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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMMHM Ha YPOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMA K pPe3yJbTaTaM OCBOEHUS OCHOBHOMA
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OPa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OO0, a Takxke Ha OCHOBE (pemepambHOil paboueil mporpammsl
BOCIUTAHUS U C YYETOM KOHUENIMK MPEMOAaBaHNs YUYEOHOT0 mpeaMeTa « XUMHUSD
B 00pa3oBaTeibHbIX Opranu3anusx Poccuiickoii denepanum.

[Iporpamma Mo XWMHM AAET OPEACTABICHUE O MENX, OOIICH CTpareruu
OoOy4YeHusl, BOCIHTAHUS W Pa3BUTHI OOYYAIOIIMXCS CPEACTBAMHM Y4YEOHOrO
OpeaIMeTa,  yCTAHABIMBACT  00S3aTEIbHOE  NPEAMETHOE  COJCP)KAHUE,
OPEyCMAaTPUBAET PACHPEACIICHUE €ro Mo KjaccaM W CTPYKTYPHUPOBAHUE IO
pazaenam M TeMaM MpPOrpamMMbl MO XWMUH, OMNPEAENSICT KOJUYECTBCHHBIE W
KaYeCTBEHHBIE XapAKTEPUCTUKU COAEPKaHUs, PEKOMEH Ty EMYFO
NOCIEAOBATENBHOCTD M3YUYEHUS XUMHH C  YYETOM  MEXKNPEAMETHBIX U
BHYTPUOIPEAMETHBIX  CBA3€H, JIOTMKM y4eOHOTO  MOPOLECCA, BO3PACTHBIX
0COOEHHOCTEH  O0yYaroluXxCcsi, ONPEACTAseT BO3MOXXHOCTH MPEAMETa IS
peanuzanu TpeOOBaHWM K Pe3yJibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeibHOM
MPOrpaMMbl HaA YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs, a TaKKe TPeOOBAHUNA K
pe3yabTaTtaMm 0OyYeHUs XUMUHU HA YPOBHE LIEJICH U3YUEHHs TPEAMETA U1 OCHOBHBIX
BUJIOB YUYEOHO-TIO3HABATENILHON ACITENPHOCTH OO0yYaromerocss Mo OCBOEHUIO
y4eOHOr0O COACPKaAHUSI.

3HaHWE XWMHH CIY>KAT OCHOBOM It (OPMUPOBAHWS MUPOBO33PCHUS
00y4aroIerocs, €ro MpeACTaBICHUI O MAaTEPUAIbHOM €IMHCTBE MHUPA, BAKHYIO
POk UrparoT (HPOpMHUPYEMBIE XMUMHEH MPEACTABICHUS O B3aMMONPEBPALICHUIX
SHEPruM W 00 HBOJIIOLMKA BEIIECTB B MPUPOAC, O MyTAX PEIICHUS MIOOATBHBIX
npoOJeM yCTOWYMBOIO PA3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

H3yueHne XuMuu:

CHOCOOCTBYET  peau3allid  BO3MOXHOCTEH  [UIs  CaMOpa3BUTUSL W
(hOpMHUPOBAHUS KYJIBTYPbI JIMYHOCTH, €€ 001ICH U (PYHKIIMOHATLHON rpaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHPOBAHME MBILIICHHUS W TBOPYECKUX CIOCOOHOCTEH
0o0ydJarolmxcs, HaBBIKOB WX CAMOCTOSTENbHOM  y4eOHOH  AEATENBHOCTH,
SKCIECPUMEHTAJIBHBIX M MCCIICAOBATEIBCKAX YMEHHH, HEOOXOAMMBIX KaK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPOYECCUOHATBHON ACITETbHOCTH,

3HAKOMHUT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIAAbIBACT OCHOBBI
LEJIOCTHOTO B3I HA €IMHCTBO MPUPOABI M YEIOBEKA, SIBIISICTCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHMH €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00y YarOIIUXCH,
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COCOOCTBYET (POPMUPOBAHUIO HEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HayYHBIM 3HAHUM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOIl BKJIaJ B DKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHbIE HamMpaBicHHUS B OOYYEHUM XMMHUHU OOECHEUYMBAKOTCS CIECHA(PHUKON
COJNEP)KaHUSl  YU4eOHOro  MpeaMEeTa, KOTOPBIA  SBISETCS  MEAArOTMYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKM XUMHUM HA OMPEACTEHHOM 3Tane €&
Pa3BUTHSI.

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

CTpykTypa coaepKaHHsl MPOTrPaMMBbl IO XUMHHM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAX0AA K €€ M3yueHur0. COAECpP)KaHME CKIIABIBACTCA U3 CUCTEMBI
MOHATUH O XUMUYECKOM JJIEMEHTE M BEILIECTBE U CUCTEMBI MOHATUI O XUMHAYECKOM
peakuu. OO€ 3T CUCTEMBl CTPYKTYPHO OPraHM30BaHbl MO MPUHIUIY
[TOCJIEAOBATEBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IMPEACTABICHUMN
Pa3HOro YpOBHS:

— @TOMHO-MOJIEKYJIAPHOTO YYEHHsI KAK OCHOBBI BCET0 €CTECTBO3HAHUS,

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

— YUEHUS O CTPOECHUM 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
YPOBHSL K JPYTrOMYy, BBIMOJHSAS (PYHKIMM OOBICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH IMPAKTUYECKOIO NMPUMEHEHUSA W IOJYYECHHS
MU3Y4YaEMBIX BEILECTB.

OcBOCHHME TMpOrpaMMBl MO XHMHM  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 MPEeAMETOB. «OKpY>KAOIUHA MUPY,
«buonorus. 5-7 knaccel» U «Duzuka. 7 Kiracey.

[Ipy W3y4eHMH XUMUU MOPOUCXOAUT (POPMUPOBAHME 3HAHWUNA OCHOB
XUMHYECKOH HAyKH KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENIBHOCTA YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYDBIL.
3amaya y4yeOHOTrO MpeAMETa COCTOMT B (POPMUPOBAHWMU CUCTEMBI XUMHYECKHX
3HaHUH — BaXHEHIINX (DAKTOB, MOHSITHI, 3aKOHOB U TEOPETUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OOOOMIEHNI MUPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B
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NPUOGLLEHNM K Hay4HbIM MEeTOfaM O3HAaHUS MNPU  W3YYEHUW BELLECTB W
XUMUYECKUX peakUuii, B (hOPMUPOBAHUN 1 Pa3BUTUM NO3HABATENbHbLIX YMEHWUIA U
NX TMPUMEHEHUM B Y4ebHO-NMO3HaBaTe/NIbHOM W y4YebHO-MCCNen0BaTeNbCKOW
NeATeNbHOCTX, OCBOEHWM MpaBun 6e30MacHOro obpalleHnss C BellecTBaMu B
MOBCEAHEBHOM XXMU3HM.

[Mpn M3yYeHUU XUMUN Ha YPOBHE OCHOBHOIO OOLLEro 06pa3oBaHUsA BaXKHOE
3Ha4eHue NprMobpenn Takue LeNK, Kak:

- (hopMUpPOBaHNE WHTEN/EKTYaAIbHO Pa3BUTOM JIMYHOCTW, TOTOBON K
camoobpa3oBaHuiO, COTPYAHWUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PELLEHNN,
CNOocoBHOM afanTUPOBaTLCA K ObICTPO MEHSIOLLMMCS YC/TOBUSAM YXXNU3HM;

- HanpaBNeHHOCTb  0Oy4YyeHMss Ha  CUCTemMaTUyeckoe  MpuobLLEeHne
obyvalowmxcsd K CaMOCTOSATE/IbHON MO3HABaTE/IbHON AEeATEeNIbHOCTM, Hay4YHbIM
MeToZaM MNO3HaHUS, (OPMUPYHOLWMM MOTMBALMIO U pa3BUTUE CMOCOBHOCTEN K
XUMUW;

- obecneyeHne ycnoBmii, CNocoBCTBYIOLLMX MPUOBPETEHUIO 0OYyYatoLLMMMUCA
onblTa Pa3HOOOPa3HON [esSATeNIbHOCTU, MO3HAHUA WM CaMOMO3HAHWSA, K/KOYEBbIX
HaBbIKOB (K/THOUEBbIX KOMMETEHLMIA), UMEKOLWMX YHUBEPCA/IbHOE 3HAYeHMe A1
Pa3/INYHbIX BUOOB AEATENIbHOCTY;

- (hopmMupoBaHMe 06LIen (YHKUMOHANIbHOM W eCTeCTBEHHO-Hayu4HO
rpaMOTHOCTW, B TOM YWCNe YMEHWUA OOBACHATbL W OLEHMBATb SABMIEHUS
OKPY>KaloLero Mupa, UCMNonb3ys 3HaHUS W OMbIT, MOMYYEHHbIE MPU U3YUYeHUU
XUMUK, MNPUMEHSATb WMX NPU pelleHnn npobnemM B MOBCEAHEBHON XXU3HU U
TPYAOBOWN AeATENbHOCTY;

- (bopmupoBaHME Y  O0yuYalOLLUMXCA TYMaHUCTMYECKUX  OTHOLLIEHWNA,
MOHUMAHNA LIEHHOCTU XMMMUYECKUX 3HaHWA [ONs BbIPAOOTKM  3KOMOMMYECKU
Llenecoobpa3Horo noeefeHNss B ObITy W TPyAOBOWM [AEATENbHOCTM B LENAX
COXpaHEeHUs CBOEr0 3[10POBbS 1 OKPYXKaOLLIEW NPUPOLHON Cpefbl;

- pasBuTME MOTMBAUMM K OOYYEHWUIO, CMOCOOHOCTE K CAMOKOHTPO/MO U
CaMOBOCMUTaHMIO Ha OCHOBE YCBOEHMS  OOLLEYENOBEYECKUX  LEHHOCTEWN,
FOTOBHOCTM K OCO3HaHHOMY Bbl6OpYy NpoduIs U HanpaBfEHHOCTU Aa/lbHEMLLEro
00yueHus.

OO6Llee 4MCIO 4acoB, OTBEAEHHBLIX [N WU3YYEHUS XUMUM Ha YPOBHE
OCHOBHOr0 06LLero obpasoBaHus, coctaBnseT 136 yacos: B 8 Knacce - 68 yacos (2
yaca B Heflento), B 9 knacce - 68 yacoB (2 yaca B HefleNto).
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COJAEPKAHUE OBYUYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Posb XUMUU B JKM3HU YETOBEKA. XUMHS B CUCTEME HAYK.
Tema w BemiecTBa. MOU3NYECKUE CBOWCTBA BEIIECTB. ArPEraTHOE COCTOSHUE
BenlecTB. [oHsATHE O METOAAX MO3HAHHMS B XMMUHM. UKMCThIE BEIIECTBA U CMECH.
CrocoObl pa3acicHUst CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMUYECKHE HJIEMEHThl. CHMBOIBI XUMWUYECKUX
3eMeHTOB. [IpOCThIE M CHOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Qopmysia. BaneHTHOCTP aTOMOB XWUMHUYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BellecTB. (OTHOCHTENbHAS AaTrOMHas —Macca.
OTHOcuTENBHAS MOJICKYJISIPHAs Macca. MaccoBas 10 XUMHUYECKOTO 3JIEMEHTA B
COCIMHECHHH.

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

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 XMMHWYECKOW MOCY0M, MpaBuiaMu padoTel B 1a00Oparopun u
npuéMaMu oOpanieHusl ¢ JJabOpaTOPHBIM O00OPYJOBAHUEM, U3YUYEHHE W OMUCAHUE
(U3nYECKUX CBOWCTB OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
(¢u3znuecknx (TUIaBJICHUE BOCKA, TasHUE Jibjla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHJCHCALMS BOJbI) U XUMHYECKHAX (TOPEHUE CBEYM, MPOKATMBAHUE
MEHON MPOBOJIOKH, B3AMMOACHCTBAE MEJIAa C KMCIOTOM) SABNEHU, HAOMOaeHNE U
OMKCAHUE TPU3HAKOB MPOTEKAHUS XWMHUYECKUX peakumid (Pa3sIoKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOPHIOM Oapwsi, pa3jioKeHHe TMAPOKCHIA
meam (11) mpu HarpeBanum, B3aMMOACHCTBIE Kkene3a ¢ pacTBopoM conm meau (1),
U3YYECHUE CNOCOOOB pa3leiICHUs CMECEH: C MOMOINBID MarHuTa, (PUIbTPOBAHUE,
BbIMIAPUBAHUE, NUCTUILISALMS, XpOoMaTorpadus, TPOBEACHHE OYUCTKH MMOBAPECHHOMN
COMM, HAONIOACHWE W  OMNMCAHME  PE3YJbTAaTOB  MPOBEACHUS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MAacChl, CO3JaHHME MOJCIEH MOJIEKYJI
(IIapOCTEP>KHEBBIX ).

Baxueiimime npeacraBuTe/ M HEOPraHNYECKUX BEIECTB

Bosnyx — cMech razoB. CocraB Bo3ayxa. KACIoOpom — 3IEMEHT U MPOCTOE
BenlecTBO. HaxoskneHwe kucenaopoga B OpUpPOnE, (PU3MUECKHE M XMMHUYECKUE
cBoiicTBa (peakuum ropeHus). Oxcuabl. [IpuMenenue kucnopoaa. CrocoOsl
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NOJyYEHUs KUCIOpoJa B JIabopaTopud M MPOMBINUIEHHOCTH. KpyroBopor
KHAC0poa B mpupojie. O30H — aJIOTPOIHAS MOAU(PUKALAS KUCITOPOAA.

TemnoBol >pPEKT XUMHUECKOW peakluu, TEPMOXUMHUYECKUE YPaBHECHMS,
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, (PU3NYECKUE KW XUMUYECKUE CBOWCTBA, MNPUMEHEHUE, CIOCOObI
rostyueHus. Kucmorel 1 comu.

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

dusnyeckue CBOMCTBA BOABL. Boaa Kak pacTBOpUTENb. PacTBOpHL
HachblleHHBIE W HEHACHIMICHHBIE PACTBOPBI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBast 10Jisl BEMIECTBA B PACTBOPE. XUMHUECKHAE CBOMCTBA BOJBI. OCHOBAHUS.
Posie pacTBOpOB B MPUPOJAE U B KU3HM 4YEJIOBEKA. KpyroBopoT BOABI B MIPUPOJIE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BO/I.

Knaccudukanus Heopranmdeckux coeamHenuid. Okcunpl. Knmaccudukanus
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. HoMmeHkiarypa ocCHOBaHW. DU3MYECKHUE U XUMHUUYECKUE CBOWCTBA
OCHOBaHWi. [TonyueHne OCHOBAHMIA.

Kucnotel. Knaccupukaums kucnor. HoMeHknatypa kucioT. OU3nyeckue u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHocTm MetaoB H. H. bekerosa.
[Tonyyenue KUCIOT.

Comu. Homenkmarypa coseil. GU3HYECKUE U XUMUYECKUE CBOMCTBA COJEH.
ITonydeHnue coiei.

['eHeTHYECKAs CBSI3b MEXKAY KJIACCAMU HEOPraHUYECKUX COCIMHEHUA.

Xumuueckuii yJKkcnepumenm:

KAUECTBEHHOE OINPEACIICHUE COACP)KAHUS KUCIIOPOJA B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHME W W3YUYCHHE CBOWCTB KHCIIOPOAA, HAOJIOACHUE
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 BogOpoaa ¢ okcuaoMm meau (II)
(BO3MOXKHO MCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH PACTBOPEHMSI BEIIECTB C
Pa3NM4HON PACTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C  ONPEACIIEHHON
MAacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, B3AUMOAEUCTBUE BOJBI C METAJIAMU
(HaTpueM ©  KajblueM) (BO3MOXKHO  HMCIHOJIb30BAHUE  BHJICOMATEPHUAIIOB),
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UCCIICIOBAaHUE O00pa3slOB HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHST OKPACKW MHAMKATOPOB B PaCTBOPAxX KHUCIOT W LICTOYEH,
U3y4YeHUE B3auMoAckcTBHa okcuaa mean (1) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KHCIIOT C METAUIAMH, PEaKUMii HEUTpaM3alMu, MOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeETaula APYTMM M3 pacTBOpPA COJIM, PELICHHE
SKCIIEPUMEHTAJIBHBIX 3a4a4 Mo Teme «BaxkHelmme Kiaaccsl HEOPraHWYECKUX
COCIMHECHUI).

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

[lepBbic MONBITKH KIACCH(PHUKALMN XUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
Ipynnax CXOJHBIX 3JEMEHTOB (INEJIOYHBIE W IIEIOYHO3EMENIbHBIE METAJLIBL,
TJTOTE€HbI, HHEPTHBIE Ta3bl). DJEMEHTHI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

ITeproanueckuii 3akoH. lleproanyeckas cucreMa XMMHYECKUX 3IIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuoaHas W JJUHHONEPUOAHAS  (POPMBI
Ileproauyeckoil cucTeMbl XUMUUYecKuX 35ieMeHToB [{. Y. Menneneesa. [lepuonasl
u rpynnsl. DHU3NYECKUI CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA M
IPYIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M30Tonbl. Dnekrponel. CTpoeHHe
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MEpBBIX 20 XUMHUYECKMX  DJIEMEHTOB
Ilepunonmueckoin cucremel [[. M. Menneneesa. XapakTepucTHKa XUMHYECKOIO
3JIEMEHTA IO €ro nonoxeHur B [lepuoanueckoii cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca arOMOB XWMMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akona u [lepuoaAnvecKoi CUCTEMBI XUMUYECKUX
DJIEMEHTOB MUl pa3BUTUs Hayku W npaktuku. [[. M. MenneneeB — y4€HBIA H
IPOKIAHUH.

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

Crenenp  okucieHus.  OKUCIMTENIBHO-BOCCTAHOBUTENBHBIE — PEAKLUU.
[Tpoueccel OKUCTIEHUS U BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii Ikcnepumenm:

U3y4YeHUE OOpa3lOB BEIIECTB METAUIOB W HEMETAJUIOB, B3aWMOJACHCTBUE
TMAPOKCUIA LMHKA C PACTBOPAMH KHCIOT M IWICJIIOYEH, MPOBEACHUE OIIBITOB,
WUTFOCTPUPYIOIIUX —~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(rOpeHue, peakunuy Pa3IoKEHHs], COCTUHEHUS ).

Mesxcnpeomemnoie céasu
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Peanm3zanmss MEKNPEAMETHBIX CBSI3CH MPU WM3YYECHUM XMMHM B 8 KItacce
OCYUIECTBIISIETCS. 4YEPE3 MCHOJIb30BAHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBJISFOIIUXCS CUCTEMHBIMU JUISI OTCIBHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOIO [UKJIA.

OO1Ke €CTECTBEHHO-HAYYHBIE MOHATHS. HAY4YHbIN (PaKT, runoresa, Teopusl,
3aKOH, AaHaJiu3, CHHTE3, KIacCU(PUKalus, MEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUC.

du3nKa: Marepus, aroM, 3JJICKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJUJ,
M30TOIBI, PAAMOAKTUBHOCTh, MOJICKYJA, SJICKTPUUYECKHUIA 3apsjl, BEUIECTBO, TEJNO,
00BEM, arperarHoe COCTOSHUE BEUIECTBA, ra3, (PU3UMYCCKUE BEIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TJTAHETHI, 3BE311bI, COIMHIIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

I'eorpadus: armocdepa, ruapocepa, MHUHEPANIBI, TOPHBIE MOPOIBL,
MTOJIE3HBIE UCKOMAEMBIE, TOTLUIMBO, BOJIHBIC PECYPCHL

9 KIIACC

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 COOTBETCTBUU C TMOJOKCHUEM JJIEMEHTOB B Ilepmoanueckoit
CUCTEME W CTPOCHUEM UX aTOMOB,

CTpoeHue BEIIECTBA. BHUJIBI XMUMWYECKOW CBS3H. THIBI KPUCTATMYECCKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEMIECTBA OT THIA KPUCTAUIMYCCKON PEMIETKU U
BHUJA XUMHUUYCCKOM CBSI3M.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKHUE
CBOMCTBA BEWICCTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COCAMHEHWM, TEHETUYECKAS CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanuss XuMHUUECKUX PEAKIMM MO pa3TuyHbIM MPU3HAKaM (IT0 YKUCITY
W COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEHICCTB, MO TEIIOBOMY 3(P(EKTy, MO
U3MECHEHUIO CTEMEHEH OKUCICHUS XMUMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHIO KaTajau3aropa). OK30- U SHAOTEPMUYECCKUE PEAKIUU, TEPMOXUMHUUYECKHE
YPaBHCHHS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOH peakiuu. [loHsiTie 00 0OpaTMMBIX W
HEOOpaTUMBIX XUMHUYECKUX peakiusiX. [IoHITHE 0 TOMOrE€HHBIX M TE€TEPOrE€HHBIX
peakuusx. [lonsarue o karamuse. [IOHITHE O XUMUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XHUMHWYECKOW PEAKIMHA M TMOJIOKEHUE XUMHUYECCKOTO
PABHOBECHSL.

OKHCITUTENBHO-BOCCTAHOBUTEILHBIE  PEAKIIMKM,  AJICKTPOHHBIM  OanaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEBHOM peaKIuu. CocrapiicHHE  ypaBHECHMI
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OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMA € MCHOJIB30BAHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus dIEKTPOIUTAYECKON JUCCOLMALMU. DNEKTPOJIUTHL U HEAJIEKTPOJIMTHI.
Karnonel, aHMoOHbl. MexaHW3M JHUCCOLMALIMKA BEIIECTB C PA3IMYHBIMU BUAAMHA
XUMHUYECKOH CBsi3H. CTeneHp aucconnanni. CUIbHBIE U CTA0BIE SNIEKTPOTIUTHI.

Peaknun noHHOTrO 0OMEHa. YCIOBUS MPOTEKAHUS PEAKIMiA HOHHOTO OOMEHa,
NOJIHBIE M COKPalIEHHBIE HMOHHBIE ypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBaHMI W CcoONEii B CBETE MPEACTABICHUH 00 3ICKTPOIMTAYECKOM
qucconmranyv. KauecTBeHHbIE peakiiii Ha HOHBL. [[OHATHE O THAPOIU3E CONIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHME C MOJENAMHM KPUCTALIMYECKUX PEIIETOK 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, IMPOLECCAa AMCCOLMALMM KHUCJIOT, WICINOYEH U CoJiel
(BO3BMOKHO  HCIIOJIB30BAHME  BHUJACO  MATEPUAIOB), TNPOBEIACHHE  OMNBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKkuuMid  MOHHOro  OOMEHa
(oOpa3oBaHME Ocagka, BBIICICHHE Ta3a, OOpa30BaHUE BOJBI), OMNBITOB,
WUTFOCTPUPYIOIIUX —~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTEIIBHBIX — PEAKUUi
(ropeHue, peakuuu Pa3JIoKeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHWYECKUX
BEIIECTB C MOMOLIBKD  KAYECTBEHHBIX PEAKUM HA HOHBI, PEIICHUE
3KCIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX COeIMHEHUSA

OOmwas xapakTepucTuka rajoreHoB. OCOOCHHOCTM CTPOCHHUS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (DU3MYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUYECKHE CBOWCTBA HA OpUMEpPEe  XJjopa
(B3aMMOJICHCTBUE C METAINIAMH, HEMETAJIaMH, WIEJI0YaMu). XJIOPOBOJIOPOI.
ConsgHast KACIOTA, XMMUYECKAE CBOMCTBA, MOJyYCHHUE, NMPUMEHEHUE. JlercTBre
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
IOPOCTBIX BEIIECTB — KMCIOPOAA U CEPbI. AJUTOTPOITHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepoOBOAOPO, CTPOEHHUE, (PU3NUYECKUE U
XUMUYECKME CBOMCTBA. OKCHIBI CEPBI KaK NMPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHass  KHCJIOTa, (PU3HYECKHME M XUMUYECKHE CBOMcTBa (00IIME  Kak
OPEICTAaBUTENSL KJlacca KHCIOT W crneuuduueckue). XUMUUECKHE PEaKIny,
JeKalue B OCHOBE MPOMBILUIEHHOTO Cnoco0a MOJYYEHHUS CEPHOM KUCIIOTHI
[TpumeHenne cepHoit KUCIOTEL. COJIM CEPHOM KUCIIOTBI, KAYECTBEHHAS PEAKLIMS HA
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cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCAMHEHUI B MpUpoAe. 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, pacmpOCTPAHEHUE B MPUPOE,
du3nUecKue 1 XMMHYECKUE cBOMCTBA. KpyroBopoT a3ota B npupojae. AMMHUAK, €T0
du3nUecKrue U XUMUYECKUE CBOMCTBRA, MOTyUYeHUE U TpuMeHeHue. Cojiu aMMOHMUS,
uX (puzMUECKre U XMMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MOJydYeHue, (PU3MUYECKre M XUMUYECKHUE
cBOiicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUST B KAUeCTBE MMHEPATbHBIX
ya00peHnii. XMMUYECKOE 3arps3HEHUE OKPYKAKOLICH Cpeabl COEAMHEHUSIMHU 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 CBOMCTBA,
nonyudenue. Mcnons3zoBanue PpocdhaToB B KAUECTBE MUHEPATbHBIX Y TOOPEHHIA.

OOmast xapakrepucThka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWS.  YIJIEPOA,  AJUIOTPOIIHBIE
MoTu(pUKAIMKM, PACMPOCTPAHEHUE B TPpUpoAC, (PU3MUECKUE U XUMHUYECKUE
cBoiicTBa. Ancopoums. KpyroBopor yraepoaa B npuponae. OKCHIbI yIiepoaa, ux
¢u3nuecKue M XUMHUYECKUE CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBbI,
NOJYYEHUE M MPUMEHEHUE. DKOJIOTUUECKUE MPOOJIEMBI, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumorteza mnoOanbHOrO NOTEIJIEHUS KJIMMara, MapHUKOBBINA
3 dexT. YronbHas KUCIIOTa U €€ COJU, UX (PU3NYECKHE U XUMUUYECKHUE CBOWMCTRA,
nojay4yeHue W npuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HMOHHI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIICHHOCTH U CETCKOM
XO3SHCTBE.

[lepBoHaYaNbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCITMHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, all€TUIICH, 3TAHOJ, TJIMLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbIE HMCTOYHHMKHM YIJIEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, HEPTh),
OPOAYKTBEl WX TNepepaboTku (OEH3WH), UX POJib B OBITY W MPOMBILIIEHHOCTH.
[ToHsTue 0 OMOOTUYECKH BAXKHBIX BEIIECTBAX: JKUPAX, OCNKax, YIieBOAaX — U UX
poJii B OKM3HM 4YENOBEKa. MarepuanbHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue u XUMUYECKHE CBOWCTBA, MOJyYEHUE U
npuMeHeHue. CoeMHECHHUS KpeMHHUsT B mpupoje. OOumme NpeAacTaBiacHUs 00
okcuae kpemuus (IV) u kpemHueBo# kuciaore. CUAMKATBI, UX MCIOJIb30BAHUE B
ObITY, B MPOMBIIIJICHHOCTH. BakHeHIUE CTPOUTENbHBIE MATEPUANIbl, KEPAMUKA,
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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 COEAMHCHUH (BO3MOKHO MCIOJIB30BAHUE BUIAECOMATEPHAIIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TalOrE€HUJOB), O3HAKOMJICHHE C
oOpazamMu  ceppl M €€  COCOAMHEHUSIMHM  (BO3MOXKHO  MCIOJB30BAHHUE
BUJICOMATEPUAIIOB), HAOJIFOICHUE TpoIecca OOYIMBaHUsS caxapa MoJj JACHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM  KHUCJIOTHI, H3YYEHUE XUMHYECKAX CBOWCTB
pa30aBIICHHOM CEPHOM KUCIIOTHI, TPOBEACHUE KAYECTBEHHOM PEaKIMK HA CyJbdar-
WOH W HAOMIOJAEHUE MPHU3HAKA €€ MPOTEKaHWs, O3HAKOMIJICHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX COCAMHEHMH (BO3MOKHO MCHOIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3amMu a30THBIX U (POCPOPHBIX YAOOPEHUi, MOyUYEHHUE,
coOMpaHue, PACIO3HABAHUE W HW3YYCHHE CBOWCTB aMMHUAaKa, MPOBEICHUE
KQUECTBEHHBIX PEaKIMii HA MOH aMMOHMS M (ocaT-uOH U U3YUYECHHE MPU3HAKOB
WX MIPOTEKAHU, B3aUMOICCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI ¢ MEJIBIO
(BO3MOXKHO  HCIOJB30BAHME  BHUJCOMATEPUATIOB),  M3YUYCHHE  MOJEEH
KPUCTAUIMUECKUX PEIIETOK anmasa, rpadura, QyiiepeHa, O3HAKOMIICHHE C
OPOLECCOM  aACOPOLMM PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJIy4YeHHE, COOMPAHKE, PACIIO3HABAHUE W W3YUYCHUE
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 KX 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
METAJJIMYECKass  KpPUCTAUIMYeCKass  PeIETKA.  DNEKTPOXMMHYECKHMH  Psl
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
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TMAPOKCUIBI HATPUS W Kanus. [IpUMEHEHME IIENOYHBIX METALIOB 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. BaxHedmue coenuHEHUs KaiblMs (OKCUA, THIPOKCHI, COJIM).
2KécTkocTh BOIBI M CIOCOOBI €€ yCTPAHEHMUSI.

ATOMUHMIA: NOJIOKEHUE B [IeprHOaNYECKOi CUCTEME XUMUYECKUX SJIEMEHTOB
J. Y. Menneneesa, CTpoeHUE aroMma, HaXOKIeHHE B mpupone. Pusndeckue u
XUMHYECKHAE CBOMCTBA amtOMUHUSA. AMPOTEPHBIC CBOMCTBA OKCHUIA W THMAPOKCHIA
ATFOMUHUS.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB /1.
H. MenneneeBa, CTpOEHHE aroMa, HaxXO)KaeHWe B mpupone. POuU3AYEeCKUe U
XUMUYECKUE CBOMCTBA *kene3a. OKCHUIIbI, TUIPOKCH I U cotu xkene3a (11) u skenesa
(III), mx coctas, CBOMCTBA 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
(BO3MOYKHO  WCIHOJIb30BAHWUE  BHUJECOMATEPHATIOB), MPHU3HAKOB  MNPOTCKAHUS
KAUECTBEHHBIX PEAKIMIA HA WOHBI. MArHWs, KJIbLMS, ATIOMUAHUS, LAHKA, JKEIe3a
(II) m »xeneza (I1I), menm (11), HabmrOAEHUE W OMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kausd W KaiblMs (BO3MOXHO WCHOJB30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOWCTB FMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA IMHKA, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe « BakHenmme
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). Posb XuMHuH B PEIIEHUN SKOIOTMYECKUX
npooIieM.

Xumuueckuii ykcnepumenm:

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

Mesxcnpeomemnoie ceasu
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Peanuzanus MeXIpeIMETHBIX CBsi3el NMpU M3YUECHUM XMMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 MCMOJIb30BAHME KAaK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATWMN, TaK ¥ TOHATUH, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUHBbIC TIOHSATHS: HAy4HBIH (PaKkT, TMIoTe3a, 3aKOH,
TCOpHUsS, aHaliu3, CHHTE3, KiaccupuKaiuys, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, HW3MEPCHHME, MOJACb, SBJICHHWE, TMapHUKOBBIN
3P deKT, TEXHONOTUS, MATEPUAITBI.

duzuka: Marepus, aroM, D3JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH,
W30TOMbI, PagMOaKTUBHOCTh, MOJICKYJa, JJIEKTPUUYCCKUM 3apsija, MPOBOJHHKH,
NOJYMPOBOJHUKHU, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KpUCTAITHYECKas
peméTKa, CIjiaBbl, (PU3NUECKUE BEIWYWHBI, CIUHHUIIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, dKOCHCTEMA, MUHEPATILHBIC
yA00peHUs, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, MATATEIBHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpANIBI, TOPHBIE MOPOJIBL,
MOJIE3HBIE UCKOTIAEMBbIE, TOTIJIUBO, BOJAHBIE PECYPCHI.
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INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJbTaTBl OCBOCHUS MPOrpPaMMbl  OCHOBHOIO OOWIErO
0o0pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUST XMMUU B CIAUHCTBE Y4E€OHOW H
BOCIIMUTATENIBHON NEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIBTYPHBIMU W JAYXOBHO-HPABCTBEHHBIMUA LIEHHOCTAMU, IPUHATBIMH B
oOlIecTBE MpaBWIaMM M HOPMAMHM TOBEACHUS M CHOCOOCTBYIOT MpoLeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALMAN 00y YAFOIIUXCS.

JIMYHOCTHBIE ~ pE3yNbTAThl  OTPAKAKT  TOTOBHOCTHh  OOYYaROIIUXCS
PYKOBOACTBOBATECA CUCTEMOW MO3UTUMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
PacIIAPEHUE ONBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIIECHHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
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 HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHpPa U O0IIECTBA;

2) rpa}kaIaHCKOro BOCIMTAHUSL:

MPEICTABICHAST O COLMAJIBHBIX HOpPMAax M MpPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCNENOBATENBCKOM, TBOPYECKOM WM OpPyrHX  BUOAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH MPU
BBITIOJTHCHMHA yYEOHBIX, MO3HABATEIBHBIX 3a7a4, BBIMOJHECHHA XUMHYECKHAX
AKCIIEPUMEHTOB, CO3AAHUN YUEOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOTIOHUMAH U0
U B3aUMOIIOMOIIM B TPOLECCE ITOW Y4eOHOU JEATETLHOCTH, 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 VPOBHIO Pa3BUTHS HAYKA W COCTABIIAOLINE
OCHOBY JUIsl TOHMUMAHWs CYIIHOCTA HAYYHOW KapTHHBI MHpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MPAPOIHON CPENOM, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEN,

[TI03HABATEIbHBIE MOTHUBBI, HAMPABJIICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUHU MO
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHHUMN,
NO3HABATENIbHOM, MH(POPMANMOHHON W YMTATEIbCKOM KYyJIbTYphl, B TOM YHCIE
HABBIKOB CaAMOCTOSTENBHONH pabOTel C y4E€OHBIMA TEKCTaMHM, CHOPABOYHOM
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JUTEPATYPOi, MTOCTYNHBIMA TEXHHUYECKHMH CPEACTBAMH HMH(POPMAILIMOHHBIX
TEXHOJIOT U,

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

4) popmMupoBaHus KYJAbTYPHI 310POBbSL:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIA 00pa3 >KW3HW, OCO3HAHWE MOCIECACTBUIA U
HENPUATHE BPEIHBIX TPUBBIYEK (YIIOTPEOICHUS AJTIKOTOMIsl, HAPKOTUKOB, KYPEHHS ),
HEOOXOMMOCTH  COOTFOICHUST MpaBwyl  OC30MACHOCTH TNpU  OOpaleHUH ¢
XUMHUYECKAMH BEIECTBAMU B OBITY U pPEalbHOMN KU3HU;

S) Tpy10BOro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Mpodeccuii u Tpyaa pa3inuHOro poja,
YBOKCHHE K TPYIy M pe3ysibTaraM TPYAOBOH ACITETBbHOCTH, B TOM YHMCIE 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,
yCHemHoi npoeCCUOHATIBHON ACATEIbHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHWIHA,
TOTOBHOCTB aJallTUPOBATHCA B MPO(PECCHOHATIBHOM cpene;

6) SKOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LEJNECO00Pa3HOEC OTHOUICHHE K NPHUPOJAC KAaK HCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHKUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o0paza KM3HU, OTBETCTBECHHOE OTHOIICHWE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 30POBBIO, OCO3HAHHME LICHHOCTH COOIIOACHHMS
npaBIT OE€30MACHOTO MOBEACHUS MPU PadOTE ¢ BEMIECTBAMH, A TAKXKE B CUTyalHsX,
YTPOKAOIIMX 3I0POBBIO W KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHUS, MOJYYACMBIE MPUA U3YUYCHUW XUMHH, AJIs
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 MeTanpeAMETHBIX PE3YJbTATOB BBIACIAIOT 3HAYMMBIC JUIS
(hOpMHUpPOBaHUST MHUPOBO33PECHUsI OOIICHAYYHBIE TOHSTHS (3aKOH, TEOPHs,
OPUHLAIL, TAMOTE3a, PaKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U APYTOE.), KOTOPBIE
UCIOJB3YIOTCA B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIAMETAaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM
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HAYYHOH KapTHMHE MUpa, U YHUBEPCAIbHbIC yUeOHBIC ACHCTBHS (IO3HABATEIIBHEIE,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIECUMBAOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIJAHUPOBAHUIO M OCYIIECCTBICHUIO YUYeOHOMH
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble JJoruyeckue aeiicTeus:

YMEHMSI MCHOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHHS TPA OCBOCHHHU
3HAHWHA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBLICHATH MX XapAKTCPHBIC
NPHU3HAKK, YCTAHABIMBATH B3aUMOCBSI3b C JAPYTHMH MOHSATUSMH), UCHOJIb30BaTh
NOHATUS JJI1 OOBSICHEHUS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOMPATh OCHOBAHUS U
KPUTEPUU NSl KJIACCU(PMKAUMKA XUMUYECKMX BEUICCTB M XMMHUYECKHX PEaKLUH,
YCTaHABJIMBATH MPUYMHHO-CIEACTBCHHBIE CBSI3HM MEXIAY OOBECKTAMH HW3YUYEHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JCIYKTUBHBIC, 110 AHAJIOTHH),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMEHHE TPUMEHATH B MPOLECCE TMO3HAHUS TMOHATHS (TPEOAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIOIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUHN MOJACIbHBIC MPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XMMHUYECKas (opMyjia M YPaBHEHUE
XUMUYECKOH PEaKIMKM — MPHA PEIICHUN YUeOHO-MO3HABATENBHBIX 331a4, ¢ YUYETOM
ATUX MOJENIBHBIX MPEACTABICHUN BBISBIATh M XapPAKTEPU30BaTh CYIICCTBEHHBIC
NPU3HAKK M3YYAEMBIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUUYECCKUX PEaKLANA,
BBISIBJIAITH  OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICICTBEHHBICE CBSI3U 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
MPOBEPKE MPABIIILHOCTH BBICKA3BIBAEMBIX CY KICHHIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUCHUYECKUX OSKCINEPUMEHTOB, YMEHHME HAONIOAAaTh 3a XOJOM MPOLECCa,
CaMOCTOSITENILHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMYJIMPOBATh 0OOOLICHHS U
BBIBOJIbI IO PE3YyJIbTaTaM MPOBEAEHHOTO OMbITA, UCCICIOBAHMS, COCTABIATE OTUYET
0 MPOJEJIAHHOM padoTe.

Pabora ¢ napopmanueii:

YMEHHE BbIOMpaTh, AHAIM3UPOBATH W HWHTEPOPETUPOBATH WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHHMS, MOIYYAEMYI0 U3 PA3HbIX UCTOUYHUKOB
(HAy4YHO-TIOMYJIApHAs JUTEpaTrypa XWMHUYECKOTO COJACPIKAHUS, CHPABOYHBIC
nocodust, pecypcbl VHTepHETAa), KPUTHYECKM OLICHUBATH MPOTHBOPEUYMBYIO U
HEJIOCTOBEPHYIO MH(pOpMaIHIO;
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YMEHHE MPUMEHATh PA3IUYHBIE METOABI M 3aMPOChl NMPH MOUCKE U OTOOpE
WH(pOPMALlM! W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX JUIS BBITOJHCHUS
y4€OHBIX W MO3HABATEIBHBIX 337a4 ONPEACIEHHOIO THITA, MPUOOPETEHHE ONbITA B
o0nacTi  MCMONB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTHBHOTO MCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAA U
WTIOCTPUPOBATh PEIIAEMBIE 3a1a4ll  HECIOXKHBIMA CXEMaMH, JWarpaMMamu,
apyrumu (GpopMaMu rpadukn U uX KOMOMHALMSIMU,

YMEHHE WCIOJb30BaTh M AHAM3APOBATh B NOpoUecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALIMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSIHHE OKPY KAOWIEH ITPAPOTHOMN
Cpeasl.

KommyHukaTnBHBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHMs 3aJaBaTb BONPOCH (B XOA€ [uaiora W (WJIM) TUCKYCCHM) TIO
CYIIECTBY  OOCY>KHaemMoii  Tembl, (OPMYJMPOBATH CBOM  NPEIJIONKEHUS
OTHOCHTEJILHO BBIIOJTHEHUS MPEUIOKEHHOM 33124,

YMEHMS ~ TPEIACTABIIATH  MOJIYYEHHBIE  PE3YJIbTAThl  MMO3HABATEIBHOM
JEATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax;, JeJlaTh MPE3CHTALNIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JJAOOPATOPHOIO OIBITA,
n1abopaTopHOil paboTHI O UCCIETOBAHUIO CBOMCTB BELIECTB, YHEOHOIO MTPOEKTA),

YMEHMSI Y4YEOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM WM MCCIICAOBATENbCKOM  JEATEIBHOCTH  MPU  PELICHUHU
BO3HHUKAKOIIMX MPOOJIIEM HA OCHOBE yudéTa OOIIMX WHTEPECOB M COMIACOBAHWUS
no3unuii (00cykneHuss, OOMEH MHEHHMSIMHM, «MO3TOBBIC IITYPMbDY, KOOPAWHALUS
COBMECTHBIX [JECUCTBHM, OIPEACIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOThl U APYTHE).

PeryasiTuBHbIC YHUBEPCAJIbHBIC y4eOHbIC AelicTBUS:

YMEHHE CAMOCTOSITEIBHO OMPEACTATh UEIH JEATEIBHOCTH, IJIaHUPOBATH,
OCYILIECTBIATh, KOHTPOIMPOBATh W MPU 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
NOJyYEHUs HOBBIX 3HAHWNA 00 M3ydaeMbIX OOBEKTax — BEHICCTBAX M PEAKLUSX,
OLEHMBATh COOTBETCTBHE IOJNYUYEHHOIO PE3yjbTara 3asBICHHON LEIW, YMEHHE
UCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIAracMbI€ B yCIIOBUM 3aJaHHA.

HHPEJIMETHBIE PE3YJbTATHI

B cocraBe mnpeaMEeTHBIX PE3YJBTATOB IO OCBOCHUI O0S3aTENBHOrO
COAEPKAHUS, YCTAHOBICHHOIO JaHHOW QenepanbHOi pabouell Mporpammon,
BBIICTISIFOT. OCBOCHHBIE OOYYarOUMMMCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI
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NEHCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHUS», BHJbBI
NEATENBHOCTA 1O TOJIYYEHUKO HOBOTO  3HAHWS, €ro  MHTEPIPETaluu,
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 XMMHWYECKUX TOHSATHNA: aTOM, MOJICKYJIA,
XUMUYECKUIA DIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAS M HEOJHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs MAacca,
MaccoBast A0JIsl XUMHYECKOTO JIEMEHTA B COCTUHEHUH, MOJISIPHBIA O0BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHWE, COJIb, JJIEKTPOOTPULATEINBHOCTD, CTENEHB
OKHCIICHUSI, XUMUYECKasi peakims, KiacCU(UKauus PEaKkLuii: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JIOKEHUs, PEAKUMU 3aMEIICHUs, PEaKUun
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLINN, TEILUTOBONH 3P(EKT PEaAKIIMH,
PO aToMa, JJICKTPOHHBIM CjI0i aroma, aTtoMHas 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 B3aMMOCBS3b OCHOBHBIX XHMHMYECKUX TIOHATHA U
MPUMEHSATH 3TU MOHSITHS MIPYA ONTMCAHUM BELIECTB U UX NPEBPALLICHWIA;

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

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

e packpeiBaTh cMmbicha llepuomnyeckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATE TMOHUMAHUE MEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUs B lIepHOauMYecKoil cucreme,
3aKOHOB COXPAaHEHHs MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUEHUs, 3aKOHA ABOraapo;

e ONWCHIBATH M XapakTepu3oBarb TabmuuHyro Gopmy Ilepuoanueckoii
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 «llepuonnueckas cucrtema XUMHYECKHMX dnemeHToB J[. W
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB
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XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YACIO SJIEKTPOHOB
U PACMIPEACIICHUE UX IO HJIEKTPOHHBIM CJIOSIM ),

KJTAaCCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECCTRA,
XUMUYECKUE peakiuuu (10 YMCAy U COCTaBY YYAaCTBYIOIIUMX B PEAKIUU
BEUIECTB, MO TEMJIOBOMY PPEKTY);

XapaKTEpPU30BaTh (OMUCHIBATH) OOMIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMHU MOJIEKYIISPHBIX
YPABHEHUN COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIINM,

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

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

MPUMEHSATH OCHOBHBIC OTNEPALMU MBICIUTEIBHON NEATEILHOCTH — aHAIN3
U CUHTE3, CpaBHEHHWE, OOOOIICHHE, CHCTEMATHU3AIMIO, KJIACCU(PHUKAIUIO,
BBISIBJICHUE MPUUYMHHO-CJCACTBEHHBIX CBS3CH — ISl M3YyYCHHS] CBOMCTB
BCIIECTB M XWMHMYECKMX PEaKIMil, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIOACHUE, W3MEPEHUE, MOJICIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPAaBAJIAM  TIOJB30BAHUS  XAMHUYECKOW  TMMOCYAON W
Ja00paToOpHbIM  00OPY/IOBAaHMEM, a TaKXKE MpaBWJIaM OOpallcHHus C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO W COOUPAHUIO
ra3oo0pa3HbIX BEIICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C ONPEACIEHHON MACCOBOM JOJIEW PACTBOPEHHOTO BEILIECTBA,
IJIAHUPOBAaTh 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 CPOPMUPOBAHHOCTh Y 00YYAKOIINXCS YMEHHUIA:

PACKPBIBATh CMBICI OCHOBHBIX XWMWYECKMX TOHITHA: XUMHYECKHAN
DJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBLHOCTD, CTEHEHb
OKHCIICHUS, XHMUYECKAs PEaKIMsl, XUMUYECKas CBs3b, TEIUIOBOH 3T
pEaKUMH, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHI,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOE€ PaBHOBECHME, OOpatumble U
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HEOOpaTUMBbIE PEAKIUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIMH,
OKHCIIUTENb,  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 Bemecrna;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHYECKHX TOHITHA W
NPUMEHSATH 3TH MOHATHS TIPY ONMMCAHWUY BEIICCTB U UX MPEBPALLEHUIA;
UCIOJb30BaTh XMUMHYECKYI0 CHUMBOJIMKY JUISL COCTaBieHHUS (OpMyJI
BELIECTB U YPABHEHUIN XUMUUYECKUX PEAKIIHIA,

ONPEACTIATH BAJICHTHOCTh M CTETICHD OKUCICHHSI XUMUYECKUX 3JIEMEHTOB B
COCOMHEHMIX Pa3MYHONO COCTABA, MPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KIIACCY COCOMHEHMIA TO (opMmyJiam, BHI XUMHUYECKOH
CBA3M (KOB&ICHTHAS, WOHHAs, METAJUIMYECKAsA) B HEOPraHMYECKHX
COCIMHEHMSX, 3aps] MOHA MO0 XMMHUYECKON (QOopMyJsie, XapakTep Cpelbl 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 Illeproanueckoil CUCTEMBI XUMHYECKHAX 3JIEMEHTOB:
pa3nuuaTh MOHATHS «TJaBHas mnoArpynna (A-rpynma)» u «moOo4Has
noarpynna (b-rpynma)», Majible W OONBIIAE MEPUOJABI, COOTHOCHUTH
00O3HAYECHUs, KOTOPBIE HMEKOTCSI B TNEPUOAMYECKOM Tabmuue, ¢
YHUCJIOBBIMA ~ XAPAKTEPUCTUKAMU  CTPOCHHS  aTOMOB  XMMHWYECKHUX
AJIEMEHTOB (COCTaB M 3apsj  sapa, OOIIee YUCIO DJICKTPOHOB U
pacnpeseieHue WX MO DJEKTPOHHBIM  CJI0SIM), OOBSACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB 3JIEMEHTOB M MX COCAMHEHWHA B
npeenax MajiblX NEPUOAOB 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 (OMUCHIBATH) OOIIME W CHECHU(PUUCCKUE XUMUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXAAS OMHCAHUE
OpPUMEpPaMU MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYIOLIMX
XAMUYECKUX PEAKLINI,

COCTaBJSITh YPABHECHHS DJICKTPOJIMTUYECKOW AMCCOLMALIMM  KHCTIOT,
IIEJI0YEH U COJIEH, MOJHBIE M COKPAIEHHBIE YPABHEHNS PEAKIIAIT HOHHOTO
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oOMEHa, ypaBHEHHUS peakluii, MOATBEPKIAIONIMX CYLIECTBOBAHUE
TEHETHYECKOM CBS3M MEXKY BEUIECTBAMH PA3IMUHBIX KJIACCOB;
PacCKphIBaTh  CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMA
MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
IPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XMMHUUYECKMX MPEBpAlICHUI B Pa3IMUYHBIX
YCIIOBUSIX;

BBIUUCIIATE OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJEMEHTa 1o (opmysie
COEZIMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPAaBHEHUIO XUMUUYECKOW PEaAKIIUY;

coONroAaTh  MpaBWJia  MOJIb30BAHMS ~ XUMUYECKOW  MOCyIOi W
Ja00paTOpHBIM  O00OPYAOBAHMEM, a TaKXKE TMpaBuja OOpalleHUus C
BEIICCTBAMU B COOTBETCTBHM C MHCTPYKUUSMH MO BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJAYYCHUIO U COOMPAHUIO
razo00pa3HbIX BEIIECTB (AMMHAKA M YTTIEKUACIIOTO ra3a);

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

OPUMEHSTH OCHOBHBIC OTNEPAIlMM MBICIUTEILHON JEATEILHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOOMICHWE, CUCTEMATU3AIMIO, BBISIBJICHUE
OPUYMHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YYEHUS CBOMCTB BEIIECTB U
XUMUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl TMO3HAHUS —
HAOJII0ICHUE, M3MEPEHHE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbI U
MBICJICHHBIH ).
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TEMATUWYECKOE INMNJ1IAHNPOBAHWE

8 KJ/TACC
Konn4yectBo yacoB
Ne HavmeHoBaHWe pa3jenios n
KOHTpoO/ibHbIE
n/n TeM NporpamMmmbl Bcero
paboThl
Pa3gen 1. NepBoHayanbHble XUMNYECKNE NMOHATUA
Xunmus — BaxkHasa obnacTb
11 ecTecTBO3HaHUA N 5
' NPakTUYeCcKol AeaTeNbHOCTH
yesioBeka
BellecTBa U Xummyeckue
12 " 15 1
peakuumn
WToro no pasgeny 20

Paspgen 2. BaxHelwine npeacrtaBmuTenn HEOPraHNMYeCKMX BeELLECTB

Bosgyx. Kucnopog. MNMoHATKe

2.1 6
06 okcmpaax
22 Bogopoga.MoHaTtne o Kucnotax 8
' 1 consax
Bopa. P .1 6
23 ofa. PacTtBopbl. lMoHATHE O 5 1

OCHOBaHUAX

OCHOBHbIe Knacchl
2.4 . 11 1
HeopraHM4yecknx coeguUHeHU

WToro no pasgeny 30

MpakTunyeckue
pa6oThbl

ONeKTPOHHbIe (LN POBLIE)
o6pasoBaTenbHble pecypchbl

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

bnénuoteka LLJOK
https://m.edsoo.ru/7f41837¢

bnébnuoteka LLOK
httos://m.edsoo.ru/7f41837¢

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

bnénuoteka LLOK
httos://m.edsoo.ru/7f41837¢

bnébnuoteka LLJOK
httos://m.edsoo.ru/7f41837¢

Pasgen 3. Mepuoguyeckunii 3akoH mn MNMepmnognyeckasa cuctema XMmMunyecknx anemeHToB . 1. MeHgeneeBa. CTpoeHMe aTOMOB.

Xumnyeckasa cBA3b. OKNCNNTENbHO-BOCCTAHOBUTENbHbIE peakuunmn
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MepnoanyecKnin 3aKoH 1
Meprnogunyeckas cuctema
XUMMNYyecknx anementos . U.
MeHpgeneesa. CTpoeHune aToma

3.1

XunmMunyeckas cBsisb.
3.2 OKucnnTenbHO-
BOCCTaHOBUTE/IbHbIE peakLun

MToro no pasgeny

PesepBHOe Bpems

OBLWEE KOJIMYECTBO YACOB 110
MPOrPAMME

15

68

bnbnuoteka LLOK
httDs://m.edsoo.ru/7f41837¢c

bnébnuoteka LLJOK
https://m.edsoo.ru/7f41837¢

bnénuoteka LLOK
httos://m.edsoo.ru/7f41837c
bnébnuoteka LLJOK
httos://m.edso0.ru/7f41837¢
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9 K/1IACC

Ne n/n

Pasgen 1.

11

12

13

HavmeHoBaHWe pa3fesioB U TEM
nporpamMmbl

BeLLl,eCTBO N XnMmnyeckKkume peakymmn
MoBTOpeHUe 1 yrny6neHne 3HaHWI
OCHOBHbIX pa3fefioB Kypca 8 Knacca
OCHOBHbI€ 3aKOHOMEPHOCTU XUMUYECKNX
peakumnii

AnekTponmTryeckas guccouuawms.
Xummnyeckume peakyuu B pacTBopax

WToro no pasgeny

Pasgen 2

2.1

2.2

2.3

2.4

HemeTannbl N nx coeguHeHund

O6Lwan xapakKTepUCTUKA XUMUNYECKUNX
anemMeHToB YT1A-rpynnbl. Fanorexsbl
O6LwWan xapakTepnucTKa XMMNYECKINX
anemeHToB Y1A-rpynnel. Cepa u eé
COefiiHeHus

O6uLas xapaKTepmucTMKa XMMMYecKnx

aneMeHTOB YA-rpynnbl. A30T, (pocdop 1 nx

COe/iNHEHMS

O6uasa xapakTepucTka XMMNYecKnx
anemeHToB IVA-rpynnbl. ¥Yrnepog un
KPEMHUWIA N UX COeLUHEHNS

WToro no pasgeny

KonnyectBo 4acoB

Bcero

17

25

KOHTpO/IbHbIE
paboThbl

MpakTnyeckue
pa6oThbl

ONEeKTPOHHbIE

(undpoBble)
ob6pasoBaTesibHbI€

pecypchl

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

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

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

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

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

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

bubnunoteka LLOK
https://rn.edsoo.ru/7f41a636
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Pasgen 3. MeTannbl N NX COeLUHEHNSA

31 O6uime cBolicTBa MeTannoB

3.2 BaxHeliwme metanibl U UX COefUHEHNS

WToro no pasgeny

Pasgen 4. Xumusa n okpyxaru,aga cpega

4.1 BewlecTtBa 1 maTepunasnbl B XXU3HU YesioBeKa
WToro no pasgeny
PesepBHOe Bpems

OBUWEE KOJIMYECTBO YACOB MO NMPOIrPAMME

16

20

68

Bubnunoteka LLOK
httDs://m.edsoo0.ru/7f41a636

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

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

Bubnunoteka LLOK
https://m.edsoo.ru/7f41a636
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NOYPOYHOE NMNJTIAHNPOBAHNE
8 K/IACC

Tema ypoka

Mpeametr XumMmun. PoNb XUMUK B XKU3HK
yenoseka. Tena u BellecTsa

[MoHATME 0 MeToAaxX MO3HAHUA B XUMUN

MpakTuyeckasa paboTa Ne 1 «[paBuna
paboTbl B nabopaTtopuu 1 Npruémsl
obpaLieHunsa ¢ nabopaTopHbIM
obopypfoBaHeM»

UuncTble BewecTBa 1 cmecn. Cnocoosl
pasfeneHuns cMmecei

MpakTuyeckan pabota Ne 2
«PasgeneHne cmeceit (Ha npumMepe
OYMCTKM NMOBAPEHHOWN CONN)»

ATOMbI 1 MOEKY /bl

XUMUYECKNE 3NEMEHTbI. 3HAKK
(CUMBO/IBI) XUMUYECKMX 3/IEMEHTOB

MpocTble U CNOXHbIe BellecTBa

ATOMHO-MONEKYNSAPHOE YUEHMNE

KonnyectBo yacoB

Bcero

KOHTpoO/ibHbIE
paboThl

MpakTnyeckue
paboThl

JaTta
N3yyeHus

ONEeKTPOHHbIE

uM@ppoBble
o6pasoBaTenbHble

pecypcbl

bunénuoteka LLOK
https://m.edsoo.ru/ffDd210c

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

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

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

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

bnénuoteka LLOK
httos://m.edsoo.ru/ff0d2a6¢c
bnénuoteka LLOK
https://r.edsoo.ru/ff0d2be8
bnénuoteka LLOK
https://m.edsoo.ru/ff0d2a6¢c

Bnénuoteka LLOK
https://m.edsoo.ru/ff0d2d50
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10

1

12

13

14

15

16

17

18

19

20

21

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

OTHOCUTENbHAs aTOMHAs Macca.
OTHOCUTENbHAA MONEKYyNsipHas macca

MaccoBas 4019 XMMMUYeCcKoro
3NeMeHTa B COeJUHEHUN

Konuyectso Bewectsa. Mosb.
MonspHaa macca

®u3nYeckme N XMMUYeckKune ABIeHUS.
XnmMmnyeckas peakums

Mpun3HaKM 1 yCnoBua NpoTeKaHns
XMMUYECKUX peakuui

3aKOH COXpaHeHNs mMaccChl BELLECTB.
XVMunUecKne ypasHeHus

BbluncneHuns konn4yectea, mMacchbl
BeLLecTBa No ypaBHEHUSAM XMMUYECKMUX
peakumii

Knaccmukaumsa XMMmn4ecknx peakuui
(coegmHeHns, pas3foXKeHus,
3aMeLleHunsl, o6MeHa)

M. B. JTOMOHOCOB — YY&Hblii-
aHUmnknoneancT. O606LEHNE ©
cucTemaTmsaLmns 3HaHui
KoHTponbHas pa6oTta Ne 1 no teme
«BelecTBa 1 XMMUYECKUNE peakLnm»
Bo3gyx — cmech rasos. Coctas
Bo3gyxa. Kucnopos — 3nemeHT u

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

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

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

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

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

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

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

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

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

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

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

Bnénuoteka LLOK
https://rn.edsoo.ru/ff0d448e
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22

23

24

25

26

27

28

29

30

31

npoctoe BewecTso. O30H

®n3nyeckme n XMMmn4ecKune CBOMNCTBA
Kucnopoga (peakumm OKUCNEHNS,
ropeHue). MNMoHATHE 06 OKcMaax

Crnocobbl noflyyeHns Kucnoposa B
nabopaTopmu 1 MPOMbILLIEHHOCTMN.
MpumeHeHne Knucnopoaa

TennoBoi ahPeKT XMMUYECKOA
peakuumn, NOHATUE O
TEPMOXMUMMUYECKOM YpPaBHEHUM, 3K30- U
3HA0TEPMMUYECKUX peakLmax

Tonnneo (He(Tb, yrosib 1 MeTaH).
3arpsAsHeHue BO3fyxa, Cnocobbl ero
npefoTBpaLLeHuns

MpakTnyeckasa paboTta Ne 3 no teme
«lMonyyeHune n cobupaHne Kucnopoaa,
N3y4YeHne ero CBOMCTB»

Bofopo4 — 3nemMeHT 1 npocToe
BelecTBo. HaxoxaeHune B npupoje
dun3nyeckKme n XMMMYecKme CBOMCTBa
Bogopoja. NMpumeHeHVe BOAOPOAA

[MoHATME O KMCOTAxX U conax

Cnoco6bl nonyyeHns Bogopoaa B
naéoparopuu

MpakTnyeckasa paboTta Ne 4 no Teme
«[lonyuyeHue n cobupaHue sogoposa,
N3y4yeHune ero CBOMNCTB»

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

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

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

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

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

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

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

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

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

bunénuoteka LLOK
https://m.edsoo.ru/ff0d4f42
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32

33

34

35

36

37

38

39

40

41

42

MonspHblii 06bEM rasoB. 3aKOH
ABoragpo

BbluncneHna 06bEma, KOnmMyecTsa
BellecTBa rasa no ero U3BecTHOMy
KONMMYECTBY BellleCcTBa U 06bLEMY
BbluncneHms 06bEMOB rasos no
YPaBHEHUIO peakuuy Ha OCHOBE 3aKOHa
06BbEMHbIX OTHOLLEHWNIA ra3o0B
dun3nyeckme n XMmMmM4ecKne CBOMCTBA
BO/bl

CocTaB OCHOBaHWiA. MoHsATHE 00
NHAMKaTOpax

Bopa Kak pacteopuTtenb. HacbilweHHble
N HeHacbllWeHHble pacTBopbl. MaccoBas
[,0N19 BellecTBa B pacTsope
MpakTuyeckas paboTta Ne 5 no Teme
«[1pnUroToBfeHNe pacTBopoB C
onpefenéHHOM MaccoBOi gonei
pacTBOPEHHOrO BellecTBa»
KoHTponbHasa paboTa Ne2 no teme
«Kucnopog. Bogopos. Boga»

OkKcmpabl: cocTas, Knaccupukaums,
HOMeHK/natypa

rMonyyeHne n XMMmn4yeckne CBOMNCTBA
KWCNOTHBIX, OCHOBHbIX Y aM(OTepHbIX
OKCMAO0B

OcHoOBaHusI: cocTaB, Knaccugukauums,
HOMEHKNaTypa

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

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

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

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

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

Bnénuoteka LLOK
https://rn.edsoo.ru/ff0d5b40

bnénuoteka LLOK
https://r.edsoo.ru/ff0d5eba

Bnénuoteka LLOK
https://rn.edsoo.ru/ff0d6342

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

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

bnénuoteka LLOK
https://rn.edsoo.ru/ff0d67ca
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45

46

47

48

49

50

51

52

53

MonyyeHme n XMMUYecKne CBONCTBA
OCHOBaHMWIA

KucnoTbl: cocTas, Knaccudukaums,
HOMeHKNaTypa

MonyyeHne N XMMMUYECKMe CBOICTBA
Kucnot

Conu (cpefHue): HOMeHKNaTypa,
CNocobbl MONyYeHUs, XUMUYECKNE
CBOWCTBA

MpakTnyeckasa pabota Ne 6. PelieHune
3KCMepuMeHTasbHbIX 3a4a4 no Teme
«OCHOBHbIE K/1TaCCbl HEOPraHNYeCcKnx
COeAVNHEHN»

["eHeTMYecKasa CBA3b Mexay Knaccamu
HeopraHn4yeckmnx COG,EI,I/IHeHVII?’I

0O606LIeHNe 1 CUCTEMATU3ALNS 3HAHUI

KoHTponbHas pa6oTta Ne3 no teme
"OCHOBHbIe KNnacCbl HeOpraHM4eckKnx
coefuHeHn"

MepBble MONbITKN Knaccupukaumum
XUMUYECKUX 3/1EMEHTOB. MNoHATHE O
rpynnax cXo4HbIX 3/1EMEHTOB
MepnognYecKnii 3aKOH 1
Mepuoanyeckas cucTeMa XMMNYECKNX
anemeHToB . 1. MeHaeneesa

Meprogbl, rpynmnbl, NOAFPYMMbI

bunénuoteka LLOK
https://m.edsoo.ru/fffld67ca

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

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

bunénuoteka LLOK
https://rn.edsoo.ru/00ad9474

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

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

bnénuoteka LLOK
https://m.edsoo.ru/00ad9ch2

bunénuoteka LLOK
https://m.edsoo.ru/00ad9e la

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

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

bunénuoteka LLOK
https://rn.edsoo.ru/00ada52c
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55

56

57

58

59

60

61

62

63

64

65

CtpoeHune atomoB. CocTaB aTOMHbIX
agnep. N3oTtonebl

CTpoeHMe 3aNeKTPOHHbIX 060/104eK
aTOMOB 3/1eMeHTOB NMepnoAnYecKoi
cuctemsbl [. . MeHpgeneesa

XapakTepmcTmka XMMmn4eckoro
3/1IeMeHTa MO ero MonoXKeHU B
Mepuopgunueckoin cucteme 4. L.
MeHpeneesa

3HauyeHue lNepnofnyecKoro 3akoHa gns
pasBuTUA HayKn 1 npaktuku. O. U
MeHpenees — y4éHblin, negaror un
rpaxgaHuH

ANeKTpPooTpPULAaTE/IbHOCTL aTOMOB
XUMUYECKNX 3NIEMEHTOB

MoHHasa XxuMmmnyeckas CBA3b

KoBaneHTHaa nongapHas xmuMmmnyeckas
CBA3b

KoBaneHTHas HenondapHaa XuMnyeckas
CBA3b

CTeneHb OKUCNEHUS

OKNCANTENbHO-BOCCTAHOBUTE/bHbIE
peakumm

OKucnnTenn n BOCCTaHOBUTENN

KoHTponbHas pabota Ned no teme

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

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

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

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

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

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

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

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

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

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

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

bnénuoteka LLOK
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«CTpoeHne atoma. Xmmunyeckasa CBA3b»

Pe3epBHbIil ypok. O606LLeHne 1

06 cucTemaTmsaLmns 3HaHui
Pe3epBHbIit ypok. O606LIeHNE 1

o7 cucTemaTmnsaLmns 3HaHui

68 Pe3epBHbIil ypok. O606LeHne 1

cucTemaTmn3saLmns 3HaHui

OBLWEE KOJIMYECTBO YACOB 110
MPOrPAMME

68

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

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

Bnénuoteka LLOK
https://m.edsoo.ru/00ad9cb?2

bnénuoteka LLOK
https://m.edsoo.ru/ff0d61c6
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9 K/1IACC

Ne
n/n

KonnyectBo 4acoB

Tema ypoka KOHTpONbHbIE
Bcero
pa6oThbl

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

3aKOHOMEPHOCTU B U3MEHEHUM

CBOMCTB XMMUYECKNX 3N1EMEHTOB 1
nepBbIX TPEX MepuooB

Knaccngmnkaumns n HomeHknarypa
HeopraHM4yecknx BeLLEeCTB

Buabl XMMMYecKoli CBS3N U TUMbI
KpUCTaNIMYecKnx peléTok

KoHTponbHasa pabota Nel no teme
«lMoBTOpeHUE M yrny6aeHne 3HaHNI 1 1
OCHOBHbIX pa3fenoB Kypca 8 knacca»

Knaccugmkayma XuMmnyeckmx
peakuMii No pas3NYHbIM MNPU3HaKam

MoHATME O CKOPOCTU XMMUYECKOWA
peakuuu. NMoHATUE O TOMOTEHHbIX U 1
reTeporeHHbIX peakumax

MMoHATME 0 XMMNYECKOM pPaBHOBECUMN.
®akTopbl, BAMAIOLLME HA CKOPOCTb 1
XUMUYECKOWN peakLmmn 1 NonoxeHue

MpakTnyeckue
pa6oThbl

Jata
N3yyeHusn

ONEeKTPOHHbIE

uM@ppoBble
o6pasoBaTesibHbIE

pecypchl

Bnénuoteka LLOK
https://rn.edsoo.ru/00adb59e

bunénuoteka LLOK
https://rn.edsoo.ru/00adb6hb6

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

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

Bnénuoteka LLOK
https://rn.edsoo.ru/00adbcb0

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

Bnénuoteka LLOK
https://rn.edsoo.ru/00adc28c
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10

1

12

13

14

15

16

17

18

19

XNMNYECKOro paBHoBecus

OKWNCNNTENbHO-BOCCTAHOBUTE/IbHbIE
peakunmu

Teopus 3NeKTPONNTUYECKON
auccoumaummn. CunbHble 1 cnabble
3NEKTPONUTSI

NoHHbIe ypaBHEHNSA peakLinii

XVMUyeckKune cBOICTBA KNCNOT U
OCHOBaHMWIi B CBETE NMpeACcTaB/eHNi
06 3M1eKTPONNTUYECKONM Anccoumnanmm
XnMn4yeckme CBOICTBA COJEN B CBETE
npeacTaBneHunii 06
3NEKTPONUTUYECKON anccolmalmm

MMoHATME O TMAPOAN3e Cosel

0606lLeHNe N cucTeMaTmn3ayms
3HaHUM

MpakTuyeckas pabora No 1
«PeLleHne aKCnepuMeHTabHbIX
3afau»

KoHTponbHasa pabota Ne2 no teme
«INeKTPONUTMYECKas guccoumnanms.
XVMUYecKMe peakLun B pacTBopax»
O6Lan xapakTepucTrKa ranoreHoB.
XnMUYeckne CBOICTBA Ha Npumepe
xnopa

Xnoposogopoa. ConsaHasa Kucnora,

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

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

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

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

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

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

bunénuoteka LLOK
https://m.edsoo.ru/00addd 12

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

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

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

bnénuoteka LLOK
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20

21

22

23

24

25

26

27

28

XUMUYECKME CBOWCTBA, MONYYEHME,
npYMeHeHune

MpakTuyeckas paboTa Ne 2 no Teme
«lMonyyeHne CONAHOM KMCNOTbI,
n3yyeHune eé CBOMCTB»

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

O6wasn xapakTepucTnKa 3NeMEHTOB
Y1A-rpynnsl

ANNoTponHble MOANMUKaLUN Cepbl.
HaxoxzeHune cepbl U eé coefUHEHWNN
B npupoge. XMMUYECKMe CBONCTBA
cepbl

CepoBofopog, CTpoeHue,
(hM3nYecKne N XMMUYECKNe CBONCTBA
Okcunpbl cepbl. CepHaa KMCoTa,
(hM3nYecKne N XMMUYECKNe CBOICTBA,
NPUMEHEHMNE

XrMU4yeckune peakumm, nexawme B
OCHOBE NPOMbILLNEHHOrO cnocoba
NONyYeHUs CEPHOM KUCNOTbI.
XUMMNYeckoe 3arpasHeHue
OKpYy>KatoLLen cpefbl COefUHEHNAMN
cepbl

BbluncneHne maccoBoi 4ONM BbIX04a
NpoAyKTa peakLmm

O6ulas xapaKTepucTnKa 3NeMeHTOB

https://m.edsoo.ru/00ade 104

bnénuoteka LLOK
https://m.edsoo.ru/00ade348

bunénuoteka LLOK
https://m.edsoo0.ru/00ade488

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

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

bnénuoteka LLOK
httos://m.edso0.ru/00ade802

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

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

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

bnénuoteka LLOK
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29

30

31

32

33

34

35

36

VA-rpynnbl. A30T, pacnpocTpaHeHune
B npupoge, Pur3nyeckme un
XUMUYECKME CBONCTBA

AMMMaK, ero uanyeckune u
XMMWYECKME CBOMCTBA, NOMYYEHMNE U
NPUMEHeHMne

MpakTuyeckas pabota Ne 3 no Teme
«lMonyyeHne ammmnaka, n3yyeHue ero
CBOWCTB»

A30THas KucnoTa, eé hm3nyeckune un
XUMUYECKME CBONCTBA

Mcnonb3oBaHWe HUTPATOB U COJEN
aMMOHWSA B Ka4eCTBe MUHepanbHbIX
yaobpeHuin. Xumunyeckoe
3arpssHeHve oKpyxXarouei cpefbl
COefIHeHMAMN asoTa

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

Vicnonb3oBaHue ocdatoB B
KayecTBe MUHepPanbHbIX YA0OPEHNUIA.
3arpsisHeHune NPUPOHON cpeabl
thocharamum

Yrnepog, pacnpoctpaHeHue B
npupoge, (n3nyeckne N XMmmyeckue
cBONCTBA

Okcupgbl yrnepoga, Ux usnyeckue u
XUMUYECKME CBOICTBA.

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

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

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

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

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

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

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

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

Bnénuoteka LLOK
https://m.edsoo.ru/00adfebe
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37

38

39

40

41

42

43

44

Konornyeckme npobnemsl,
CBA3aHHble ¢ okcmaom yrnepoga (1V)

YronbHaa KucnoTa n eé conu

MpakTuyeckasa paboTa Ne 4 no Teme
"lonyyeHne yriekuncaoro rasa.
KauecTBeHHas peakumsa Ha KapboHaT-
NoH"

MepBOHaYanbHble NOHATUSA 06
OpraHMYecKmx BeLecTBax Kak o
COeiNHEHMNSX yrnepoaa

KpeMHWiA 1 ero coefuHeHns

MpakTnyeckas pa6ota Ne 5. PewweHune
3KCNeprMeHTa/bHbIX 3a4ay no Teme
«BaxHelLLe HeMeTannbl U UX
COEAIVIHEHUA»

KoHTponbHas pabota Ne3 no teme
«BaxHenww e HemeTannbl U NX
COEAUHEHNS»

O6ulasa xapakTepucTuka XMMnNYecKnx
3/1EMEHTOB — METas/oB.
MeTannnyeckas cBs3b U
MeTanmyeckas Kpuctannmyeckas
pewwéTka. dn3nyeckne CBONCTBA
MeTannos

XuUmuUyeckre cBoiCcTBa MeTanos.
DNEKTPOXMMUYECKNIA paf,
HanpsHKeHWi MeTannoB

bunénuoteka LLOK
httDs://m.edso0.ru/00ae006¢

bunénuoteka LLOK
https://m.edso0.ru/00ae027e

bnénuoteka LLOK
https://m.edso0.ru/00ae054e

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

bnénuoteka LLOK
https://m.edso00.ru/00ae0bf2

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

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

bunénuoteka LLOK
https://rn.edsoo.ru/00ae1156
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49

50

51

52

53

54

55

56

O6uime cnocobbl NOAyYeHUs
meTannos. Cnnaebl. BbluncneHns no
YPaBHEHUAM XUMUYECKUX peakLnii,
€C/N OfVMH 13 peareHTOB COAEPXUT
npumecu

[MoHATME O KOPPO3UM MeTannoB

LLlenoYyHble meTanbl

OKCUAbI N TMAPOKCUAbLI HATPUS 1
Kanus

LLLeno4yHo3emeNIbHbIE MeTabl -
KanbLUWiA N MarHuia

BaxxHelilune coefiHEHUS KanbLua

0606lLeHNe 1 cucTeEMaTM3aLms
3HaHUM

XKECTKOCTb BOAbI 1 CNOCOOLI eé
yCTpaHeHus

MpakTuyeckas paboTa Ne 6 no Teme
")KECTKOCTb BOAbl N MeTOAbl eé
ycTpaHeHusa"

ANOMUHWIA

AM®DOTEPHbIE CBOICTBA OKCKA 1
rmapokcmnga

Xeneso

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

bnénuoteka LLOK
https://m.edsoo.ru/00ae 1278

bnénuoteka LLOK
https://m.edsoo.ru/00ae 14b2

bunénuoteka LLOK
https://m.edsoo.ru/00ae 14b2
bnénuoteka LLOK
https://r.edsoo.ru/00ae15e8

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

bnénuoteka LLOK
https://rn.edsoo.ru/00ae1886

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

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

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

Bnénuoteka LLOK
https://rn.edsoo.ru/00ae1d86
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60
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62

63

64

65

66

67

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

0606lLeHNe 1 cucTeEMaTM3aLms
3HaHWM

MpakTnyeckas pa6ota Ne 7. PewweHune
3KCNeprMeHTa/bHbIX 3a4ay no Teme
«BaxHelLe MeTannbl n nx
COEAIVIHEHUA»

BbluncneHuns no ypaBHeEHNAM
XUMUYECKNX peakunii, ecnm 0guH m3
peareHToB faH B U30bITKe UK
COLEPXUT NpuUMecKn. BbluncneHus
MacCOBOI A0 BbIX04a NPoAyKTa
peakunmu

0606lLeHNe 1 cucTeEMaTM3aLms
3HaHUM

KoHTponbHas paboTta Ned no teme
«BaxHenw e metanbl U nx
COeVHEHNA»

BewwecTBa 1 maTepuansl B
NOBCEeAHEBHOM XWU3HU YenoBeka
XUMMNYECKoe 3arpasHeHue
OKpYy>KatolLen cpeabl

Pofb XMMun B peLeHnmu
3KONOrMYecKnx npobnem
Pe3epBHbIil ypok. O606LeHMe 1
cucTemaTm3saLmns 3HaHu

Pe3epBHbIil ypok. O606LLeHNE 1

bunénuoteka LLOK
https://m.edso0.ru/00ae35e6

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

Bnénuoteka LLOK
https://m.edsoo.ru/00ae1750

Bnénuoteka LLOK
https://m.edso0.ru/00ae3f50

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

Bnénuoteka LLOK
httos://m.edsoo.ru/00ae4270

bnénuoteka LLOK
https://m.edsoo.ru/00ae0dOa

bnénuoteka LLOK
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cucTemaTmsaumns 3HaHuM
Pe3epBHbIil ypok. O606LeHMe 1
cucTemaTmsaLmns 3HaHuM

OBLWLEE KOJIMYECTBO YACOB 110
MPOrPAMME

68

68

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

bnénuoteka LLOK
https://m.edsoo.ru/00ad9ch2
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YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

» Xumusi, 8 kimace/ ['abpuensu O.C., Octpoymos WU.I"., Cnaakos C.A.,
AxkumoHnepHoe o0miectBo «M3aarensctBo «IIpocBemenne)
» Xumus, 9 knacce/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.,

AxkumoHepHoe o0uiectBo «M3aarensctBo «IIpocBemenne)

METOANYECKUE MATEPUAJIBI JIUISA YUYUTEJIA
Xumus 6a30BbId ypoBeHb. Peanmzanms tpedboBannii ®I'OC ocHOBHOTO 0011ero

oOpazoBanus. MeToauueckoe mocoOue sl yUuTens

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://educont/ru https://resh.edu.ru https:// uchi.ru https://ww yaklass.ru
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 290930343710282493392205396682444359568355846753
Bnageney Xaguynuaa Fanua FanTynbAHOBHS

OeicTevTened C 06.09.2023 no 05.09.2024
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