE.

buonorus: gorocuntes, apixanue, orochepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEPANIbl, TOPHBIE MOPOABI,
MTOJIE3HBIE UCKOMAEMBIE, TOTLUIMBO, BOJIHBIC PECYPCHL

9 KITACC

BemecTBo M XuMu4eckasi peakius

[Tepuoanyeckuii 3akoH. [lepruoanyeckas CHCTEMA XUMUYECKHAX SJIEMEHTOB /1.
H. MenneneeBa. CtpoeHuE aroOMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOWCTB
XUMHAYECKUX DJJIEMEHTOB TEPBBIX TPEX MNEPUOMAOB, Kauus, Kalblusd H WX
COCAVUHEHUIA B COOTBETCTBUU C TMOJOKCHUEM JJIEMEHTOB B Ilepmoanueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CTpoeHuEe BEUIECTBA. BHJIBI XMUMWYECKOW CBSI3H. THIBI KPUCTATMYCCKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEMIECTBA OT TUIA KPUCTAJUIMYCCKON PEIIETKU U
BHUJAa XUMHUUYCCKOM CBS3M.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. XUMHUYECCKUE
CBOMCTBA BEMICCTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COCAMHEHWM, TEHETUYECKAS CBSI3b HEOPTAHUYECKUX BEHIECTB.

Knaccudukanus XuMHUE€CKUX PEAKIMA MO pa3TuyYHbIM MPU3HAKaM (IT0 YUCITY
W COCTaBy YYACTBYIOIIMX B PEAKIMM BEHICCTB, MO TEIIOBOMY A(PQPEKTy, MO
U3MEHEHUIO CTEMEHEH OKUCIECHUS XMUMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YUACTHIO KaTajau3aropa). DK30- U SHAOTEPMUYECCKUE PEAKIIUU, TEPMOXUMUUYECKHE
YPaBHCHHS.

[ToHsiTHE O CKOPOCTM XUMUYECKOH peakiuu. [loHsTHEe 00 0OOpaTMMBIX W
HEOOpAaTUMBIX XUMHUYECKUX peakiusiX. [IoHITHE 0 TOMOIE€HHBIX M TE€TEPOre€HHBIX
peakuusx. [lonsatue o karamuse. [IOHITHE 0 XUMUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XHUMHWYECKOW PEAKIMHA M TMOJOKCHUE XUMHUYECKOTO
PABHOBECHSL.

OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIE  PEAKIIMKM,  AJICKTPOHHBIM  OanaHc
OKHCJIUTEIIEHO-BOCCTAHOBUTEBHOMN peaKIuu. CocraBiicHME  ypaBHECHMI



OKHMCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMiA C  MCHOJIb30BAHUEM  METOMA
3JIEKTPOHHOTO OanaHca.

Teopus SIEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOJIUTHL U HEAJIEKTPOJIATHI.
Katnonsl, aHMOHBI. MeEXaHu3M JUCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BHJAMHU
XUMHYECKOH CBsi3H. CreneHp aucconnaunu. CUIbHBIE U CTA0bIE STIEKTPOIUTHI.

Peaknun noHHoro oOMeHa. YCaoBus MPOTEKaHUs PEaKMii HOHHOTO OOMEHa,
MOJIHBIE M COKPaWIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHW W Cconeii B CBETE MPEACTABICHUH 00 3ICKTPOIMTHYECKOM
qucconnanyv. KauecTBeHHbIE peakiii Ha HOHBL. [[OHATHE O THAPOIU3E CONEH.

Xumuueckuii ykcnepumenm:

O3HAKOMJIEHME C MOJENAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CIOKHBIX BEIICCTB
(XJ0puaa HATpusl), UCCIICTOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHWYECKOW PEaKIUU
OT BO3ACHCTBHs pPA3IMUHBIX (PAKTOPOB, HKCCICAOBAHUE BJIEKTPONPOBOAHOCTH
pacTBOPOB BEILECTB, IMpOLECCa AMCCOLMALMMA KHUCJIOT, WICNOYEH u  comnei
(BO3MOYKHO  HCIIOJIb30BAHME  BHUJACO  MATEPUATOB), TNPOBEIACHHE  OMNBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKkUMid  MOHHOro  OOMEHa
(oOpa3oBaHME Ocaaka, BBIICICHHE Ta3a, OOpa30BAaHWUE BOJBI), OMNBITOB,
WUTFOCTPUPYIOIUX —~ TPUMEPBI  OKUCIIATEIBHO-BOCCTAHOBUTEIIBHBIX — PEaKUUid
(rOopeHue, peakuuu Pa3JIoKeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TMOMOLIBKD  KAYECTBEHHBIX PEAKUM HA HOHBI, PEIUCHUE
3KCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranibl 1 MX COeIMHEHUSA

OOmias xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOeHHE M (PU3MYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUUYECKHE CBOWMCTBA HA OpUMEpPEe  XJjopa
(B3aMMOJICHCTBUE C METAIJIAMHU, HEMETAJIaMH, WIeJI0YaMu). XJIOPOBOJOPOI.
ConsgHast KACIOTA, XMMUYECKUE CBOMCTBA, NOJYYCHHME, NMPUMEHEHUE. JleicTBUE
XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YEJIOBEKA. BaKHEHIIME XJIOpUIbl U KX
HAXOXKJACHUE B IPUPOJE.

OOwmast xapakrepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEMEHU OKUCIAEHUS. CTPOeHUE M (PU3NUYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPbI. AJIJIOTPOINHbBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepoBOAOPO, CTPOEHHUE, (PU3NUYECKUE U
XUMHUYECKME CBOMCTBA. OKCHIBI CEPBI KaK NMPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas  KuCIIOTa, (PU3MYECKHME M XUMUYECKHE CBOMcTBa (00IIME  Kak
OPEICTAaBUTENSL KJlacca KHCIOT M crneuuduueckue). XUMUUECKHE PEaKIvy,
JeKalmue B OCHOBE MPOMBINUIEHHOTO Cnoco0a TMOJYYEHHUS CEPHOM KHCIIOTHI
[TpumeHeHne cepHOit KUCIOTEL. COJIM CEPHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMS HA



cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCIUHEHUN B MpHUpoje. XUMHUECKOE
3arps3HEHUE OKPY KAIOILIEH Cpeabl COCAMHEHUSMHM CEphbl (KUCIOTHBIC JOKIH,
3arpsi3HEHUE BO3AyXa U BOJAOEMOB), COCOOBI €r0 MPEAOTBPALLCHHUS.

OOwast xapakrepucTuka >1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCCHMs. A30T, paClpOCTPAHEHUE B MPUPOJE,
duznUecKkue U XuMrueckue cBoicTBa. KpyropopoT a3ora B npupojae. AMMHAK, €ro
du3nUecKue U XMMUYECKUE CBOMCTBRA, MOJTyYeHUE U puMeHeHue. Cojiu aMMOHMUS,
uX (pU3MUECKUE U XUMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MOJy4YeHue, (PU3MyUecKre M XUMUYECCKHUE
cBOiicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEE aMMOHHUST B KAQueCTBE MMHEPATIBLHBIX
ynoOpeHnii. XMMUYECKOE 3arps3HEHUE OKPYKAKOLICH Cpebl COEAMHEHUSMM a30Ta
(KUCJIOTHBIE JOXKIM, 3arpsA3HCHHE BO3Ayxa, IMOYBBI W BOAOEMOB). Docdop,
ajmotpornHbie Moaupukanmu docdopa, PU3NUECKUE W XUMUUYECKUE CBOKMCTBA.
Oxcun pocdopa (V) u dpochopHas kuciora, GU3NIECKUE U XUMHUUYECCKUE CBOMCTBA,
nonyuenue. Mcnons3oBanue GpochaTtoB B KAUECTBE MUHEPATbHBIX Y I0OPEHHIA.

OOwast xapakrepucThka 3eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWSA.  YIJIEPOA,  AJUIOTPOIIHBIE
MoIu(UKAIIMKM, PACMPOCTPAHEHUE B TpUpoAe, (U3MUECKUE U XUMHUYECKUE
cBoiictBa. Ancopoums. KpyroBopor yriepoaa B npuponae. OKCuabl yraepoaa, ux
¢u3nueckue M XUMHUYECKUE CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE M MPUMEHEHUE. DKOJIOTMUECKUE TMPOOJIEMBI, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza mioOanbHOrO TMOTEMJIEHUS KJIMMara, MapHUKOBBINA
3 dexT. YronbHas KUCIIOTa U €€ COU, UX (PU3NYECKHE U XUMUUYECKUE CBOMCTRA,
nojay4yeHue W npuMeHeHue. KauecTBeHHass peakiMs Ha KapOOHAT-HMOHHI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEITBLCKOM
XO3SHCTBE.

[lepBoHavabHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUIX
yraepoaa (METaH, 3TaH, 3TUJICH, al€TUIICH, 3TAHOJ, TJIMLIEPHH, YKCYCHAsI KUCIIOTA).
[IpupoAHbIE HMCTOYHHMKHM YIJIEBOAOPOJAOB (Yrojib, MNPUPOIHBIA Tra3, HEQPTh),
OPOAYKTHl WX mnepepaboTku (OEH3WH), UX PoJib B OBITY W MPOMBILIJIEHHOCTH.
[ToHsTue 0 OMOSOTUUECKH BAKHBIX BEIICCTBAX: JKUpaxX, OeNKax, yriaeBoaax — U Ux
poJii B OKM3HM 4YENIOBEKA. MarepuanibHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usznueckue W XUMUYECKHE CBOWCTBA, MOJYYEHUE U
npuMeHeHue. CoeaMHEHHMS KpeMHHUsT B mpupoje. OOmme mnpeAacTaBiacHUs 00
okcuae kpemuus (IV) u kpemuueBo#t kuciaore. CUIMKAThI, UX KCIOJIb30BAHUE B
ObITY, B MPOMBIIIJICHHOCTUH. BakHeHIIMe CTPOUTENbHBIE MAaTEPUANIbl; KEPAMUKA,



CTEKJIO, LIEMEHT, OCTOH, keyne300eToH. [IpobnemMbl 0€30MacHOr0 MCMOIb30BAHUS
CTPOUTENBHBIX MATEPUAIOB B MOBCEIHEBHOM YKU3HH.

Xumuueckuil Jkcnepumenm:

U3y4YeHUE 00pA3I0B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISHOW KUCJIOTHI,
NPOBEJACHUE KAUECTBEHHBIX PEAKIMIA HA XJIOPUI-UOHBI U HAOMOEHUE MPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTpaXaroUMe (PU3NYECKHME M XUMHUYECKHE CBOWCTBA
TATOTCHOB M WX COEAMHCHWH (BO3MOKHO HCIHOJB30BAHUE BUIAEOMATEPHAIIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TalOr€HUJOB), O3HAKOMJICHHE C
oOpazuamMu  ceppl M €€  COCOMHEHUSIMM  (BO3MOXKHO  MCIOJIB30BAHUE
BUJICOMATEPUAIIOB), HAOJIFOJCHUE Tpolecca OOYIMBaHUs caxapa MoJj JACHCTBUEM
KOHLUECHTPUPOBAHHONW CEPHOW  KHUCIOTBHI, W3YYECHHE XUMHYECKAX CBOWCTB
Pa30aBIICHHOM CEPHOI KUCIIOTHI, TPOBEACHUE KAYECTBEHHOM PEaKMK Ha CyJibdar-
WOH W HaAOMOJAEHUE MPU3HAKA €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MYECKUMU
cBoiicTBaMH a3oTa, (ochopa W WX COCIAMHEHUH (BO3MOKHO MCHOIB30BAHUE
BUJICOMATEPHAIIOB), o0pa3iamMu a30THBIX U (POCPOPHBIX yAOOPEHUi, MOTyUYCHHUE,
coOMpaHue, PACIO3HABAHUE W HW3YYCHHE CBOWCTB aMMHUAaKa, [MPOBEICHUE
KAQUECTBEHHBIX PEaKIMid HA MOH aMMOHMS M (oc(aT-uOH U U3YUCHHUE MPU3HAKOB
WX MIPOTEKAHU, B3aNMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ MEJIBIO
(BOBMOYKHO  HKCIOJIb30BAHME  BHJCOMATEPHANIOB),  M3YYEHHE  MOAENEH
KPUCTAUTMYECKUX PEIIETOK anmasa, rpadura, QyiiepeHa, O3HAKOMIICHHE C
OPOLECCOM  aACOPOLUMU PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHE, COOMPAHUE, PACIO3HABAHUE U U3YUYCHHE
CBOMCTB YIJIEKMCIIOrO rasza, NPOBEACHUE KAYECTBEHHBIX PEAKIMi HA KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX TMPOTCKAHHS, O3HAKOMIICHHUE C
OPOAYKIMEH CHJIMKATHOH HPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BaxkHelme HeMeTalIbl U X COCMHEHMSY.

MeTtayuibl M HX COeTHHEHUSA

OO0wast XapakTePUCTUKA XUMUUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TIOJNIOKeHUs B llepuoavyeckoil cucTeMe XUMHYEeCKUX dnemeHtos I WM.
MenpeneeBa u cTpocHHs aTOMOB. CTpOCHHE META/UIOB. MeTajinyeckasi CBsi3b U
METAJIMYECKass  KpPUCTAUIMYECKass  PEIETKA.  DJCKTPOXMMHUYECKUMH  Psil
HANPsHKEHUN MeTa/uioB. DGU3MYECKUE U XUMUYECKHAE CBOMCTBA MeTauioB. O0mue
CrocoObl MOJIyYeHUsT METAUIOB. [IOHSATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
cnocoObl 3auMThl WX OT KOppo3uu. CruiaBel (CTallb, YYTYH, AHOPATIOMUHUM,
OpOH3a) U UX TPUMEHEHUE B OBITY U TPOMBIIIICHHOCTH.

[Ilenounble METAIBL. MOJOKEHUE B [IEPHOAMUECKON CHCTEME XMMUYECKUX
anemeHtoB /1. M. Menaeneesa, CTpOCHUE MX aTOMOB, HAXOXKICHUE B IPUPOJE.
Ou3nvecKre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus M Kanus). OKCHIbL U



TMAPOKCUIBI HATPUS W  Kanus. [IpUMEHEHME IIENOYHBIX METAUIOB M HX
COCIMHECHUM.

[IlenoyHO3EMENIBHBIE METAJUIBI MarHMid W KaJIbLMHA. IIOJIOKCHUE B
Ileproanyeckoil cucreMe XuMHYecKkux dieMeHToB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXOXKACHUE B pupoac. U3nUeCKne 1 XUMUYECKUE CBOMCTBA MAarHus
W KanblMsl. BaxHedmue coequHEHUs KaiblMs (OKCUA, THIPOKCHI, COJIM).
KécTkocTh BOIBI M CIOCOOBI €€ YCTPAHEHUSI.

AOMHHMIA: TIOJIO>KEHUE B [IeprOaMYECKOil CUCTEME XUMUYECKUX 3JIEMEHTOB
JI. . Menaeneesa, CTpOCHUE aTroma, HaXOXKIEeHHE B mpupoae. Ousndeckue u
XUMHYECKHAE CBOMCTBA altOMUHUA. AMPOTEPHBIC CBOMCTBA OKCUIA W THMAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUUECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMa, HaxOKAeHWe B mpupone. Puzndeckue u
XUMUYECKUE CBOMCTBA kKeme3a. OKCHIbI, TMIAPOKCHAbI M comu skene3a (11) u skenesa
(III), mx coctas, CBOMCTBA U MOy YCHHE.

Xumuueckuii ykcnepumenm:

O3HAKOMJICHME C 00pa3llaMi METAUIOB M CIJIABOB, HMX (PU3HUYECKUMU
CBOWMCTBAMM, H3YYECHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAHUE BHJICOMATEPUAIIOB), OCOOECHHOCTEH B3aMMOJCHCTBHS OKCHJIA
KaJbUUsi M HATpUs C BOJOH (BO3MOKHO MCHOJIb30BAHWE BHUACOMATEPUATIOB),
WCCIEN0BAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKENE3a B KUCIOPOIE
(BOBMOYKHO  MCHOJIb30BAHUE  BHUJECOMATEPHATIOB), MPHU3HAKOB  MPOTCKAHMS
KAQUECTBEHHBIX PEAKIMIA HA WOHBI. MArHMs, KAJIbLMS, ATIOMUAHMS, LAHKA, JKEIE3a
(II) m xene3a (III), menm (II), HabmroaEHWE M OMUCAHUE MPOLIECCOB OKPAIMBAHMS
IUIAMCHA WOHAMM HATpHsl, Kausd W KaiblMs (BO3MOXHO MCHOJB30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB FMAPOKCUAA ATFOMUHUS
Y TUAPOKCH/IA LIMHKA, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe « BakHeHmme
METAIIBI U UX COCAMHEHUS.

XHMHA ¥ OKPYIKaIoLIas cpeaa

Bemecrtsa u marepuansl B IOBCEAHEBHOW JKHU3HM uenoBeKa. besomacHoe
MCIOJb30BAHUE BEIIECTB M XUMHUYECKHAX peakuuil B ObiTy. llepBas momoines npu
XUMHUYECKUX 0KOTaX U OTPABICHUSX.

XUMUYECKOE 3arps3HEHUE OKPYKAKIWIEH cpeapl (MpeaeiibHas AO0MyCTAMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Posib XMMHuK B PEIIEHUN SKOTOTMYECKUX
npooIieM.

Xumuueckuii Ikcnepumenm:

U3y4eHue 00paslloB MaTepuajioB (CTEKJIO, CIJIABBI METAJIOB, MOJIMMEPHBIC
MaTEPUAIIBI).

Mesxcnpeomemnuwie céasu



Peanuzanus MeXIpeIMETHBIX CBs3el MpH M3YYCHWM XMMHHA B 9 Kiacce
OCYILIECTBIISICTCS 4Yepe3 HCMOJIb30BAHME KAaK OONIMX E€CTECTBEHHO-HAYUYHBIX
MOHATUMN, TaK ¥ TIOHATHUHN, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTJACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO1me ecTeCTBEHHO-HAYUHBbIC TIOHATHS: HAy4HBIN (PaKkT, TUIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHHTE3, KiaccupuKaius, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, HW3MEPEHHE, MOJACTb, SBJICHHWE, TMapHUKOBBIN
(P PeKT, TEXHONOTUS, MaTEPUAITBI.

duzuka: Marepus, aroM, D3JCKTPOH, TNPOTOH, HEHTPOH, WOH, HYKIHI,
W30TOMbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUUYCCKUI 3apsija, MPOBOTHUKH,
NOJYMPOBOHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEILIECTBA, a3, paCTBOP, PACTBOPUMOCTD, KpUCTAITHYECKast
pemETKa, CIIaBbl, (PU3NUECKUE BEIWYMHBI, CIAUHHUIBI M3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3 161, COJHIIE.

buonorus: QorocunTe3, apixaHue, Ouocdepa, dKOCHCTEMa, MUHEPATbHBIC
yn0OpeHus, MUKPOAJIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIBHBIE BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEPANIBI, TOPHBIE MOPOIBL,
MOJIE3HBIE UCKOTMIAEMBbIE, TOTIJTUBO, BOAHBIE PECYPCHI.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMDBLI 110
XNUMHNHU HA YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHMSI MPOrPaMMbI  OCHOBHOIO OOWIEro
0o0pa3oBaHMsl AOCTUTAKOTCS B XOAC OOYYEHUsST XUMUU B CAUHCTBE Y4E€OHOW U
BOCIIMTATENIBHON NEATENIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIBTYPHBIMU W JAYXOBHO-HPABCTBEHHBIMUA LIEHHOCTSAMU, IPUHATBIMH B
oOlIecTBE MpaBWIaMM M HOPMAMM TOBEACHUS M CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHMS, CAMOPA3BUTHS M COLIMAIIM3ALMAN 00YYarOIIUXCS.

JIMYHOCTHBIE ~ pPE3yJNbTAThl  OTPAKAKT  TOTOBHOCTHh  OOYYaKOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTUMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
PacCIIAPEHUE ONBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUSA:

LIECHHOCTHOI'0 OTHOIIECHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAyYHOMY HACIEOUI0, MOHUMAHHS 3HAYEHUS XUMHUYECKONM HAyKW B JKU3HU
COBPEMEHHOIO OOWIIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHOM WH(poOpManuei o
MEPEAOBBIX JOCTHIKEHHUSIX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUPa M OOIIECTBA;

2) rpakIaHCKOro BOCIMTAHUSI:

MPEICTABIICHAST O COLMAJIBHBIX HOpPMax M MpPaBAJIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIICCTBEHHO
NOJIE3HOH,  y4eOHO-MCCIEAOBATENbCKOM, TBOPUECKOH MW APYrux  BUAAX
JESATEILHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM MEATENBHOCTH MPHU
BBITIOJTHEHMHA YYE€OHBIX, TO3HABATEIBHBIX 3a7a4, BBINOJHCHHA XUMHYECKHX
AKCIEPUMEHTOB, CO3AAHUN YUEOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMONOHUMAHHUIO
W B3aUMOIIOMOIIM B TPOLECCEe HTOM ydeOHOM JEATETbHOCTH, TOTOBHOCTH
OLICHABATh CBOE TIOBEACHUE W IMIOCTYIKH CBOMX TOBApHUINEW C TO3ULMHU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCJIEACTBUI ITOCTYIIKOB,

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE TIPEICTABICHNUS O BEIIESCTBE M XUMHUYECKOW PEaKINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKA W COCTaBIIAFOIINE
OCHOBY i1 TOHMMAHWs CYINHOCTA HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IIPUPOABI, B3aHUMOCBA3AX YEJIOBEKA C
MPAPOIHOM CPENO, O POJIM XUMHUU B ITO3HAHUM dTUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOMUMBbIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHHIA,
NO3HABATENIbHOM, MHPOPMANMOHHON W YMTATEIbCKOM KYyJBTYphl, B TOM YHCIIE
HABBIKOB CaAMOCTOSTENIBHONH pabOThl € y4E€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATypOl, JOCTYMHBIMA TEXHHUYECKAMH CPEACTBAMH  HMHQPOPMAIIMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W TMO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTh K camMO0Opa30BaHWIO, MPOEKTHOM W HMCCIEI0BATEIIbCKON
JESATEILHOCTHA, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH W YPOBHSI OOy4YEHUS B
JIAbHEHIIIEM

4) popmMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HW, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 310pPOBBIA 00pa3 >KW3HW, OCO3HAHWUE MOCIECACTBUIA U
HEMPUATHE BPEAHBIX TPUBBIYCK (YIOTPEOICHUS aJTKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOMIOICHUST MpaBwil  OE30MACHOCTH TNpU  OOpallEeHUH €
XUMUYECKAMH BEIIECTBAMU B OBITY U pPEalbHOMN KU3HU;

S) Tpy1oBOro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Mpodeccrii u Tpya pa3auvHoro poja,
YBOKCHHE K TPYNy M pe3yJibTaraMm TPYAOBOH ACATECIBHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHMS] MPEAMETHBIX 3HAHWI 1O XWUMHUM, OCO3HAHHBIA BBIOOP
WHAMBUAYAIbHON TPACKTOPUU MPOJODKEHHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIOCOOHOCTH K XMMHHU, OOUICCTBEHHBIX MHTEPECOB U OTPEOHOCTEH,
yCIEMHOM TPO(ECCUOHATIBHON ACATEIBHOCTH U PA3BUTHS HEOOXOAMMBIX YMECHHUA,
TOTOBHOCTb aJalTUPOBATHCA B MPO(PECCHOHATIBHOM cpeng;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LEJIECO00PA3HOEC OTHOUICHHE K NPHUPOJAE KAaK HMCTOYHUKY
JKU3HU Ha 3€MJIe, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE IEHHOCTH 30POBOTO U
Oe3omacHOro o00paza KW3HW, OTBETCTBEHHOE OTHOWICHUE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 30POBBIO, OCO3HAHHME ILICHHOCTH COOIHOACHHS
npaBJT O€30MACHOTO MOBEACHUS MPU PadOTE € BEUIECTBAMM, & TAKXKE B CUTYaLUsIX,
YIPOKAKOIIMX 3I0POBBIO W KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHMS, MOJIyYACMbIE MPU MU3YUYECHUU XUMUM, IS
PELICHNS 3a/1a4, CBA3aHHBIX ¢ OKPY KAIOIIEH IPUPOIHON CPENO, I MOBBIMICHUS
YPOBHSL  SKOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHWs IIOOAJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEH MX PEUICHHWS MOCPEACTBOM METOJAOB XHMHH,
AKOJIOTHYECKOTO MBILIICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHAKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanpeAMETHBIX PE3YJbTATOB BBIACISIOT 3HAYMMBIC IS
(hOpMHUpPOBaHUST MHPOBO33PECHUSI OOIICHAYYHBIE TOHITHS (3aKOH, TEOPHs,
OPUHLAI, TAMOTE3a, PaKT, CHCTEMA, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPHIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEAMETAX W MO3BOJIAIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O LIETOCTHOM



HAYYHOH KapTHMHE MUpPA, U YHUBEPCATIbHBIC YUEOHBIE NEHCTBUS (MIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIEUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY IJIAHUPOBAHWUIO W OCYLICCTBIICHUIO Y4E€OHOM
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIC YUeOHbIE JeiiCTBUS

ba3oBble JJoru4eckue aeiicTeus:

YMEHHSI MCMOJIb30BaTh MPHUEMBI JIOTHUYECKOTO MBILIICHUS TMPU OCBOCHHUHU
3HAHWA: PACKPBIBATh CMBICT XUMWYECCKUX MOHATHH (BBLACIATH MX XapAKTCPHBIC
NPU3HAKW, YCTAHABIIMBATH B3aUMOCBSI3b C JPYTMMH MOHSATUSMH), UCIOJIb30BaTh
NOHATUS A/l OOBSICHEHUS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOUPATh OCHOBAHUS U
KPUTEPUU ISl KJIACCU(PMKAUMKA XUMUYECKMX BELICCTB M XMMHUYECKHX PEaKLUH,
YCTAHABJIMBATH MPUYMHHO-CIEACTBCHHBIE CBSI3HM MEXAY OOBEKTAMH H3YUYEHUS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JCTYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUECHUS,

YMECHHE TPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (IMPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIOIB3YEMBIE B XUMUH,
npeoOpa3OBbIBAThH MIMPOKO MPUMEHSIEMbIE B XUMUN MOJACIBHBIC MPEACTABICHUS —
XUMUYECKUIA 3HAK (CUMBOJI 3JIEMEHTA), XMMHUYECKas (opMysia U YPaBHEHUE
XUMHYECKOH PEaKIMK — MPHA PEICHUU YUeOHO-MO3HABATENBHBIX 33a4, ¢ YUYETOM
ATUX MOJEJIbHBIX MPEACTABIICHUI BBISBIATH U XapaKTEPU30BaTh CYLIECTBECHHBIC
NPU3HAKK M3YYaEMBbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUUYECCKUX PEaKIUN,
BBISIBJIATH  OOHIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIE CBSI3M W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SBJICHUSX.

ba3oBbie ucciaenoBarebckue aelicTBUS:

YMEHHE HCIOJIB30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA
NO3HAHMS, a TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI 10
MPOBEPKE MPABIIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpPUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUYCHUYECKUX OSKCIEPUMEHTOB, YMEHME HAOMIOAATh 3a XOJOM MPOLECCa,
CaMOCTOSITENTLHO TIPOTHO3MPOBATh €r0 Pe3ybTar, GOpMyIupoBaTh 000OLICHHAS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, UCCIICIOBAHMS, COCTABISATh OTUYET
0 MPOJEIIAHHOM padoTe.

Pabora ¢ nnopmanmueii:

YMECHHE BbIOWpaTh, AHAIM3MPOBATH W WHTEPHPETHPOBATh WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHMS, MOJYyYaEMYI0 U3 PA3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs  JIUTEpaTrypa XWUMHUYECKOTO COJACP)KAHUS, CIPABOYHBIE
nocobust, pecypcbl VHTEpHETAa), KPUTHYECKHM OLEHUBATh MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYHO MH(POpMAIHIO;



YMECHHE MPUMEHATh PA3IMYHBIE METOJBI W 3aMPOCHl MPU MOHUCKE U OTOOPE
uH(pOPMAlM! W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX Ui BBITOJIHCHUS
y4€OHBIX U TIO3HABATENBHBIX 33/1a4 OMPEACIEHHOIO THITA, MPUOOPETEHHE OMbITA B
o0nacTM  MCMOJB30BAHUS HMH(POPMALIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTHBHOTO MCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMATIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAX U
WUTIOCTPUPOBATh PEIIAEMBIE 3a/la4ll  HECJIOXKHBIMM CXEMaMH, JUarpaMMamu,
apyrumu (popMaMu rpadukn U uX KOMOMHALMSIMH,

YMEHHE WCIOJb30BaTh W AHAJIM3MPOBaTH B IMpouecce Y4YeOHOH W
UCCJICIOBATENBCKON NEATEIBPHOCTH MH(POPMALIMIO O BIMSHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA M TPAHCIIOPTA HA COCTOSIHWE OKPY’KAIOLICH ITPAPOIHOMN
Cpeabl.

KomMmyHuKkaTuBHbBIC YHHBEPCATIbHbIE Y4eOHbIE 1eiiCTBHUS:

YMEHHUS 3a/aBaTh BOMPOCH (B XOJ€ Jauajgora W (WJIM) JUCKYCCHH) IO
CyHIECTBY  OOCy)KmaemMoii  Tembl, (OPMYIUPOBATH  CBOM  NPEIJIONKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEIIOKEHHOM 3a1a4;

YMEHHSI  TPEIACTABIIATH  MOJIYYEHHBIE  PE3YJAbTaThl  [MO3HABATEIBHOM
JESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax, JeJlaTh MPE3CHTALNIO
PE3YJABTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JTaOOPATOPHOrO OIBITA,
nabopaTopHOil paboTHI O UCCIENOBAHUIO CBOMCTB BELIECTB, Y4EOHOTO TPOEKTA),

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM M MCCIICAOBATENbCKOM  IEATEIBHOCTH  MPU  PELICHUHA
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuyéTa OOLIMX WMHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPIAWHALMS
COBMECTHBIX [JCUCTBHM, OIPEACICHAE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOThl U IPYTHE).

PeryasiTuBHbIC YHHBEpPCAJbHbIC Y4eOHbIE AelicTBUS:

YMEHHE CaMOCTOSITEIBHO ONPEACTATh LEIH JEATEIIbHOCTH, TUIAHWPOBATh,
OCYIIECTBIATh, KOHTPOJIMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESTENLHOCTD, BEIOMpaTh Hanbomee 3PPEKTUBHBIE COCOOBI PEIIEHUS YUYEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSATEIIBHO COCTaBATh WM  KOPPEKTUPOBATH
MPEUTOKEHHBIA  QJITOPUTM  AEHCTBUA MPU  BBIMIOJHEHUM 3aJaHUl €  YYETOM
NOJTyUYEHUsI HOBBIX 3HAHWMH 00 M3y4daeMbIX OOBEKTaX — BEIICCTBAX M PEAKLMSX,
OLICHUBATh COOTBETCTBUE IMOJIYYECHHOTO PE3yJbTara 3asiBJICHHON LEMH, YMEHHUE
MCIOJIb30BaTh U AHAJM3UPOBATH KOHTEKCTHI, TPEATaracMble B YCIIOBUAW 33 JaHHIA.

HPEJMETHBIE PE3YJBbBTATHBI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOEHUI 00sA3aTEIbHOrO
COJICP’KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIJICTISIFOT. OCBOCHHBIE OOYYAlOMIMMMCS HAYYHBIE 3HAHWS, YMEHUS W CIOCOOBI



NEUCTBUM, crenupuueckue Juisi TPEAMETHOH 00JacTh  «XUMHUS», BB
JNEATENBHOCTA O  IOJIYYEHUKO HOBOTO  3HAHWSA, €r0  HMHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUYEOHBIX U HOBBIX CHTYalHX.

K koniy oOyueHus B 8 ki1acce npeIMETHBIC PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHMIA:

e PACKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKUX TOHSATHHA: aTOM, MOJIEKYJA,
XUMUYECKUIA DIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAS M HEOJTHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJICKYJIIPHAsE MaccCa, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs MAacca,
MaccoBast A0JIsl XUMHAYECKOTO DJIEMEHTA B COEAMHECHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHHWE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHB
OKHCIICHUSI, XMUMUYECKasi peakims, KiIacCU(UKaUus PEaKLUii: peakuuu
COCIIMHEHHUs, PEAKUMU PAa3JIOKEHUs, PEAKUMU 3aMEIICHUS, PEaKUun
00MEHA, K30~ M SHAOTEPMUYECKUE PEAKLIAN, TEIIOBOH 3PPEKT peakimu,
PO aToMa, JJICKTPOHHBIM CJ0M aroma, aToMHas OpOWTallb, PaanuycC
aToMa, XMMUYECKasl CBSA3b, MOJISPHAS W HEMOJSAPHAS KOBAJECHTHAS CBS3b,
WOHHAs CBs3b, MOH, KAaTUOH, aHWOH, PACTBOP, MAcCOBas J0JIs BEIIECTBA
(MpOLEHTHAsE KOHLICHTPAIKsi) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHMYECKHX TOHIATHA U
MPUMEHSATH 3TH MOHSTHS NIPUA ONMMCAHUM BELIECTB U UX MPEBPALLICHUIA;

e HCHOJB30BATh XUMHYECKYIO CHUMBOJIMKY JJIsl COCTaBJICHUS (popmyn
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATHh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb  OKUCJIEHHsS  JJIEMEHTOB B OMHAPHBIX  COCIMHEHUSX,
MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COCOUHEHWH TI0
dopMynaMm, BHJI XUMHUYECKOM CBsI3M (KOBAJIECHTHAss W HMOHHAas) B
HEOPraHUYECKUX COCTUHEHUSX,

e packpeiBaTh cMbich llepuommueckoro 3akonHa J[. M. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUs B lIeproauyeckoil cucreme,
3aKOHOB COXPAHEHWs MAaCChl BELIECTB, MOCTOSHCTBA COCTABA, ATOMHO--
MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOraapo;

e ONWCHIBATH M XapakTepu3oBarTh TabmMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBI XMMHUYECKHX OJJIEMEHTOB. pa3JIAyarb IMOHATUS «TJIaBHAS
noarpynna (A-rpynna)» u «modounas noarpynmna (b-rpynna)», Maneie u
OONbIIME TEPUOABI, COOTHOCUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepuonmueckas cucrtema XuMmMU4Yeckux saemeHtoB I H.
MeHnpeneeBay € UYMCIOBBIMH  XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTAaB M 3apsj aapa, 00Iee YUCIO ICKTPOHOB
U PACMIPEACIICHUE UX IO HJIEKTPOHHBIM CJIOSIM ),

KJTaCCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECCTRA,
XUMUYECKUE peakiuuu (M0 YMCAY M COCTaBY YYacCTBYHOLIUMX B PEAKIUU
BEUIECTB, MO TEIJIOBOMY 3D PeKTy);

XapaKTEPU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
VPaBHEHUN COOTBETCTBYIOIMNX XUMUYECKAX PEAKIINN;

MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPEBPALCHUNA B
Pa3INYHbIX YCIOBUSX;

BBIYMCIIATH OTHOCHTEJIBHYIO MOJICKYJIIPDHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) JIOJIKO XHUMHYECKOrO0 JJieMEeHTa 1o (opmysie
COCIMHEHMSI, MACCOBYO JIOJIKO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSATHh OCHOBHBIC OTNEPALMU MBICIUTEIBHOU NESITEIbBHOCTH — aHAIN3
U CHHTE3, CpaBHEHHUE, 0OOOIICHHE, CUCTEMATHU3AIMIO, KJIACCU(PHUKALUIO,
BBISIBJICHUE MPUYUHHO--CJIEJICTBEHHBIX CBS3E€H — Il M3YUYEHUS CBOMCTB
BCIIECTB M XWMMYECKMX PEaKIMi, €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAOJIOACHUE, W3MEPECHUE, MOJEIUPOBAHUE, DKCIECPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIEIOBaTh  TIPAaBAJIAM  TIOJB30BAHUS ~ XAMHUYECKOW  IMMOCYAON W
7a00paTOpHBIM  O0OPYJIOBAHUEM, a TaKXKE TMpaBuUjiaM OOpallleHUs C
BCIIECTBAMH B COOTBETCTBUM € WHCTPYKIMSMU IO BBIMOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OMNBITOB MO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HbIX BEIICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C OMPENEIIEHHON MAaCCOBOMl JIOJEW paCTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBAaTh M MPOBOAMTH  XUMMYECKHE  DKCICPUMEHTHI  TIO
PACIIO3HABAHUIO PACTBOPOB LIEIOUYEN W KUCIOT C MOMOLIBI0 HHINKATOPOB
(;makmyc, peHoadTaneny, METUIIOPAHK U JIPYTHE).

K xoHiy oOyueHus B 9 ki1acce NpeIMETHBIC PE3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

PACKPBIBATh CMBICI OCHOBHBIX XWMWYECKMX TOHITHA: XUMHYECKHAN
DJIEMEHT, aTOM, MOJIEKYJla, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIILHOCTD, CTEHEHb
OKHCJICHUS, XMMUYECKAs PEAKIIMsI, XUMUYECKasi CBs3b, TEIUIOBOM 3P PeKT
pEaKUMH, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHL,
HERJICKTPOJIUTHI, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKLIUH HOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOE€ PaBHOBECHME, OOpatuMmbie U



HEOOpaTUMBIE PEAKIUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIH,
OKHMCIIUTENIb,  BOCCTAHOBHUTENb,  OKWUCICHHME M BOCCTAHOBJICHHE,
aJIoTponus, aM(pOTEPHOCTh, XMMHUYECKAsl CBS3b (KOBAJICHTHAs, MOHHAS,
METAJIJINYECKast), KPUCTAIUIMYECKAasl peEIIETKa, KOPPO3Us METAIIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOH PEAKIUM, NTPEACIbHO JOMyCTUMAst
koHueHTpauus [ 11K Bemecrsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHITHA W
NPUMEHSATH 3T MOHATHS TIPY ONMMCAHWY BELICCTB U UX MPEBPALLEHUIA;
UCMOJb30BaTh XMUMHMYECKYI0 CUMBOJIMKY JUISL COCTaBiaeHHUs (HOpMYyIl
BEIIECTB U YPABHEHUIN XUMUUYECKUX PEAKLINIA,

OMPEACTIATH BAJICHTHOCTh M CTENEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B
COCOMHEHMIX Pa3MYHOTO COCTABA, MPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KJIACCy COCAUMHEHMI TO (opMmyaam, B XUMUYECKON
CBA3M (KOB&ICHTHAS, WOHHAs, METAJUIMYECKAsA) B HEOPraHMYECKHX
COCIMHEHMSX, 3aps]l UOHA MO0 XMMHYECKOH (popmylie, XapakTep cpeasl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCIAWHEHUWH, THI KPUCTALTUYCCKON
PpEeIIETKH KOHKPETHOTO BEIICCTBA,

packpeiBate cMmbica [lepuoamueckoro 3akona J[. WM. MeHnneneesa u
JEMOHCTPAPOBATh €ro MOHMMAHWE. OMNKMCHIBATh M  XapaKTEPHU30BATh
Tabmmunyro popmy Ilepnoanueckoil CUCTEMBI XUMHYECKUX SJIEMEHTOB:
pa3nAuaTh TMOHATHS «rJaBHas moArpynna (A-rpynmna)» W «moOovHas
noarpynna (b-rpynma)», majibie W OOJbIIME TMEPUOJBI, COOTHOCUTH
00O3HAYCHUsI, KOTOPBIE HMEKOTCS B TNEPUOAMYECKOM Tabmuue, ¢
YUCJIOBBIMA ~ XAPAKTEPUCTUKAMH  CTPOCHHMS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsj  sAapa, OOIIee YUCI0 DJIEKTPOHOB U
pacnpeneeHue WX MO JJEKTPOHHBIM  CJI0SIM), OOBACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MEHCHHH CBOMCTB BJIEMEHTOB M MX COCAMHCHHIA B
npeenax MajiblX NEPUOAOB W TTIABHBIX MOATPYIIT C YYETOM CTPOEHUS MX
aTOMOB,

KJIAaCCU(PUIMPOBATh XUMHYECKHAE BJIEMEHTBI, HEOPraHUYECKUE BEIICCTBA,
XUMHYECKHAE PEaKUK (IO YUCIIy M COCTABY YYACTBYIOLIMX B PEaKIAU
BELIECTB, MO TEMIOBOMY 3P (DEKTY, MO0 U3MEHEHUIO CTENEHEH OKUCICHHS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUYCCKUE XHUMUYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPXAAS OMHCAHUE
OpUMEpaMU MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYHOIIMX
XAMUYECKUX PEAKLINIA,

COCTaBJISITh YPABHECHHS DJICKTPOJIMTUYECKOM  AMCCOLMALIMM  KHCTIOT,
IIEJI0YEHN U COJIEH, MOJHBIE M COKPAIEHHBIE YPABHEHUS PEAKIIUA HOHHOIO



OoOMEHa, ypaBHEHUS peakiyii, MOATBEPKIAIONIMX CYIIECTBOBAHUE
TCHETUYECKOM CBSA3M MEXK]Y BEIICCTBAMH PA3IMUHBIX KJIACCOB;
PacKpbIBaTh  CYIIHOCTb OKHUCIUTEIBHO-BOCCTAHOBUTENILHBIX — PEAKIIMA
NOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIINA;
MPOTHO3MPOBATh CBOWCTBA BELIECCTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHWS XMMUUYECKMX MPEBpAlICHUl B Pa3IMUYHbIX
YCJOBHUSIX;

BBIUUCIIATE OTHOCUTEIBHYIO MOJIGKYJISPHYIO M MOJISPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJIEeMEHTa 1o (opmylie
COEIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XMMUUYECKOW PEaKIIny;

coONroAaTh  MpaBWJia  MOJIB30BAHMS ~ XUMUYECKOW  MOCYIOH W
Ja00paTOpHBIM  O0OPYAOBAHMEM, a TAaKXE TMpaBWjia OOpalleHUus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH TIO  BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OTBITOB TO TOJYYECHUIO W COOMPAHUIO
razo00pa3HbIX BEIIECTB (AMMHAKA M YIIIEKUCIIOTO ra3a);

OpPOBOJUTH  PEAKIMU, TOATBEPXKIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3IMYHBIX BEUIECTB. PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOonar-, Qocdar-, cunukar-, cyibdar-, THIAPOKCHI-HUOHBI,
KaTHOHbI aMMOHMSI M MOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOLIME B
BOJIHBIX PACTBOPAax HEOPraHMUYECKUX BEIICCTB,;

OPUMEHSTH OCHOBHBIC OTIEPAIIMM MBICIIUTENILHON NESTETLHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHWE, CUCTEMATU3ALMIO, BBISIBJICHUE
OPUYMHHO-CJICICTBEHHBIX CBA3CH — JUIsl M3YYEHUS CBONCTB BEIIECTB U
XUMHUYECKMX PEaKIMH, €CTECTBEHHO-HAyUYHbIE METOJbl TO3HAHUS —
HAOJIIOICHUE, M3MEPEHHUE, MOJECIMPOBAHUE, SKCICPUMEHT (pEabHbI U
MBICJICHHBIH ).



TEMATUYECKOE NMNJI1AHNPOBAHWE

8 KJ/TIACC
Konnyectso yacos
Ne HanmeHoBaHWe pa3fesnos u DNEeKTPOHHbIe (LndpoBbIe)
n/n Tem nporpammsbl Bcero KOHTpONbHBIE MpakTudeckue obpasoBaTe/ibHble pecypchbl
paboTbl paboThbl
Pasgen 1. NepBoHaydasibHble XUMWUYECKMe NOHATUSA
Xnmua — BaxkHasA 0651acTb
11 eCcTeCcTBO3HaHUA U 5 9 Bubnnoteka LIOK
NPaKTUYEeCKON AesiTeNIbHOCTYU https://rn.edsoo.ru/7f41837c
YesioBeKa
19 BelecTsa 1 xummn4yeckume 15 1 Bubnunoteka LLOK
peakuunn https://rn.edsoo.ru/7f41837c
WToro no pasgeny 20
Pasgen 2. BaxkHeillwine npeactaBUTe/ I HEOPraHNYeCKMX BELLLECTB
21 Bo3gyx. Kucnopog. MoHaTue 6 Brubnuoteka LOK
06 okcmpgax https://rn.edsoo.ru/7f41837c
29 Bogopoa.loHAaTne o KMcnorTax g 1 Bubnunoteka LLOK
N consx https://rn.edsoo.ru/7f41837c
23 Bopa. PactBopbl. NoHATME 06 5 1 1 Bubnunoteka LLOK
OCHOBaHUSAX https://rn.edsoo.ru/7f41837c
24 OCHOBHbIe KJacchbl 1 1 1 Bubnunoteka LLOK
HeopraHM4ecKnUx coeguHeHN’ https://rn.edsoo.ru/7f41837c
MToro no pasgeny 30

Paspgen 3. Mepunoanyecknii 3aKoH 1 MNMepuogmyeckas cucteMa XMMmnyeckmnx anemeHToB . . MeHgeneesa. CTpoeHMe aTOMOB.
Xnmmnyeckasa cesasb. OKUCINTENBHO-BOCCTAHOBUTE/IbHbIE peaKLumn



Mepnognyeckmnii 3aKoH u
Mepuognyeckasn cuctema
XUMWYecknx anemeHtos . L.
MeHgeneesa. CTpoeHVe aToma

31

XMmnyeckKasl cBsi3b.
3.2 OKUCNNTENBHO-
BOCCTaHOBUTE/IbHbIE peakLun

WToro no pasgeny

Pe3epBHOE Bpems

OBLLEE KOJTMYECTBO YACOB 10
NMPOIrPAMME

15

68

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

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

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

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



9 KJTACC

Ne n/n

Pasgen 1.

11

12

13

HanmeHoBaHWe pa3fenoB 1 Tem
nporpaMmmsil

BellecTBO U XMMNYECKME peaKLnm
MoBTOpeHMe 1 yrny6neHne 3HaHW
OCHOBHbIX pa3fenoB Kypca 8 Knacca
OCHOBHbIle 3aKOHOMEPHOCTU XUMNYECKUX
peakumii

ANeKTpoONMTMYECKas auccoLmaLms.
XUMMYECKMe peakLMn B pacTBopax

WToro no pasgeny

Pasgen 2.

2.1

2.2

2.3

2.4

HemeTannbl u nX coeguHeHnA

O6Lan xapaKTepnucTnKa XMMNYecKmnx
anemeHTOoB VIIA-rpynnel. ["anoreHbl

O6Lan xapakTepnucTnKa XMMNYecKnx
anemeHToB VIA-rpynnbl. Cepa u eé
COeANHEHMSA

O6Las xapaKTepUCTMKA XUMUYECKMX
anemeHTOB VA-rpynnbl. A30T, ocdop n nx
CoefJHeHNS

O6Las xapaKTepUCTMKa XUMUYECKUX

anemeHToB IVA-rpynnbl. ¥Yrnepog v
KPEMHWUIA N UX COeANHEHNS

WToro no pasgeny

KonnyecTtBo yacoB

Bcero

17

25

KOHTpONbHbIE
paboTbl

MpaKTnyeckune
paboTbl

ONEeKTPOHHbIe

(unppoBble)
obpasoBaTesibHble

pecypcbl

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

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

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

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

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

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

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



Pasgen 3. MeTannbl N ux coegnHeHNA

3.1 O6Lue cBoCTBa METa//10B

3.2 BakHeliLne mMeTan/bl U UX COEANHEHNS

WToro no pasgeny

Pasgen 4. Xumuna n okpyxatowliasa cpeja

41 BelllecTBa 1 MaTepuasibl B XXM3HW YenoBeKa
WToro no pasgeny
Pe3epBHOe Bpems

OBLLEE KOJTMYECTBO YACOB I10 INMPOIrPAMME

16

20

68

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

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

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

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



NOYPOYHOE MNITAHNPOBAHNE
8 KJ/IACC

Tema ypoka

MpeameT XM, PoNb XUMUN B XXU3HU
yenoseka. Tena n BellecTea

lMoHATME 0 MeToAax Mo3HaHWs B
XUMUU

MpakTunyeckasa padota Ne 1 «[Mpasuna
paboTbl B labopartopumn 1 Npuémbl
obpalleHns ¢ nabopaTopHbIM
obopynoBaHem»

YUuncTble BewecTBa 1 cmecu. Criocobbl
pasgeneHnst cmecei

MpakTnyeckasn pabota Ne 2
«Pa3geneHune cmeceir (Ha npumepe
OYMCTKM NOBAPeHHON CO/n)»

ATOMbI 1 MOJIEKY/IbI

XVMWNYeCKNe 3/1eMeHTbI. 3HaKu
(CMMBOJIBI) XMMWNYECKNX 3/IEMEHTOB

MpoCTble U CNOXHbIE BeLecTBa

ATOMHO-MOJIEKY/IAPHOE YyYeHUe

Konunyectso YyacoB

Bcero

KOHTpO/bHbIE
paboThbl

MNpakTnyeckue
paboTbl

JaTta
n3yyeHus

04.09.2023

05.09.2023

11.09.2023

12.09.2023

18.09.2023

19.09.2023

25.09.2023

26.09.2023

02.10.2023

ONEeKTPOHHbIe

umMppoBble
obpasoBaTe/fibHble

pecypcbl

BubnnoTteka LLOK
https://m.edsoo.ru/ff0d210c

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

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d23dc

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

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d28c8

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d2a6c

BubnnoTteka LLOK
https://m.edsoo.ru/ff0d2be8

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d2a6c

BuébnnoTteka LLOK
https://m.edsoo.ru/ff0d2d50



10

1

12

13

14

15

16

17

18

19

20

21

3aKOH MoCTOSAHCTBA COCTaBa BELLECTB.
Xumundeckas gopmyna. BaneHTHOCTb
aTOMOB XUMMWUYECKNX 3/1IEMEHTOB

OTHOCHTENbHAA aToMHasa macca.
OTHocUTENBHAA MOJIEKYNAPHAA Macca

MaccoBas o119 XMMUYEeCcKoro
3/IEMEHTA B COEJIHEHUN

KonunyecTtBo BellecTBa. Mosb.
MonspHaa macca

DU3NYECKME U XUMUYECKUNE ABIEHNS.
XMunyeckas peakuus

Mpr3HaKn 1 ycoBUA NpoTeKaHus
XUMUYECKUX peaKLmii

3aKOH coXpaHeHUA Maccbl BELLECTB.
XNMNYecKne ypaBHeHUA

BbluncneHns KonmyecTsa, Macchbl
BeLLleCcTBa N0 YpaBHEHUSAM XMMUYECKMX
peakuuii

Knaccnmkaums XMMUYeCcKnX peaxkuui
(coenHeHNA, pas3noXKeHUs,
3amelLLieHns, obmeHa)

M. B. JTOMOHOCOB — Y4YéHblli-
3HuUmMkKnoneancT. O606LLEHNE 1
cucTemMaTm3aumnsa 3HaHWU

KoHTposnbHas paboTta Nel no Teme
«BelLecTBa N XMMNYECKUE peakLinn»

Bo3gyx — cmecb rasos. CoctaB
Bo3gyxa. Kucnopog — 3nemeHT 1

03.10.2023

09.10.2023

10.10.2023

16.10.2023

17.10.2023

23.10.2023

24.10.2023

07.11.2023

13.11.2023

14.11.2023

20.11.2023

21.11.2023

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

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

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d350c

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

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d37fa

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d3al6

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d3b88

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

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d3f34

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d40c4

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

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



22

23

24

25

26

27

28

29

30

31

npocToe BeLlecTBo. O30H

dusnyeckme n XMMNYecKre CBOMCTBA
Kuncnopoga (peakunmn oKuUCNeHNs,
ropeHue). NoHATME 06 oKcmaax

Cnocobbl MonyyeHna Kuciopoja B
nabopaTopuu 1 MPOMbILLIEHHOCTN.
NpumeHeHWe Kncnopoaa

TennoBon 3PHeKT XMMUYECKOWA
peakuun, NoOHATHE 0
TEPMOXMMUYECKOM YPaBHEHUN, 3K30- U
3HLOTEPMUYECKNX peakLmaX
Tonnmeo (HedTh, YroNb U MeTaH).
3arpsisHeHune BO3ayxa, cnocobbl ero
npeAoTBpaLLeHns

MpakTnyeckasa pabota Ne 3 rno Teme
«lMony4veHne n cobmpaHmne KUCIopoaa,
N3y4veHne ero CBOMCTB»

Bofopon — 3nemMeHT M MpocToe
BeLLecTBO. HaxoxaeHune B npupogse
dusnyeckme N XMMNYecKre CBOMCTBA
Bofopoja. MNMpumeHeHWe Bogoposa

IMoHATME 0 K1CAoTax MU conax

Cnocobbl nosyyeHns Bofoposa B
naboparopum

MpakTunyeckasa pabota Ne 4 no Teme
«[MonyyeHve n cobnpaHve BOAOPOAA,
N3y4veHne ero CBOMCTB»

27.11.2023

28.11.2023

04.12.2023

05.12.2023

11.12.2023

12.12.2023

18.12.2023

19.12.2023

25.12.2023

26.12.2023

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d4614

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

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d4790

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d4c4a

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

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d4ddo

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d4ddo

Bubnuoteka LIOK
https://m.edsoo.ru/ffod50d2

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d4ddo

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d4f42



32

33

34

35

36

37

38

39

40

41

42

MonsipHbIn 06bEM ras3oB. 3aKOH
ABoragpo

BbluncneHnsa o6bEma, KonmyecTsa
BeLLleCTBa rasa rno ero U3BecTHOMY
KO/INYeCTBY BeLLECTBA UM 00BEMY
BbluncneHns 06bEMOB ra3oB Mo

YPaBHEHMIO peakL N Ha OCHOBE 3aKOHa
00bEMHbIX OTHOLLEHWI ra30B

dur3nYecKme N XMMNYeCKNe CBOMCTBA
BOAbI

CocTaB ocHoBaHWiA. [MoHATHNe 06
NMHAMKaTopax

Boga kak pactBopuTesib. HacblLeHHbIe
N HeHacbILWeHHble pacTBOpbl.
MaccoBas [0/19 BeLlecTBa B pacTBope
MpakTunyeckasa pabota Ne 5 no Teme
«lMpuroToBneHne pacTBOPOB C
onpeaenéHHoM MaccoBon fonei
pacTBOPEHHOrO BeLLlecTBa»
KoHTponbHas pabota Ne2 no teme
«Kuncnopog. Bogopog. Boga»
OkKeufpl: cocTaB, Kaccuukaums,
HOMeHK/aTypa

Mony4yeHre N XMMUYecKne CBoCTBa
KMCNOTHBbIX, OCHOBHbIX 1 aM(OTePHbIX
OKCWNZ0B

OcHoBaHuWs: cocTaB, Kiaccugpmkauus,
HOMeHKNaTypa

15.01.2024

16.01.2024

22.01.2024

23.01.2024

29.01.2024

30.01.2024

05.02.2024

06.02.2024

12.02.2024

13.02.2024

19.02.2024

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d542e

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

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d5708

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d587a

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

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

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

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

Bbubnuoteka LIOK
https://m.edsoo.ru/ff0d664e

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

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



43

44

45

46

47

48

49

50

51

52

53

MonyyeHne N XMMNYECKNe CBOMCTBA
OCHOBaHMWU

KncnoTbl: cocTas, KnaccudmKaums,
HOMeHKNaTypa

MonyyeHne N XMMUYECKME CBOCTBA
KucnoT

Conun (cpefHure): HOMeHKNATypa,
Cnocobbl MoyYeHUs, XMMUYeCcKne
CBOICTBa

MNpakTnyeckan pabota Ne 6. PewueHune
3KCMepuMeHTasIbHbIX 3a4a4 Nno Teme
«OCHOBHbIEe K/1aCCbl HEOPraHUYeCcKMX
COeANHEHN»

MeHeTUYeCKas CBA3b MEXAY Kaccamu
HeopraHM4ecKnX CoefuHEHUIA

O606LLeHMe 1 cucTemaTusayms
3HaHW

KoHTposnbHas paboTta Ne3 no Teme
""OCHOBHbIe Knaccbl HeopraHM4ecKnx
coevHeHNIA""

MepBble MNOMbITKM KnaccupuKalmm
XUMUYECKNX 3N1EMEHTOB. MoHATKE O
rpynnax CXo4HbIX 3/IEMEHTOB
MeprofnYecKunii 3aKoH 1
Meproanyeckasa cucteMa XMMUYECKNX
anemeHToB 4. . MeHgeneesa

Mepuogbl, rpynnbl, NOArpPYyNMbl

20.02.2024

26.02.2024

27.02.2024

04.03.2024

05.03.2024

11.03.2024

12.03.2024

18.03.2024

19.03.2024

01.04.2024

02.04.2024

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d67ca

Bubnuoteka LJOK
https://m.edsoo.ru/ffOdfee2

Bubnuoteka LIOK
https://m.edsoo.ru/ffOdfee2

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

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

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

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

Bubnuoteka LIOK
https://m.edsoo.ru/00ad%1a

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

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

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



54

55

56

57

58

59

60

61

62

63

64

65

CtpoeHve atomoB. CocTaB aTOMHbIX
Aanep. Msotonbl

CTpoeHe 3NeKTPOHHBbIX 060/104EK
aToOMOB 3/1eMeHTOB MeprnoanyecKomn
cuctemnbl . . MeHpeneesa

XapaKTepucTtuka XMMNYeckoro
3/1IEMEeHTa M0 ero rMosiIoKeHU0 B
Mepuogunyeckoi cucteme 4. W
MeHgeneesa

3HayeHue NepnogmMyecKoro sakoHa
NS pasBUTUA HayKN U NpakTukn. [. W.
MeHpeneeB — yu4éHbliA, negaror u
rpaxnaHuH

SNeKTpooTPULATENLHOCTL aTOMOB
XUMUYECKUNX 3/IEMEHTOB

MoHHasa xummnyeckas cBssb

KoBaneHTHaa nonsgpHas xmMmuyeckas
CBA3b

KoBasieHTHas HEMOJIAPHaA XMMmnyecKas
CBA3b

CTeneHb OKUCNEHUS

OKUCINTENIbHO-BOCCTAHOBUTE/IbHbIE
peakumm

OKucnnTenn n BoCcCTaHOBUTENU

KoHTponbHas pabota Ne4 no teme

08.04.2024

09.04.2024

15.04.2024

16.04.2024

22.04.2024

23.04.2024

29.04.2024

30.04.2024

06.05.2024

07.05.2024

13.05.2024

Bubnuoteka LIOK
https://rn.edsoo.ru/00ada342

Bubnnoteka LLOK
https://rn.edsoo.ru/00ada6bc

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

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

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

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

Bubnuoteka LIOK
https://rn.edsoo.ru/00adaab8

Bubnnoteka LLOK
https://rn.edsoo.ru/00adaab9

Bubnuoteka LIOK
https://rn.edsoo.ru/00adae28

Bubnuoteka LIOK
https://rn.edsoo.ru/00adb076

Bubnuoteka LIOK
https://rn.edsoo.ru/00adb076

Bubnnoteka LLOK



«CTpoeHune atoMa. XMMnyeckas

CBSI3b»

66 Pe3epBHbIli YPOK. O6o6|U.u,eH|/|e 7
cucTeMaTm3aums 3HaHW

&7 Pe3epBHbIli YPOK. OGO6EL|,€HVI€ n
cucTeMaTm3aums 3HaHW

68 Pe3epBHbIli ypok. O606LLeHME 1

cucTemMaTm3aumsa 3HaHWi

OBLLEE KOJIMYECTBO YACOB 10
NMPOIrPAMME

68

14.05.2024

20.05.2024

21.05.2024

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

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

Bubnuoteka LIOK
https://m.edsoo.ru/00ad9cb?2

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



9 KJTACC

Tema ypoka

MeproanyecKnii 3aKoH.
lNepuognyeckas cuctema
XUMmnyeckunx anemeHtos 4. L.
MeHgeneesa

3aKOHOMEPHOCTU B U3MEHEHUN
CBOWCTB XMMWYECKNX 3/1IEMEHTOB
nepBbIX TPEX NEPUOLOB
Knaccuukauma n HomeHKNaTypa
HeopraHM4YyecKnx BeLLEeCTB

Buabl XMMUYECKON CBS3U N TUMbI
KPUCTI/INYECKUX PeLLéToK

KoHTponbHas pabota Nel no teme
«lMoBTOpeHne 1 yrnybneHne 3HaHWM
OCHOBHbIX pa3fgenoB Kypca 8 knacca»

Knaccnumkaums XuMu4ecKmnx
peaKkuuii Mo pasIMYHbIM NpPU3HaKam

MOHSITME O CKOPOCTU XMMUNYECKOIA
peakumn. MoHATNE O FOMOreHHbIX U
reTeporeHHbIX peakumax

MoHATHE 0 XMMNYECKOM
paBHOBecUN. DaKTOpbI, BAUAKOLLNE
Ha CKOPOCTb XMMWUYECKOWN peakLummn u

KonnyecTBO 4YacoB

Bcero

KOHTpONbHbIE
paboThbl

MpaKTnyeckmne
paboTbl

JaTta
n3yyeHus

04.09.2023

05.09.2023

11.09.2023

12.09.2023

18.09.2023

19.09.2023

25.09.2023

26.09.2023

ONEKTPOHHbIE

umppoBble
obpasoBaTesibHble

pecypcbl

BubnnoTteka LLOK
https://m.edsoo.ru/00adb59

Bubnuoteka LIOK
https://m.edsoo.ru/00adb6b6

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

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

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

Bubnuoteka LIOK
https://m.edsoo.ru/00adbe9a

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



10

1

12

13

14

15

16

17

18

MOMI0XKEHNE XMMNYECKOT0
paBHOBECUS

OKMCNTENbHO-BOCCTAHOBUTE/TbHbIE
peakuumn

Teopusi aNeKTPONNUTUYHECKON
anccoumaumm. CunbHble U cnabble
3NEKTPONNUTDI

VIoHHbIe ypaBHEHUSA peaKLuii

XUMnYecKne CBOMCTBA KMUCMOT U
OCHOBaHWI B CBETe NpefCcTaB/IeHW
06 31eKTPONUTUYHECKON
anccoumanmmn

XNMUNYECKNe CBOKCTBA CO/MEeN B
CBeTe npeacTaBrieHni 06
3M1EKTPONINTUYECKON guccoumaumnm

MoHATYE 0 TMAPONIN3E COMel

O606LLeHMe n cucTemaTusayms
3HaHW

MpakTnyeckan padora Ne 1
«PeLleHne IKCnepuMeHTaIbHbIX
3afay»

KoHTponbHas pabota Ne2 no teme
«3INeKTPoNNTMNHECKad auccoumaums.
XUMnYecKne peakunmn B pacTeopax»

O6LLas XxapaKTepucTUKa rasoreHoB.
XVMMYecKue cBOICTBA Ha NpumMepe

02.10.2023

03.10.2023

09.10.2023

10.10.2023

16.10.2023

17.10.2023

23.10.2023

24.10.2023

13.11.2023

14.11.2023

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

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

Bubnnoteka LLOK
https://rn.edsoo.ru/00add448

BuennoTteka LLOK
https://rn.edsoo.ru/00add5d8

Bubnuoteka LIOK
https://rn.edsoo.ru/00add8b2

Bubnnoteka LLOK
https://rn.edsoo.ru/00add9d4

Bubnnoteka LJOK
https://rn.edsoo.ru/00addd12

Bubnnoteka LLOK
https://rn.edsoo.ru/00addbfa

Buennoteka LLOK
https://rn.edsoo.ru/00addecO

BubnnoTteka LLOK
https://rn.edsoo.ru/00addfe2



19

20

21

22

23

24

25

26

27

xnopa
Xnoposogopog. ConaHaa KMUCNoTa,
XUMWUYECKNE CBOWCTBA, MOJTyUYeHMe,
nprYMeHeHne

MNpakTnyeckasi paboTta Ne 2 no Teme
«lMonyyeHne CONSTHON KUCNOTBI,
n3y4veHvie eé CBOMNCTB»

BbluncneHnsa no ypaBHeHUSAM
XUMUYECKNX peaKLnii, ecnn OAnH 13
peareHTOB fiaH B 130bITKe

O6Lan xapaKTepucTnKa 3/1eMeHTOB
VIA-rpynnol

ANNOTPOrHbIE MOAUDUKaLUK Cepbl.
HaxoxxaeHune cepbl U eé coeiNHEHWI
B npupoge. XMMNYecKue cBoMcTBa
cepbl

CepoBogopos, CTPoeHwUe,
(hM3nYeCKne 1 XMMUYECKMe CBOMCTBA
Okcupbl cepbl. CepHaa KUCNoTa,
(hn3nYeCKne N XMMNYECKue
CBOICTBa, NPUMEHeHMe
XUMnYecKne peakumn, nexxkatime B
OCHOBE MPOMbILLIJIEHHOr0 criocoba
NoNyyYeHUss CEPHOM KUCNOTbI.
XNMNYECKOEe 3arpAsHeHmne
OKpY>KaroLLen cpefbl COeaUHEHNSAMMU
cepbl

BbluncieHe MaccoBoii 011 BbIXoaa

20.11.2023

21.11.2023

27.11.2023

28.11.2023

04.12.2023

05.12.2023

11.12.2023

12.12.2023

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

Bubnuoteka LIOK
https://rn.edsoo.ru/00ade348

Bubnuoteka LIOK
https://rn.edsoo.ru/00ade488

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

Bubnuoteka LIOK
https://rn.edsoo.ru/00ade64a

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

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

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

Bubnuoteka LIOK



28

29

30

31

32

33

34

35

npojyKTa peakuuu

O6LL@asn xapaKTepuCcTMKa 3/1EMEHTOB
VA-rpynnbl. A30T,
pacnpocTpaHeHWe B NpUpoje,
(hm3nYecKne 1 XMMNUYECKME CBOICTBA
AMMMaK, ero puranyveckue u
XUMUYECKMe CBOMCTBA, NOyYeHMe n
npuMeHeHne

MNpakTnyeckasi paboTta Ne 3 no Teme
«[lony4dyeHne ammMmaKka, N3yyeHue ero
CBOWCTB»

A30THas KuUCoTa, eé gpusnyeckme u
XMMUYeCcKne cBOMCTBA

Vicnonb3oBaHWe HUTPATOB W CONel
aMMOHMS B Ka4ecTBe MUHePasIbHbIX
yL00peHnii. XuMnyeckoe
3arpsisHeHne OKpyXKaroLLen cpeapl
CoefiJMHEHNSIMW a30Ta

docdop. Okeung pocopa (V) n
thochopHasa KucnoTa, PUnyeckme v
XMMUYECKMNE CBOICTBA, NOyYeHue

Vicnonb3oBaHue dochaToB B
KayecTBe MUHepasibHbIX YA06peHNA.
3arpsisHeHWe NpPUPOAHOI cpepl
thochaTamum

Yrnepog, pacnpocTtpaHeHue B
npupoge, MUsnyecKme N XMmMnyeckme
CBOWCTBa

18.12.2023

19.12.2023

25.12.2023

26.12.2023

15.01.2024

16.01.2024

22.01.2024

23.01.2024

29.01.2024

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

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

Bubnuoteka LIOK
https://m.edsoo.ru/00adf004

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

Bubnnoteka LLOK
https://m.edsoo.ru/00adf306

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

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

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

Bubnuoteka LIOK
https://m.edsoo.ru/00adfd9c



36

37

38

39

40

41

42

43

Okcugpl yrnepoga, Ux msnyeckme u
XUMUYeCKne CBOMCTBA.
3Konornyeckue npobnemsl,
cBA3aHHble ¢ okcmaom yriepoga (1V)

YronbHas KuUcioTa v eé conm

MpakTnyeckas paboTta Ne 4 no Teme
"MonyyeHne yrieKncnoro rasa.
KauecTBeHHasa peakuma Ha KapboHat-
VoH"

MepBOHaYasIbHble MOHATKS 06
OpraHMYecKMX BeLLeCTBaX Kak 0
COEAMHEHUSAX yrnepoaa

KpeMHui4 1 ero coegnHeHus

MpakTuyeckasn padota Ne 5.
PeLueHWe aKCnepMMeHTa/IbHbIX 3a4a4
no Teme «BaxHeliLLne HemeTan bl 1
NX COefUHEHNS»

KoHTponbHas pabota Ne3 no teme
«BadKHelLIne HeMeTas/bl U MX
COeANHEHNS»

O6Las xapakTepucTKa
XUMUNYECKNX 3/IEMEHTOB —
MeTas110B. MeTaiinyeckas CBsi3b U
MeTasI/IMyecKas Kpuctasiinyeckas
peléTka. Pusnyeckme CBoMCTBa
MeTasIn10B

30.01.2024

05.02.2024

06.02.2024

12.02.2024

13.02.2024

19.02.2024

20.02.2024

26.02.2024

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

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae006c

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

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

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

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae0bf2

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae0e18

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae103e



44

45

46

47

48

49

50

51

52

53

54

95

XMUMUYeCcKne cBoicTBa MeTa/1/10B.
DNeKTPOXUMUNYECKUIA psif
HanpsHKeHU MeTas110B8

O6wwue cnocobbl NOyYeHUs
MeTas1noB. Cnnasbl. BbluncneHus no
YPaBHEHUAM XUMUYECKUX peaKLni,
eCc/IN OJWMH U3 PeareHToB COAEePXNUT
nprMecy

IMoHATUE O KOPPO3UW META/I/IOB

LLlenoyHble MeTansbl

Okcngbl n rMApPoKCNAbl HATPUA N
Kauins

LLLenoyHo3eMe IbHbIE MeTa//bl -
Ka/lbLIIA N MarHui

BaxkHeliLune coeuHeHUs Ka/bLms

O606LeHme n cuctemaTusayms
3HaHW

>KECTKOCTb BOAbI U CNOCOObI eé
yCTpaHeHus

MpakTnyeckasn padota Ne 6 rno Teme
"' >KEcTKoCTb BOAbl N MeToAbl eé
ycTpaHeHnsa""

ANIOMUHWIA

AMDOTEPHbIe CBOCTBA OKCMAA U

27.02.2024

04.03.2024

05.03.2024

11.03.2024

12.03.2024

18.03.2024

19.03.2024

01.04.2024

02.04.2024

08.04.2024

09.04.2024



56

o7

58

59

60

61

62

63

64

65

rmapokcumaa
Xeneso

OKcunabl, rTMAPOKCUAbI U COMN XXenesa
(11) nxenesa (1)

O0606LLeHNe 1 cucTemaTu3aUms
3HaHW

MpakTnyeckasn padora Ne 7.
PellieHVe sKcnepMeHTabHbIX 3a4a4
no Teme «BaxkHeWLLne MeTa /bl U NX
COeANHEHUA»

BbluncneHns no ypaBHeHUsAM
XUMUYECKNX peakuuii, eCnv OauH 13
peareHTOB faH B U30bITKE NN
COAEPXUT NpUMecn. BbluncnieHuns
MacCcoBOW A0/ BbIXxofa NpogyKTa
peakumu

O0606LLeHNEe 1 cucTeMaTu3aUms
3HaHWi

KoHTponbHas pabota Ne4 no teme
«BadkHeWLLne MeTas/bl U UX
COeANHEHUSA»

BellecTBa 1 maTepuasibl B
NoBCeAHEBHOM XXM3HW YesloBeKa
XNMNYECKOE 3arpsAsHeHmne
OKpY>KaroLen cpefbl

Posib xnMmumn B peLleHnmn
3KOJIOrMYecKnx npobsem

15.04.2024

16.04.2024

22.04.2024

23.04.2024

29.04.2024

30.04.2024

06.05.2024

07.05.2024

13.05.2024

14.05.2024

20.05.2024

https://rn.edsoo.ru/00aelc64

BubnnoTteka LLOK
https://rn.edsoo.ru/00ae1d86

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae35e6

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae3de8

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae1750

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

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

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



Pe3epBHbIii ypoK. O6006LLeHNE 1

06 cucTeMaTm3aums 3HaHui

67 Pe3epBHbIli YPOK. 0606E4eH|/|e n
cucTeMaTm3auns 3HaHUi

68 PesepBHbIli ypok. O606LLeHME 1

cucTeMaTm3aums 3HaHui

OBLLEE KOJTMYECTBO HACOB 10
NMPOIrPAMME

68

21.05.2024

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae0d0a

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

Bubnuoteka LIOK
https://rn.edsoo.ru/00ad9ch2



YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB U.I"., Cnaakos C.A.,
AxknmoHepHoe o0mectBo «M3narensctBo «IIpocBenicHue»
» Xumus, 9 knace/ I'abpuensa O.C., Octpoymon W.T"., Cnaakos C.A.,

AxknmonepHoe obmectBo «M3narensctBo «IIpocBenicHue»

METOJNYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

https://edsoo.ru/Predmet Himiya.htm

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://resh.edu.ru/subject/29/

https://lib.myschool.edu.ru/market?filters=%22subjectlds%622%3 A%5B%2229
5%22%5D%2C%?22schoolClasslds%622%3 A%229%2
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