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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHUM Ha YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHus
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMA K pPe3yJbTaTaM OCBOEHUS OCHOBHOMA
00pa3oBaTeNpHOM MPOrpaMMbl OCHOBHOTO 00LIEr0 0OPa30BaHUs, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (penepabHOl paboueil mporpaMmsl
BOCIUTAHUS U C YYETOM KOHUENIMK MPEMOAABAHNAS YUYEOHOT0 mpeaMeTa « XUMHUSD
B 00pa3oBaTeibHbIX Opranu3anusx Poccuiickoii denepanum.

[Iporpamma Mo XWMHM AA€T OPEACTABICHUE O MENX, OOIICH CTpareruu
OoOy4YeHusl, BOCIHTAHUS W Pa3BUTHI OOYYAIOIIMXCS CPEACTBAMHM Y4YEOHOrO
OpeaIMeTa,  yCTAHABIMBACT  O0S3aTEBHOE  MPEAMETHOE  COACPKAHHE,
OPEyCMAaTPUBAET PACHPEACIICHUE €ro Mo KjaccaM W CTPYKTYPHUPOBAHUE IO
pazaenam M TeMaM MpPOrpamMMbl MO XWMUM, ONPEAENSICT KOJUYECTBCHHBIE W
KaYeCTBEHHBIE XapAKTEPUCTUKU COAEPKaHUs, PEKOMEH Ty EMYFO
NOCIEAOBATENBHOCTD M3YUYEHUS XUMHH C  YYETOM  MEXKNPEAMETHBIX U
BHYTPUOIPEAMETHBIX  CBA3€H, JIOTMKM y4eOHOTO  MOPOLECCA, BO3PACTHBIX
0COOEHHOCTEH  00ydYaromuxcsi, ONpeAeaseT BO3MOXHOCTH MpeAMeTa  JUls
peanuzanu TpeOOBaHWM K Pe3yJibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeibHOM
MPOrpaMMbl HaA YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs, a TaKKe TPeOOBAHUNA K
pe3yabTaTtaMm 00yYeHUs XUMUHM HA YPOBHE LIEJICH U3YUEHHs TPEAMETA U OCHOBHBIX
BUJIOB YUYEOHO-TIO3HABATENILHON ACITENPHOCTH OO0yYaromerocss Mo OCBOEHUIO
y4eOHOI0 COACPKaAHUSI.

3HaHWE XWMHH CIY>KAT OCHOBOM It (OPMUPOBAHWS MUPOBO33PCHUS
00y4aroIerocs, €ro MpeACTaBICHUI O MAaTEPUAIbHOM €IMHCTBE MHUPA, BAKHYIO
POk UrparoT (POpPMHUpPYEMBIE XMMHEH MPEACTABICHUS O B3aMMONPEBPALICHHSIX
SHEPruM W 00 HBOJIIOLMKA BEIIECTB B MPUPOAC, O MyTAX PEIICHUS MIOOATBHBIX
npo0JIeM YCTOMYMBOIO PA3BUTHSI YEIIOBEUECTBA — CHIPHEBOM, DSHEPreTHYECKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

H3yueHne XuMuu:

CHocOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJis  CAMOPAa3BUTHS U
(OpMHUPOBaHUS KYJITYPbI IMYHOCTH, €€ 001IeH U (PYHKIIMOHATLHON rpaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHPOBAHME MBILIICHHUS W TBOPYECKUX CIOCOOHOCTEH
00y4arolmxcs, HABBIKOB WX CAMOCTOSTENbHOM  y4eOHOH  AEATENBHOCTH,
SKCIECPUMEHTAJIBHBIX W MCCIEAOBATEIBCKAX YMEHMH, HEOOXOAMMBIX KaK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPO(ECCUOHATBHON ACITETBbHOCTH,

3HAKOMHUT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIAAbIBACT OCHOBBI
LEJIOCTHOTO B3IIsAAa HA €IMHCTBO MPUPOABI M YETOBEKA, SIBIISICTCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOW IPAMOTHOCTH O0YYarOLINXCS,



COCOOCTBYET (POPMUPOBAHUIO IHEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAY4YHBIM 3HAHUAM, K IPUPOAE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B HKOJIOTUYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHbIE HamMpaBicHHUS B OOYYEHUM XMMHUHU OOECHEUYMBAKOTCS CIECHA(PHUKON
COJNEP)KaHUSl  YU4eOHOro  MpeaMEeTa, KOTOPBIA  SBISETCS  MEAArOTMYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKHA XMMUM HA OMPEACTEHHOM dTane €&
Pa3BUTHSI.

Kypc xumumn Ha ypoBHE OCHOBHOIO 00IIero o0pa3oBaHUsi OPUEHTHPOBAH HA
OCBOEHME OOYYAIOIUMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUH XWUMHH, OCHOB
HEOPraHWYEeCKOH XWUMUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX TOHATHI
OPraHAYECKON XNUMUHU.

CTpykTypa coaepKaHHsl MPOTrPaMMBbl IO XUMHHM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAXO0AA K €€ M3yueHUr0. COAECPXKAHME CKIIABIBACTCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM JJIEMEHTE M BEILIECTBE U CUCTEMBI MOHATUI O XUMHAYECKOM
peakuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHW30BaHbl MO MPUHLIMITY
[TOCJIEAOBATEBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IMPEACTABICHUMN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIAPHOIO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— I lepuoamnueckoro 3akoHa /[. 1. Meneneesa kak OCHOBHOI'O 3aKOHA XUMUH,

— YUEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBA3H;

— MpeacraBieHWid 00 BIIEKTPOJUTHUYECKOH JNWUCCOLMALMW BEIIECTB B
pacTBopax.

TeopeTHYeCKre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIOUPHYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, PA3BUBAKOTCS MOCIEAOBATENIBHO OT OJHOTO
YPOBHS K JAPYTrOMYy, BBINOJHAS (YHKIMKM OOBSICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOJXKHOCTEH IMPAKTUYECKOIO NMPUMEHEHUSA W IOJYYECHHS
MU3Y4YaEMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIIECH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAY4YHOMY 3HAHUIO U
METOJAM TO3HAHUS B Hayke. M3ydeHuMe XUMUU TNPOUCXOAUT C MPUBICYCHUEM
3HAHWIA M3 paHee M3YUYCHHBIX YYEOHBIX MPeAMETOB. «OKpY>KAOIUNA MUPY,
«buonorus. 5-7 knacce» U «Duzuka. 7 Kiraccy.

[Ipy W3y4eHMH XUMUM MPOUCXOIUT (HOPMHUPOBAHHME 3HAHWI OCHOB
XUMHYECKOH HAyKH KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENIBHOCTA YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYDBIL.
3amaya y4yeOHOrO MpeaAMETa COCTOMT B (POPMUPOBAHWMU CUCTEMBI XUMHYECKHX
3HAHUH — BaXHEHIINX (PAKTOB, MOHSITHIA, 3aKOHOB U TEOPETUUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OOOOMIEHNI MWPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B



NPMOBWEHNN K Hay4YyHbIM MeToAamM MO3HAHMA MpU  WU3YyYeHUU BELLECTB MU
XUMUYECKUX peakumnii, B HOPMMPOBaHMUM N Pa3BUTUN NO3HaBATE/IbHbIX YMEHUIA 1
MX MPUMEHEHUM B Yy4ebHO-MO3HaBaTeNbHON W Y4yebGHO-UcCNenoBaTeIbCKON
AeATeNbHOCTN, OCBOEHMM npaBun 6e3onacHOro obpalleHus ¢ BellecTBamu B
MOBCEAHEBHOM XN3HMU.

Mpn N3yyeHUN XMMUWU Ha YPOBHE OCHOBHOIO 06LLero 06pa3oBaHMsa BaXHOe
3HauyeHMe Npuobpenn Takmne LEeImn, Kak:

- (hopmupoBaHMe WHTENNEKTya/lbHO pPa3BUTOM JIMYHOCTW, TOTOBOM K
caM0o06pa3oBaHNIO, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO pPeLleHWi,
CNOCOGHOWN afanTUPOBaTbCA K ObICTPO MEHAIOLMMCS YCNOBUAM XKUNU3HU;

- HanpaBNeHHOCTb 06y4yeHMSs Ha  cucTemaTM4yeckoe npuoblieHue
00yyvaloLmnXcs K CaMOCTOSATE/IbHOW MO3HaBaTe/IbHOW [AeATeNbHOCTU, Hay4HbIM
MeToAaM MO3HaHWUS, OPMUPYHOLLMM MOTUBALMIO U pa3BUTUE CMNOCOOHOCTEN K
XUMUK;

- obecneyeHune ycnoBuit, CNOCOOGCTBYIOLLMX NPUOBPETEHNIO 06YyYatoLLMMNCS
onblTa pa3HOOOpPa3HON AeATENIbHOCTU, MO3HAHWA M CamMOMO3HaHWUA, KIYeBbIX
HaBbIKOB (K/HOUYEBbIX KOMMETEHLNI), UMEKLWMNX YHUBepCcanbHOE 3HayeHue Ans
Pa3NNUHbIX BUAOB AEATENbHOCTMU;

- (hopmupoBaHue o06UWeNn (PYHKUMOHANbLHOW W eCTeCTBEHHO-Hay4HOM
rpaMoOTHOCTW, B TOM 4uC/le YMEHUA OOBACHATL U OUeHMBaTb SBMIEHUS
OKpY>XaloLWero mupa, UCMonAb3ys 3HaAHWS WU ONbIT, MOJIYYEHHbIE MNPU U3YYEHUM
XUMUW, MNPUMEHSATb WX MPU pelleHun npobnem B MOBCEAHEBHOW >KU3HU U
TPYAOBOWN AeATENbHOCTH;

- (bopmupoBaHMe 'y o0b6yyvalOLWMXCA TYMaHUCTUYECKUX  OTHOLLEHWA,
MOHUMAHUSA LEHHOCTU XMMWYECKUX 3HaHWA [ANnA BblpabOTKM 3KOMOTMYECKM
Llesiecoobpa3HOro noBefAeHUss B ObITy W TPYyAOBOW [AeATENbHOCTU B  LENax
COXpaHeHUs1 CBOEro 340P0BbSA N OKPYXKatoLLel NPUPOAHON cpefbl;

- pa3BuTMe MOTUBaAUMW K OOYYEHWUID, CNOCOBHOCTEM K CAaMOKOHTPONO U
CaMOBOCMUTAHUIO Ha OCHOBE YCBOEHUS  06LLeYeNIOBEYECKMX  LLEHHOCTEMN,
rOTOBHOCTW K OCO3HAaHHOMY BblGOpPY NPOguMAA M HanpaBlEHHOCTW AanbHEWNLLEro
00yYeHus.

OO6llee 4MCNO 4acoB, OTBEAEHHbIX [N W3YYEHUS XUMWUU Ha YPOBHE
OCHOBHOro0 06LLero o6pasoBaHusi, coctaBnset 136 yacos: B 8 knacce - 68 yacos (2
yaca B Heflento), B 9 Knacce - 68 yacoB (2 4yaca B Heaento).



COJAEPKAHUE OBYUYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Poib XUMUU B JKM3HU YETOBEKA. XUMHS B CUCTEME HAYK.
Tema w BemiecTBa. MOU3NYECKUE CBOWCTBA BEIIECTB. ArPEraTHOE COCTOSHUE
BenlecTB. [IoHsATHE O MeTOAaX MO3HAHHMS B XMMHUHU. UKMCThIE BEIIECTBA U CMECH.
CrocoObl pa3acicHUst CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMUYECKHE HJIEMEHThl. CHMBOIBI XUMWYECKUX
3eMeHTOB. [IpOCThIE U CHOKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Qopmysia. BaneHTHOCTP aTOMOB XWUMHYECKMX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BewlecTB. (OTHOCHTENbHAS AaTOMHAas —Macca.
OTHOcuTENBHAS MOJICKYJISIPHAs Macca. MaccoBas 107 XUMHUYECKOTO JIEMEHTA B
COCIMHECHHH.

KonnyectBo Beectsa. Moiib. MonsipHas macca. B3auMOCBsA3b KOJIMYECTBA,
MAacChl M 4YHMCJIa CTPYKTYPHBIX €IWHMI] BeIECTBA. Pacuérel mo ¢opmynam
XUMHYECKHAX COCAMHECHHNA.

OU3NYECKNE U XUMHUYECKUE SBICHHS. XUMUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPaHECHHs MACChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEILIEHUS, OOMEHA).

Xumuueckuii JKkcnepumenm:

3HAKOMCTBO C XMMHWYECKOH MOCY0M, MpaBuiaMu padoThl B 1a00PaToOpun U
npuéMaMu oOpanieHusl ¢ JJabOpaTOPHBIM O00OPYJOBAHUEM, U3YUYEHHE W OMUCAHUE
(U3nYECKUX CBOWCTB OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
(¢u3znuecknx (TUIaBJICHUE BOCKA, TasHUE Jibjla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE W KOHJCHCALUS BOJbI) U XUMHUYECKHAX (TOPEHUE CBEYH, MPOKATMBAHUE
MEHON MPOBOJIOKH, B3AMMOACHCTBAE MEJIAa C KMCIOTOM) SABNEHU, HAOMOaeHNE U
OMKCAHUE TPU3HAKOB MPOTEKAHUS XWMHUYECKUX peakumid (Pa3sIoKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsi, Pa3IOKEHUE TMAPOKCHIA
meam (11) mpu HarpeBanum, B3aMMOACHCTBIE Kkene3a ¢ pacTBopoM conm meau (1),
U3YYECHUE CNOCOOOB pAa3leiICHUs CMECEH: C MOMOIIBID MarHuTa, (PUIbTPOBAHUE,
BbIMIAPUBAHUE, NUCTUILISALMS, XpOoMaTorpadus, TPOBEACHHE OYUCTKH MMOBAPECHHOMN
CONMM, HAONIOACHWE W  ONKMCAHWE  PE3YJbTATOB  MPOBEACHUS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MAacChl, CO3JaHHME MOJCIEH MOJIEKYJI
(IIapOCTEP>KHEBBIX ).

Baxueiimime npeacraBuTe/ M HEOPraHNYECKUX BEIECTB

Bosnyx — cMech razoB. CocraB Bo3ayxa. KACIopom — 3IEMEHT U MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopoga B NPUPOAE, (PU3MUYECKME M XUMHYECKUE
cBoiicTBa (peakuum ropeHus). Oxcuabl. [Ipumenenue kucnopona. CrocoOsl



NOJyYEHUs KUCIOpoJa B JIabopaTopud M MPOMBINUIEHHOCTH. KpyroBopor
KHAC0poa B mpupojie. O30H — aJIOTPOIHAS MOAU(PUKALAS KUCITOPOAA.

TemnoBol >pPEeKT XUMHUUECKOW pEaKIUU, TEPMOXUMUYECKUE YPaBHEHUS,
3K30- M JSHAOTEPMUYECKHAE PEaKUMH. TOIUIMBO: YIrOjdb M METAH. 3arpsa3HEHUE
BO3/lyXa, YCUJICHHE MAPHUKOBOTO d(PpdeKTa, pa3pyuieHUe 030HOBOTO CJI0SI.

Bomopon — sneMeHT M mpocToe BElIeCTBO. HaxoxkaeHue Bomopona B
npupoae, (QU3NYECKUE KW XUMUYECKHUE CBOWMCTBA, MNPUMEHEHHUE, CIOCOOBI
rostyueHus. Kucmorel 1 comu.

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

dusnyeckue CBOMCTBA BOABL. Boaa Kak pacTBOpUTENb. PacTBOpHL
HachblleHHBIC W HEHACHIMICHHBIE PACTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJIE.
MaccoBast 10Jisl BEMIECTBA B PACTBOPE. XUMHUECKHAE CBOMCTBA BOJBI. OCHOBAHUS.
Posie pacTBOpOB B MPUPOJAE U B KM3HH YEJIOBEKA. KpyroBopoT BOABI B MIPUPOJIE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BO/I.

Knaccudukanus Heopranmdyeckux coeauHeHuid. Okcunbl. Knaccudukarms
OKCHJIOB.  cosicoOpasyrouiie  (OCHOBHBIE,  KHCJIOTHbIE, aM(OTEpHBIE) W
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Ou3nueckHe W XUMHYECKUE
cBOiCTBA OKCUIOB. [lonyueHne OKCUaI0B.

OcHoBannda. Knaccu(ukanuss OCHOBaHMIA: IMIENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa OCHOBaHUN. DU3UYECKUE U XUMHUYECKUE CBOWCTBA
OCHOBaHWi. [TonyueHne OCHOBAHMIA.

Kucnotel. Knaccupukaums kucnor. HoMeHkmatypa KucioT. OU3NYeCKue u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHocTm MetaoB H. H. bekerosa.
[Tonyyenue KUCIOT.

Conu. HomeHnkmnarypa coseil. GU3nUECKUEe U XUMUYECKUE CBOMCTBA COJEH.
ITony4deHnue coien.

['eHeTHYECKAs CBSI3b MEXKAY KJIACCAMU HEOPraHUYECKUX COCIMHEHUA.

Xumuueckuii yJKkcnepumenm:

KAUECTBEHHOE OINPEACIICHUE COACP)KAHUS KUCIIOPOJA B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHME W W3YUYCHHE CBOWCTB KHCIOpPOJAa, HAOIIOICHUE
B3aUMOJICHCTBUS BEUICCTB C KUCIOPOAOM W YCJIIOBHS BO3HMKHOBCHUS U
OpEeKpalicHusl TopeHust (MmoXkapa), O3HAKOMJICHHE C 00pa3sllaMH OKCHAOB |
OMKCAHUE HX CBOKMCTB, MOJYYCHHE, COOMPAHWE, PACMO3HABAHME W H3YUYECHHE
CBOMCTB BOJOpOAa (FOPEHME), B3aUMOJACHCTBUE BojgopoAa ¢ okcuaoMm meau (II)
(BO3MOXKHO WCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH PACTBOPEHMSI BEIIECTB C
Pa3NM4HON PACTBOPUMOCTBI), TPUTOTOBJICHUE PACTBOPOB C  ONPEACIIEHHON
MAacCOBO# J10JIEWl paCTBOPEHHOIO BEIIECTBA, B3aUMOAECUCTBHE BOJBI C METAJIAMU
(HaTpueM ©  KajbluueM) (BO3MOXKHO  HMCIHOJIb30BAHUE  BHJICOMATEPHUAIIOB),



UCCIICIOBAaHUE O00pa3slOB HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHST OKPACKW MHAMKATOPOB B PaCTBOPAxX KHUCIOT W LICTOYEH,
U3y4YeHUE B3auMojchcTBhs okcuaa meanm (1) ¢ pacTBOpOM CEpHOM KHWCIOTHI,
KHCIIOT C METAUIAMH, PEaKUMii HEUTpaM3alMu, MOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeETaula APYTMM M3 pacTBOpPA COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 334a4 M0 Teme «BaxkHehmme Kiaccel HEOPraHMYECKHUX
COCIMHECHUI).

Hepunoanyecknii 3akoH u llepuoamyeckast cucreMa XHMHYECKHX
aremenToB /I, W. Mengeneesa. CrpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHCITUTE/ILHO-BOCCTAHOBUTEIbHbBIC PEAKIIHT

[lepBbie MONBITKH KIACCH(PHUKALMM XUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IpyNmax CXOJHBIX 3JIEMEHTOB (LICJIIOYHBIE W IIEIOYHO3EMEIBHBIE METAUIBI,
TJTIONE€HbI, HHEPTHBIE Ta3bl). DJEMEHTHI, KOTOPBIE 00pa3yoT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

Ileproanyeckuii 3akoH. lleproanyeckas cucreMa XMMHUYECKUX 3IIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuoaHas W JJUHHONEPUOAHAS  (POPMBI
Ileproanyeckoil cucteMbl XUMUUYecKuX 3yieMeHToB 1. M. Menneneesa. [lepunonasl
u rpynnsl. DHU3NYECKUI CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA M
IPYIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M30Tonbl. DnekrpoHel. CTpoeHHE
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MEpBbIX 20 XUMUYECKHX  3JIEMEHTOB
Ilepunonmueckoin cucremsl [[. M. Menneneesa. XapakTepucTHKa XUMHYECKOIO
3JIEMEHTA IO €ro nonoxeHur B [lepuoanueckoii cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca arOMOB XWMMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO TPyNIaM U MEPUoIam.

3nauenue [lepuoanueckoro 3akoHa u [lepuoaAndecKoi CUCTEMBI XUMUYECKUX
DJIEMEHTOB MUl pa3BUTUs Hayku W npaktuku. [[. M. MenneneeB — y4€HBIA H
IPKIAHUH.

Xumuueckas CBsi3b. KoBajieHTHas (TOJissipHAss W HEMOJISIPHAs)  CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX HJIEMEHTOB. TOHHAs CBA3b.

Crenenp  OkucieHHus.  OKHCITATENBHO--BOCCTAHOBUTEIIBHBIE — PEAKLUU.
[Tpouecchl OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3y4YeHUE OOpa3lOB BEIIECTB METAUIOB W HEMETAJUIOB, B3aWMOJACHCTBUE
TMAPOKCUIA LMHKA C PACTBOPAMH KHCIOT M IWICJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX —~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(rOpeHue, peakunuy Pa3IoKEeHHS, COSTUHEHUS).

Mesxcnpeomemnoie céasu



Peanm3zanmss MEKNPEAMETHBIX CBSI3CH MPU WM3YYECHUM XMMHM B 8 KItacce
OCYUIECTBIISIETCS. 4E€pPE3 MCMOJb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBJISFOIIUXCS CUCTEMHBIMU JUISI OTCIBHBIX TPEAMETOB
€CTECTBEHHO--HAY YHOT'O LIAKJIA.

OO01Ke €CTECTBEHHO--HAYYHbIE TOHITHS: HAYYHbII (DaKT, TUIOTE3a, TEOPUS,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(pUKaLuUs, MEPUOJNYHOCTb, HAOIIOACHHE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUC.

®usnka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIW],
M30TOIBI, PAANOAKTUBHOCTh, MOJICKYJA, SJICKTPUUYCCKHUIA 3apsjl, BEIIECTBO, TEJNO,
00BEM, arperarHoe COCTOSHUE BEUIECTBA, ra3, (PU3UMYCCKUE BEIMYMHBI, €IUHUIIBI
WU3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3/bl, COMHIIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

I'eorpadumsa: armoctepa, ruapochepa, MHUHEpANb, TOPHBIE MOPOJBI,
MTOJIE3HBIE UCKOMAEMBIE, TOTLUIMBO, BOJIHBIC PECYPCHL

9 KUIIACC

BemecTBo 1 xXuMu4eckasi peakius

[Tepuoanyeckuii 3akoH. [lepruoanyeckas CUCTEMA XUMUYECKUAX SJIEMEHTOB /1.
H. Menpeneesa. CtpoeHuE aroMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB
XUMHAYECKUX OJJIEMEHTOB TIEPBBIX TPEX MNEPUOMAOB, Kamus, Kalblusd H WX
COCAVUHEHUIA B COOTBETCTBUM C TMOJOKCHUEM JJIEMEHTOB B Ilepmoanueckoit
CUCTEME W CTPOCHUEM UX aTOMOB,

CTpoeHuEe BEUIECTBA. BHJIBI XMUMHWYECKOW CBS3H. THIBI KPUCTATMYCCKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECCKON PEMIETKA U
BHUJA XUMHUUYCCKOM CBSI3M.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKHUE
CBOMCTBA BEMICCTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COCAMHEHWM, TEHETUYECKAS CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XuMHYECKUX PEAKIMA MO pa3TuYHbIM MPU3HAKaM (110 YUCITY
W COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEHICCTB, MO TEIIOBOMY 3(P(EKTy, MO
U3MECHEHUIO CTEMEHEH OKUCICHUS XMUMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHIO KaTajau3aropa). IK30- U SHAOTEPMUUYECCKUE PEAKIIUU, TEPMOXUMUUYECKUE
YPaBHCHHS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOH peakiuu. [loHsTie 00 0OpaTUMbIX W
HEOOpaTUMBIX XUMHUYECKUX peakiusiX. [IoHITHE 0 TOMOrE€HHBIX M TE€TEPOrE€HHBIX
peakuusx. [lonsatue o karamuse. [IOHITHE O XUMUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XHMHWYECKOW PEAKIMU W TMOJOKECHUE XHUMHUYECKOTO
PABHOBECHSL.

OKHCITUTENBHO-BOCCTAHOBUTEILHBIE  PEAKIIMKM,  AJICKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHOM peaKIuu. CocrapiicHHE  ypaBHECHMI



OKHCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMiA C  MCHOJIb30BAHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus dIEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOIUTHL U HEAJIEKTPOJIATHI.
Katnonsl, aHMOHBI. MeEXaHu3M JUCCOLMALIMM BELIECTB C PA3JIMYHBIMU BHJAMU
XUMHUYECKOH CBsi3H. CTeneHp aucconnanni. CUIbHBIE U CTA0BIE SNIEKTPOTIUTHI.

Peaknuun noHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIIUA HOHHOTO 0OMEHA,
MOJIHBIE M COKPaWIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHMI W CcoONEii B CBETE MPEACTABICHUH 00 3ICKTPOIMTAYECKOM
qucconmranyv. KauecTBeHHbIE peakiiii Ha HOHBL. [[OHATHE O THAPOIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJENSAMHM KPUCTALUIMYECKUX PEIETOK HEOPraHUYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CIOKHBIX BEIICCTB
(XJ0puaa HaTpusi), UCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOW PEaKIUH
OT BO3ACHCTBHS pPA3IMUHBIX (PAKTOPOB, HKCCICAOBAHUE BJIEKTPONPOBOAHOCTH
pacTBOPOB BEILECTB, IMpoLEcCa AUCCOLMALMMA KHUCIOT, WICNOYe U comnei
(BO3BMOKHO  HCIIOJIB30BAHME  BHUJACO  MATEPUAIOB), TNPOBEIACHHE  OMNBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKkuuMid  MOHHOro  OOMEHa
(oOpa3oBaHME Ocagka, BBIICICHHE Ta3a, OOpa30BaHUE BOJBI), OMNBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(ropeHue, peakuuu Pa3JIoKeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHWYECKUX
BEIIECTB C MOMOLIBKD  KAYECTBEHHBIX PEAKUM HA HOHBI, PEIICHUE
3KCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX COeIMHEHUSA

OOmass xapakTepucTuka rajoreHoB. OCOOCHHOCTHM CTPOCHMS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (DU3MYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUYECKHE CBOWCTBA HA OpUMEpPEe  XJjopa
(B3aMMOJICHCTBUE C METAINIAMH, HEMETAJIaMH, WIEJI0YaMu). XJIOPOBOJIOPOI.
ConsgHast KACIOTA, XUMUYECKUE CBOMCTBA, MOJNYUYCHHUE, NMPUMEHEHUE. JlelicTBUE
XJIOpa W XJOPOBOAOPOJA HA OPraHU3M 4YEJIOBEKA. BaKHEHIIME XJIOpUIbl U UX
HAXOXKACHUE B IPUPOJE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCIeHHs. CTpOeHUE W (PU3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA W CEPhI. AJUTOTPOITHBIE MOAM(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepoOBOAOPO, CTPOEHHUE, (PU3NUYECKUE U
XUMUYECKME CBOMCTBA. OKCHIBI CEPBI KaK NMPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHass KHCIIOTa, (PU3MYECKHME M XUMHUYECKHME CBOicTBa (0o0mue Kak
OPEICTAaBUTENSL KJlacca KHUCIOT W crneuuduueckue). XUMUUECKHE PEaKIny,
JeKalue B OCHOBE MPOMBILUIEHHOTO Cnoco0a MOJYYEHHUS CEPHOM KUCIIOTHI
[Tpumenenne cepHOi KUCIOTHL. COJIA CEPHOM KMCIIOTHL, KAYECTBEHHAS PEAKLMS HA



cynbdar-uoH. HaxoxxaeHue cepbl M €€ COEAMHEHUM B MpUpoe. XUMHUYECKOE
3arps3HEHUE OKPY KAIOILIEH Cpeabl COCAMHEHUSMH CEpbl (KUCIOTHBIC JOXK[IH,
3arps3HEHUE BO3AyXa U BOJAOEMOB), COCOOBI €TI0 MPEAOTBPALLCHHUS.

OOmas xapakrepucTuka >1eMEHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHUS. A30T, paclpoCTpPaHEHUE B MPHUPOJE,
du3nUecKue 1 XMMHYECKUE cBOMCTBA. KpyroBopoT a3ota B npupojae. AMMHUAK, €T0
du3nUecKrue U XMMUYIECKUE CBOMCTRA, MOTyUYeHUE U TpuMeHeHue. Cojiu aMMOHMUS,
uX (puzMUECKre U XMMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THas KHUCJIO0Ta, €€ TMOJy4YeHUE, (PU3MYECKHE M XUMUYECKUE
cBOiicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUST B KAUeCTBE MMHEPATbHBIX
yA00peHnii. XMMUYECKOE 3arps3HEHUE OKPYIKAOLIEH Cpebl COEAMHEHUSIMHA a30Ta
(KUCJIOTHBIE JOXKIM, 3arpsA3HCHME BO3Ayxa, MOYBBI M BOAOEMOB). Docdop,
anotpornHbie Moaupukanmu (docdopa, PU3NUECKUE W XUMHUYECKUE CBOKHCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUUYECKUE CBOMCTBRA,
nonyuenue. Mcnonbs3oBanue GpochaToB B KAUECTBE MUHEPATIBHBIX YAOOPECHHUM.

OOmast xapakrepucThka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWS.  YIJIEPOA,  AJUIOTPOIIHBIE
MoTu(pUKAIMKM, PACMPOCTPAHEHUE B TPpUpoAC, (PU3MUECKUE U XUMHUYECKUE
cBoiicTBa. Ancopoums. KpyroBopor yriepoaa B npupoae. OKCUAbl yriaepoaa, ux
¢u3nuecKue M XUMHUYECKUE CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBbI,
NOJYYEHUE U MPUMEHEHUE. DKOJIOTUUECKUE MPOOJIEMBI, CBS3AHHBIE C OKCHUIOM
yraepona (IV), rumoreza mnoOanbHOrO NOTEIJIEHUS KJIMMara, MapHUKOBBINA
3 dexT. YronbHas KUCIIOTa U €€ COJU, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HMOHHI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CETBCKOM
XO3SHCTBE.

[lepBoHaYaNbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, alETUIICH, 3TAHOJ, TJIMLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbIE HMCTOYHHMKHM YIJIEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, HEPTh),
OPOAYKTBEl WX TNepepaboTku (OEH3WH), UX POJib B OBITY W MPOMBILIIEHHOCTH.
[ToHsTue 0 OMOSOTUYECKH BaKHBIX BEIICCTBAX: JKUPAX, OCNKaX, yIAeBoJaX — U UX
poJii B OKM3HM 4YENOBEKa. MarepuanbHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue u XUMUYECKHE CBOWCTBA, MOJyuY€HUE U
npuMeHeHue. CoeMHECHHUS KpeMHHUsT B mpupoje. OOumme NpeAacTaBiacHUs 00
okcuae kpemuus (IV) u kpemuueBo#t kuciaore. CUAMKATHI, UX MCIOJIb30BAHUE B
ObITY, B MPOMBIIIJICHHOCTH. BakHeHIUE CTPOUTENbHBIE MATEPUANIbl, KEPAMUKA,



CTEKJIO, LIEMEHT, OETOH, keyne300eToH. [IpobnemMbl 0€30MacHOr0 MCMOIb30BAHMS
CTPOMUTENBHBIX MATEPUAIOB B MOBCEIHEBHOM JKA3HH.

Xumuueckuii Jkcnepumenn:

U3yUYEHUE 00PA3IOB HEOPraHUYECKUX BEUIECTB, CBOWCTB COJISHOW KHCJIOTHI,
NPOBEJACHUE KAUECTBEHHBIX PEAKIMIA HA XJTOPUI-UOHBI U HAOMOEHUE MPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTPAXKAKOUIME (PU3NYECKHME M XUMHUYECKHE CBOWCTBA
TATOTEHOB M WX COEJAMHCHWH (BO3MOYKHO MCIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TalOrE€HUJOB), O3HAKOMJICHHE C
oOpazamMu  ceppl M €€  COCOMHEHUSIMM  (BO3MOXKHO  MCIOJIB30BAHHUE
BUJICOMATEPUAIIOB), HAOJIFOICHUE TpoIecca OOYIMBaHUsS caxapa MoJj JACHCTBUEM
KOHLUECHTPUPOBAHHONW CEPHOW  KHUCIOTBHI, M3YYECHHE XUMHUYECKUX CBOMCTB
pa30aBIICHHOM CEPHOM KUCIIOTHI, TPOBEACHUE KAYECTBEHHOM PEaKIMK HA CyJbdar-
WOH W HaAOMIOJAEHUE MPHU3HAKA €€ MPOTEKaHWs, O3HAKOMIJICHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX COCAMHEHMH (BO3MOKHO MCHOIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3amMu a30THBIX U (POCPOPHBIX yAOOPEHUil, MOIyUYEHUE,
coOMpaHue, PACIO3HABAHUE W HW3YYCHHE CBOWCTB aMMHUAaKa, MPOBEICHUE
KAUECTBEHHBIX PEaKIMii HA MOH aMMOHMS U (ocaT-uOH U U3YUYECHHE MPU3HAKOB
WX MIPOTEKAHU, B3aUMOICCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI ¢ MEJIBIO
(BO3BMOYKHO  HKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  M3YYEHHE  MOAENEH
KPUCTAUIMYECKUX PEIIETOK anmasa, rpadura, QyiiepeHa, O3HAKOMIICHHUE C
OPOLECCOM  aACOPOLMM PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHE, COOMPAHUE, PACIO3HABAHUE W W3YYCHHUE
CBOMCTB YIJIEKMCIIOrO rasza, MpPOBEACHUE KAYECTBEHHBIX PEAKIMA HA KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX TMPOTCKAHMS, O3HAKOMIICHHUE C
OPOAYKIMEH CHJIMKATHOH MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o teMe «BakHelme HeMeTallIbl M X COCTUHEHUSY.

MeTta/uibl M HX COeTHHEHUSA

OO0mast XapakTepUCTUKA XUMHUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TOJNIOKeHUs B llepuoavyeckoil cucTeMe XUMHYECKUX odnemeHtos . WM.
MenpeneeBa u cTpocHHsl aTOMOB. CTpOCHHE META/UIOB. MeTajinyeckasi CBsi3b U
METAJIIMYECKas  KpPUCTAUIMYECKass  PEIIETKA.  ONCKTPOXMMHYECKUH sl
HANPSHKEHUI MeTa/uioB. DGU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CrocoObl MOJIyYeHUsT METAIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
cnocoObl 3auMThl WX OT KOppo3uu. CruiaBel (CTallb, YYT'YH, AHOPATFOMUAHUM,
OpOH3a) U UX MPUMEHEHUE B ObITY U TPOMBIIICHHOCTH.

[Ilenounble METALIBL. MOJOKEHUE B [IEPHOAMUECKON CHCTEME XMMUYECKUX
anemeHtoB /1. M. Menaeneesa, CTpOEHHE MX arOMOB, HAaXOXKICHHUE B IPUPOJE.
OuU3nUecKre U XUMUYECKUE CBOMCTBA (HAa mMpuMepe HaTpus W Kanus). OKCHIbL U



TMAPOKCUIBl HATPUS W Kanus. [IpUMEHEHWE WIENIOYHBIX METAUIOB M HX
COCIMHECHUM.

[IlenoyHO3eMENBHBIE METAJUIBI MarHMid W KaJIbLUMHA.  IIOJIOKCHUE B
Ileproanueckoil cucreme xuMudeckux dineMeHToB [[. M. MenaeneeBa, crpoeHue
MX aTOMOB, HAXOXKACHUE B Ipupoac. GU3NYECKuE 1 XUMUYECKUE CBOMCTBA MAarHus
W Kanblusl. BaxHeilmue coenuHeHUs KaiblMs (OKCUA, THAPOKCHI, COJIM).
KécTkocTh BOIBI M CIOCOOBI €€ yCTPAHEHMUSI.

ATOMUHMIA: NOJIOKEHUE B [IeprHOaNYECKOi CUCTEME XUMUYECKUX SJIEMEHTOB
J. Y. Menneneesa, CTpoeHUE aTroMma, HaXOXKIEeHHE B mpupone. Pusndeckue u
XUMHYECKHAE CBOMCTBA amtOMUHUA. AM(POTEPHBIE CBOMCTBA OKCUIA W THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB /1.
H. MenneneeBa, CTpOEHHE aroMma, HaxXO)KaeHuWe B mpupone. PuU3nYecKue u
XUMUYECKUE CBOMCTRA kKene3a. OKCHIIbI, TMIPOKCHABI U coju skene3a (11) u sxenesa
(III), mx coctas, CBOKCTBA U MOy YCHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHME C 00pa3llaMi METAUIOB M CIJIABOB, HMX (PU3WYECKUMHU
CBOWCTBAMM, H3YYECHHME  PE3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCUCTBUS OKCUA
KaJbUUs M HATpUs C BOJOH (BO3MOKHO MCHOJIb30BAHUE BHUACOMATEPUATIOB),
WCCIIEA0BAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKENE3a B KUCIOPOIE
(BO3BMOYKHO  MCIHOJIb30BAHWUE  BHUJECOMATEPHATIOB), MPHU3HAKOB  MPOTCKAHUS
KAUECTBEHHBIX PEAKLMI HA WOHBI. MArHus, KaJbLMs, aTFOMHUHHU, LIMHKA, JKEIE3a
(II) m »xeneza (I1I), menm (11), HabmrOAEHUE W OMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kausd W KaiblMs (BO3MOXHO WCHOJB30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB TMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA IMHKA, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe « Baknenmme
METAJIBI U UX COCAMHEHUS.

XHMHA ¥ OKPYKaOLIas cpeaa

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

XUAMUYECKOE 3arps3HEHUE OKPY KAKIIEH cpeapl (MpeaeiibHas AO0MyCTHMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Posib XUMHHM B PEIIEHUN SKOTOTMYECKUX
npooIieM.

Xumuueckuii ykcnepumenm:

U3y4YeHUE 00pa3llOB MATEPUAJIOB (CTEKJIO, CIJIABbl METAJUIOB, MOJIMMEPHBIE
MaTEPUAIIBI).

Mesxcnpeomemnoie céasu



Peanuzanus MeXIpeIMETHBIX CBsi3el NMpU M3YUECHUM XMMHHM B 9 Kiacce
OCYILIECTBIIIETCS 4epe3 HCMOJb30BAHME KAaK OOMIMX €CTECTBEHHO-HAYUYHBIX
MOHATWMN, TaK ¥ TOHATUH, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUHBIC TMOHSATHS. HAy4HBIH (PaKkT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHHTE3, KiaccupuKaiuys, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, HW3MEPCHHME, MOJACb, SBJICHHWE, TMapHUKOBBIN
3P deKT, TEXHONOTUS, MATEPUAITBI.

duzuka: Marepus, aToM, D3JCKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIHI,
W30TOMbI, PagMOaKTUBHOCTh, MOJICKYJa, JJIEKTPUUYCCKUM 3apsija, MPOBOJHHKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KpUCTAITHYECKas
peméTKa, CIjaBbl, (PU3NUECKUE BEIWYMHBI, CIUHHUIBI M3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocuntes, apixanuwe, Ouocdepa, dKOCHCTEMA, MUHEPATbHBIC
yA00peHUs, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, MATATEIBHBIC BEIICCTRA.

['eorpadus: armocdepa, ruapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMBbIE, TOTIJIUBO, BOJAHBIE PECYPCHI.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHWS MPOrpPaMMBI  OCHOBHOIO OOWIEro
0o0pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUST XMMUU B CIAUHCTBE Y4E€OHOW H
BOCIIMUTATENIBHON IEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUUCKUMU
COLMOKYJIBTYPHBIMU W JAYXOBHO-HPABCTBEHHBIMU LICHHOCTSAMU, IPUHATHIMH B
oOliecTBe MpaBWIaMH W HOPMAMH TOBEACHHWS M CIIOCOOCTBYIOT MPOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALMAN 00y YAFOIIUXCS.

JIMYHOCTHBIE ~ pPE3yJNbTAThl  OTPAKAKT  TOTOBHOCTHh  OOYYAROIIUXCS
PYKOBOACTBOBATECA CUCTEMOW MO3UTUMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
PacIIAPEHUE OTBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIIECHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY
U HAyYHOMY HACIEOUI0, MOHUMAHUA 3HAYEHUS XUMHUYECKON HAyKU B JKU3HU
COBPEMEHHOTO OOWIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHON WMH(pOpManuei o
[EPEAOBBIX JOCTHIKEHUSIX W OTKPBITHAX MHUPOBOM M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUpa M OOIIECTBRA,

2) rpa}kaIaHCKOr0 BOCIMTAHUSI:

MPEICTABICHAST O COLMAJIBHBIX HOpPMAax M MpPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCNEA0BATENbCKOM, TBOPUECKOH MW APYrux  BUAAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH MPU
BBITIOJTHCHMHA yYEOHBIX, MO3HABATEIBHBIX 3a7a4, BBIMOJHECHHA XUMHYECKHAX
AKCIIEPUMEHTOB, CO3AAHUN YUEOHBIX MPOCKTOB, CTPEMJICHUS K B3AMMOTIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCE ITOM Y4eOHOU JEATETbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIIKH CBOMX TOBApHUINEW C TO3ULNHU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCJIEACTBUI ITOCTYIIKOB,

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA W COCTaBIIAIOLINE
OCHOBY JUIsl TOHMUMAHWs CYIIHOCTA HAYYHOW KapTHHBI MHPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MPAPOIHON CPENON, O POJIM XUMHUU B ITO3HAHUH STUX 3aKOHOMEPHOCTEN,

[TO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHWI 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHHUMN,
NO3HABATENIbHOM, MH(POPMANMOHHON W YMTATEIbCKOM KYyJIbTYphl, B TOM YHCIE
HABBIKOB CaAMOCTOSTENIBHONH pabOThl €  y4E€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATYpPOH, JOCTYNHBIMA TEXHUYECKMMH CPEACTBAMH  HH(POPMAILIMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWIO W TMO3HAHWIO, JHOOO03HATEIBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa3oBaHUIO, MPOCKTHOW W MCCIECAOBATEIBCKOM
JESATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4Y€HUS B
JIATbHEUIIIEM

4) popMupoBaHuS KYJAbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 310POBBIA 00pa3 >KW3HW, OCO3HAHWE MOCIECACTBUIA U
HEMPUATHE BPEAHBIX TPUBBIYCK (YIOTPEOIICHUS aJTKOTOJIsI, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOTFIOICHUST MpaBwil  OC30MACHOCTH NP OOpalleHUH ¢
XUMHUYECKAMH BEIECTBAMU B OBITY U pPEalbHOMN KU3HU;

S) Tpy10BOro BOCIMTAHUSL:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Mpodeccuii u Tpyaa pa3inuHOro poja,
YBOKCHHE K TPYIy M pe3yJibTaraM TPYAOBOH ACATEIBHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWMHM, OCO3HAHHBIA BBIOOP
WHAWBHIY AIBHON TPACKTOPUU MPOJODKEHUS 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHOW MpO(ECCUOHATIBHON ACATEIBHOCTH U PA3BUTHs HEOOXOAMMBIX YMECHHUIA,
TOTOBHOCTB aJallTUPOBATHCS B MPO(PECCHOHATIBHOM cpene;

6) SKOJIOTHYECKOT0 BOCIIUTAHUS :

JKOJIOTHYECKH UENECO00PA3HOEC OTHOUICHHE K NPHUPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHKUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o00paza KM3HU, OTBETCTBECHHOE OTHOLIECHHUE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 30POBBIO, OCO3HAHHME LICHHOCTH COOIIOACHHMS
npaBHIT O€30MACHOTO MOBEACHUS MPU PAdOTE ¢ BEMIECTBAMH, a TAKXKE B CUTyalHsX,
YTPOKAOIIMX 3I0POBBIO W KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHMS, MOJyYaeMbIE MPU MU3YUYECHUU XUMUH, IS
PELICHNS 3a/1a4, CBA3aHHBIX ¢ OKPY KAIOIIEH IPUPOIHON CPENO, I MOBBIMICHUS
YPOBHSL  SKOJIOTMYECKOW  KYJIBTYpbl, OCO3HaHWs TIOOAJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEH WX PEUICHHWS MOCPEACTBOM METOIAOB XHMMH,
AKOJIOTHYECKOTO MBILIICHHS, YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHUKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJIMETHBIE PE3YJ/IBTATBI

B cocraBe MeTanpeaAMETHBIX PE3YJbTATOB BBIACIAIOT 3HAYMMBIC JUIS
(hOpMHUpPOBaHUST MHUPOBO33PECHUsI OOIICHAYYHBIE TOHSTHS (3aKOH, TEOPHs,
OPUHLHAIL, TAMOTE3a, PaKT, CHCTEMA, MPOLECC, IKCIEPUMEHT U JAPYTOE.), KOTOPBIE
UCIOJB3YIOTCA B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIAMETAaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM



HAYYHOH KapTHMHE MUpPA, U YHUBEPCATIbHBIC YUCOHBIE NCHCTBUS (MIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIECUMBAOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIJAHUPOBAHUIO M OCYIIECCTBICHUIO YUYeOHOMH
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble JJoruyeckue aeiicTeus:

YMEHMS MCMOJIb30BaTh MPUEMBI JIOTHYECKOTO MBILIICHUS MPU OCBOCHHUHU
3HAHWHA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBLICHATH MX XapAKTCPHBIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH MOHSATUSMH), UCHOJIb30BaTh
NOHATHUS JJ11 OOBSICHEHUS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOUPATh OCHOBAHUS U
KPUTEPUN [JIsl KJIACCU(PUMKALMKA XUMUYECKUX BEUICCTB M XUMHUYECKHX PEaKLUH,
YCTaHABJIMBATH MPUYMHHO-CIEACTBCHHBIE CBSI3HM MEXIAY OOBECKTAMH HW3YUYEHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JETYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMEHHE TPUMEHATH B NPOLECCE MO3HAHUS MOHATHS (NMPECAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIOIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUHN MOJACIbHBIC MPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XMMHUYECKas (opMyjia M YPaBHEHUE
XUMHYECKOH PEaKIMKA — MPHA PEIICHUN YUeOHO-MO3HABATENBHBIX 33a4, ¢ YUYETOM
ATUX MOJENIBHBIX MPEACTABICHUIN BBISBIATh W XapPaKTEPU30BaTh CYIICCTBEHHBIC
NPU3HAKK M3YYAEMBIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECCKUX PEAKLANA,
BBISBJIAITH  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CIEICTBEHHBIC CBSI3W W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue a1elicTBUS:

YMEHHME MCIOIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI IO
POBEPKE MPABAIILHOCTH BbICKA3BIBAEMBIX CYKACHHUIA,

OpUOOPETEHUE OMbITA MO [UIAHUPOBAHWIO, OPraHM3AalMA M MPOBEACHUIO
YUCHUYECKUX OSKCINEPUMEHTOB, YMEHHME HAONIOAAaTh 3a XOJOM MPOLECCa,
CaMOCTOSITENILHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMYJIMPOBATh 0OOOLICHHS U
BBIBOJIbI IO PE3YyJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMSI, COCTABIATE OTUYET
0 MPOJEJIAHHOM padoTe.

Pabora ¢ napopmanueii:

YMEHHE BbIOMpaTh, AHAIM3UPOBATH W HWHTEPOPETUPOBATH WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHMS, MOJYYAEMYIO U3 PA3HbIX UCTOYHUKOB
(HAy4YHO-TIOMYJIApHAs JUTEparypa XWMHUYECKOTO COJACP)KAHWS, CIIPABOYHBIE
nocodust, pecypcbl VHTepHETAa), KPUTHYECKM OLEHUBATH MPOTHBOPEUYMBYIO U
HEJIOCTOBEPHYIO MH(pOpMaIHIO;



YMEHHE MPUMEHATh PA3IUYHBIE METOABI M 3aMPOChl NMPH MOUCKE U OTOOpE
WH(pOPMALlM! W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX JUIS BBITOJHCHUS
y4€OHBIX U TIO3HABATENBHBIX 33/1a4 OMPEACIEHHOIO THITA, MPUOOPETEHHE OTbITA B
o0nacTi  MCMONB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTHBHOTO MCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAA U
WTIOCTPUPOBATh PEIIAEMBIE 3a1a4l  HECJIOXKHBIMA CXEMaMH, JIUMarpaMMamu,
apyrumu (GpopMaMu rpadukn U uX KOMOMHALMSIMU,

YMEHHE MCIOJb30BaTh M AHAM3APOBATh B HOpoUecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALIMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHHE OKPY KAIOLIEH ITPUPOTHOMN
Cpeasl.

KomMyHukaTnBHBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHMs 3aJaBaTb BONPOCH (B XOA€ [uaiora W (WJIM) TUCKYCCHM) TIO
CYIIECTBY  OOCY>KTaemMoi  Tembl, (OPMYJMPOBATH CBOM  NPEIJIONKEHUS
OTHOCHTEJILHO BBINIOJTHEHUS MPEITOKEHHOM 3a1a4;

YMEHMS ~ TPEIACTABIIATH  MOJIYYEHHBIE  PE3YJIbTAThl  MMO3HABATEIBHOM
JEATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax;, JeJlaTh MPE3CHTALNIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JJAOOPATOPHOIO OIBITA,
nabopaTopHOil paboTHI O UCCIENOBAHUIO CBOMCTB BELIECTB, Y4EOHOIO MPOEKTA),

YMEHMSI Y4YEOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM WM MCCIICAOBATENbCKOM  NEATEIBHOCTH  MPU  PELICHUHU
BO3HHUKAKOIIMX MPOOJIIEM HA OCHOBE yudéTa OOIIMX WHTEPECOB M COMIACOBAHWUS
no3unuii (00CykneHuss, OOMEH MHEHHMSMH, «MO3TOBBIC INTYPMbD», KOOPIAMHALMS
COBMECTHBIX [JECUCTBHM, OIPEACIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pa0OThl U APYTHE).

PeryasiTuBHbIC YHUBEPCAJIbHBIC y4eOHbIC AelicTBUS:

YMEHHE CAMOCTOSITEIBHO OMNPEACHATh UEIH JEATEIBHOCTH, IJIaHUPOBATH,
OCYILIECTBIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENIbHOCTD, BEIOMpaTh Hanbomnee 3PPeKTUBHBIE COCOOBI PEIIEHUS YUEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTaBJIATh MM  KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHUl € yUYETOM
NOJTyYEHUsI HOBBIX 3HAHWKA 00 M3ydaeMbIX OOBEKTAax — BEHICCTBAX M PEAKLUSX,
OLEHMBATh COOTBETCTBHE IOJNYUYEHHOIO PE3yjbTara 3asBICHHON LEIW, YMEHHE
WCIOJIb30BaTh U AHAJM3UPOBATh KOHTEKCTHI, TPEIAracMbl€ B yCIIOBUM 3aJaHHA.

HHPEJIMETHBIE PE3YJbTATHI

B cocraBe mnpeaMETHBIX PE3YyJBTATOB IO OCBOCHUIK O0S3aTEIBHOIO
COAEPKAHUS, YCTAHOBICHHOIO JaHHOW QenepanbHOi pabouell Mporpammon,
BBIICTISIFOT. OCBOCHHBIE OOYYalOUMMMCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



NEHCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHUS», BHJbBI
JNEATENBHOCTA 1O  IOJIYYEHUKD  HOBOTO  3HAHWSA, €r0  MHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHTYallHsIX.

K xoniy o0yueHus B 8 K/acce npeIMETHBIE PE3YJIbTAThl HA 0a30BOM YPOBHE

JOJKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y O0YUYAKOIINXCS YMEHHIA:

e PACKpBIBaTh CMBICII OCHOBHBIX XMMHWYECKMX IMOHATHH. aroM, MOJIEKYJa,
XUMUYECKUIA DIIEMEHT, MPOCTOE BEIUECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAS M HEOJHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAsE Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJIAPHAs Macca,
MaccoBast JA0JIsl XUMHAYECKOTO JIEMEHTA B COCAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOT4, OCHOBAaHWE, COJIb, JJIEKTPOOTPULATENBHOCTD, CTEIEHB
OKHCIICHUSI, XUMUYECKasi peakims, KiacCU(UKauus PEaKkLuii: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JIOKEHUs, PEAKUMU 3aMEIICHUS, PEaKUuu
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLINN, TEIIOBOH 3PPEKT peakiuuu,
PO aToMa, JJICKTPOHHBIM CJI0i aroma, aToMHas OpOWTalb, PaanuycC
atoMa, XMMUYECKasl CBSA3b, MOJISPHAS W HEMOJSAPHAS KOBAJECHTHAS CBS3b,
MOHHAs CBA3b, MOH, KATUOH, aHWOH, PACTBOP, MAcCCOBas J0JIs BEILECTBA
(MPOLEHTHAS KOHIICHTPAIKsi) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHMYECKHUX TIOHATHA U
MPUMEHSATH 3TU MOHSITHS MIPYA ONTMCAHUM BELIECTB U UX NPEBPALLICHWIA;

e HCHOJB30BATh XUMHYECKYIO) CHMBOJIMKY JJsl COCTaBJICHUs (popmyn
BEIIECTB U YPABHEHUIN XUMUUYECKUX PEAKIIHIA,

e ONPEACIATHh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb  OKUCJIEHHsS  JJIEMEHTOB B OMHAPHBIX  COCIMHEHUSX,
MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COCOUHEHWH TI0
dopMynaMm, BHJ XUMHUYECKOH CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpeiBath cMmbich llepuommueckoro 3akona JI. M. Menaeneena:
JEMOHCTPUPOBATE TMOHUMAHUE MEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUs B lIepHOauMYecKoil cucreme,
3aKOHOB COXPAHEHUs] MAaCChl BEIIECTB, MOCTOSHCTBA COCTABA, ATOMHO--
MOJIEKYJIIPHOTO YUEHUs, 3aKOHA ABOraapo;

e ONWCHIBATH M XapakTepu3oBarh TabmuuHyr ¢Gopmy [lepuonmyeckoi
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3/iAyarb IOHATUS «TJIABHAS
noarpynna (A-rpynmna)» u «mnodoynas noarpynmna (b-rpynna)», maible u
OONBIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema Xumudeckux saementoB [ H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YACIO SJIEKTPOHOB
U PACMIPEACIICHUE UX IO HJIEKTPOHHBIM CJIOSIM ),

KJTAaCCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECCTRA,
XUMUYECKUE peakiuuu (M0 YUCAY U COCTaBY YYACTBYIOIIMX B PEAKIUU
BEUIECTB, MO TEMJIOBOMY PPEKTY);

XapaKTEpPU30BaTh (OMUCHIBATH) OOMIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMHU MOJIEKYIISPHBIX
YPABHEHHAN COOTBETCTBYIOIINX XUMUYECKAX PEAKIINN;

MPOTrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPEBPALCHUNA B
Pa3INYHbIX YCIOBUSIX,

BBIYMCIIATH OTHOCHTEJIBHYIO MOJIEKYJISIDHYIO W MOJISIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) JIOJIKO XHUMHYECKOrOo JJieMEeHTa 1o (opmye
COCIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, NPOBOAUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSATH OCHOBHBIC OTNEPALMU MBICIUTEIBHON NEATEILHOCTH — aHAIN3
U CUHTE3, CpaBHEHHWE, OOOOIICHHE, CHCTEMATHU3AIMIO, KJIACCU(PHUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBS3CH — JUIsl M3YUYEHUs CBOMCTB
BCIIECTB M XWMHMYECKMX PEaKIMil, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIOACHUE, W3MEPEHUE, MOJICIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPAaBAJIAM  TIOJB30BAHUS  XWUMHUYECKOW  TMMOCYAO0NM W
Ja00paTOpHBIM  00OPY/IOBaHWEM, a TaKXKE TMpaBujiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO W COOUPAHUIO
ra3oo0pa3HbIX BEIICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C OMPENEIIEHHOW MAaCCOBO# JTOJEW pacTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBAaTh M MPOBOAMTH  XUMHYECKHE  DKCICPUMEHTHI  TIO
PACIIO3HABAHUIO PACTBOPOB LIENOYEN W KUCIOT C MOMOLIBIO HHINKATOPOB
(;rakmyc, peHoadTanent, METUIIOPAHK U JPYTHE).

K xoniy 00ydeHus B 9 Kjacce NpeIMETHBIE PE3YJIbTAThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUYAKOIINXCS YMEHHIA:

PACKPBIBATh CMBICI OCHOBHBIX XWMWYECKMX TOHITHA: XUMHYECKHAN
DJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEHEHb
OKHCIICHUS, XUMUYECKAs PEAKLIMsI, XUMUYECKasi CBs3b, TEMUIOBOU 3P PeKT
peaKUMHM, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHI,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOE€ pPaBHOBECHME, OOpatuMmble U



HEOOpaTUMBbIE PEAKIUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIMH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb,  OKUCICHHME M BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XMMHUYECKAsl CBS3b (KOBAJICHTHAs, MOHHAS,
METAJIJINYECKas), KPUCTAIUIMYECKAs pEIIETKa, KOPPO3Us METAILIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOH PEAKIUM, NTPEACIbHO JOMyCTUMAst
koHueHTpauus [ 1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHITHA W
NPUMEHSATH 3TH MOHATHS TIPY ONMMCAHWUY BEIICCTB U UX MPEBPALLEHUIA;
UCMOJb30BaTh XMUMHYECKYI0 CHUMBOJIMKY JUISL COCTaBieHUS (OpMyJI
BELIECTB U YPABHEHUIN XUMUUYECKUX PEAKIIHIA,

OTNPEAECTATH BAJICHTHOCTh M CTEMEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B
COCOMHEHMIX Pa3MYHONO COCTABA, MPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KJIACCY COCOMHEHMIA TO (opMmyJiam, BHI XUMHUYECKOH
CBA3M (KOB&ICHTHAS, WOHHAs, METAJUIMYECKAsA) B HEOPraHMYECKHX
COCIMHEHMSIX, 3aps]l HOHA MO0 XMMHYECKOH (Popmyre, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCIAWHEHWH, THIl KPUCTALTUYCCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBare cMmbica [lepuoamyeckoro 3akonHa JI. WM. MenneneeBa u
JEMOHCTPAPOBAaTh €ro MOHMMAHWE. OMNKMCHIBATH M XapaKTEPHU30BAThH
Tabmmunyro popmy Ilepnoanyeckoil CUCTEMBI XUMHYECKHAX SJIEMEHTOB!
pa3nuuaTh MOHATHS «TJaBHas mnoArpynna (A-rpynma)» u «moOo4Has
noarpynna (b-rpynma)», Majbie W OONbIIAE MEPUOJABI, COOTHOCHUTH
00O3HAYECHUs, KOTOPBIE HMEKOTCSI B TNEPUOAMYECKOM Tabmuue, ¢
YHUCJIOBBIMA ~ XAPAKTEPUCTUKAMH  CTPOCHHMSI  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsj  sapa, OOIIee YUCIO DJICKTPOHOB U
pacnpelieieHue WX MO DJEKTPOHHBIM  CJI0SIM), OOBSACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB 3JIEMEHTOB M MX COCAMHEHWHA B
npeenax MajiblX NIEPUOAOB W TTIABHBIX MOATPYII C YUYETOM CTPOEHUS MX
aTOMOB,

KJIAaCCU(PUIMPOBATh XUMHYECKUAE BJIEMEHThI, HEOPraHUYECKUE BEIICCTBRA,
XUMHYECKHAE PEakuK (IO YUCIIy M COCTABY YYACTBYHOUIMX B PEaKLHU
BELIECTB, MO TEIIOBOMY 3 (EKTY, MO0 U3MEHEHUIO CTENEHEH OKUCICHHS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUYCCKUE XHUMUYECCKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BELIECTB, MOATBEPXAAS OMHCAHUE
OpPUMEpPaMU MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYIOLIMX
XAMUYECKUX PEAKLINI,

COCTaBJSITh YPABHECHHS DJICKTPOJIMTUYECKOW AMCCOLMALIMM  KHCTIOT,
IIEJI0YEH U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOIO



oOMEHa, ypaBHEHHUS peakluii, MOATBEPKIAIONIMX CYLIECTBOBAHUE
TEHETHYECKOM CBS3M MEXKY BEUIECTBAMH PA3IMUHBIX KJIACCOB;
PacCKphIBaTh  CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMA
MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
MPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOKHOCTH TIPOTEKAHUS XMMHUUYECKMX MPEBpAlICHUI B Pa3IMUYHBIX
YCIIOBUSIX;

BBIUUCIIATE OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJEMEHTa 1o (opmysie
COEZIMHEHUS, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XMMUUYECKOW PEaKIIny;

coONroAaTh  MpaBWJia  MOJIb30BAHMS ~ XUMUYECKOW  MOCyIOi W
Ja00paTOpHBIM  O00OPYJOBAHMEM, a TaKKE TMpaBWja OOpalleHUus C
BEIICCTBAMU B COOTBETCTBHM C MHCTPYKUUSMH MO BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OTBITOB MO TOJYYECHUIO U COOMpPAHUIO
razo00pa3HbIX BEIIECTB (AMMHAKA M YTTIEKUACIIOTO ra3a);

OpPOBOJUTH  PEAKIMU, TMOATBEPXKIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3IMYHBIX BEUIECTB. PACMO3HABAThH OMBITHBIM MyTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOoHar-, Qocdar-, cunukar-, cynbdar-, THIAPOKCHI-HOHBI,
KaTHOHbI aMMOHMSI M MOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOLIME B
BOJIHBIX PACTBOPAaxX HEOPraHMUYECKUX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OTNEPAIIMM MBICIUTEILHON JEATEIBHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOOMICHWE, CUCTEMATU3AIMIO, BBISIBJICHUE
OPUYMHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YUYEHUS CBOMCTB BEILECTB U
XUMUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl TMO3HAHUS —
HAOJIIOICHUE, M3MEPEHKHE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIH ).



TEMATNYECKOE NMNJ1AHNPOBAHWNE

8 K/TACC
KonuyecTBo yacoB
Ne HanmeHoBaHMWe pa3gesnoB u ONeKTPOHHbIE (LNDPOBLIE)
KOHTpPO/IbHbIE MpakTnyeckue
n/n TeM nporpamMmbil Bcero obpasoBaTe/ibHble pecypchbl
paboThbl paboThbl
Pasgen 1. NepBoHadYanbHble XUMNYECKUNE MOHATUSA
Xnumma — BaxkHas 061acTb
11 eCTEeCTBO3HAHUS U 5 ) bnénuoteka LLOK
' NPakTUYeCKOW AeATeNbHOCTH httDs://m.edsoo.ru/7f41837¢
yesioBeka
19 BewlectBa n XnMnyeckue 15 1 Bubnnoteka LLOK
' peakLum https://m.edsoo.ru/7f41837¢c
WToro no pasgeny 20

Pasgen 2. BaxxHeliwne npegcraBuUTeENI HEOPraHNYeCKNX BELWLECTB

Bosgyx. Kucnopog. MNMoHAaTne Bubnnoteka LLOK

21 06 oKcupaax ° https://m.edsoo.ru/7f41837¢c
29 Bogopoga.lMoHatne o Kucnotax g 1 Bnbnnoteka LLOK
n conax https://m.edsoo.ru/7f41837c
23 Bopa. PacTBopbl. MoHATHNE 06 5 1 1 bnéenuoteka LLJOK
OCHOBaHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHbIe K/accol 1 1 1 Bubnnoteka LLOK
HeopraHM4YecKnUXx coegnUHeHM https://m.edsoo.ru/7f41837c
WToro no pasgeny 30

Pasgen 3. Mepuognyeckunin 3akKoH n Mepuognyeckas cuctema XxMuMmnveckux afniemeHToB . . MeHgeneesa. CTpoeHMe aTOMOB.
Xumnyeckas cBa3b. OKNCNNTEIbHO-BOCCTAHOBUTE/IbHbIE peakynm


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

MepmnofMYecKmnii 3aKOH K
[Mepuoanyeckaa cuctema
XUMMNYyecknx anemeHtos . U.
MeHgene-esa. CTpoeHue atoma

31

XnmMunyeckas cBsi3b.
3.2 OKucnnTenbHO-
BOCCTAHOBUTE/IbHbIE pPeakuun

WToro no pasgeny

PesepBHOe Bpems

OBLWEE KOJIMYECTBO YACOB 110
MPOrPAMME

15

68

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

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

bnénunoteka LLOK
https://rn.edsoo.ru/7f41837c
bnbnuoteka LJOK
https://rn.edsoo.ru/7f41837c


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

9 KJ/TACC

Ne n/n

Paspgen 1.

11

1.2

13

HavmMeHoBaHMe pasfenioB U Tem
nporpamMmmbl

Bew,ecTBO U XMMUYECKME peakLnm
MoBTOpeHNe 1 yrny6aeHne 3HaHNMI
OCHOBHbIX pa3fienos Kypca 8 knacca
OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKNX
peakyuii

JNeKTpoONMTUYeCKas guccounanms.
XUMUYECKNE peakumn B pacTBopax

NToro no pasgeny

Paspgen 2.

2.1

2.2

2.3

2.4

HemeTansnbl N Nx coeguHeHnNs

O6Lwan xapakKTepUCTUKa XUMNYECKINX
anemeHTOB VIIA-rpynnol. Manorexsl

O6Lwan xapakKTepUCTUKA XUMUYECKNX
anemeHTOoB VIA-rpynnbl. Cepa u eé
coefnHeHus

O6Lwasa xapakTepucTnKa XMMmn4ecKnx
anemeHToB VA-rpynnbl. A30T, (hOChHop U KX
CoefMHeHus

O6u_\a$| XapaKTepncTtuKa XuMn4eCckmnx

anemMeHToB YA-rpynnol. ¥Yrnepog v
KPEMHWIA N UX COefUHEHNS

WToro no pasgeny

KonnyecTtBo 4YacoB

Bcero

17

25

KoHTpO/sbHbIE
paboThbl

MpakTnyeckne
paboThbl

ONeKTPOHHbIE

(undpoBble)
obpasoBaTefibHble

pecypchl

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

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

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

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

bubnuoteka 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. MeTtannbl n Nx coefuHEHNSA

31 O6uime cBolicTBa MeTanos

3.2 BaxkHelilune MeTanibl U UX COeAUHEHUS

NToro no pasgeny

Pasgen 4. XumMmua n okpyxarow,asa cpega

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

OBLWEE KO/MMYECTBO YACOB IO NMPOrPAMME

16

20

68

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

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

bubnuoteka LLOK
https://rn.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




MOYPOUHOE NMJTAHNPOBAHWE

8 K/TIACC
Konnyectso 4acoB ONeKTPOHHbIe
Ne [ata unpoBbIe
Tema ypoka KoHTponbHble  [lpakTnyeckue
n/n Bcero n3yyeHuss  obpasoBaTefibHble
paboThbl paboThbl

MpegMeT XUMUK. PONTb XUMUU B XKU3HU
yenoseka. Tefna 1 BellecTsa

[MToHATUe 0 MeToAax MO3HAHUA B XUMUN

MpakTnyeckaa pabota Ne 1 «[lpaBuna
paboTbl B nabopatopuu 1 Npuémsi
obpaLieHuns ¢ 1abopaTopHbIM
obopypoBaHvem»

YucTble BellecTBa U cmecn. Cnocobbl
pasfeneHns cMecen

MpakTnyeckas pabota Ne 2
«PasfeneHune cmecein (Ha npumMepe
OYMCTKM NMOBAPEHHON CONN)»

ATOMbBI ¥ MONEKY/IbI

XVMUYecKne 3NeMeHTbl. 3HaKu
(CUMBOJIBI) XUMUYECKNX 31EMEHTOB

MpocTble U CNOXHbIe BellecTBa

ATOMHO-MONEKYNSPHOE yueHue

pecypchbl

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

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

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

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

bunénunoteka LLOK
https://m.edsoo.ru/ff0d28c8

bunénunoteka LLOK
https://m .edsoo.ru/ff0d2a6¢c
buénunoteka LLOK
https://m.edsoo.ru/ff0d2be8
buénunoteka LLOK
https: //m .edsoo.ru/ff0d2a6¢c

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


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

10

1

12

13

14

15

16

17

18

19

20

21

3aKOH NOCTOAHCTBA COCTAaBa BELLECTB.
Xnmunyeckas opmyna. BaneHTHOCTb
aTOMOB XMMUYECKUX 3/IEMEHTOB

OTHOCUTENbHA aTOMHas Macca.
OTHOCUTEeNbHAA MONEKynsapHasa macca

MaccoBas gong XMMMU4YeCcKoro
3NeMeHTa B COeJUHEHUN

Konuyectso Bewectsa. Mosb.
MondpHaa macca

P U3nNYECKNE Y XUMUYECKMNE ABMIEHNUA.
XumMunyeckas peakums

Mpu3HaKn 1 ycnoBus NpoTeKaHns
XMMUYECKUX peakLnit

3aKOH COXpaHeHNs MaccChl BELLECTB.
XUMUYeCKNe ypaBHeHMUA

BbluncneHmsa konn4yectsa, mMacchbl
BeLLecTBa NO YpaBHEHUSM XUMUYECKMNX
peakwyuii

Knaccmukaumsa XMMn4ecknx peakuui
(coenHeHMA, pasnoxeHus,
3aMeLleHunsl, o6MeHa)

M. B. JTOMOHOCOB — YY&Hblii-
3HUMKnoneanct. O606LEeHNE U
cucTeMaTmsayma sHaHuin
KoHTponbHasa pa6oTta Ne 1 no teme
«BelecTBa U XUMUYECKME peakLum»
Bo3gyx — cmechb rasos. Coctas
Bo3gyxa. Kucnopoa — 3/IeMeHT U

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

buénunoteka LLOK
https://rn.edsoo.ru/ff0d323c

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

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

bubnuoteka LOK
https://rn.edsoo.ru/ff0d37fa

bunénunoteka LLOK
https://rn.edsoo.ru/ff0d3al6

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

bnénuoteka LLOK
https://r.edso0.ru/ff0d5708

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

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

bnénunoteka LLOK
https://rn.edsoo.ru/ff0d4290

bunénunoteka LLOK
https://rn.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

npoctoe Bewectso. O30H

dusnyeckKme n XMMmMYecKne CBONCTBa
Kucnopoga (peakunm oKncneHus,
ropeHue). MNMoHATHE 06 OKCMaax

Cnocob6bl NONyYEHMs KUCIOPOa B
naéopatopum v MPOMbILLNEHHOCTU.
MpumeHeHne Kncnopoaa

TennoBoi aPpheKT XMMUYECKOM
peakuumn, NOHATUE O
TEPMOXMMMUYECKOM YpaBHEHUN, 3K30- U
3HAOTEPMMYECKUX peakLmsax

Tonnuneo (He(Tb, yrosib 1 MeTaH).
3arpasHeHue Bo3fyxa, Cnocobbl ero
npefoTBpaLLeHuns

MpakTuyeckas pa6oTta Ne 3 no Teme
«[lonyyeHne n cobrupaHue KMcnoposa,
N3y4YeHne ero CBOMCTB»

Bofopo4 — 3nemMeHT 1 npocToe
BeLLecTBO. HaxoxaeHune B npupoae
®un3nyeckme N XMMn4ecKune CBOMCTBa
Bogopofa. NpnumeHeHve BofOpOAA

[MoHATME O KMCOTAxX U conax

Cnocobbl nonyyeHns BOAOPOAA B
naboparopum
MpakTuyeckas pa6oTta Ne 4 no Teme

«[lonyyeHne n cobupaHme BOAOPOAA,
N3y4yeHune ero CBOMCTB»

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

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

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

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

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

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

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

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

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

bnénunoteka 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
ABoragpo

BbluncneHns obbéma, KonmyecTBa
BeLLecTBa rasa no ero U3BeCTHOMY
KOMMYECTBY BelLecTBa Ui 06bLEMY

BbluncneHna o6bLEmMOB ra3os o
YPaBHEHUIO peakuun Ha OCHOBe 3aKOoHa
06BbEMHbIX OTHOLLEHW ra3os

dusnyeckKme n XMMmMYecKme CBONCTBa
BO/bI

CocTaB OCHOBaHWiA. MoHATUE 00
NHAMKaTopax

Bopa kak pacteoputesib. HacbliweHHbIe
N HeHacbllWeHHble pacTBopbl. MaccoBas
[ONs BelecTBa B pacTBope
MpakTuyeckas paboTta Ne 5 no Teme
«[1puroToBneHne pacTBoOpoB C
onpefenéHHOM MaccoBOi gonei
pacTBOPEHHOIO BellecTBa»
KoHTponbHasa paboTa Ne2 no teme
«Kucnopog. Bogopop. Bopa»

Okcupgel: cocTaB, Knaccugukauns,
HOMeHKNaTypa

rMonyyeHne n XMMmn4YecKne CBOMNCTBA
KWCNOTHBIX, OCHOBHbIX Y aM(OTepHbIX
OKCMAO0B

OcHoBaHUsA: cocTaB, Knaccugukayms,
HOMeHKnaTypa

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

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

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

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

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

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

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

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

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

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

bunénunoteka LLOK
https://rn.edsoo.ru/ff0d67ca


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

ol

52

53

rMonyyeHne n XMMmn4YecKne CBOMNCTBA
OCHOBaHMWIA

KucnoTbl: cocTtaB, Knaccudukaums,
HOMeHKnaTypa

MonyyeHne N XMMUYECKMe CBOICTBA
Kucnot

Conu (cpefHue): HOMeHKNaTypa,
cnocobbl MONyYeHUs, XMMUYecKne
CBOMCTBa

MpakTnyeckasa paborta Ne 6. PelieHune
3KCMepMMeHTasbHbIX 334a4 no Teme
«OCHOBHbI€ KnacCbl HEOPraHMYecKnx
COeAVNHEHN»

[TeHeTMYeCKada CBA3b MeXAy Knaccamu
HeopraHn4eckmnx COG,EI,I/IHGHVIM

O600uWeHNe N cucTeMaTU3ALNSA 3HAHWNT

KoHTponbHasa paboTa Ne3 no teme
"OCHOBHbIe KnacCbl HeopraHM4eckKnx
coefuHeHni"

MepBble NOMbITKK KNaccugmKkaumm
XUMUYECKUX 3/1eMeHTOB. MoHATKE O
rpynnax CXoAHbIX 3/1eMeHTOB

MepunognyecKmnii 3aKoH 1
Mepnopunueckas cuctemMa XMMUYECKUX
anemeHToB . 1. MeHaeneeBa

Mepropabl, rpynmnbl, NOAFPYMMbI

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

bnénuoteka LLOK
https://m .edsoo.ru/ff0dfee2

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

bubnuoteka LJOK
https://rn.edsoo.ru/00ad9474

bnénuoteka LLOK
https://rn.edsoo.ru/00ad9b7c

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

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

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

bnénuoteka LLJOK
https://m .edsoo.ru/00ad9ffa

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

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


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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55

56

57

58

59

60

61

62

63

64

65

CtpoeHne atomoB. CoCcTaB aTOMHbIX
aaep. N3oTonbl

CTpoeHMe 3NeKTPOHHbIX 060/104eK
aTOMOB 3/1eMeHTOB lMepnoanYecKoii
cuctemsbl A. N. MeHpgeneesa

XapaKTepucTnka XMMmM4eckoro
3/IeEMEeHTa MO0 ero noIoXXeHNo B
Mepunopgunueckoin cucteme 4. L.
MeHpeneesa

3HayeHue MNeproanNYECKOro 3aKoHa ang
passmMTMA HayKu 1 npaktuku. O. A
MeHpaeneeB — y4éHblil, negaror un
rpaxgaHuH

ONeKTpoOTPULATENIbHOCTL aTOMOB
XUMUYECKUX 3N1EMEHTOB

MoHHasa XxuMmmnyeckas CBA3b

KoBaneHTHaa nondpHas xmmmnyeckas
CBA3b

KoBaneHTHasa HenondapHaa XxuMmn4yeckas
CBA3b

CTeneHb OKUCNEHUS

OKWCANTENbHO-BOCCTAHOBUTE/bHbIE
peakumm

OKucnAuTenn n BOCCTaHOBUTENU

KoHTponbHasa paboTa Ne4 no teme

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

bnénunoteka LLOK
https://m .edsoo.ru/00ada6hc

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

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

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

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

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

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

bunénunoteka LLOK
https://r.edsoo.ru/00adae28

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

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

bubnuoteka LOK


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTpoeHne atoma. XMmu4yeckasa CBA3b»

Pe3epBHbIil ypok. O606LeHne n

06 cucTemaTmsaLmns 3HaHui

67 Pe3epBHbIil YpOK. O606UL|.LeHV|e n
cucTemaTmu3aLmsa 3HaHUNM

68 Pe3epBHbI ypok. O6o6ueHne u

cucTemaTmusaLmns 3HaHui

OBLWEE KOJIMYECTBO YACOB 10
MPOrPAMME

68

https://m.edso0.ru/00adb486

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

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

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


https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJ/TACC

No
n/n

KonunyecTtBo 4yacoB

Tema ypoka KOHTpoO/bHbIE
Bcero
paboThbl

MepunognyecKmnii 3aKoH.
Meprnogunyeckasa cuctema
XUMnyeckmx anementos . U.
MeHfeneesa

3aKOHOMEPHOCTU B U3MEHEHUN
CBOMCTB XMMUYECKUX 31EMEHTOB 1
nepBbIX TPEX MepnoaoB

Knaccnukaumsa n HomeHknartypa
HeopraHMYyeckKnx BeLLEeCTB

BI/I,CI,bI XMMWYECKON CBA3W U TUMbI
Kpuctannn4yeckux peLIJéTOK

KoHTponbHas pabota Nel no teme
«lMoBTOpPEHUE M yrny6aeHne 3HaHN 1 1
OCHOBHbIX pa3fenos Kypca 8 knacca»

Knaccuukayma XuMmnyeckux
peakuuii No pasnyHbIM NpU3HaKam

MoHATME O CKOPOCTU XMMUYECKOWA
peakuuu. MoHATUE O TOMOTEHHbIX U 1
reTeporeHHbIX peakumnax

MoHATME O XMMNYECKOM paBHOBECUN.

®dakTopbl, BAUAOLLME HA CKOPOCTb 1
XUMUYECKOWN peakLummn 1 NonoxeHue

MpakTnyeckue
paboThbl

Jata

N3y4yeHuns

ONEeKTPOHHbIe

unpoBbIe
obpa3oBaTe/ibHble

pecypchl

bunénunoteka LLOK
https://r.edsoo.ru/00adb59e

bunénunoteka LLOK
https://rn.edsoo.ru/00adb6b6

bnénunoteka LLOK
https://rn.edsoo.ru/00adb7e2

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

bunénunoteka LLOK
https://rn.edsoo.ru/00adbch0

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

bunénunoteka LLOK
https://rn.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

OKMCANTENbHO-BOCCTAHOBUTE/bHbIE
peakumm

Teopus 3M1eKTPOIUTUYECKONA
auccoumaummn. CunbHble U cnabble
3NEeKTPONNUTBI

NoHHbIe ypaBHEHNSA peakLinii

XMUMUYecKme CBOMNCTBA KUCNOT U
OCHOBaHWii B CBETe NpeaCcTaBNeHUi
00 3N1eKTPONUTUYECKOW guccoumanum
XMMUYecKme CBOINCTBA COMeEl B CBETE
npeacTasieHnin 06
3NEeKTPONINTNYECKOW guccoumnaymm

MoHATME O TMAPON3e Conel

O606lLUeHNe N cnucTeMaTn3ayma
3HaHUM

MpakTuyeckas pabora No 1
«PelleHne aKCnepuMeHTabHbIX
3afau»

KoHTposnbHas paboTa Ne2 no teme
«INEKTPONUTMYECKAS guccolmanms.
XnMUYeckKne peakLum B pacTBopax»
O6ulaa xapakTepucTrKa rasioreHos.
XnMUYeckne CBOICTBA Ha Npumepe
xnopa

Xnopoeogopoa. ConaHaa KMCoTa,

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

bunénunoteka LLOK
https://r.edsoo.ru/00adcd68

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

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

bunénunoteka LLOK
https://rn.edsoo.ru/00add8b2

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

bunénunoteka LLOK
https://rn.edsoo.ru/00addd12

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

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

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

bnénuoteka LLJOK


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

20

21

22

23

24

25

26

27

28

XVIMUWYECKME CBOICTBA, MONyUEHMe,
NpUMeHeHue

MpakTuyeckas paboTa Ne 2 o Teme
«lMony4eHne cCONAHOM KMCNOTbI,
n3yyeHue eé CBOMNCTB»

BblunCNeHNs N0 ypaBHEHUAM
XUMUYECKNX peakLmnii, ecnv ofuH 13
peareHTOB flaH B U36bITKE

O6wasa xapakTepncTnKa 3N1EMEHTOB
VIA-rpynnsl

ANNoTpoOnHble MOAUPMKaLMK Cepbl.
HaxoxzeHune cepbl U eé coefUHEHW
B npupoge. XMMUYECKMe CBONCTBA
cepsl

CepoB0OAOpOS4, CTPOEHME,
(hm3nyeckne N XMMUYECKNe CBOMNCTBA
Okcupbl cepbl. CepHaa KMCoTa,
(hn3nyeckKne N XMMmMYeCKne CBOICTBa,
npYMeHeHne

XNMUYECKMe peakuunm, nexatime B
OCHOBe MPOMBbILLJIEHHOTO crocoba
NONYyYEeHUst CEPHOM KMUCNOTbI.
XUMMNYECKoe 3arpasHeHue
OKpYy)atoLiein cpefibl COeJMHEHUAMY
cepbl

BbluncneHne MaccoBoi 40U BbIX0O4a
NMPOAYKTa peakumnu

O6LLas XxapaKTepucTnKa 3NeMeHTOB

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

bnénunoteka LLOK
https://r.edso0.ru/00ade348

bunénunoteka LLOK
https://r.edso0.ru/00ade488

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

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

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

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

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

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

bnénuoteka 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 nNpupoge, Pu3nyeckme un
XUMUYECKne CBOICTBA

ANMMMaK, ero usnyeckme un
XUMUYeCcKne CBOMCTBA, MonyyeHue 1
NMPUMEHEHMNE

MpakTuyeckas pabota Ne 3 no Teme
«[lonyyeHne aMmmmaka, n3yyeHue ero
CBOWCTB»

A30THas KucnoTa, eé hm3nyeckune un
XUMUYECKME CBONCTBA

Mcnonb3oBaHne HUTPATOB U COJeEi
aMMOHWA B Ka4eCTBE MUHepanbHbIX
ypobpeHunii. Xummyeckoe
3arpsisHeHue oKpyxXxatouwei cpesbl
COeiIMHEHMAMM a30Ta

docgop. Okeung ocgopa (V) n
(hocopHaa kucnora, Yusnyeckue u
XMUMUYecKne CBOMCTBA, MonyyeHue

Mcnonb3oBaHue (hocdartos B
KayecTBe MUHEepPasbHbIX Y400pEHWIA.
3arpsisHeHne NPUPOHON cpeabl
(hochaTamu

Yrnepopg, pacnpoctpaHeHue B
npupoae, nU3NYecKMe n XMMUYECKne
CBOICTBA

OKcufabl yrnepoga, nx hmanyeckme un
XMMMWYECKME CBOMCTBA.

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

bunénuoteka LLOK
https://rn.edsoo.ru/00adf004

bunénunoteka LLOK
https://rn.edsoo.ru/00adf180

bunénunoteka LLOK
https://rn.edsoo.ru/00adf306

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

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

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

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

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


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

37

38

39

40

41

42

43

44

JKosiornyeckne npobnemsl,
CBA3aHHble ¢ okcuaom yrnepoga (1V)

YronbHaa KucnoTta n eé conu

MpakTuyeckasa paboTa Ne 4 no Teme
"lMonyyeHne yrnekncnoro rasa.
KauecTBeHHast peakumsa Ha KapboHaT-
noH"

MepBOHayanbHble MOHATUS 06
OpraHnYecKux BeLLecTBax Kak o
COeflMHEHUAX yrnepoaa

KpeMHuii n ero coefiHeHus

MpakTuyeckas pabota Ne 5. PelleHune
KCnepuMeHTaNbHbIX 3a4a4 Mo Teme
«BaxHeWw e HeMeTanNbl N UX
COeiNHEHNA»

KoHTponbHas pabota Ne3 no teme
«BaxHewme HemMeTannbl N nX
COEfMHEHUN»

O6Lwasn xapakTepncTnKa XMMmn4ecKnx
3/1EMEHTOB — MeTasI0B.
MeTtannuyeckas cBAsb U
MeTannyeckas Kpuctaninyeckas
pelwéTka. ®Pu3nyeckne cBONCTBA
MeTasioB

Xumunyeckre cBoicTBa MeTanos.
DNEKTPOXMMUYECKUIA pAas,
HanpsHXXeHWn MeTannos

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

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

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

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

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

bunénunoteka LLOK
https://rn.edsoo.ru/00ae0e18

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

bunénunoteka 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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46

47

48

49
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51

52

53

54

95

56

O6Lwwme cnocobbl NonyyYeHns
mMeTanoB. Cnnasbl. BbluncneHus no
YPaBHEHNAM XUMUYECKNX peakLuii,
ec/in OfjUH N3 pPeareHToB COLEPXKUT
npumecu

MoHATME 0 KOPPO3NUM METanIoB

LLlenoYyHble meTanbl

OKCUAbI N TMAPOKCUAbLI HATPUS 1
Kanus

LLlenoyHo3emMesbHble MeTanbl -
Kanbunii 1 MarHui

BaxHelilne coeAnHEHNS KaNbLus

0606lLeHNe 1 cnucTeMaTu3ayms
3HaHW

XKECTKOCTb BOAbI 1 CNOCOOLI eé
yCTpaHeHus

MpakTuyeckas paboTa Ne 6 Mo Teme
"JK&cTKOCTb BOAbI U MeTOAbl eé
ycTpaHeHunsa"

ANOMUHWIA

AM{OTEpPHbIE CBOICTBA OKCKAA U
rmgpokcuga

Keneso



57

58

59

60

61

62

63

64

65

66

67

OKcuabl, TMAPOKCUAbLI N CONN Xenesa
(1) nxenesa (1)

0O606lLeHNe 1 cucTeMaTU3aums
3HaHWM

MpakTnyeckas paboTa Ne 7. PewweHne
3KCMepuMeHTaNbHbIX 3a4ay no Teme
«BaxHenwwwne meTannbl n nx
COefMHEHNA»

BbluncneHuns no ypaBHeHUAM
XUMUYECKNX peakuuid, eCnnm OAUH 13
peareHToB faH B U30bITKe UK
COAEPXUT NpUMecKH. BoluncneHums
MacCOBOI 40NN BbIXO4a NPoAyKTa
peakumm

0606lLeHNe 1 cucTeEMaTU3aLms
3HaHW

KoHTposnbHas pabota Ne4 no teme
«BaxHewme metanbl U nx
COeVHEHNA»

BeuwiecTBa n maTepuansl B
NOBCEeAHEBHOM XW3HM YenoBeka
XnMunyeckoe 3arpasHeHue
OKpY>XatoLel cpefbl

Ponb xmmMuun B peleHnn
3KONOrMYecKnx npobnem
Pe3epBHbIil ypok. O606LeHNe 1
cucTemaTmsayusa 3HaHuin

Pe3epBHbIil ypok. O606LeHMe 1

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

bnénuoteka LLOK
https://r.edsoo.ru/00ae3de8

bunénunoteka LLOK
https://m .edsoo.ru/00ae 1750

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

bnénuoteka LLOK
https://r.edsoo.ru/00ae4270

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

bunénuoteka LLOK
https://rn.edsoo.ru/00ae0dOa

bnénuoteka LLJOK


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

cucTeMaTmnsayms 3HaHuin
Pe3epBHbIil ypok. O606LeHNe 1
cucTeMaTusanms 3HaHui

OBLWEE KO/MMMYECTBO YACOB IO
MPOrPAMME

68

68

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

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


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




YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U YYEHUKA

» Xumusi, 8 knmacce/ I'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A.,
AxkumoHepHoe o0miectBo «M3aarensctBo «IIpocBemenne)
» Xumus, 9 knacce/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.,

AxkumoHepHoe o0uiectBo «M3aarensctBo «IIpocBemenne)

METOJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://m.edsoo.ru/ff0d210c¢






