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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHUs, MPEICTABIEHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DemepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHUENIMHU MPENOIaBaHus yueOHOro npeamera « XuMHus»
B 00pa3oBaTeNIbHBIX Opranu3aiusax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEJsIX, OOIIel cTpareruu
oOydeHMs, BOCIHUTAHUS M PaA3BUTUS OOYYAIOUIUXCS CPEACTBAMH YYEOHOIO
peaMeTa, YCTaHABIIUBAET o0s13aTeNbHOE MPEAMETHOE COJIEpP)KAHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KilaccaM M CTPYKTYPHUPOBAHHUE MO
pazmenaM M TE€MaM MNOpPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKU coJlepKaHus, PEKOMEHAYEMYIO
MIOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4€OHOro MpOLEcca, BO3PACTHBIX
0COOCHHOCTEW  00ydYaroummxcsi, ONpelessieT BO3MOXKHOCTUA — MpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOM 00pa3oBaTeIbHOM
MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pe3ysbTaraM OOy4eHHs] XMMHUHU Ha YPOBHE IIeJIel U3y4eHUs IPEeIMETa 1 OCHOBHBIX
BUJIOB Yy4€OHO-MO3HABATEIbHOM JESATENBHOCTH OOYYAIOIIErocs IO OCBOEHUIO
y4e0HOTO COJIep KaHMsI.

3HaHUE XWMHUHU CIYKUT OCHOBOM i (OpMUpOBaHUS MHUPOBO33PECHMUS
oOydaromierocsi, €ro MpeACTaBICHU O MaTepUajJIbHOM €IMHCTBE MHUPA, BAXKHYIO
poNb UrparoT (opMUpyeMble XUMUEH TPEACTABICHUS O B3aUMOIMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMUHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSL UYETOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOH,
MUIIEBON U SKOJIOTHYECKOM 0€30MacCHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaiu3alliil  BO3MOXKHOCTEM s  CaMOpas3BUTHUS |
(dbopMUpoBaHUS KYIbTYphl IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCHUT BKJIaJA B (POPMUPOBAHME MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
OoOy4JaromMXcs, HABBIKOB HX CaMOCTOSTENIbHOM Yy4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEIOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MTOBCEIHEBHOM ’KM3HU, TaK U B MPO(EeCCHOHATBLHON 1€ATETbHOCTH;

3HAKOMHUT CO CIEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJIIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH OOYJarOIINXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B dKOJIOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICHH(PUKON
cCollepaHUsl ~ ydeOHOro TMpeaMeTra, KOTOPbIA  SBJISETCS  IEJaroruyecku
aJanTHPOBAaHHBIM OTpakKeHHEeM 0a30BOM HAyKH XMMHH Ha OIpeIeIEHHOM dTarne e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 00Opa3oBaHUsi OPUCHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIBbHBIX 3HAUUMBIX TMOHSITUH
OPraHUYECKON XUMHUHU.

CtpykTypa comepxkaHUsl MPOTrpaMMbl MO XUMUU Cc(hOopMUpOBaHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuro. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILECTBE U CUCTEMBbI MOHITHN O XUMHYECKOMU
peaknuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl IO TPUHIIMITY
MOCJIEAOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOrO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUSI;

— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHMH aTOMa U XMMUYECKOM CBSI3H;

— TMpPEeACTaBICHUNM 00 JJIEKTPOJIUTUUECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE AMIIUPUUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECIOBATEIILHO OT OJHOTO
YPOBHA K Jpyromy, BBINONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXXHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TOJTYYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl 1O XUMHUH  CHOCOOCTBYeT  (OPMUPOBAHUIO
MPEJCTABJIEHUS] O XUMUYECKON COCTABJISIIONICH HAyYHOW KapTHHBI MUpPA B JIOTUKE
e€ CHCTEMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILIECHHUS K HAYYHOMY 3HAHUIO H
METOJIaM TO3HaHUS B Hayke. M3ydeHue XUMHUM MPOUCXOAUT C IPUBJICYECHUEM
3HAHWM W3 pPaHee HW3YYCHHBIX YYEOHBIX MpeaMeToB: «OKPYKAOIMMA MHUPY,
«buonorus. 5—7 knacce» U «PU3MKa. 7 KIIacC».

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA YE€JIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBI.
3amaya y4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMUYECKHX
3HAaHUN — BaKHEUIMX (haKTOB, MOHATHHI, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX 00OOIICHUN MHPOBO33PEHUYCCKOI'0 XapakTepa, S3blka HayKH, B



OpUOOIIEHNH K HAaydyHbIM METOJaM IIO3HAHMS MpU H3YYEHUM BEILUECTB U
XMMHUYECKUX PEaKlUi, B (OPMUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWU B Y4YeOHO-IO3HABATEIILHOM M y4eOHO-HCCIEeI0BATEIbCKON
JESITEIbHOCTH, OCBOCHMM MpaBUJ O€30MacHOro oOpallleHus C BELIECTBaMHU B
IMOBCEIHEBHOMU >KU3HU.

[Ipn m3ydeHnn XMMHUHM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUEe LEIH, KaK:

— (opMupoBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY NPUHATHIO PELIEHU,
CHOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM JKU3HU;

—  HampaBJEHHOCTb OOyuYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE
o0yJarommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM JAESATEeNbHOCTH, HAYYHBIM
METOJaM IO3HaHusA, (GOPMUPYIOLUIMM MOTHUBALMIO U PA3BUTUE CIOCOOHOCTEH K
XUMHH;

— obecrieyeHne ycaoBHi, ClIOCOOCTBYIONINX MPUOOPETEHNUIO 00YyUarOIUMUCS
OTbITa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUs, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHHBEpPCAIbHOE 3HAYCHHUE IS
pa3UYHBIX BUIOB JESATEIbHOCTH;

— (QopmupoBaHue o0mel (QYHKIMOHAIBHOM UM €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM YHCJIE€ YMEHUUW OOBICHATH U OLECHUBATh SBJICHUS
OKPYKaIOIIET0 MUpPA, MCHONb3ysl 3HAHUS M OIBIT, TMOJyYEeHHBIE MPHU W3YYCHUU
XUMHH, TPUMEHSTh WX TpPU pEIIeHUH NpoOJieM B TOBCEAHEBHOW KHU3HU MU
TPYAOBOM JEATEIIbHOCTH;

— ¢opMmupoBaHHE Yy OOyYarOMMXCS TYMAaHUCTHUYECKUX OTHOIIEHUH,
NOHMMAHUSA LEHHOCTH XMMHUYECKUX 3HAHUN JJs BbIPAaOOTKU 3KOJOTHYECKH
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYAOBOW JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAaHMIO HAa OCHOBE YCBOEHMsI OOILEYENIOBEUYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIs U HAMPaBICHHOCTH JalbHEHUIIEro
o0yJeHus.

OOmee 4YMCIO YacoB, OTBEACHHBIX JUJII M3Y4YEHUS XHMHHM HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYYEHUA

8 KNIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

IIpenmer xumuu. Posib XMMHUM B )KM3HU 4Y€JIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BemecTB. [loHsiTHE O MeTOoMaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
Cnoco0OnbI pa3aesieHus: CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHTbl. CHMBOJBI XUMHUYECKUX
37eMeHTOB. [IpOoCThIE U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYIJISIPHOE YUCHUE.

Xumudaeckass (opmyrna. BaJeHTHOCTh aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs aTOMHAas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUHU.

KonuuectBo BemecrBa. Monbs. MomnsipHas macca. B3auMocCBsI3b KOJIUYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €IWHUIl BellectBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUMN.

@uU3NYECKUE U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakiusl U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelllecTB. XuMUUeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX peaKInil (COeAMHEHUS, PA3I0KEHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamu oOpalieHus ¢ Ja0opaTOpHBIM 000PYTOBaHWEM, U3YYECHHUE U OINKCAHHE
(bU3MYECKUX CBONCTB O00pa3lOB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHUE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIICHWE U KOHJACHCAIIUS BOJbI) U XUMHUUYECKUX (TOpEHHE CBEYH, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBIE MeJla C KHCIIOTOW) SIBJICHUH, HAOI0IeHNE U
OMKMCAHKWE MPU3HAKOB IMPOTEKAHUS XUMHUYECKUX peakuuid (pas3yiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOU KHCIIOTHI C XJIOPUJOM Oapusi, pa3lioKeHUE THIPOKCH]IA
Menu (II) mpu HarpeBanum, B3auMojelcTBHE Keme3a ¢ pactBopoM conu menu (1I),
U3Y4YEHHE CIIOCOOOB pa3/iefieHusi CMECei: C MOMOIIbI0 MarHuTa, (PUILTpOBaHUE,
BBITIAPUBAHKE, TUCTUUIIIUS, XpoMaTorpadus, MPOBEACHUE OYUCTKHA MOBAPECHHOM
CONM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MAacCChl, CO3/IaHHE MOJEIECH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneiluue npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopom — 3jeMeHT U mpocToe
BerecTBO. HaxokneHnue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropenus). Okcunapl. [Ipumenenue xkucnopoga. CrocoObl



MOJIYUCHUSI KHUCJIOpOoJla B JlabopaTopuM U MNpOMBINIIEHHOCTH. Kpyrosopor
Kucaopoja B npupojae. O30H — ajuioTponHasi MOAU(pUKaLUs KUCIOpOa.

TemmoBoil >PdeKkT XUMUYECKON peaKkIuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- M JHAOTEPMHUYECKHE pPEaKUuu. TOIIMBO: yrojlb MU METaH. 3arps3HEHUE
BO3/yXa, yCUJIEHHUE MTapHUKOBOT0 3 (deKTa, pa3pylieHHne 030HOBOTO CIIOS.

Bogoponx — anemeHT M mpocroe BemecTBo. HaxoxneHuwe Bomopona B
npupoae, (U3NYECKUe W XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pactBopureinb. PacTBOpHI.
HacpllieHHBIE ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 1075 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. (OCHOBaHMSI.
Ponp pacTBOpOB B mpupoJe U B )KU3HU 4YeloBeKa. KpyroBopoT BOIIbI B MPUPOJE.
3arpsi3HeHHe NPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOJ.

Knaccudukaruss Heopranuueckux coeauHeHuid. Oxcuanl. Knaccudukanms
OKCHJIOB:  coyieoOpa3yrommue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) W
HecoseoOpasyromue. Homenknatypa okcugoB. Duznyeckue U XUMUYECKUE
cBoMcTBa OKCUIOB. [losryyeHne OKCHIO0B.

OcHoBanus. Knaccudukanus OCHOBaHMI: INENOYM U HEPACTBOPHUMBIE
ocHOBaHMs. HomeHknarypa ocHoBaHui. DHU3MYECKME M XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHrne oCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. @usndeckue u
XUMHUYECKUE CBOMCTBa KHUCIOT. Psn axktuBHOocTM MetaimnoB H. H. bekerosa.
[TonyuyeHnne KuCnoT.

Comu. Homenknatypa cosneil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBSA3b MEXAY KJacCaMU HEOPraHUYECKUX COECIUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPENIEIICHUE COAECPKAHUS KUCIOpOAa B BO3yX€E, MOJyUYEHHUE,
cobupaHue, pacrno3HaBaHWE W HW3YYECHHE CBOMCTB KHUCIOpOJa, HAOII0IEHUE
B3aMMOJICIICTBUSI BELIECTB C KHUCIOPOJOM U YCJIOBUSl BO3HUKHOBEHHUS W
MpeKpaiieHuss ropeHus (moxkapa), O3HaKOMJICHHE C oOpas3llaMd OKCHAOB H
ONKMCAHME WX CBOWCTB, IOJY4YEHUE, COOMpaHUE, PACHO3HABAHHE U HU3YUYCHHE
CBOWCTB BOJIOpoJia (TOpeHue), BauMoaencTeue Bogopoaa ¢ okcugoMm menu (II)
(BO3MOXXHO HCIMOJIb30BAaHUE BHUEOMATEpPHUaIoOB), HaOMOIeHE OOpa3lloB BEIIECTB
KOJIMYECTBOM | MoOib, HCClIeOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, TPUTOTOBIEHUE PACTBOPOB C OMpPENEIEHHOM
MAaCCOBOM JIOJI€H paCTBOPEHHOIO BEHIECTBA, B3aUMOJICHCTBHAE BOJIbI C METAJUIAMU
(HaTpueM U  KajuplueM) (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB),



UCCIIeIOBaHWE O00pa3lloB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/IeHNEe N3MEHEHUS OKPacKu MHJIMKATOPOB B pacTBOpax KHUCJIOT M ILIEI0YeH,
n3ydyeHue B3auMmopeiicTBus okcuaa menu (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C METa/UIaMH, PEaKUUH HEUTpaIu3aluy, MOJy4eHHE HEpPacTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO METAJUIa APYTUM M3 pacTBOpa COJM, PEIIEHUE
DKCIEPUMEHTAIBHBIX 3a1ad 10 TeMe «BaxHenmue Kiaacchl HEOPraHWMYECKUX
COCIMHEHUI.

Ilepunoanuecknii 3axkoH u Ilepumogmyeckas cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgeneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCINTENTbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU

[lepBble MOMBITKM KJIACCU(PUKALMU XUMHUYECKHX 3JeMeHTOB. lloHsTHe O
rpynnax CXOOHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEbHbBIE METaJlIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yoT aM(OTEPHbIE OKCHIbI
Y TUAPOKCHUBI.

[lepuonnueckuii 3akoH. Ileprnonnueckas cucteMa XUMUYECKUX JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (HOPMBI
[lepnonnueckon cucremsl xumudeckux dimeMeHToB J[. 1. Menneneesa. [lepruozsr
U Tpynnbl. PU3HYECKUM CMBICI IOPAJKOBOIO HOMEpa, HOMEPOB Iepuoaa MU
TPYIIIBI AJIEMEHTA.

Crpoenne atoMoB. CoctaB aroMHbIX saep. M3oTomnbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XMUMHUYECKUX  3BJIEMEHTOB
[lepuonnueckorn cucremsl [[. . Mengeneea. XapakTepucTuka XUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkenuro B [lepunonnueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHMS paanyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckon CUCTEMbl XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbli u
IPAKIaHWH.

Xumnueckasi cBsizb. KoBaneHTHast (MOJsipHass YW HEMOJISIpHAs) CBSA3b.
DIEeKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouiecchl OKUCIEHHS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBHUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHUE O0pa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aHMMOJICHCTBUE
TUAPOKCUAA LWHKA C PAacTBOPAaMH KHCIOT W IIEJIOYEW, NPOBENCHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakuu pa3aokKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJb30BAaHUE Kak OOIIMX €CTECTBEHHO-HAYyYHBIX
MOHSTUWA, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0nue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAy4YHBIM (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEPUOJUYHOCTD, HAOIIOJEHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MOJIETIb, SIBJICHUE.

@dusuka: marepus, aroM, D3JIEKTPOH, MOPOTOH, HEWTPOH, HOH, HYKJIHU],
W30TOIIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUMN 3apsij, BELIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSTHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE€3/b1, COHILE.

buonorus: dorocunrtes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOJIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TEPBBIX TPEX MNEPHOJIOB, KM, KaJdblUHS H UX
COCAMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM JJIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKOM CBS3U. THUIBI KPUCTAJUIMYECKUX
PELETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PELIETKUA U
BUa XUMHYECKON CBS3H.

Krnaccudukaruss 1 HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlacCaM HEOPraHUYECKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukarms XuMAYeCKUX PEakIlii MO pa3IudHbIM MpU3HAKaM (TI0 YUCITY
M COCTaBy YYacTBYIOIIMX B PEaKUMUU BEIIECTB, MO TEIIOBOMY 3(ddexTy, mo
M3MEHEHUIO CTETICHEH OKHMCIECHUS XUMHUYECKUX DJIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTalau3aTopa). JK30- U SHJIOTEPMUUECKUE PEAKIINU, TEPMOXUMUYECKUE
YPAaBHEHUS.

[Tonstue o ckopoctu xumudeckou peaxiuu. [loHstre 00 0OpaTHUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusix. [[oHATHE O TOMOT€HHBIX M TeTEPOTrCHHBIX
peakuusx. [lonsitue o katanuse. [loHdaTHE 0 XMMHUYECKOM paBHOBeCHU. DAKTOPBHI,
BIIMSIOIIME HA CKOPOCTh XHMHYECKOM pPEAKUMH U IOJIOKEHUE XUMHYECKOIO
paBHOBECHSL.

OKUCIUTENbHO-BOCCTAHOBUTEIBLHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKuuu. CocraBnenue YpPaBHECHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMl €  MCHOJb30BAHUEM  METOAA
AIIEKTPOHHOT O OaliaHca.

Teopust 3NEKTPOIIUTUIECKON JTUCCOUMALAN. DIJIEKTPOJIUTHI U HEAJIEKTPOJIUTHL.
KaTtnonsl, annoHbl. MexaHW3M OUCCOLMALMU BELIECTB C Pa3JIMYHBIMU BUAAMU
xuMuueckon csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOro oOMeHa. Y CoBHs MPOTEKaHUSI pEeaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalI€HHbIE HWOHHBIE ypaBHEHHsS peakuuil. CBoWCTBa KHCIOT,
OCHOBAaHMM W cCcOJell B CBeTE MPEACTABICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApOIM3€E COJEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C MOJESIMU KPHUCTAJUIMYECKUX PEMETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIAEAOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHYECKOW peakiuu
OT BO3NICUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DSICKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IMPOLECCAa IUCCOLMAIMU KHUCJIOT, WLIEJIOYEd M  COJIEH
(BO3MOXKHO  HMCHOJB30BAaHWE BUJIEO MaTEPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIOMINX ~ MPU3HAKKA  MPOTEKAHWS  PEaKIuid  HOHHOTO  OOMeHa
(oOpa3oBaHMe oOcajka, BBIJCICHHE Tras3a, O0O0Opa3oBaHUE BOJNbBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasioXKEHUs, COSAUHEHUS), pacliO3HABAaHUE HEOPraHWYECKHUX
BCIIECTB C IIOMOIIbK0 KAUYECTBEHHBIX pEAKIHl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeIUHEHHUSA

OO6mrast  xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHrne W (pU3MYECKrne CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XMMHUYECKME CBOMCTBA Ha MNPUMEPE  XJopa
(B3aUMOJICIICTBUE C MeETAUIaMH, HEMETa/UlaMH, IIeJo4aMu). XJIOPOBOAOPO.
ConsiHast KHCIOTAa, XMMUYECKHUE CBOICTBA, MOJy4dE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOAOPOAA HA OPraHU3M 4YeJloBeKa. BakHeWlne XJIOpHUabl U UX
HAXO0XICHHUE B PUPOJE.

O6mas xapaktepuctuka 3yeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHWe W (U3NUECKHE CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CePhbl. AJUTOTPOITHBIE MOIU(DHUKAIINN KHACIOPOIa
U cepbl. XUMHUECKHE cBoOMCTBa cepbl. CepoBOOpON, CTPOEHUE, (PU3UUECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEPhbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHIOB.
Cepnast kucnora, (Quuyeckue W XUMHYECKHE CBOMCTBa (0OmIMe Kak
OpeCTaBUTENsl Kjacca KHUCIOT W crneurduueckue). XHUMHYECKHE pPEaKIuHu,
JeXKalMe B OCHOBE MPOMBIIUIEHHOTO CIOCO0a TMOJYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit KUCI0ThL. CONM CEPHOM KUCIOTHI, KAUECTBEHHAS! PEaKIUs Ha



cynbdar-uod. Haxoxxnenue cepbl U €€ COEIMHEHUM B mpupojie. XUMHUYECKOE
3arpsA3HEHUE OKpPYXAroIIeW Cpelapl COEIMHEHUSMU Cepbl (KUCIOTHBIE JI0XK]IH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmias xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue u Xxumuieckue cpoicTra. KpyroBopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHUYECKHUE CBOMCTBA, MONydeHre U npuMeHeHue. Conu aMMOHMS,
uX Qu3nUecKre U XMMUYECKUEe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMs. A30THasl KHUCJOTa, €€ MOoJydeHue, (PU3NYECKUe M XUMHUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENsl Kiacca KHUCIOT | crenuduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMsSI B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHnii. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3/AyXa, IMOYBBI U BoaoEéMOB). Docdop,
aitorponHeie Monupukanuu ¢dochopa, PuU3NYECKUE W XUMUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbochopnas kucinora, Gpu3HuecKkue 1 XMMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OcCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHM  OKHCIEHHUS.  YIJEpoid,  aJIOTPOIIHbIE
Moau(UKaIMKM, paclpocTpaHEHWe B MpupoAe, (U3HUecKkue U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yriepona B npuposae. OKCuisl yriepona, ux
¢usznyeckue W XUMHYECKHWE CBOICTBa, JCWCTBME Ha IKUBBIE OpPraHU3MBI,
NOJy4eHHEe W NPUMEHEHHE. DKOJIOTHYecKue MNpoOJIeMbl, CBSI3aHHBIE C OKCHUJIIOM
yraepoga (IV), rumore3a T00aJIbHOTO TMOTEIUICHUS KIMMAaTra, MapHUKOBBIM
s dexrt. YronbHas KUCIOTa U €€ COJIM, UX (PU3NYECKUE U XMMUUYECKUE CBOMCTBA,
nojlyueHue u mnpuMmeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI
Hcnons3oBanne kapOOHATOB B OBITY, MEAHMIIMHE, TIPOMBIIUIEHHOCTH M CEIHCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJICH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIO0TA).
[IpupogHble HCTOYHUKH YIIEBOAOPONOB (Yrojb, MNPUPOAHBIA Ta3, He(DTh),
IPOAYKTHl MX TepepaboTku (OCH3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKHpaX, OenKax, YriieBojax — U Ux
poiaM B OKM3HM 4eloBeka. MarepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHU4YeCKUX COEIMHEHUM.

KpeMHuuii, ero ¢u3znueckue U XUMHYECKHUE CBOICTBA, NOJIyYEHUE U
npuMeHenue. CoequHeHHs KpeMHusi B mnpupone. OOmue mnpencraBieHUs 00
okcuse kpemuusi (IV) u kpemuueBoit kucnore. CUIMKAThI, UX UCIOJIL30BaHUEC B
OBITY, B MPOMBINIJICHHOCTH. BaxxHeire CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOW KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3iloB HEOPraHWYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEICHUE Kaue€CTBEHHBIX PEaKIMid Ha XJIOPUJI-UOHBI U HAOIIOJICHUE MPU3HAKOB
UX TPOTEKaHUS, OMNBITHI, OTpaxkaronue (U3NUECKUEe U XUMHUYECKHE CBOMNCTBa
TaJIOTEHOB M WX COCIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ o0paslaMud XJOPUAOB (TAJIOr€HUIOB), O3HAKOMJICHUE C
oOpasiaMmu  cepel #u €€  COeAMHEHUSMH  (BO3MOXHO  HCIOJb30BaHUE
BUJIEOMATEpUAJIOB), HAOJIOJICHHUE TIpoliecca OOYrJIMBaHUs caxapa Ioj JeHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCIOTBI, M3YyYECHHE XHUMHUYECKHUX CBOMCTB
pa30aBIECHHONW CEPHOMN KHUCIIOTHI, MPOBEJCHNE KAUeCTBEHHON peakiny Ha Cyab(har-
MOH U HaONIOZieHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBOWcTBaMH a3oTa, (ochopa M HUX coequHEHUH (BO3MOKHO HCIOIb30BAHUE
BUJICOMAaTEpHAJIOB), 0Opa3liaMu a30THBIX U (pocopHBIX ynoOpeHul, MoJydeHue,
cobupaHue, pacrmo3HaBaHWE W HW3YUYECHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMi HAa MOH aMMOHUS W ¢ocdaT-uoH U W3yUCHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BOBMOKHO  HCIIOJb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4ECHHE MoJenen
KPUCTATMYECKUX PEHIETOK anMaza, rpaduta, (QysuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOTrasa, MoJIydeHUe, COOMpaHHe, Paclo3HABAHUE W M3YYCHHE
CBOMCTB YIJIEKHCJIOT'O Ta3a, MpOBEJCHUE KAYECTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-MOHBl W W3yYE€HHUE TMPU3HAKOB UX TPOTEKAHUS, O3HAKOMIICHHE C
OPOAYKIIMEN CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a71a4u o TeMe «BakHelIe HeMeTalJIbl U UX COSIMHEHUS .

MeTa/Liibl 4 UX COEIMHEHUSA

OO0mrast xapakKTepPUCTUKA XUMHYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nonoxeHus B Ilepuonuueckoi cucreMe XuMHYECKUX dieMeHToB [[. .
MenneneeBa u ctpoeHusi atoMoB. CTpoeHue MeTaniaoB. MeTtainueckasi CBs3b U
METaUIMYECKass  KpPUCTAIMYECKass  pemeéTka.  DJIEKTPOXMMUYECKUM  pAll
HarpspkeHUu MeTtaiuioB. Ou3nyeckue 1 XMMUYECKHUE CBOMCTBAa MeTauioB. O0mue
crocoObl ToJiydeHHs] MeTayuioB. [loHsATHE O KOpPPO3MM METAJIOB, OCHOBHBIE
CrocoObl 3ammThl UX OT Kopposuu. CrjaBel (CTajib, YYryH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[[lerounble MeTaJUIBL: MOJIOXKEHHUE B lleproanueckoil cucTeMe XUMUYECKUX
anemeHToB J[. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B NPUPOJE.
duznvecKre U XUMMUYECKUEe CBOMCTBA (Ha mpumepe HaTpust U kaius). OKCUabl U



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIEeTOYHBIX METAUIOB W HUX
COCIMHECHUM.

[MlenouHo3eMenbHBIE METaZIbl MAarHuii MW KaJblUi: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuueckux siaeMeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HAXOXJICHUE B Ipupoae. PU3NUYECKUE U XUMUYECKHUE CBOMCTBA MArHUS
U Kanblusa. BaxuHelne coequHEeHHs KalblHs (OKCUJl, THAPOKCHI, COJIH).
XKécTkocTh BOABI M CITOCOOBI €€ YCTpaHESHHUS.

AJIFOMUHUIN: TTOJ1I0’)kKeHUE B [leproanyueckoi cucteMe XUMUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHUE aTOMa, HaxoOXJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
AITIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB [].
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. dusnueckue u
XUMHUYECKUEe CBOMCTBA xkelne3a. OKcuabl, TUAPOKCUIbl U conu xene3a (II) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJTyYCHHUE.

Xumuueckuii Ixcnepumenm:

O3HAaKOMJICHHE C O0pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NICCKUMH
CBOMCTBAMH, M3YyYE€HHUE  PE3yJIbTATOB  KOPPO3UM  METAIJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUSI OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEPHATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOIIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUE€CTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KajablWs, aJIOMUHUS, IIMHKA, JKee3a
(I) u xene3a (111), meau (1), HaGmoneHUE U ONMKMCaHUE MPOLIECCOB OKpAIIMBAHUS
JJaMEHU MOHAaMU HaTpus, Kalusd W Kaiblusig (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCHAA ATFOMUHUS
Y TUAPOKCHUJA [IMHKA, PEHIEHUE SKCIIEPUMEHTAIIbHBIX 337a4 N0 Teme « BaxxHeunmue
METAJUIBl U UX COCTUHEHUSI.

XuUMHS M OKpPY:KaAK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. beszomacHoe
UCIIOJIb30BaHUE BEILIECTB U XUMHYECKUX peakiuid B ObITy. [lepBas momois mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHUE OKpYXKalmiell cpeabl (MpeaeiabHas JOMyCTUMast
KOHIIeHTpalus BemiecTs, nanee — [IJ1K). Ponb xumuu B pelieHuu 3KOJIOTUYECKUX
po0IeM.

Xumuueckuii Ikcnepumenm:

M3y4eHHUE O0paslloB MaTepuangoB (CTEKJO, CIUIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanuzanius MeXIpeAMETHBIX CBsi3ed NpH HM3YUYCHUM XUMUU B 9 Kiacce
OCYILECTBJISIETCSI 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAaYyYHBIX
MOHSATHUM, TaK U MOHSITHUH, SBISIOMIMXCS CUCTEMHBIMH ISl OT/IEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccudukamus, TMePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMaPHUKOBBII
ek, TEXHONOTUs, MaTepUaIb.

@dusuka: marepus, aroM, D3JIEKTPOH, MOPOTOH, HEWUTPOH, WOH, HYKJIHUJ,
U30TOMbI, PaJMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUN 3apsii, MPOBOJIHUKH,
HOJYIPOBOAHUKHU, AUDJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs
pemi€rka, CIujiaBbl, (PU3NYECKUE BETUUYMHBI, €AMHUIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHLIE.

buonorusi: ¢orocunres, apixanue, O6mocepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00OpeHHsI, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadms: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIC TOPOJIHI,
IIOJIE3HBIE UCKOIIAEMBIE, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOTPAMMBI  OCHOBHOT'O  OOIIETrO
o0pa3oBaHUsl JOCTUTAIOTCA B XOJl¢ OOYyYeHHS] XUMUU B €IUHCTBE Y4EOHOU W
BOCIIMUTATEIILHOWN JIESITEILHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMH POCCUUCKUMU
COLIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIeCTBE TpaBWJIaMHW U HOpPMaMHU TMOBEJCHUS U CIIOCOOCTBYIOT TIpolieccam
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 Yy4JarOIINXCS.

JImdHOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBHCS CUCTEMOM TO3UTHUBHBIX LEHHOCTHBIX OpHEHTAUUWd H
pacuIMpeHuUE ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpMoTH4YECKOro BOCIIMTAHMS :

LIEHHOCTHOI'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJIEuI0, TOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpHON HHGpOpMaLUE O
NEPENOBBIX JOCTHXKEHUSAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2)rpask1aHCKOr0 BOCTIUTAHUSA:

MPEJCTABJIEHUS] O COLMAIbHBIX HOPMAax M MPABUIAX MEXKIMYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEIOBATEIbCKOM, TBOPUECKOM W JIPYyruxX  BUAaX
NEeSATeIbHOCTA, TOTOBHOCTHM K Pa3HOOOpa3HOM COBMECTHOM MAESATEIBHOCTH IPHU
BBITIOJTHEHUW YYE€OHBIX, TI03HABATENIbHBIX 337[a4, BBIMOJTHCHUU XUMHUYECKUX
AKCIEPUMEHTOB, CO3/IaHUHN YYCOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMPOIECCe OTONW Yy4eOHOW MAEeSATEIHHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUMN MTOCTYIKOB;

3)LeHHOCTH HAYYHOI O MIO3HAHUS:

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE MU XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKH M COCTaBISIOIIUE
OCHOBY JIJIi IOHMMaHUsSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MpPElICTaBlieHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBS3IX YEJIOBEKA C
MIPUPOAHOMN CPEAOH, O POJIU XUMHUU B O3HAHUU ATUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOJUMBIC i OOBSICHEHHS HAOI0JaeMbIX IPOLIECCOB U SIBIICHUH,
MO3HABaTEIbHOW, WH(MOPMAIIMOHHON M YHTATENbCKOW KYJIbTYPhl, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoll, JOCTYIMHBIMU TEXHUYECKUMH CpPEICTBaMH HWH(OPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpPEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0ooOpa30BaHMIO, MPOEKTHOM W  HCCIEI0BATEIIbCKOM
JEATeTbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTH W YPOBHSI OOY4YEHHUS B
JIaJIbHEUIIIEM

4)(popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAaHWE IIEHHOCTH >KU3HH, OTBETCTBEHHOIO OTHOIICHUSI K CBOEMY
3I0pPOBbIO, YCTAaHOBKH Ha 370POBBIM 00pa3 >KH3HU, OCO3HAHHE IOCIECACTBHU H
HETIPUSATHE BPEAHBIX MPUBBIUEK (YITOTPEOJIICHHS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJUMOCTH COOIOACHUSI TpaBWi O€30MacCHOCTA TIPH  OOpaIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM KU3HU;

5)Tpya0BOro BOCIIMTAHMS:

WHTEPEC K MPAKTUUECKOMY U3y4eHUI0 podecCcrii B Tpyaa Pa3IudHOro poja,
yBOXEHHE K TPYAy M pe3ysibTaraM TPYIOBOM AESATEIbHOCTH, B TOM YHCIEC Ha
OCHOBE NPUMEHEHMSI TPEIAMETHBIX 3HAHUW [0 XHWMHUHU, OCO3HAHHBIA BBIOOP
VHJIUBUYaTbHON TPACKTOPUHU MPOJOJLKEHUST 00pa30BaHusl C Y4ETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHou npod)ecCUOHAIBHOM JEATeTbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6)3K0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU IIeJIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAaHUS, IOHUMAHUE LIEHHOCTH 3[J0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOIEHUS
paBujI O€30MaCHOI0 MOBEACHUS MTPU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIUSX,
YTPOXKAOUIMX 3I0POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJIy9aeMble MPU M3YYCHUH XUMHH, IS
pEILIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIEH MPUPOAHON Cpenoi, sl MOBBIIICHUS
YPOBHS  DKOJOTHYECKOM KYJIbTYPhl, OCO3HAHUS TJIOOATBHOTO  XapakTepa
AKOJIOTMYECKUX MpOOJeM M MyTeH UX pElIeHHs MOCPEACTBOM METOJ0B XUMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHUKATHUBHON U COLIMAIILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranmpeIMETHBIX pe3yJIbTaTOB BBIJACISIIOT 3HAYUMBIE IS
dbopMUpOBaHUST MHPOBO33PEHUS] OOIIECHAYyYHbIE TOHATHS (3aKOH, Teopus,
MPUHIIUI, TUIIOTE3a, PaKT, CUCTEMA, MIPOLIECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax W IO3BOJSIOT Ha
OCHOBE 3HAHWH W3 ATUX MpeaAMETOB (OPMUPOBATH MPEJCTABICHUE O IEJIOCTHOM



HAy4YHOU KapTHHE MHpa, U YHUBEpCAIbHbIC yueOHbIEC ACHCTBUS (MI03HABATENIbHbIC,
KOMMYHUKATHUBHBIE, PETyJSATUBHBIE), KOTOpble o0ecneunBaroT (opMHUpOBaHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYILECTBJICHHIO Y4eOHOM
JESITEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIE IeiicTBUA

ba3oBrble 1oruyeckue 1eHCTBUA:

YMEHHUS MCIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBILUICHUS IMPU OCBOCHUU
3HAHWW: PacCKPHIBATh CMBICT XMMHUYECKHX MOHSTHH (BBLACIATh MX XapaKTEpHBIC
NpPU3HAKH, YCTAHABIMBATh B3aUMOCBSA3b C JIPYTUMU TOHSTUSMH), UCHOJIb30BAThH
TIOHATHUSA JJIs1 OOBSICHEHHUS OTACIbHBIX (PAKTOB U SBJICHUH, BEIOMpPATh OCHOBAHUS U
KPUTEPUHU I KJIACCHU(UKAIUU XUMUYECKUX BEIIECTB U XMMHUYECKHUX peaKIui,
yCTaHABIMBaTh NPUYUHHO-CJICICTBEHHBIE CBSI3U MEXAY OOBEKTAaMHU H3Yy4UEHUS,
CTPOUTH JIOTUYECKUE PACCYXKIECHUs (MHIAYKTUBHBIC, N€TyKTUBHbIE, [0 aHAJIOTHH),
JieNiaTh BBIBOJBI U 3aKJIIOYCHUS;

YMEHHE TMPUMEHATh B TIPOLIECCE TO3HAHUS TOHATHS (MpEAMETHBIE U
MeTanpeaMETHbIE), CHMBOIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIONb3yEeMbIE B XUMUH,
peoOpazoBhIBaTh HIUPOKO MPUMEHSEMBIE B XUMHUH MOJCIbHBIC IPEICTABICHUS —
XMMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTa), XUMHUecKas (opMyia U ypaBHEHHE
XUMHYECKON PeaKkIny — MPHU PEIIeHNH y4eOHO-TI03HABATENbHBIX 337a4, C Y4ETOM
ATUX MOJENBHBIX MPEICTaBICHUN BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKU U3Yy9aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB M XMMUYECKUX PEaKInH,
BBISIBJIATh  OOIME  3aKOHOMEPHOCTH, INPUYMHHO-CJIEJCTBEHHbIE CBSI3U U
IPOTUBOPEUHSI B U3y4aeMbIX MPOLIECCAX U SABJICHUSX.

Bba3oBble ucciienoBare/bcKue AeiCTBHA:

YMEHHE HCIIOJIb30BAaTh IOCTABJICHHBIE BOMPOCH B KaueCTBE HHCTPYMEHTa
MO3HAHMS, a TaKK€ B KAauyeCTBE OCHOBBI Ui (HOPMHPOBAHUS TUIOTE3BI TIO
POBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHne OMbITa MO IUIAHUPOBAHUIO, OpPraHU3alMUd U MPOBEACHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHUE Ha0doAaTh 3a XOJOM Mpollecca,
CaMOCTOATENIFHO MPOTHO3UPOBATH €0 Pe3yabTaT, GOPMYIUPOBATH 00OOIICHUS U
BBIBO/JIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIbITa, UCCIEIOBAHUS, COCTABIATh OTYET
0 MPOJIETaHHOM padore.

Pa6ora ¢ undopmanmneii:

YMEHUE BBIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIHIO
Pa3NUYHBIX BUAOB U (POPM MpEACTaBICHUS, MOIYIaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(HayyHO-TIOMYJISIpHAsl ~ JIUTepaTypa XUMHYECKOI'O COAEpP)KaHUSA, CIpPaBOUYHBIC
nocobus, pecypchl VHTepHeTa), KPUTUYECKH OIEHUBATh MPOTUBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(OPMAILINIO;



YMEHUE NPUMEHTh Pa3IMyYHbIE METOJABI M 3aIPOChl MIPHU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX JJIs1 BBINOJIHEHMS
y4€OHBIX M MO3HABATEJbHBIX 33/1a4 ONPEACIEHHOIO TUIIA, IPUOOPETEHUE OIbITa B
00J1acTH  MCIMOJb30BaHUS  HUH(POPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpPOl aKTUBHOI'O MCHOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTHUMAIBHYIO (hOpMY TIpesicTaBieHus HHGOpMaIlud U
WUTIOCTPUPOBATh pElIacMble 3aJa4yd HECIOXKHBIMU CXEMaMH, JHarpaMMamu,
apyrumu popMaMu rpaduku U UX KOMOMHALUSMY;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yueOHOW U
UCCIIEIOBATENbCKON ACSATENBHOCTH MH(OPMAIMIO O BIUSIHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSIHUE OKPYXKAKOWIEW MNPUPOJHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBepCaAJIbHbIe y4eOHbIe AelicTBHUS:

yMEHUS 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHM) IO
CyHmlecTBYy  oOCyxkaaemMol  TeMmbl, (OpPMYIUPOBaTh CBOM  MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBITOJIHEHHUSI PEJIOKEHHOM 3aa4H;

YMEHHUS  MPEACTaBIATh  MOJYyYEHHbIE  pe3yibTaTbl  MO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX M IIMCBbMEHHBIX TEKCTaxX; JeNaTh IPE3EHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XUMUYECKOIO dKCIEpUMeEHTa (JIabopaTOpHOIrO OIbITA,
1a00paTopHON pabOTHI IO UCCIIEIOBAaHUIO CBOWCTB BELIECTB, YIEOHOIO IIPOEKTA);

YMEHHUS y4e€OHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEAOBATENIbCKOM  JNEATEIbHOCTM  IPU  PEUICHUH
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIaCOBaHUs
no3uuuii (00CyXJ1eHHsl, OOMEH MHEHUSIMH, «MO3TOBbIE HITYPMbD», KOOPJIWHALUS
COBMECTHBIX JECHWCTBHI, OINpeNEIEHUEe KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIC YHMBEpPCaIbHbIe Y4eOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSTEIbHO OINPEAENATh LENH JEATEIbHOCTH, ILIAHUPOBATh,
OCYILECTBIISITh, KOHTPOJIMPOBATh U IMPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTD, BRIOMpaTh Haubosee 3(hHEeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CAMOCTOSTEIbHO COCTABJIATh WJIM KOPPEKTUPOBATH
MIPEVIOKEHHBIA AJITOPUTM JIEWCTBUU IIPU BBITOJIHEHUH 3aJaHUM C Y4ETOM
MOJIYYEHHSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKLMSIX,
OLICHMBAaTh COOTBETCTBHE IIOJIyYEHHOI'O pE3yJibTaTa 3asBICHHON LENH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJlaraéMbl€ B YCIOBUU 3aIaHUM.

NPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeAMETHBIX pPE3YJbTaTOB IO OCBOCHHIO O0O0S3aTEIBHOIO
COJIEpP)KaHMsI, YCTAHOBJIEHHOI'O JaHHON (QenepaibHOM paboueil Mporpammoi,
BBIJICJISIFOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue i1 OPEeIMETHOM o0ysiacTh  «XHUMHS», BHJIbBI
NEATEIbHOCTA IO  TOJIYYEHHIO HOBOTO  3HAHUS, €ro HMHTEPIPETAINH,
npeoOpa3oBaHUI0 U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIIUSIX.

K xonIy oOyuenus B 8 kiacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUIA:

e PpacCKpbIBaThb CMBICI OCHOBHBIX XWMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOJHAS U HEOJHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEJIbHASI ATOMHAsI U
MOJICKYJISIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJIApPHAs Macca,
MaccoBasl JI0JIsI XUMHUUECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, J3JEKTPOOTPULATEIBLHOCTh, CTEIEHb
OKHUCJICHHsI, XUMHUYECKasi pPeakius, KIacCU(pUKAIUS PEaAKIUi: peaKIiuu
COCIMHEHUS, PpEaKIUU pPAa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIAOTEPMHUUECKUE PEAKINH, TEIIOBON 3PHEKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CcJOW aToMa, aTOMHasi OpOUTalb, pPagUyC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBSI3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(mporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHUMHWYECKMX TMOHSATUM U
MIPUMEHSITh 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCNOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY [JiIi COCTaBJjeHUs (opmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHUSIX,
CTENEHb  OKUCJEHUS  DBJEMEHTOB B  OMHApPHBIX  COCIMHEHHUSIX,
MIPUHAJICKHOCTh BEIIECTB K OINPEICIEHHOMY KJIACCY COCAWHEHUU IO
dbopmynaMm, BHUJ XMUMHUYECKOM CBSI3M (KOBaJCHTHAs U WOHHAs) B
HEOPraHUYECKUX COCINHEHUSAX;

e packpeiBaTh cMmbica Ilepmonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOAUYECKONM 3aBHCUMOCTH CBOWCTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEHUA B llepmogmueckoint cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHA ABOTraapo;

e ONUCHIBATHh M XapakTepu3oBaTh Ta0aMuHylo (opmy Ilepmoamaeckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynna (A-rpymnmna)» u «mnodoounas noarpynmna (b-rpymnma)», maibie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MenpaeneeBa» ¢ YHCIOBBIMH XapAKTEPUCTUKAMH CTPOCHHSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps[l sipa, OOIIee YHUCIIO AJIEKTPOHOB
U pacrpeesIeHHe UX 0 SJICKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIUPOBATh XMUMHUYECKUE BJIEMEHTHI, HCOPTraHMYECKHUE BEIECTBA,
XUMHUYECKUE PEAKIUu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUU
BELIECTB, MO TEMIOBOMY (D (PEKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME XUMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPK/Iast OMMCAHUE MTPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHHUM COOTBETCTBYIOIINX XUMAYECKUX PEAKINN;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUY€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHHWS XWMHYECKUX TIpEBpalIcHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO ~ MAacChl
BELIECTB, MAaCCOBYIO JIOJI0 XUMHUYECKOro »3JeMeHTa 1o ¢opmyle
COEJIMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPAaBHEHHUIO XUMUYECKON PEaKIUu;

MPUMEHSATH OCHOBHBIC OIEPAIIMH MBICIUTEILHON ACATEIHPHOCTA — aHAJH3
W CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTEMAaTHU3aIio, KIacCHPUKaIuio,
BBISIBJICHUE TPUUYUHHO-CJICICTBEHHBIX CBS3€H — JUIsI M3y4EHHUS CBOWCTB
BEIIECTB W XHMHYECKHX pEaKIHHi, €CTCCTBCHHO-HAyYHBIC METOJIbI
MO3HAHUs — HAOIIOJIEHUe, W3MEpPEHUe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

Clie0OBaTh  MpaBWJIaM  TIOJIb30BaHUS ~ XMMHYECKOW  TOCYIOM U
nabopaTopHbiM 00OpYJOBaHHEM, a TaKKe IpaBuiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TIOJYYCHHIO W COOUpaHUIO
ra3zoo0pa3HbIX BeENMIECTB (BOAOpOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB C OIPEIECIEHHON MacCOBOM JI0JEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W TPOBOJUTH  XMUMHYECKHE  IKCIEPUMEHTHI  TI0
pacrno3HaBaHUIO PACTBOPOB IIETOUEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U JAPYTUe).

K xoHIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCT Y 00YJAIOIINXCS YMEHUI:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CIIO)KHOE BEIECTBO, BaJIEHTHOCTh, O3JEKTPOOTPUIATEILHOCTh, CTEICHb
OKHCJICHHSI, XUMUYECKasi peakilysi, XUMUYECKasl CBs3b, TEIIOBOM 3(dexT
peaKiui, MOJb, MOJPHBIA  OO0OBEM,  pacTBOpP,  AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, DJICKTPOJUTHYECKAS JTUCCOIUANNS, PEAKIMA HOHHOTO
oOMEHa, Karajlu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIe U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHCIIUTENb,  BOCCTAHOBUTEJIb,  OKHUCIEHWE U  BOCCTAaHOBIICHHUE,
ajutoTponusi, aMm(pOTEpPHOCTh, XUMHUUECKas CBsI3b (KOBAaJICHTHAsl, MOHHAS,
MeTa/lInyecKas), KpUCTaUIMuecKas pemérka, KOppo3usi METaJUIOB,
CIUIaBbl, CKOPOCTh XHWMHUYECKOM pEaKUWH, NPEACIbHO IOIMyCTUMAas
koHueHTpauus [1/IK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKUX MOHATHH U
MIPUMEHSITh 3TU TTOHSATHUSI IPU ONKMCAHUM BEUIECTB U UX MPEBPAICHHUII;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY [IJI1 COCTaBJCHHUS (Qopmyl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIINN;

OIPEEATh BAJIEHTHOCTh U CTENEHb OKUCICHUSI XUMUUYECKUX 3JIIEMEHTOB B
COCAMHEHUSAX PA3JUYHOIO COCTAaBa, NPUHAICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIACCy COEAUHEHUN Mo (QopmynaM, BUJ XUMHYECKOU
CBA3U (KOBAJIEHTHAsl, HWOHHAs, METaJUIMYecKasi) B HEOPraHMYECKUX
COEIMHEHUAX, 3aps]l MOHA MO XMMUYECKON (opmyle, XapakTep cpeabl B
BOJIHBIX PAaCTBOPAX HEOPraHWYECKHUX COCAUHEHHUM, TUI KPUCTAJUIMYECKOU
PELIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich Ilepuognueckoro 3akona J[. M. MennpeneeBa u
JIECMOHCTPUPOBATh €ro IOHWMAaHWUE: OMNHUCHIBAaTh M XapaKTEepPU30BaATh
tabmmunyio dopmy [leprmomnyueckoit CUCTEMBbI XMMUYECKUX DJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mnododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUYCHMS, KOTOpPhIE HMECIOTCI B TIEPUOJAMYCCKOM Tabiuie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsa  sijapa, oOIee YHCIO JJICKTPOHOB U
pacmpeiesieHue WX 10 DJEKTPOHHBIM CJIOSAM), OOBSCHSATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHU CBOWCTB 3JIEMEHTOB U UX COCIUHEHUU B
npeaeaax MaJlbIX NEPUOJ0B U TJIABHBIX HNOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKHE BEIICCTBA,
XUMHUYECKHE PeaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BEIECTB, MO TEIUIOBOMY A(PQEKTy, MO0 M3MEHECHHUIO CTETICHEW OKHUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHEe XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJIOXKHBIX BEIIECTB, IOATBEPXKAAsl OINKUCAHUE
MpUMEpPaMHU  MOJIEKYJISIPHBIX M WOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTAaBJIITh  YPABHEHHS  DJICKTPOJUTHUYECKON JUCCOLMALUAM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIUA MOHHOTO



OoOMEHa, YypaBHEHHMS pEaKIui, MOATBEPKIAONINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3HM MEXKIY BEIIECTBAMM Pa3IMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIHA
MIOCPENICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3TUX pPeaklnii;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHMS] XUMUYECKUX TMPEBPAIICHUN B Pa3IMYHbIX
YCIIOBUSIX;

BBIUMCIISITH OTHOCUTEIIBHYIO MOJEKYISIPHYI0O W MOJISIPHYIO  MAacchl
BEIIECTB, MAacCCOBYIO [IOJIO XHMMHUYECKOro »JJieMeHTa 1o (dopmyse
COCAMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMUUYECKON PEaAKIUU;

coOmonaTe  IpaBWJa  MOJB30BAaHUS  XUMHUYECKOW  TMOCYAOH U
nabopaTopHbiM 00OpYyJIOBaHHEM, a Takke NpaBuwia oOpalieHusi c
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHUIO
7a00paTOpPHBIX XHUMHUYECKUX OIBITOB MO TMOJYYEHHI0O W COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

OPOBOJUTh  PEAKIMH, MOATBEPKJAIOIIME  KAYECTBEHHBIH  COCTaB
pa3IMYHbBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOpUI-, OPOMU/I-,
MonuI-, KapOoHar-, ¢ocdar-, CHUIHMKaT-, Cyiab(par-, THIPOKCUI-HUOHBI,
KaTUOHbI aMMOHUSI M HOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIINUE B
BOJIHBIX PacTBOPaX HEOPTaHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEpAIIMH MBICIUTEIBLHON ACATEIbHOCTA — aHAIH3
W CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEMaTU3alNIO, BBISBIICHHE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3eH — I WM3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOIOIeHNE, M3MEPEHUE, MOJCIMPOBAHKE, SKCIICPUMEHT (peanbHBIH U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoauuecTBO yacoB
Ne HaunmeHoBaHue pa3iesoB u DJIeKTPOHHBIE (LM poBHIe)
n/n TeM NPOrpPaMMbl Beero Konrpoanubre Hpakrueckue oOpa3oBaTejibHbIE PecypChl
padoThI padoThbI
Pasnea 1.IlepBoHayajibHble XMMUYECKHE NOHATHS
XuMHUs — BaxkHas 00JaCTh
11 €CTECTBO3HAHUSA U 5 ) bubmoreka [IOK
MPAKTUUECKOM JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJioBeKa
12 BemecTBa 1 xuMmuieckue 15 | bubmumoreka [IOK
peaxkuuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nen 2.BaxxHeiimnne npeacTaBuTe/ii HEOPraHUYECKUX BelleCTB
71 Bosnyx. Kucnopon. ITonsitue 6 bubmmoreka LIOK
00 okcHaax https:/m.edsoo.ru/7f41837¢
5 Bonopon. [lonsitue o kucinorax g | bu6moteka [IOK
M COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitiue 06 5 | | bubmoreka [IOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHEIE KJIACCHI 1 1 | bubmoreka [IOK
HEOPraHWYECKUX COCTMHEHHU https://m.edsoo.ru/7f41837¢
Uroro no pazneny 30

Pa3znen 3.Ilepuoauyeckuii 3axon u Ilepuoauyeckas cucrema xumudeckux 3jieMeHToB . U. MenaesieeBa. CTpoeHue aToMOB.
Xumnueckas cBi3b. OKHCJIUTEIBLHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[Tepuognueckuii 3aK0H U

31 [Tepuoguyeckas cucrema . bu6morexa IIOK
’ XUMUYECKUX snemeHToB /1. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aroma
XUMHUeCcKas CBA3b.
3.2 OKHUCIUTEILHO 8 bubmorexa HOK
’ https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIC PEAKIIHH
bubmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
P 3 bub6mmoreka [JOK
C3CPBHOC Bpems https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uuppoBbIie
Ne n/mm P Konrpoabnsie | IlpakTnueckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znesn 1.BemiecTBO M XUuMHYeCKHE peaKIMHU
11 [ToBTOpEHue u yriybieHue 3HaHUI 5 | bubmotexa [JOK
) OCHOBHBIX Pa3ZeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6motexa [IOK
’ peaxuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. g | | bubmotexa [JOK
' XUMHYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2.HemeTra/uibl M UX COeIMHEHUS
21 OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX 4 : bubmmoreka [JOK
' anemeHnToB VIIA-rpynmel. ["anorexst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHToB VIA-rpymnmel. Cepa u eé 6 bubmorexa IOK
' Py - P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
bub6moreka [JOK
2.3 aneMeHToB VA-rpymnmbl. A3oT, pochop 1 ux 7 1
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.4 anemenToB IVA-rpynmel. Yriaeposa u 8 1 2 bubmmorera LIOK
’ . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCTUHEHUS
Hroro no pasaeny 25



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

Paznesa 3.MeTaJIbl M X COCAUHECHUS

bubmmoreka [IOK
1 7 4
3 Obmue CBOACTEA METALIOB https://m.edsoo.ru/7f41a636
. bubmmoreka [IOK
3.2 Baxkueiinme MeTanibl U UX COSIMHCHUS 16 hitps://m.edsoo.rw/7f41a636
Uroro no pazneny 20
Paznen 4. Xumus u okpy:kawmas cpeaa
4.1 B TBa U MaTepHaIbl B )KU3HHU YCIIOBEKa 3 bubmorexa TIOK
) ctiec p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Pe3eDBHOE Bhe 3 bubmumoreka [IOK
PBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara undposBbie
Tema ypoka KonTpoasbnbie | IlpakTudeckue A p
n/n Bcero H3yYeHus1 | oOpa3oBareibHbIE
padoThI padoThI
pecypcsl

| IIpeamet xumun. Ponb XuMuu B )KU3HU | bubmmoreka LIOK
yeJioBeKka. Telia v BelecTBa https://m.edsoo.ru/ff0d210c

bubmioreka [IOK

2 [Tonarue o MeTonax MO3HAHUS B XUMUHU 1

https://m.edsoo.ru/ff0d227e
[Tpaktrnueckas padora Ne 1 «IIpaBuia

3 paboTHI B JTAOOPATOPHH M ITPUEMBI 1 bubmmorexa [IOK
oOpatieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
00opyoBaHUEM»

4 Yucteie BemecTBa U cMecH. CITocoOBI | bu6mmoreka [JOK
pa3zenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTueckas padbora Ne 2

5 «Pa3genenue cmeceit (Ha mpumepe 1 bromorexa [OK

A . pumep https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»

6 ATOMBI U MOJIEKYJIBI 1 brbmorexa OK

https://m.edsoo.ru/ff0d2a6bc

. XUMHUYECKHE DJIEMEHTHI. 3HAKU | bubmoteka [JOK
(CMMBOJIBI) XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 [IpocTeie 1 ClOKHbBIE BEIIECTBA 1

https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK

9 ATOMHO-MOJIEKYJISIPHOE yUYEHHUE 1

https://m.edsoo.ru/ff0d2d50



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

3aKOH OCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTD hitps://m.edsoo.ru/ff0d2eac
aTOMOB XMMUYECKUX AJIEMEHTOB
1 OTHOCHUTENIbHAs aTOMHAs Macca. bubmoteka [JOK
OTHOcCHTEeNBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10J11 XMMHYIECKOr 0 3JIEMEHTA bubmioreka [IOK
B COCIMHCHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Moib. bubmotexa [JOK
Mousnsapraas macca https://m.edsoo.ru/ff0d5230
14 Ou3nYecKne U XUMAISCKNC SIBICHUS. bubmioreka [IOK
XuMHUecKasl peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycIoBUS IPOTEKAHUS bubmmorexa [IOK
XUMHUYECKUX PEAKIUMN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konuuecTsa, Macchbl
17 BEIIECTBA 110 YPaBHEHUSAM XUMUUYECKUX bubmmorera [IOK
n . P https://m.edsoo.ru/ff0d5708
peaxkuuit
Knaccuukanus XUMUIECKUX PeaKIuid
18 (coenmHeHus, Pa3IoKEHUS, 3aMEIICHHS bubmorexa LIOK
8 P > SAMCHILEHIT, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€EHBI1-
19 SHITUKJIONEAUCT 0606y €HUE U Bubmoreia LIOK
" ARET. LIDOBIR https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alusl 3HaHUU
20 Kontponbnas pabora Nel mo reme bubmuoreka LIOK
«BemecTBa 1 XUMHYECKHE PEAKIIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Cocras bu6mmoreka LIOK

Bo3ayxa. Kuciaopong — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d448e

npocroe BemectBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

22 KHCI0poa (peakuu OKUCIEHUS bubmmorexa [OK
poia {peaidl : https://m.edsoo.n/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoOwI moTydeHust KUCIopo/a B
3 nabopaTopuu U bubmmoteka LIOK
npoMblluIeHHOCTH [ IpuMeHenne https://m.edsoo.ru/ff0d497a
KHCIIOpoaa
TennoBoi 3¢hekT XuMuIeCcKoi
24 peaKunu, MOHSATUE O TEPMOXUMHYECKOM bubmmorexa LIOK
YPaBHEHUH, DK30- U SHAOTEPMUY ECKUX https://m.edsoo.ru/ff0d4790
peakuusx
TommuBo (HeTh, YroJib U METaH).
(egts, yr ) BuGnotexa LIOK
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «Ilonyuenue u cobupanue KUciIopoa bubmmorexa [IOK
Y . P pOAs, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHUE €ro CBOUCTBY»
7 Bonopox — 3y1eMeHT U mpocToe bubmmoreka [IOK
BemecTBo. Haxoxaenue B mpupone https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKre 1 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
BoJiopoaa. [IpuMmenenre Bogopoia https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KHCIIOTaX U COIAX butmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco06bI osyueHus BOJ0poia B bubmmorexa [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTueckas padorta Ne 4 mo Teme bubmmoreka LIOK

«[lomydenue u cobupanue Bo0poaa,

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
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https://m.edsoo.ru/ff0d4dd0
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WU3yYEHHE €r0 CBOMCTB»

MonsipHblil 00bEM Ta30B. 3aKOH

bubmoteka [JOK

32
ABorajpo https://m.edsoo.ru/ff0d542e
Brruucinenns o0béMa, KOIMUECTBA
33 BEIIIECTBA T'a3a 10 €ro U3BECTHOM bubmmorera [IOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA UJIK O0BEMY
Borauciienust 006EMOB ra30B 110
bu6moreka [JOK
34 YpaBHEHHUIO PEAKI[MU Ha OCHOBE 3aKOHA
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHU Ta30B
35 dOu3nyecKne 1 XUMUIECKUE CBOMCTBA bubmioreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [loHsTue 00 bubmoteka [JOK
WHJIUKATOPAX https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopuTtens. HachimeHnnnie
PactBop Bu6morexa IJOK
37 1 HEHACBHIIIEHHbIE PaCTBOPHI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JIOJIsl BELIECTBA B PACTBOPE
IIpakTueckas padorta Ne 5 mo teme
13 «IIpurorosiieHne pacTBOPOB ¢ bubmmoreka LIOK
OnpeeNIEHHON MacCOBOM J0JIEH https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEIIECTBA»
39 Kontposnbnas pabora Ne2 o reme bu6immorexa IIOK
«Kucnopox. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuIbI: COCTaB, KJIacCH(pUKAIIHS, bu6mnoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XUMUYECKUE CBOKMCTBA
bu6mmoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: cOCTaB, Kiaccupukaius, bu6moreka [JOK



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

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yenue 1 XuMHU4YECKHE CBONCTBA bubmmoreka [IOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, kiaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XxuMHuuyecke cBoOMcCTBa bubmmorexa [IOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Conn (cpenHue): HOMEHKIATYpa,
(cp ) P bubmmoreka [JOK
46 CIOCOOBI MOTY4YEHUSI, XUMUUECKUE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaktrueckas pabora Ne 6. Pemenue
47 SKCIIEpUMEHTAJIbHBIX 3a/1a4 M0 TEME bubmmorexa [IOK
«OCHOBHBI€ KJIACCHI HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEITHEHUIN
43 I'eneTnueckas cBsA3b MEXKIY KilaccaMu bubmotexa [JOK
HEOPraHWYECKUX COCTMHEHNUN https://m.edsoo.ru/00ad9a50
bubmioreka [IOK
49 06006 i
ODHICHHIE T CHETEMATHSATIT SHATHH https://m.edsoo.ru/00ad9ch?
KonTtponbHas pabora Ne3 o reme
" bubmmoreka LIOK
50 OcHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COEIIMHEHUM
[TepBbie MOMBITKH KiIaccU(PUKAIIH
bu6mmnoreka [JOK
51 XUMHUYECKUX 3JIeMeHTOB. [ToHsTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOoAHbIX 3JIEMEHTOB
[Tepuognyeckuii 3aK0H U
bu6mmoreka [JOK
52 [lepuognueckas cucrema XUMUYECKUX
https://m.edsoo.ru/00adaS2c
anemenToB J[. 1. MenneneeBa
53 [Tepronsl, rpynnel, MOArPYIIIBI bubmoteka IJOK



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

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

Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

54
snep. U3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3MeKTPOHHBIX 000JI0UEK
. bubmoteka IJOK
55 aToMOB 3J1eMeHTOB [lepronnueckoit
https://m.edsoo.ru/00adabbc
cuctemsl . 1. Menaeneepa
XapaKkTepucTUKa XUMHUUYECKOTO
56 3JIEMEHTA I10 €ro MOJI0XKEHUIO B bubmmoreka [IOK
ITepnonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenne [lepuoanueckoro 3akoHa s
57 pa3BuTHA HAyKU U npakTuku. 1. U. bubmuoreka LIOK
MenpeneeB — y4€HbIil, Teaaror u https://m.edsoo.ru/00ada96e
rpa’KJaHUuH
PesepBHbIii ypok. O6001ICHHE 1
P P ill bubmoteka IJOK
58 cUCTeMaTH3alus 3HaHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepounast pabota
KonTtponbnas pabora Ned o reme
bubmioreka [IOK
59 «CtpoeHue atoma. XUMHUYECKasi CBSI3b)
. https://m.edsoo.ru/00adb486
/ Beepoccuiickas mpoBepodHas padora
60 DJIEKTPOOTPUIIATEIILHOCTh ATOMOB bubmmoreka [IOK
XAMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
b K
61 HNonHas xumuueckas CBSI3b nommorexa 1O
https://m.edsoo.ru/00adac34
62 KoBasieHTHas nossipHas XuMu4deckas bu6mmorexa LIOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XUMUYecKas bubmotexa [JOK

CBA3b

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK

64 CremneHb OKUCIECHUS 1
https://m.edsoo.ru/00adae28
65 OKUCIUTENBbHO-BOCCTAHOBUTEIILHbBIE | bubmotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
Bbu6moreka [JOK
66 O 1
KHCTHTETH 1 BOCCTAROBHTEN https://m.edsoo.ru/00adb076
PesepBublii ypok. O6001IEHNE 1
P P . bu6mmoreka [JOK
67 CHCTEMATH3allNs 3HAHUH 110 TEME 1
https://m.edsoo.ru/00ad9cb2
«CTtpoeHue atoma. XMMUYECKasl CBS3bY
68 PesepBHbIii ypok. O0001ICHHE U 1 bubmorexa [IOK
cucTeMaTu3anusa 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoanuecrBo yacos JIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
IIepuognyeckuil 3aKoH.
| Ilepuonnueckas cucrema | bubmmoreka [IOK
XHMHUYECKUX 3J1eMeHToB /. . https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHECHUH
. bu6mmoreka [JOK
2 CBOWCTB XUMUYECKHX JJIEMEHTOB 1
. https://m.edsoo.ru/00adbbb6
MEPBBIX TPEX MEPHOIOB
3 Knaccudukanus 1 HOMEHKIIATypa ! bubmoteka [JOK
HEOPraHUYEeCKHUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunsl xuMudeckoi CBSI3U U THUIIBI ] bu6mmoreka [JOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponpsnas padora Nel mo reme
5 «IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1
OCHOBHBIX Pa3/ielIoB Kypca 8 Kjaccay
6 Knaccudukanus xummaeckux 1 bubmioreka [IOK
peakiui o pa3IMyHbIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTU XUMUUYECKOU
bu6mmnoreka [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
reTepOr eHHbIX PEAKIUAX
[ToHaTHE O XUMHYECKOM PAaBHOBECHUHU.
bu6mmoreka [JOK
8 @DakTopsl, BAUSIONME HA CKOPOCTh 1

XUMHYECKON PE€aKkiuu U MMOJIOKEHUC

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



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

XHUMHUYECCKOIr0 paBHOBECUSA

OKHMCIIUTEIBHO-BOCCTAHOBUTEILHBIC

bubmoteka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus >I1eKTPOIUTHICCKOU
10 I/IC(E)O na I/II/IpCI/IJIBHbIG U cJIa0bIe bubmorexa HOK
A HHATIH. https://m.edso0.ru/00adcd68
ANEKTPOIUTHI
. bubmotexa [JOK
11 HonHble ypaBHEHHS peakiuil
https://m.edsoo.ru/00add448
XuUMHUECKHE CBOMCTBA KUCIIOT U
. . bu6moreka [JOK
12 OCHOBAHHU B CBETE NIPEACTABICHUN
. https://m.edsoo.ru/00add5d8
00 JIEKTPOIUTHIECKOM TUCCOITUALINN
XHUMHWYECKHE CBOMCTBA COJIEN B CBETE
. bubmoteka [JOK
13 MPEICTaBICHUH 00
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECKOM TUCCOIUALINH
14 ITonaTue o rugponuse comnei buGmrorexa ITOK
AP hitps://m.edso0.ru/00add9d4
L5 OO6o01mIeHNe U CHCTeMaTH3aAIUS bubmotexa [JOK
3HAHUHU https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «Pemenne 3xcriepuMeEHTaIbHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a7auy
KonTtponpHas padora Ne2 o teme
bu6mmnoreka [JOK
17 «IIEKTPOIUTHYECKas JUCCOIAAITHS.
https://m.edsoo.ru/00addec(
XHUMHUYECKUE PEAKIIUH B PACTBOPAX)»
OO6m1ast XxapakTepUCTHKA TaJIOr€HOB.
18 XUMHUYECKHE CBOMCTBA HA IPUMEPE bubmorexa TOK
PHMEP hitps://m.edsoo.ru/00addfe2
xJopa
19 Xnoposonopona. ComnsiHas KUCIIOTA, bubmmorexa [IOK



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

XUMHUYECKHE CBOMCTBA, MOTyYCHHE,

https://m.edsoo.ru/00adel 04

MIPUMEHEHUE
[Ipaktuueckas padota Ne 2 rmo Teme
20 «ﬁonyquHe COIjIHHOfI KHUCIIOTHI, bromiorexa LIOK
. . https://m.edsoo.ru/00ade348
H3y4eHHE €€ CBOMCTBY»
Brruucnenus mo ypaBHEeHUSIM
21 XUMHYECKHUX peazgnﬁ, €CJIM OJUH U3 bubmorexa HOK
https://m.edsoo.ru/00ade4 88
peareHToB J1aH B U30bITKE
2 OO6m1ast XapakTepUCTHKA JIEMEHTOB bubmmoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
ATIOTpOITHBIE MOIU(DHUKAIIUN CEPHI.
’3 Haxoxnenue cepbl u €€ coequHeHni bubmotexa [JOK
B IIpUpOJE. XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBo10po/1, CTpOCHUE, bubmoteka [JOK
(bu3NYECKNe 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHast KUCIIOTA,
25 (u3rYecKre 1 XMMUYECKHE CBOWCTBA, bubmorexa [OK
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKHUE pPEaKIny, JIeKale B
OCHOBE MPOMBIIIIEHHOTO CcIloco0a
26 MOJYYEHUS CEPHOM KUCIIOTHI. bubmmorexa [IOK
XUMHUUECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpYXarolleh cpeibl COeIUHEHUSIMU
cepbl
7 Beraucnenne MaccoBoii 105 BHIXOAA bu6mmoreka [JOK
NPOAYKTa pEaKIuu https://m.edsoo.ru/00adec8a
28 OO611ast XapaKTepUCTHKA JICMEHTOB bubmoteka IJOK



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

VA-rpynnel. A30T, pacipocTpaHeHue
B NpUpoJE, GU3HUECKHUE U
XUMHYECKUE CBOKCTBA

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

AmMHak, ero pu3snvecKue u

bu6mmoreka [JOK

29 XUMUYECKUE CBOWCTBA, MOJTYYECHHUE U
https://m.edsoo.ru/00adf004
MPUMEHEHUE
IIpaktueckas padorta Ne 3 o treme
30 «lToryyenne ammuaka, H3y4eHHE €T0 brbmorexa [OK
. 7 1BV https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KHCIIOTa, € PU3nYecKue u bubmmorexa LIOK
XUMUYECKUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBanre HUTPATOB U COJIEH
aMMOHMUSI B Ka4€CTBE MUHEPATbHBIX

. bubmotexa [IOK
32 ynodpenuit. Xumuyeckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIIbl
COCTMHEHUSIMH a30Ta
®ocdop. Oxeua pocedopa (V) n
33 (boc:li))o pHaSI KI/ICJ'I((I))Ta (b(blfan(qe)cxne u bu6amorexa [IOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYECHUE
Hcnonbs3zoBanue gpocdaros B

34 KaueCcTBE MUHEPAJIbHBIX yI00pEHUI. bubmuotexa [JOK
3arps3HeHNe IPUPOJTHON CPEIIbI https://m.edsoo.ru/00adfc20
¢dbocdaramu
VYriepon, pacnpocTpaHeHUE B

PO, Pactipoctp bubmoteka [JOK
35 NpUpoAE, PU3NYECKUE U XUMUYECKHUE
. https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcunsl yriaepoaa, ux Gu3ndecKkue u bubmotexa [JOK

XUMHUUYECKHE CBOIMCTBA.

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

DKoNoruyeckre npoodieMsl,
CBsI3aHHBIE C OKcuaoM yriepoaa (I1V)

" bubmotexa [JOK
37 VYronpHas KUCIIOTa U €€ CONU
https://m.edsoo.ru/00ae006¢
[Ipaktuueckas pabota Ne 4 o Teme

33 "[TosrydyeHue yriekucioro rasa. bubmmoteka LIOK
KavecTBeHHas peakuus Ha kKapOoOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHa4aIbHBIC TOHATHS 00
bu6moreka [JOK
39 OpraHUYecKHX BEIIECTBAaX KaK O
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepoja
. bu6mmoreka [JOK
40 Kpemuuii u ero coenuneHus
https://m.edsoo.ru/00ae080a
[IpakTueckas padorta Ne 5. Pernenue

41 AKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TEME bubmotexa [JOK
«BakHelmme HeMeTaluIbl U UX https://m.edsoo.ru/00ac0bf2
COCIUHEHU S
KouTtponwsnas padora Ne3 o teme

N bu6moreka [JOK
42 «BaxxHenmme HeMeTallIbl U UX
https://m.edsoo.ru/00ae0el8
COCIUHEHU S
OO6m1ast XapakTepUCTHKa XUMUYECKHUX
3JIEMEHTOB — METAJLJIOB.

43 MeTtammyeckas CBSI3b U bubmoteka [JOK
METAJUIMYECKasi KpUCTaJIIM4Y eCKast https://m.edsoo.ru/00ae103e
pemérka. dusnyeckue cBoricTBa
METaJIJIOB
XUMHUECKHE CBOMCTBA METAIJIOB.

. bubmoteka IJOK

44 DNEeKTPOXUMUUYECKHUH psJT

HaNpPsLKEHUN METAJIOB

https://m.edso0.ru/00ael 156



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

O61ue criocoObl MOoNTy4YeHus
MetaJuioB. CruiaBbl. BeIduciieHUs 110

45 aBHEHHUSIM XMMHUYECKHUX peakui bubmorexa HOK
P peari, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJACPIKUT
MpUMECH
46 [lonsiTHE O KOPPO3UH METAIIOB bubmorexa [OK
https://m.edsoo.ru/00ael1278
47 [Ilenounble METAIUIBI bubmorera TIOK
https://m.edsoo.ru/00ael14b2
43 OKcuUbI M TUAPOKCUABI HATPHS U bubmmoreka [IOK
KaJaus https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMENbHBIE METAILIBI — bubmuorexa [IOK
KaJIbIUH 1 Maruui https://m.edsoo.ru/00ael5e8
. bubmotexa [JOK
50 Bakuelimue coequHeHNs KaJIbIUs
https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CHCTEMATH3AIIHS
3HAHUHU
57 JKEcTKOoCTh BOJBI M CITOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ac1886
[IpakTnueckas padorta Ne 6 o reme
53 "XXEcTKOCThL BOJBI 1 METOMEI €€ bubmorexa OK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
54 ATEOMUHII bubmioreka [IOK
https://m.edsoo.ru/00ael c64
55 AMdoTepHbIC CBOWCTBA OKCHA H bubmmorexa [IOK
THUAPOKCHUIA https://m.edsoo.ru/00ael c64
56 Weneso bu6mmoreka [JOK

https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae15e8
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Oxcuibl, THAPOKCUABI M COJIU XKee3a

bu6mmoreka [JOK

37 (IT) m xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O606IIjeHI/Ie U CUCTeMaTH3aIus
3HAHUHN
[Ipaktuueckas padora Ne 7. Pemienue
59 JKCIIEPUMEHTAJIBHBIX 3a7a4 MO TEME bubmuotexa [JOK
«BaxHelme MeTajibl U X https://m.edsoo.ru/00ae3de8
COEITMHCHUS
Brruucienus no ypaBHEHUsIM
XUMHUYECKUX PEaKIHil, €Clii OJIUH U3
60 peareHToB JaH B H30BITKE UM bubmmoteka [IOK
COJIEPKUT MpUMecH. Beruucienus https://m.edsoo.ru/00ael750
MacCOBOH /101 BBIXOZA MPOAYKTA
peakuuu
61 O606IIjeHI/Ie U CUCTeMaTU3allus
3HAHUHN
Kontponbsnas pabora Ned mo teme
62 «BaxkHeiime MeTaibl U X
COCITUH CHHUSI»
63 Bemectsa u Matepuasl B bu6mmoreka IIOK
MHOBCEIHEBHOM KU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE bubmmorexa [IOK
OKPYXaroIIel Cpesbl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pemenun bubmuorexa LIOK
9KOJIOTUYECKUX MTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O6001IeHNE 1 bubmmorexa [IOK
cHUcTeMAaTH3allusg 3HaHUHU https://m.edsoo.ru/00ae0d0a
67 PesepsHbIii ypok. O6001ICHNHE 1 bubmotexa [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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cUcTeMaTHU3alMI 3HAHUN

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

68 PesepBHbIii ypok. O6001IeHNE 1

cUCTEMATHU3alMA 3HAHUN

bubmoteka [JOK
https://m.eds00.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA30OBATEJIbHOI NPOT'PAMMBbBI

8 KJIACC

Kon
NMpoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1

ITo Teme: ((HepBOHa‘laJ'II)HBIe XUMHUYCCKUC ITIOHATHUA»

1.1

pacKpblBaTh CMBICI OCHOBHBIX XMMHYECKHUX [OHSATHI: aToM,
MOJIEKYJIa, XUMUYECKUW DHIIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMeCh (OAHOpPOAHAS M HEOJHOPOAHAs), BAJEHTHOCTb,
OTHOCHUTEJbHAs AaTOMHAsi W MOJIEKyJIsipHass Macca, KOJMYECTBO
BEIIECTBA, MOJb, MOJSIpHas Macca, MaccoBas JO0Js XUMHUYECKOro
JJIEMEHTa B COEIUHEHHM, MOJISIPHbI 00BEM, XUMHUYECKas peaxKuus,
KIacCUpUKAIUs  peaKUUid:  peakmuu  COCNUWHEHHS,  PEeaKIuu
pa3lioKEHMsI, pPEaKUUH 3aMEUIeHUs, peaknuuu OOMEeHa, D5K30- U
SHIOTEPMUYECKHE PEAKIUU, TEIIoBOH 3PQeKT peakiuu, pacTBop,

MaccoBas J0Jis BellecTBa (IPOIEHTHAsI KOHIIEHTpaIus) B pacTBOPE

1.2

HWIIIIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHUX MOHATHUA U

MNPUMCHSATL 3TH MOHATUS TPHU ONMMCAHHUU BCIICCTB U UX HpeBpameHm"I

1.3

UCIOJb30BaTh XUMHUYECKYI0 CHMBOJMKY JJIs COCTaBJIEHUS (QOpMYJI

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIIUI

1.4

PpaCKphbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSIPHOI'O Y4YC€HHUA, 3aKOHa

ABorazipo

1.5

OnpeaAcCIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOHMHCHUAX

1.6

KIacCU(UIIMPOBATh XUMUYECKUE peaKIuu (M0 YUCITY U COCTaBy

YYaCTBYIOLIMX B PEAKIIMH BEIECTB, 10 TEMJIOBOMY 3P PeKTy)

1.7

BBIUUCIATD OTHOCHUTCIIBHYIO MOJICKYJSIPHYHO W MOJISIPHYHO MAaCChI

BCIICCTB




1.8

BBIUHCIIATh MAacCOBYIO JOJII0O XHMHUYECKOrO 3JIeMeHTa o ¢opmylie

COCIIMHCHUS,

1.9

BBIYHCIIATh MAaCCOBYIO JOJIIO BECIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJIbI MO3HAHUSI — HaOII0eHMe,
U3MEpEeHUue,  MOJEIUPOBaHUE,  OKCIEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «BaxHeline npeacTaBUTETN HEOPraHUUECKUX BEMIESCTBY»

2.1

pacKpbIBaATb CMBICI OCHOBHBIX XHUMHWYCCKHX MOHSTHH: OKCHUnAa,

KHCJI0Ta, OCHOBAHHCEC, COJIb

2.2

OIIpCACIIATh MPUHAAJICKHOCTh BCLICCTB K OHpGI[GJ'IéHHOMy KJIacCy

coeMHeHui o popmyaam
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KJ'IaCCI/I(i)I/IHI/IPOBaTB HCOPraHn4eCCKue BCUICCTBA

2.4

XapakTepu3oBaTh (ONMCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB pa3IMYHBIX KJACCOB, MOATBEPXkAas ONUCAaHUE MpUMEpaMu

MOJICKYJIIPHBIX ypaBHeHPIfI COOTBCTCTBYIOIIHUX XUMHUUYCCKUX peaKHI/Iﬁ

2.5

IMPOrHO3UPOBATH CBOICTBa BC€IIECCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'0 COCTaBa, BO3MOXHOCTH TMPOTCKAHUA XHUMHYCCKHUX

MIPEBPALLEHUN B Pa3JIMYHBIX YCIOBHUAX

2.6

clenoBaTh IMpaBWIaM  TOJb30BAHUA XMMHYECKOM TMOCYAOH H
nabopaTOpHBIM O00OPYJIOBAaHUEM, a TaKKe MpaBWiIaM OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKUMUSIMH IO BBIOJIHEHUIO
1ab0paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOAOPOJA W KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOpOB C OIpPENENEHHOW MacCOBOM JIOJNIEM PAcTBOPEHHOIO
BEIIECTBA, [JIAHUPOBATh U MIPOBOJAUTh XMMHUYECKUE IKCIEPUMEHTHI 110
pacno3HaBaHUIO pAcTBOPOB IEJIOYEH M KUCIOT C TOMOUIBIO

UHAUKATOPOB (J1akMyc, (peHonTanent, METUIIOPaHX U APYTHE)

2.7

MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUECKOH peaKInu

I[To Teme: «llepuomuueckuit 3akoH u Ilepmomuueckass cucteMa
xumuueckux siementoB JI. U. MenneneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIIbHBIC peaKmum»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSTHUM: SIAPO aToMa,
DIIEKTPOHHBIM CIIOM aTomMa, aTOMHas oOpOuTalb, pajUyC aToma,

XUMHUUYCCKas CBA3b, IIOJAPpHAA KW HCIIOJApHAsA KOBAJICHTHAsA CBA3b,




ANEKTPOOTPUIIATENbHOCTh, HWOHHAsl CBSI3b, HWOH, KATHOH, AHWOH,

CTCIICHb OKUCIICHUA

3.2

KH&CCH(pHHHpOBaTB XUMHYCCKHUE 3JICM CHTBI

3.3

OINKCHIBaTh M XapaKTepu3oBaTh Tabmumunyio (opmy Ilepuoamueckoit
CHUCTEMbl XHMHUYECKMX D3JEMEHTOB: pa3iuyaTh IOHATUS «TJIaBHAs
noarpynmna (Arpymma)y u «moboyHas moarpynmna (brpymma)y,

«MaJiple» U «OONBIINE) I C€pUObL
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packpeiBaTh cMbIcn Ilepuommueckoro 3akona J[.M. MeHnneneesa:
JEMOHCTPUPOBATh IOHUMAHHUE NIEPUOJUIECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX JJEMEHTOB OT MX nosokeHus B Ilepuonnueckoit

CUCTEMC

3.5

COOTHOCHTH  OOO3HA4YEeHHS, KOTOpPhIE HUMEIOTCS B  TaliHIle
«[lepuonuueckas CUCTeMa  XUMHYCCKMX  diemeHTtoB .M.
MenpeneeBay ¢ YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsa sapa, oOmiee YHcCiIo

AJIEKTPOHOB U PaCIIPE/IEICHUE UX 110 3JIEKTPOHHBIM CIIOSIM)

3.6

OIIpCACIIATD CTCIICHb OKHCJICHHUA 3JICEMCHTOB B 6I/IHapHBIX

COCOHMHCHUAX

3.7

ONpeAeNnsITh BHUJ XUMHUYECKOH CBsI3M (KOBAJEHTHAass U HWOHHAs) B

HCOPraHN4CCKUX COCAMHCHUAX

9 KVIACC

Kon
NPoBepsieMoro
pe3yabrara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThbl 0CBOCHUSN OCHOBHOM
06pa3OBaTeJIBHOﬁ mporpammsbl OCHOBHOTO ood1ero 06pa30B3HHﬂ

1

Ilo Teme: ((BCH_[CCTBO U XUMHYCCKasd pCaKusi»

1.1

pPAacKpbIBaTh CMBICI OCHOBHBIX XHMMHUYECKHUX IIOHATHH: pacTBOp,
AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOJUTHUECKAS] AMCCOLMALIMS,
peakluyd HOHHOIO OOMEHa, KaTall3aTop, XUMHUYECKOE pPaBHOBECHE,
obpaTruMble u HeoOpaTHMBble peakuuu,
OKHCJIUTEIbHOBOCCTAHOBUTEIHHbBIE peakuumy, OKHCIIUTEIb,
BOCCTAaHOBUTENb, OKHUCIEHHME U BOCCTAHOBJIEHHE, aJJIOTPONUS,
aMQOTepHOCTb,  XMUMHYECKass  CBS3b  (KOBAJICHTHAas, HMOHHAsd,

MeTaJ'IJ'II/I'-IeCKaSI), KpucTtaljimacckas peméTKa, CIllIaBbl, CKOPOCTH




XUMUYECKON peaKkuu

1.2

WIUIIOCTPpUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHN U

NPUMCHATDH 3TH IMOHATHA ITPHU OIMMCAHKUHN BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATb YPaBHEHHUS 3JIEKTPOJIMTHUYECKON AMCCOLMALMM KHUCIOT,
LIEJ0YEd U COJIEH, MOJIHBIE M COKPAIUEHHBIE YPAaBHEHUS DPEAKLIMI

WOHHOI'0 OOMEHa

1.4

PaCKpbIBaTh CYHIHOCTb OKHUCIIUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKI_II/Iﬁ

MOCPEJICTBOM COCTABIICHHS AJIEKTPOHHOTO OanaHca 3TUX peakuit

1.5

MMpOBOJAUTH paC‘IéTBI IO YPaBHCHUTIO XUMHUYECKOMU peaKnuu

IIo Temam: «Hemertamnsl U HUX coeauMHEHHS» M «MeTalibl M HX

COCOAUHCHU A

2.1

XapaKkTepu30BaTh (OMHUCHIBATH) OOLIME U crienu(PUIECKIe XUMUYECKUE
CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MOATBEpPXKAas OMNKUCAHUE
MpUMepaMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHIH COOTBETCTBYIOIIUX

XUMHYECKUX PEAKLIHI

2.2

COCTaBJISITh YPABHEHUSI PEAKIMi, MOATBEPXKAAIONINX CYIIECTBOBAHUE

TeHETHUECKOM CBS3H MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIaCCOB
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IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT MX CTPOCHHS,
BO3MOKHOCTH ITPOTEKAHUSI XUMUYECKUX IMPEBPALLECHUN B Pa3IUYHbIX

YCIIOBHSX

24

CIIE0OBAaTh IpPaBUJaM  IOJb30BaHUS XMMHMUYECKOM MOCynol U
1abopaTopHbIM 000pYJOBaHMEM, a TakKXe IMpaBHJIaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBMM C MHCTPYKLUMSMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMHMUYECKHX OIBITOB IO MOJTYYEHUIO U COOMpPaHUIO

ra3000pa3HbIX BELIECTB (AaMMHUAKa U YIJIEKHCIIOrO rasa)
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NPOBOJUTh PEAKIMU, IOATBEPKIAAIOIINE KAYeCTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: pACHO3HABATh OIBITHBIM NYTEM XJIOPHI-,
Opomua, wommna, kKapOoHar, d¢ocdar, CHIMKAT, CyJabdar,
TUIPOKCHIMOHBI, KaTHOHBI aMMOHWUS, WOHBI W3YYCHHBIX METAIIJIOB,

IIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus U OKpyKarolas cpeaa»

3.1

pacKpbpIBaTh CMBICI OCHOBHBIX xuMmudeckux nosstuii: IIJJK

BCIICCTBA; KOPPO3UA MCTAJIJIOB

3.2

MNPUMCHATHE OCHOBHBLIC OIICpalvn MBICTUTEIIFHON JCATCIIBHOCTH —




aHaJIM3 ¥ CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEeMaTH3aIHNIO,
BBIABJICHUC HpI/I‘-II/IHHO-CJ'ICI[CTBeHHBIX CB$I3CI>'I — JJId H3yq€HHﬂ
CBOI?ICTB BCIICCTB MU XUMHUYCCKHUX peaKHHﬁ; GCTGCTBGHHOHaquI)IC
METOAbI IIO3HAHUA — Ha6JIIOI[eHI/Ie, HU3MCPCHUC, MOACIIMPOBAHUC,

AKCIEPUMEHT (peasbHbIM 1 MbICIEHHBIH )




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

HepBOHaqaanHe XUMHYCCKUEC ITOHATUA

1.1

Hpe}lMeT XUMHH. POJIb XMMHUM B KM3HHM 4YeJIOBEKa. XHMHS B CHCTEME HayK.
Tena u BemecrBa. OU3MUYECKHE CBOMCTBA BEIIECTB. AFpCFaTHOG COCTOSAHHUC

BCIICCTB

1.2

ITonsiTe 0 MeTOAAX MO3HAHUS B XUMUHK. UHCTBIE BEIIECTBA U CMECH. Crioco0b1

pasaciiCHUA cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue dieMeHTh.. CHMBOJBI  XHUMHYECKHX

3JICMCHTOB. HpOCTbIe N CJIO0XXHBIC BE€IICCTBA. ATOMHO—MOJ'IGKYJ'IHPHOG YUCHHUC

1.4

Xumnueckast popmysa. BaaeHTHOCTb aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemlecTB.  OTHOcUTenbHAas ~ aTOMHas — Macca.
OTHOcHUTENBbHAs MOJIEKYJIsIpHas Macca. MaccoBast 10JIs1 XUMUYECKOT0 3JIEMEHTa

B COCINHCHHNU

1.5

Kommuectso Bemectsa. Moisib. MonsipHasgs macca. B3anMoCBsI3b KOJIMUYECTBA,
Macchl M YHCIA CTPYKTYPHBIX €IUHUI] BeliecTBa. Pacuérel mo dopmyrnam

XUMHYECCKUX COGI[I/IHGHI/Iﬁ

1.6

@usnueckne U XMMHUYECKHUE SIBIICHUs. XUMHUYECKAsl peakuus U €€ MpU3HAKHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMUUecKue ypaBHeHus. Knaccudukarms

XUMHUYECKUX PEaKIHil (COeAMHEHUs, Pa3I0KEHHUS, 3aMeIIeHHsI, OOMEHa)

1.7

XUMHUYECKHUM YKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOH ITOCY10H, C IIpaBUIIaMU
paboTsl B sabopaTopuu U npuéMamMu oOpalieHuss ¢ J1abOpaTOpPHBIM
o0opylnoBaHMEeM, HW3Y4YeHHE U ONucaHue (U3MYECKUX CBOWCTB 00pa3IoB
HEOPraHWYECKUX BeIIeCTB, HaOmoaeHue ¢Gu3ndeckux (IJIaBI€HHE BOCKa,
TasHUE JIbJ]a, PACTUPAHUE caxapa B CTYIIKE, KHIIEHUE U KOHJIEHCALUs BOJbI) U
XUMHUYECKUX  (FOpEeHHEe  CBEYM, IPOKaJMBaHUE MEIHOH  MPOBOJIOKH,
B3aMMOJICHCTBHE Mejla C KHCIOTOW) SBJICHWM, HAOJIOJCHWE W OIHCaHUe
[PU3HAKOB MPOTEKAaHUS XMMMUECKMX peakiuil (pasjiokeHue caxapa,
B3aUMOJICHCTBUE CEpHOW KHUCIOTHI C XJOpPUAOM Oapus, pas3lioKeHue
ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMOJICMCTBUE *kKeJie3a C paCTBOPOM

comu meau(Il), nydenne cnocoboB pasneneHus: cMecel (C TOMOIIbI0 MarHuTa,




¢unbTpOBaHME, BHINAPUBAHME, AUCTWIISAIUSA, XpoMmaTorpadwus), HMPOBEICHHE
OYMCTKH ITOBAPEHHOM COJIM, HAOJIIOICHUE U OMTMCAHUE PE3YIHTATOB MPOBEACHUS
OIbITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAaccChl, CO3/laHHE MOjeJieH

MOJIEKYJI (IIIapOCTEePKHEBBIX)

Baxueimme npeacraBuTeNM HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech rasos. CoctaB Bo3nyxa. Kucimopon — anemeHT M mpocroe
BemiectBo. HaxoxkneHue kuciopoga B mpupoje, pusnueckue U XUMUYECKue
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenne xucnopoaa. CrocoOsl
HOJTY4YEeHUs] KHUCIOpoAa B JIabOpaTOpUM M HpPOMBIIIIEHHOCTH. Kpyrosopot

Kuciopoza B npupozae. O30H — aioTponHas Mo (pUKaLus KHCI0poa

2.2

TemoBoii 3ppexT XUMHUECKOH peakIui, TePMOXUMUYECKIE YpaBHEHUS, IK30-
U DHJIOTepMUYECKHE peakuru. ToIIuBO: yroib U MeTaH. 3arps3sHeHHe BO3AyXa,

YCHJICHHE MTApHUKOBOTO 3(pdekTa, pa3pylieHne 030HOBOTO CIOS

2.3

Bomopon — anmemMeHT u mpocroe BemiecTBo. HaxoxaeHue Boaopoja B TPUPOJE,
¢usnueckue W XUMHUYECKHE CBOMCTBA, MPHUMEHEHHE, CHOCOOBI TOITy4eHHS.

Kucnors! u conu
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MoutsipHbIi 00BEM ra30B. Pacy€Tel 10 XMMHUYECKUM ypaBHEHUSIM

2.5

duznueckue CcBOWCTBAa BOojAbl. Boga kak pactBopuTenb. PacTBOpHI.
HaceleHable 1 HEHACHIEHHBIE PACTBOPBI. PacTBOPUMOCTB BEIIECTB B BOJE.
MaccoBass 10as BeLIeCTBA B PACTBOpE. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Ponmp pacTBOpoB B mpupoie M B KM3HU 4enoBeka. Kpyrosopor
BOABI B IpUpoje. 3arpsA3HEHUue NpUpOAHBIX BoA. OXpaHa W OUYHCTKA

MPHUPOJHBIX BOJ

2.6

Knaccudukanus Heoprannueckux coemuHeHuit. Oxcuapl. Kimaccudukamms
OKCHJIOB:  cojieoOpasyrone (OCHOBHBIE, KHUCJIOTHbIE, aM(OTepHbIE) W
HeconeoOpasyromue. Homenknatypa okcuaoB. dDusznueckue M XUMHYECKHE

cBoWcTBa OKCUIOB. [lomydeHne okcuioB

2.7

OcnoBanus. Kiaccudukanuss OcCHOBaHM: IIEIOYM UM HEPACTBOPUMEIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHMi. Pu3nyecKkue U XUMHUYECKUE CBOICTBA

ocHoBaHuil. [Tosyuenne ocHOBaHUI

2.8

Kucnotel. Knaccudukarus kuciaor. HomeHnknatypa kuciaor. dusmdeckue u
XUMUYECKUEe cBoMcTBa KuCHIOT. Psng aktuBHocT MetamnoB H.H. bekerosa.

[Tonyuenue kucmot

2.9

Comu. Homenknatypa coneil. dusnyeckne U XUMHYECKHE CBOMCTBA COJICH.

ITonyuenue coneit




2.10

I'enerndeckas CBS3b MCXKIAY KilaCcCaMU HECOPraHNUYCCKHUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUUYECKHM  HKCIIEPUMEHT: KaueCTBEHHOE OIpPEIEICHHEe  COAepKaHUs
KHUCIOpOAa B BO3AyXe, MOJydyeHHe, coOupaHHUe, paclio3HaBaHUE W H3ydCHUE
CBOMCTB KHCJIOpO/a, HaOII0/I€HUE B3aUMOJICHCTBHUS BELIECTB C KUCIOPOAOM U
YCJIOBHSI BOSHUKHOBEHHS M TMPEKPAIEHUs TOpeHus (Iokapa), 03HAaKOMJICHHUE C
o0pa3llaMM OKCHJOB M OINKWCAaHUE MX CBOICTB, INOJy4eHHe, COOMpaHUE,
pacno3HaBaHUE M HM3YYEHHE CBOMCTB BOAOpoOAa (TOpeHHe), B3aUMOJIEUCTBHE
Bogopoaa ¢ okcuaoM Meau(Il) (Bo3MOXHO MCIOIB30BaHUE BHIEOMATEPHUATIOB),
HaOrosieHne 00pas3IoB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHUE
0COOCHHOCTEH pacTBOpPEHHSI BEIIECTB C pa3IMYHOM pPacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MAacCOBOW JOJIEM PAaCTBOPEHHOIO
BEILIECTBA, B3aWMOJEHCTBHE BOABI C MeTaJUIaMH (HATPUEM M KaJIbIIUEM)
(BO3MOXXHO HCIOJIb30BaHUE BHUACOMATEPHAJIOB), OIPEACICHHE PAcTBOPOB
KUCIOT M 1IeJIouedl ¢ IOMOUIbI0 HHIMKATOpPOB, HCCIEIOBaHHE 0Opa3LoB
HEOPraHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAOINIIOJIEHWE W3MEHEHHS
OKpacKM MHAMKATOPOB B pacrBOpax KHUCIOT M LIeNoYel, H3yuyeHHue
B3aumojierictBusa okcuaa meau(Ill) ¢ pactBopom cepHOM KHCIOTBHI, KHCJIOT C
MeTaJJIaMH, Peakiuii HeuTpanu3aiuu, NoJIy4eHuEe HEPACTBOPUMBIX OCHOBAHMUIA,
BBITECHEHUE OJHOI0 MeETajula JpyrMM HW3 pacTBOpa COJIM, peuleHue
AKCIIEPUMEHTAJIBHBIX 3a/ad Mo TeMe «BakHeillme kiacchl HEOPraHWYECKUX

COETMHEHUN

[Tepuoanyeckuii 3axkoH u [lepuoauueckas cucreMa XMMUUYECKUX 3JIEMEHTOB
.M. Menneneea. CTpoeHne aToMOB. XUMHUYECKasi CBA3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITNH

3.1

[lepBrle MONBITKM KiIaccU(PUKAIMM XUMHUYECKHX d3yeMeHTOB. [loHsTHE O
IpyNnax CXOAHBIX 3JIEMEHTOB (IEJIOYHBIE U MLIETIOYHO3EMENbHbIE METalIhl,
rajJjioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT am(pOTepHbIE

OKCHJbI U TUAPOKCHUBL

3.2

[Iepuognueckuii 3akoH. [lepuoguyeckas cucrema XuMu4decKux sanemenTos J1.1.
Menneneesa. KopoTkonepuoanas u JUTMHHOIIEpU OTHAS (bopmbl
Ilepnonnueckoit cuctemsl xumudeckux dieMmeHtoB J[.MI. Menneneesa.
Ilepuoner n rpymnmbl. OU3MYECKUN CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB

[epU oA U TPYIIIbI AIEMEHTA
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Crpoenne aromoB. CoctaB aToMHBIX saep. M3oronel. DnekTpoHbl. CTpoeHue

SJICKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XHMHYECKHX DJIEMCHTOB




Ilepnonnueckon cucremsl [I.1. MenneneeBa. XapakTepucTUKa XHMHUYECKOTO

AJIEMEHTA 10 ero noJyiokenuto B [lepuoanueckoit cucreme /.M. Menneneera
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3aKOHOMEPHOCTH HU3MEHEHHUs paauyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TIpyHIlaM M IEPHOJAM.
3nauenue [lepmonnueckoro 3akoHa u Ilepuonnueckoil CHCTEMBI XMMHYECKUX
AJIEMEHTOB A Pa3BUTHS Hayku W npaktuku. J[.M. MenneneeB — y4€HbId U

rpaxJlaHuH

3.5

Xumuueckas cBs3b. KoBajeHTHas (WonsipHas ¥ HEMOJISIpHAS)  CBS3b.

SHCKTpOOTpI/IHaTeJ'IBHOCTB XUMHUYECKUX dJieMeHToB. MoHHas CBSI3b

3.6

Crenenb oxuciaeHNsI. OKHUCINTEILHOBOCCTAHOBUTEILHEIC pCaKIuu. HpOHCCCBI

OKMCJIEHUS U BOCCTaHOBJICHUS. OKHMCIIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMHYECKMHM OSKCIIEPUMEHT: H3ydeHue o00pa3loB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LMHKA C PAacTBOPaMU KHUCIOT U
LIeJI04Y€l, IPOBENECHUE OIBITOB, MUIIOCTPUPYIOLUIMX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTENBHBIX peaKIuil (TOPEHHE, PEAKIINU PA3JI0KEHHS, COSTUHEHUS )

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo n xumunueckas peakuus. [loBropenue

1.1

[Tepunonnuecknii 3akoH. [lepuoanueckas cucreMa XUMHYECKHUX dj1eMeHTOB [[.1.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUHU CBOWCTB
XMMHUYECKUX DJJIEMEHTOB IEPBBIX TPEX IEPUONOB, KajlMs, KaJIbLHUSI M HX
COCIMHEHUM B COOTBETCTBUHU C IIOJIOKEHHEM 3IeMeHTOB B Ilepuommueckon

CUCTEMC U CTPOCHHUEM HNX ATOMOB

1.2

CrpoeHue BemecTBa: BHABl XUMUYECKOM CBSA3M. THIBI KPUCTAIIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUINYECKOM PEIIETKH
U BHJIa XUMHUYECKO#l cBsi3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX
BEIIECTB (MEXIYHApPOIHAS W TPUBUAJbHAs). XMMUYECKHE CBOWCTBA BEIIECCTB,
OTHOCSIIMXCS K  pa3jM4YHbIM  KJIACCaM HEOPraHWYeCKUX COCIUHECHUMH,

TCHETUYCCKAasA CBA3b HCOPraHUYCCKHX BCIICCTB

1.3

Knaccudukanus XuMU4ecKUX peakiui 1o pa3jInyHbIM NpU3HaKaM (110 YUCIYy U
COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIEeCTB, MO TEIJIOBOMY 3(PdeKTy, Mo

W3MCHCHHUIO CTEIECHEH OKHCICHHS XUMHYCCKHX DJIEMCHTOB, IIO0 06paTI/IMOCTI/I,




0 YYacTUI0 KaTaaus3aropa). OK30- M OJHAOTEPMHUYECKUE  PEAKIIMH,

TCPMOXUMHUYCCKUEC YPABHCHU. [TonsTue o CKOpPOCTH XHUMHYECKOU peakuuun

1.4

[TonsiTie 00 OOpaTUMBIX U HEOOPATHMBIX XUMHUYECKHX peakiusx. [loHaTue o
TOMOT€HHBIX M T€TEPOreHHBIX peakiusx. [[oHsATHE 0 XMMHYECKOM PaBHOBECHH.
®dakTophl, BIUAIONME HA CKOPOCTh XHMHYECKOM pEAKIMH W MOJOKECHUE

XUMHUYECKOTO paBHOBECHUA

1.5

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE peaxkuuu, JJIEKTPOHHBIN OaylaHC
OKHUCJIMUTEJIbHO-BOCCTAHOBUTENbHOU  peakuuu. CocTaBieHHE  ypaBHEHUH
OKHUCJIMUTEJIbHO-BOCCTAHOBUTEIBHBIX pEAaKUUA C HUCHOJIb30BAaHUEM METOAA

3JIEKTPOHHOTO OanaHca

1.6

Teopust 3ME€KTPOIUTUYECKONW JAMCCOUUALMU. DJIEKTPOJUTHI U HEINEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3M IHcCOlMaly BEIIECTB C PAa3JMYHBIMU BUAAMHU
xuMu4eckoil cBs3u. Crenenp aucconuanuu. CuiabHbIE U C1a0bIe STEKTPOJIHUTHI.
Peakinm monHoro oOMeHa. YCIOBUs MPOTEKAHUS PEAKIHH MOHHOTO OOMEHa,
IIOJIHBIE M COKpAIlEHHbIE HOHHBIC ypaBHEHUs peakuui. CBOHCTBA KHUCIOT,
OCHOBAaHMH M coJied B CBETE€ MPEACTAaBICHUNH 00 DJICKTPOJUTHYCCKOM

nuccoruanuu. KauecTBeHHbIE peakiiuy Ha HOHBI. [ToHsITHE O TUpOau3e coen

1.7

XUMHUYECKHI DKCIEPUMEHT: O3HAKOMJICHHE C MOJIENSIMH KpPUCTAITHYECKUX
peméToK HEOpraHMYeCKHX BEIIECTB — METAJUIOB M HEMeTauloB (rpadura U
ajMasa), CJIOKHBIX BEIIECTB (XJIOpHJA HATpusl); MCCIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XUMHYECKOW peakIuu OT BO3ACHCTBUS pPa3IUYHBIX (PAKTOPOB;
UCCIIEZIOBAaHNUE  3JEKTPONPOBOAHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOIMAIMM  KHUCJIOT, Ienodyell U cojieil  (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMATEPUAJIOB); IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHUs peakIuil HOHHOro oOMeHa (00pa3oBaHME OCajKa, BbIIEIICHUE ra3a,
0o0pa3oBaHME BOABI); OIBITOB, WUIOCTPUPYIOIIUX HPUMEPhl OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEaKIUil (ropeHue, peakluu pPa3oKeHUs, COCAUHEHHS);
pacro3HaBaHHe HEOPraHUYECKHX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIHii

Ha MOHBI; pCIICHUEC OKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannsl u ux coequHeHUs

2.1

OO6miast  xapakTepucThka TasoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe cTeneHn okucienus. CTpoeHne u GU3nIeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloT€HOB. XMMHUYECKHME CBOWCTBA Ha IpUMEpE XJIOpa
(B3aumojeiicTBUE C MeTaslaMd, HEeMeTallJlaMu, Iieso4amu). XJIOPOBOJIOPOI.

ConsHast KMCIOTa, XUMUYECKHE CBOMCTBA, MOJyueHHe, TpUMeHeHue. JlelicTBue




XJIOpa ¥ XJIOPOBOJOPO/Ia Ha OpraHu3M 4YeJoBeka. BakHelmme XJIOpHAbl U UX

HaXO0KJICHUE B MIPUPOJIE

2.2

Ob6mast xapaktepuctuka smeMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIC CTENeHN oKucieHus. CTpoeHrue U PU3NYeCcKre CBOKWCTBA
MPOCTBIX BEMIECTB — KHCIOPOJAa U Cepbl. AJJIOTPONMHBIE MOIUPHUKAIIUN
KHCIIOpoJla M cepbl. XUMHUYECKHE CBOWCTBA cepbl. CepoBONOPOA, CTPOCHHUE,
¢usznyeckue W XuUMHUYEcKHe cBoiicTBa. OKCHABI Cephl KaK IMPEACTaBUTEIN
KUCTOTHBIX OKCUIOB. CepHast KHUCIOTa, (PU3NUECKHe U XUMUYECKHUE CBOWMCTBA
(obmme Kak MpefcTaBUTENs Kilacca KUCIOT U cnenuduueckue). XUMHUECKUE
peakiiy, JeXallie B OCHOBE NMPOMBIIUIEHHOTO CMoco0a MOJydyeHUs CepHOU
kucnotel. [Ipumenenne. Conu cepHOM KUCIOTHL, KaueCTBEHHAs peakius Ha
cynbgaT-uoH. Haxoxaenue cepbl U €€ COCOMHEHHH B MpHpoje. XUMHYECKOoe
3arpsi3HEHUE OKPYKAIOMIEH Cpeibl COSNMHEHUSIMU Cepbl (KHCIOTHBIE TOXKIH,

3arpsiI3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €0 IPEIOTBPALLCHUS
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OOmiast xapakTepucTuka d71eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTEIIEHU OKHUCIEHUs. A30T, paclipocTpaHEHHE B IPUPOJIE,
¢usnyeckue U XxUMHUeckue cBoiictea. KpyroBopor a3ora B npupozae. AMMUaK,
ero ¢u3nyecKue W XUMHYECKHE CBOWCTBA, MojlyueHue u npumeHenue. Coim
aMMOHHUSA, HX (QHU3NYECKUe W XUMHUYECKHE CBONCTBA, MPUMEHEHHE.
KauecTBeHHast peakuysi Ha MOHBI aMMOHHMS. A30THasi KHUCIIOTa, €€ MOJyYeHHUe,
¢usznyeckue W XUMHUYECKHE CBOWCTBa (OOmME KaK MpeACTaBUTENs Kiacca
KUCIOT U crneuuduyeckue). Mcnonb3oBaHWe HUTPATOB M COJEH aMMOHHS B
KayecTBe MUHEPAJIbHBIX yN0OpeHuil. XUMHUYecKoe 3arps3HeHue OKpysKaroliei
Cpeabl COEAMHEHUSIMU a30Ta (KUCJIOTHBIE IO, 3arpsI3HEHUE BO3/yXa, TOYBbI

1 BOJOEMOB)
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®dochop, amnorponubie Mogudukanuu dochopa, PU3NIECKUE U XUMHUUCCKHE
coiictBa. Oxcung ¢ocdopa(V) u ¢dochopHas kuciora, QU3INYECKHE U
XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomb3oBanue (ochatoB B KauecTBe

MUHEpaJbHBIX YA00pEHUN

2.5

OO6mas xapaktepuctuka syemeHToB IVA-rpynmbel. OcoO€HHOCTH CTpPOEHHUS
aTOMOB, XapaKTEpHble CTENEHM OKHCIEHMsA. YIJIEepOoA, aJJIOTPOIHbIE
Moau(UKaLMK, pacHpOCTpaHEHHE B MpHUpPoJae, (PU3UYECKHE U XUMHUYECKHE
coiictBa. Ancopobuusi. Kpyrosopot yriepoga B npupone. Okcuabl yriepoja,
X (U3NYECKMe M XUMHUYECKHE CBOWCTBA, JCHCTBME Ha >KUBBIE OPraHU3MBI,

IMOJTY4YCHUEC U MMPUMCHCHUC. DKOJIOTUYECKHE HpO6JI€MBI, CBsA3aHHBIC C OKCHIOM




yraepona(IV); rumore3a r100ambHOrO MOTENJEHUS KJIMMaTa; MapHUKOBBIN
addexT. YrompHas kuciota U €€ coimu, UX (U3HYECKHE M XUMHYECKHE
CBOWCTBA, MOJy4YeHHE W TpuMeHeHHe. KadyecTBeHHas peakiusi Ha KapOoHAT-
WOHBL. Vcronb30BaHNEe KapOOHATOB B OBITY, MEIAMIIMHE, MPOMBINUICHHOCTH H

CEJIbCKOM XO3SMCTBE

2.6

[lepBoHauanpHbIE MOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COCAMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TWJIEH, AalleTHJIeH, STaHOJ, TJIMLEPUH, YKCycHas
kucinoTa). MUx coctaB u xumuueckoe crpoeHue. [loHstue o Ouomornyecku
BAXKHBIX BEIIECTBAX: JXKHUpax, Oeikax, yrieBojgax — M HUX pOJIU B KU3HU
yenoBeka. MarepuanbHOE€ €IMHCTBO OpPraHUYECKMX UM HEOPraHMYeCKUX

COeIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue U XUMHUYECKME CBOWMCTBA, TIOJyYeHHE U
npuMmeHeHue. CoenMHEHHs KpeMHUs B mpupoje. OOmme mnpeacraBieHust 00
okcuze kpeMHusi(IV) u kpemHueBol kucinore. CHUIIMKAThl, X UCIOJIb30BAaHUE B
OBITY, MEIMIIMHE, TPOMBIIIUICHHOCTH. BaskHEHIIIME CTpOUTEIbHBIC MaTEPUAIIbI:
KepaMuKa, CTEKJIO, IEMEHT, OeTOH, >kene300eToH. I[Ipobmembr Oe3omacHOro

HCIIOJIb30BAHUS CTPOUTCIBHBIX MAaTECPHUAJIOB B HOBCGI[HGBHOf/i KHU3HU

2.8

XUMHUYECKHH HKCIEPUMEHT: H3ydeHHEe OOpa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; NPOBEICHUE KaYECTBEHHBIX PEAKIUU Ha XJIOpPHUA-
MOHbI M HAOJIOJCHHE MPU3HAKOB HX MPOTEKAHUS; OMNBITHI, OTpakarollne
¢usnyecKkue U XMMUYECKHE CBOWCTBA TaJIOTEHOB U UX COCIUHEHHUH (BO3MOKHO
UCIIOJIb30BAaHUE BHJICOMATEPHUAJIOB); O3HAKOMIJIEHHE C O00pa3liaMu XJIOPHJIOB
(ramoreHuI0B); O3HAKOMJIEHME C OOpa3laMu ceppl M €€ COEIUHEHUSIMHU
(BO3MOXXKHO HCHOJIb30BAaHUE BHJAEOMATEepUAOB); HaOMIOAEHUE TMpollecca
o0yrimBaHuUs caxapa I0j JeHCTBMEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIIOTHI;
U3y4eHHE XUMHUYECKUX CBOWCTB pa30aBIE€HHOH CEpHON KHUCIIOTHI, IPOBEIEHUE
KaueCTBEHHON peakuuu Ha cyiab(paT-MOH U HaOloJeHHEe Ipu3Haka e
IPOTEKaHUs; 03HAKOMJICHHE C (U3NYECKUMU CBOMCTBAMU a30Ta, pocdopa U ux
COCAMHEHUH (BO3MOXKHO MCIOJb30BAaHUE BHUAEOMATEpUAIOB), oOpasLaMu
a30THBIX U QochOpHBIX yI0OpEHUil; osrydyeHue, coOupanue, pacio3HaBaHUe U
U3y4YEHUE CBOWCTB aMMMaKa; IPOBEIEHUE KAaYECTBEHHBIX pPEAaKLMH Ha HOH
aMMOHMSI ¥ (ocdaT-MOH M HM3yYCHHE TPU3HAKOB UX IPOTEKAHHS,
B3aMMOJECHCTBUE KOHLEHTPUPOBAHHON a30THOM KHCIOTHI C MEAbIO (BO3MOXKHO
UCMOJIb30BAaHUE BHUAECOMATEPUATIOB); H3Y4YEHHE MOJeNeld KpUCTAIIIMUYECKUX
pemiérok anmasza, rpadura, QyJUlepeHa; O03HAKOMJIEHHE C MpOILeccoM

aZIcOpOLIM PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOWCTBOM




IPOTHBOra3a; IMOJy4YeHHE, COOMpaHue, Paclo3HABaHHWE U HM3yUYEHUE CBOMCTB
YIJIEKUCIIOro Ta3a; MPOBEIEHHE KAaueCTBEHHBIX peakiuil Ha KapOoHAT- U
CUJIMKAaT-MOHbl M H3Y4YEHHE IPU3HAKOB HX MPOTEKaHUS; O3HAKOMJIEHHE C
IPOAYKLHEH CHUIMKATHOW IPOMBIINUIEHHOCTH; PEIICHUE SKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeHIe HeEMeTaUIbl U X COEINHEHUA»

MeTamisl 1 ux COCAUHCHU A

3.1

OO6m1ast XapakTepuCTUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU MX
nonoxxkeHus: B llepuomnueckol cucteMe XUMHYECKHUX dieMeHToB JI.I.
MenpneneeBa u cTpoeHust aToMoB. CTpoeHHe MeTaJIoB. MeTtaimuyeckas CBsI3b U
METa/UIMYecKasi KPUCTAUTMYECKasi pemeérka. DIJIEKTPOXUMUYECKUU  psif

HaIpsHKCHUM METaJIOB

3.2

Ouzuyeckre U XUMUYECKHe CBOMCTBAa MeTauioB. OOIue croco0bl MOoTydeHUs
MmeTaoB. [IoHATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3ALIUTHI UX OT
Kopposuu. CruiaBsl (CTamb, YyT'yH, JIOPATIOMUHHMN, OpPOH3a) U UX MPUMEHEHHE B

OBITY U IPOMBILIIEHHOCTH
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[Ilenounble Metayuel: nonoxeHue B llepuoanueckoi cucreMe XMMHYECKUX
anementoB /.M. MenzaeneeBa; cTpoeHME UX aTOMOB; HaXOXKJACHUE B MPHUPOJIE.
duznueckre U XUMUYECKHUe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbl 1
TUAPOKCUIBI HaTpusi M Kanus. [IpuMeHeHue IIEeNOYHbIX METalIOB U HX

COEeNMHEHUN
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[IlenouHo3emMenbHBIE  METAUIBI MarHuii W KaJbI[MA: TIOJOXKEHUE B
[Tepnonnueckoi cucreMe xumnuueckux anemenTos .M. Menneneesa; crpoenue
UX aTOMOB; HaXxOXxJeHHE B mpupone. dPu3znyeckue M XMMHYECKHE CBOMCTBA
MarHus W Kaiblus. BakHelmme coemuHEeHUs Kalblus (OKCHJ, THIPOKCHI,

conu). JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHHUSI

3.5

AmoMuHuH: nonoxkeHue B Ilepuoauyeckoil CUCTEME XMMHUYECKHUX 3JIEMEHTOB
JH.W. MenneneeBa; cTpoeHHE aToma; HaxoXAeHUE B mpupozae. Pusznueckue u
XMMHUYECKHUE CBOMCTBA AIFOMUHUS. AM(OTEpHBIC CBOWCTBA OKCHIA U TUIAPOKCH]IA

AJIFOMHUHU A

3.6

Kenezo: nonoxenue B Ilepuoauueckoil cucreMe XumMuyeckux sinemeHTos J[.M.
MenneneeBa; CTpoeHHWE aToMma; HaxoxkiaeHue B Tmpupone. dusnmueckue u
XUMUYECKHEe CBOMCTBa xene3za. OKcuiabl, TUAPOKCUIBI U coin skene3a(ll) u

xeneza(Ill), ux coctas, CBOMCTBA U TIOJTyUYCHHE

3.7

XUMHUYECKH SKCIIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3llaMyi METAIIJIOB U CILJIABOB,

uX (U3NYECKUMHU CBONCTBAMHU; HM3y4EHHE pe3yJbTaTOB KOPPO3UU METAJUIOB




(BO3MOXKHO W CIIOJIb30BAHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJCUCTBUS OKCHJA KaJblUsd W HATpus C BOJOW  (BO3MOXKHO
UCIOJIb30BAaHUE BMJIEOMATEPUAIIOB); HCCIIEJOBAHME CBOMCTB >KECTKOM BOJBI;
mporecca TOpPeHHsI JKeje3a B KHCIopoAe (BO3MOXHO — HCIOJIb30BAHHE
BUJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMii Ha MOHBI
(marnus, kanbuus, amomuHus, nuHka, xenesa(ll) n xenesa(Ill), meau(Il);
HaOJIOICHUE U OMHMCAHHUE TPOIECCOB OKPAITMBAHUS MJIAMEHU MOHAMU HATPHS,
Kalus W Kajblusd  (BO3MOXKHO  HCIIOJB30BAaHWE  BHUIACOMATEpPHAJIOB);
uccienoBanue aM(pOTEPHBIX CBOWCTB THAPOKCHIA AJTIOMUHHS M THAPOKCHAA
[IUHKA; PelIeHNe YKCIIEPUMEHTAIBHBIX 337124 10 TeMe «BakHel e MeTaibl U

X COCONHCHU

XuMHS U OKpY>Karolas cpea

4.1

Hogsrie MaTcpualibl U TCXHOJIOTHH. BemectBa u MaTepuaJbl B IMOBCEIHEBHOM
J)KU3HU YeJIOBeKa. XUMHS U 310POBLE. be3onacHoe ucnonb30BaHUE BEIECTB U
XHUMHYCCKHUX peaKLlI/Iﬁ B 6I>ITy. HepBa;I IMoMoIb IIPU XUMHYCCKUX OXKOrax M

OTPaBJICHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XMMHMYECKOE  3arpsA3HEHHE
okpyxaromen cpeabl [IJIK. Ponb XxuMun B perieHMu 3KOJOTHUECKUX TPOOIIeM.
[TpupogHble MCTOYHUKU YIJIEBOJOPOJOB (Yyrojib, HPUPOAHBIA Tra3, HEPTh),

IPONYKTHI UX MepepabOTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH
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XUMHYECKUH KCIIEPUMEHT: U3yueHHne 00pa3I0B MaTepHalioB (CTEKJIO, CIIJIaBbI

METAJIJIOB, TOJMMEPHBIE MaTEPUAIIBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI OCHOBHOI'O OBILIET'O OBPA3OBAHMUSI

Kon
NpoBEPsIEMOT0
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUSA K NPEeAMETHBIM pe3y/1bTaTam
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbI OCHOBHOT0 00111ero o0pazoBanus Ha ocHoBe PI'OC

1

IIpencrasiienue:

1.1

O TI03HABAEMOCTH SIBJICHUN TPHPOIBI, TMOHMMAHUE OOBEKTHBHOM
3HAYUMOCTU OCHOB XMMMUYECKOH HAayKM Kak 00JIaCTHM COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa oOuield KyJbTypbl M HPaKTUYECKOil
NeATeIbHOCTH 4YeJIOBeKa B YCJIOBUSIX COBPEMEHHOIro 0OIIecTBa;

IIOHUMAaHHUEC MECTa XUMHU CPCIU APYTUX €CTCCTBCHHLIX HAYK

1.2

O HAayYHBIX MCTOJaX IMO3HAHH:A, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOAAaX HCCICAOBAHHA BCIICCTB U  U3YUCHUA
XHUMHUYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaThb MOACIIN JJIA

O00BSICHECHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaIbHOU NeATeIbHOCTH, CBI3aHHBIX C XUMHUEH M
COBPEMCHHBIMU TEXHOJIOTHAMH, OCHOBAHHBIMH Ha JOCTHXXCHUAX
XMUMHUYECKOH HayKH, YTO TO3BOJIUT OOYYAIONIMMCS pPaccMaTpPHBATh
XMMHIO Kak chepy cBoeil Oyayriel npodeccrnoHanbHOM 1eATeIbHOCTH
U CleJaThb OCO3HAHHBIM BBHIOOP XMMHHM KaK NMPOQHIBHOIO MpeaMeTa

MIpU NEPEX0/I€ HAa YPOBEHb CPEAHEro 001Iero 00pa3oBaHus

BHa}IeHI/Ie CUCTEMOM XMMHYECKHUX 3HAaHUM U YMCHUC IPUMCHATH

CUCTEMY XUMHUYCCKUX 3H3.HPII>1, KOTOpasd BKIIIOYACT:

2.1

Ba)KHEHIIME XWMUYECKUE TMOHATHS: XHMHYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE U CJIOKHOE BEIECTBO, OJHOPOIHAS U
HEOJHOPOJIHAs CMECh, OTHOCHUTEIBHBIC AaTOMHAas W MOJICKYJISIpHAS
MAacChl, KOJIIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAHHWE, COJIb (CpemHssi), XUMUYECKas
peakiusi, pEeaKkIMUd COCAWHEHHS, PEAKIUH Ppa3JIOKEHHs, PEaKIUU
3aMEIlEHUs, PeaKIuk OOMeHa, TeIIOBOM A (hEeKT peakiuu, dK30- U
SHIOTEPMHUUYECKUE PEAKIIMH, PACTBOpP, MAccoBas IO XUMHUYECKOTO
JJIEMEHTA B COCJIMHECHUH, MacCOBas JIOJISA U MPOICHTHAS KOHI[CHTPAIIHS

BEILIECTBA B PAaCTBOPE, SAPO aTOMa, ANEKTPOHHBIN CJIOM aTOMa, aTOMHast




opOuTanb, paguyc aTroMa, BaJEHTHOCTb, CTEINEHb OKUCIICHHMS,
XUMHUYECKas CBA3b, JIEKTPOOTPULIATEILHOCTD, IIOJISIPHAS U HEMOJSpHAs
KOBAJICHTHAs]  CBA3b, MOHHAs  CBS3b, METaJUIMYECKass  CBs3b,
KpUCTaJLIMYecKass pelmerka (aToMHas, MWOHHAs, MeETaUIM4ecKas,
MOJIEKYJISIpHAs), UOH, KaTUOH, aHMOH, IEKTPOJUT M HEIJIEKTPOJIHT,
NIEKTPOJIUTHYECKAsT ~ JUCCOLMAIUS, pPEaKIMM HOHHOrO OOMeHa,
OKHUCIINTEIbHO-BOCCTAHOBUTENBHBIE ~ pPEAKIMHM,  OKUCIHUTENb U
BOCCTAHOBUTENIb, OKUCJIEHWE M  BOCCTAHOBJICHUE, JJIEKTPOJIM3,
XMMHYECKOE paBHOBecHe, oOpaTHMble M HEOOpaTHMBbIE peakiuH,
CKOpOCTb XMMMYECKOM peakumu, kKarammsartop, IIJK, xkopposus

MCETAJIJIOB, CIIJIaBBbI

2.2

OCHOBOIOJIAralolIMe 3aKOHbl XUMHH: 3aKOH COXPAaHEHHUs Macchl,
nepuoanueckuii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOrajapo
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TCOpUHU XHUMHUH: ATOMHO-MOJICKYJIIpHAas TCOpU, TCOpHUA

SHGKTPOHHTHHGCKOﬁ JUucconruanmuu

Brnanenne ocHOBaMHM XMMHYECKOUW TPaMOTHOCTH, BKIIOUAIOIIIEH:

3.1

yYMEHUE IPaBHIILHO M CIIOIb30BaTh H3Y4YCHHBIE BEIIECTBA U MaTEPHAIIbI
(B TOM 4mcne MUHEpalbHblEe YyIOOpPEHUs, METalJbl M CIUIaBHI,
HOPOAYKTHl TepepaboTKH TNPHPOTHBIX HCTOYHHUKOB YIIJIEBOJIOPOOB
(yrns, mpuponHoro rasa, HedTu) B OBITY, CEIBCKOM XO3fHCTBE, Ha
IPOM3BOACTBE W NMOHMMAaHHME 3HAYCHHsS >KUPOB, OENKOB, YIJIEBOAOB
JUIS OpraHu3Ma 4YelloBeKa; YMEHHE IPOrHO3UPOBATh BIIMSHUE BEIECTB

U XUMHUUYCCKHUX MPOLCCCOB HAa OpPraHv3M 4YCJIOBCKA U OKPYXKAIOMIYHO

IPUPOJHYIO Cpeny

3.2

YMCHHEC HUHTCTPUPOBATHL XHUMHUUYCCKUE 3HAHUA CO 3HAHUAMHU JAPYIUX

y4€OHBIX IPEAMETOB

3.3

HAJIMYUE OMbITa PabOThl C PAa3NUYHBIMU MCTOYHUKAMU HH(OpPMAIHH
no XUMHUHM (HayyHash W HAy4YHO-TIOMYJISIpHAs JUTEpaTrypa, CIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)
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yMeHHe OOBEKTHBHO OIlCHHMBATh HMH(POPMAIMIO O BEIISCTBAX, HX
MpEeBpalICHUsIX U  NPAKTUYECKOM  TNPUMEHEHHMH U  yMEHHE

UCIOJIb30BaTh €€ JJIs pelleHus] y4eOHO-T03HaBaTeNbHbIX 33124

BnaneHHe OCHOBaMH MOHSITHWHOIO arIaparta M CHUMBOJUYCCKOI'O

A3bIKa XUMHHU 14 COCTAaBJICHHUA (bOpMyJI HCOPraHn4CCKux BCIICCTB,




YPaBHEHHM  XMMHYECKMX  pEaKUMid; OCHOBAMH  XHMHYECKOU

HoMeHKJIaTypsl (IUPAC u TpuBnanbHoii)

YMeHne OOBACHATh CBSA3b MOJIOKEHUs dJieMeHTa B Ilepuomnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB MW 3apsn sapa, OOIIee YHCIIOo
AJIEKTPOHOB), PACIPEACICHUEM DJEKTPOHOB IO OJHEPreTHYECKUM

YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOAOB, KNS U KaJIbLIUS

IIpencraBnenne O  TEPUOAWYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB (paauyc aToma, IJIEKTPOOTPHUIATEILHOCTS),
OPOCTBIX UM CJOXHBIX BEHIECTB OT TMOJOXKEHUS HJIEMEHTOB B
[lepuonuueckoit cucremMe (B Madblx Mepuojax U TIABHBIX

HOI[prnHaX) 1 DJICKTPOHHOI'O CTPOCHHA aTOMa

YMmenue kiaccuuuupoBaTh:

7.1

XUMHUYCCKUEC 3JICMCHTEI

7.2

HCOPraHU4CCKHEC BCIICCTBA

7.3

XUMHUYCCKHUEC pCaKIIUU

YMeHue onpenensrTh:

8.1

BAJICHTHOCTb M CTCIICHb OKHUCIICHUSA XUMHUUYCCKUX OJJICMCHTOB, 3apsil

HOHa

8.2

BHJI XMMHMYECKOM CBSI3M M THUI KPUCTAUIMYECKOHM CTPYKTYphl B

COCIMHCHUAX

8.3

XapaKTCp Cpe€Abl B BOJHBIX PAaCTBOPAX BCUICCTB (KI/ICJ'IOT, OCHOB&HI/II7I)

8.4

OKHCJIUTCIIb U BOCCTAaHOBUTCIIb

YMeHue xapakTepu30BaTh GU3NUECKUE U XMMHUECKHUE CBOICTBA:

9.1

MPOCTBIX BeHIECTB (KHCJIOPOJ, O30H, BOAOpOA, Tpadur, ammas,
KpeMHui, a3oT, Gochop, cepa, XJOp, HATpHil, Kanuii, MarHui,

KaJIBITH, ATFOMAHUH, JKEJI€30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCI€ HX BOJHBIX pPAacTBOPOB (BOIA,
aMMHaK, XJIOPOBOAOPOA, CEPOBOAOPOA, OKCHABI M THUAPOKCUIbI
metauioB [-ITA rpymm, amomunwus, meau (II), nunka, xenesa (I u
II), oxcunsr yraepoaa (II u IV), kpemuus (IV), azota u ¢ocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a3oTucras, a3oTHas,

docdopHas, yronpHasi, KpEMHHEBAsI KUCJIOTA U UX COJIN)

9.3

IIPOrHO3UpOBaTh u XapaKTEpHU30BaTh CBOICTBa BCIICCTB B




3aBUCUMOCTU OT HUX COCTaBa W CTPOCHH:A, IMPHUMCHCHUC BCIICCTB B
3aBHUCHUMOCTH OT UX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHUYCCKHUX

npeBpameHHﬁ B PA3JIMYHBIX YCIOBHUAX

VYMeHue coCTaBisATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHUS PEaKLUil, B

10
TOM YHCIIE:
10.1 peakinii HOHHOTO OOMeHa
10.2 OKHCJIMTEJIbHO-BOCCTAHOBUTENIbHBIX PEAKI[UN
103 WUTIOCTPUPYIOIMX ~XUMHYECKHE CBOWCTBA M3YYEHHBIX KJAcCOB
' (Tpyrmim) HeOpraHUYECKUX BEIECTB
10.4 MOATBEPKAAIOIINX F'€HETUYECKYIO B3aUMOCBA3b MEXAY HUMU
11 YMeHue BBIYUCIATH (IIPOBOIUTH PACUETHI):
111 OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O U MOJSIPHYIO MacChl BEIIECTB,
' MaCCOBYIO JOJII0 XUMHUYECKOT0 AJIEMEHTAa B COCTUHEHUH
11.2 MacCOBYIO JI0JIIO BEIIECTBA B pacTBOpE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00bEM Ira30B
114 M0 ypPaBHEHUSM XUMHUYECKUX PEAKIUH M HAXOIUTh KOJUYECTBO
' BEIIeCTBA, 00bEM M MACCy peareHTOB UIIM MPOAYKTOB pPeakluu
12 Brnanenue (3HaHWE OCHOB):
OCHOBHBIMH  METOJaMH  HAydyHOro TO3HaHWs  (HaOuroleHue,
121 MU3MEpEeHHne, HIKCIIEPUMEHT, MO/ICITMPOBAHNE) TIPU U3yUYCHUHU BEIIECTB U
' XUMUYECKUX SBJICHHH; YMEHHE chopMynmupoBaTh MpodJieMy |
MPEJIOKUTD MYyTH €€ perIeHus
122 Oe3omacHOM pabOTHl C XUMHUYECKUMHU BEIIECTBAMH, XHUMHYECKOM
' MOCY10H 1 TaOOPaTOPHBIM 000pYyIOBaHUEM
npaBujIaMu OE€30MaCHOr0 OOpAIlleHUsI C BEIIECTBAMU, UCIOJIb3yEeMbIMU
B IMOBCEAHEBHOM KU3HU, MTPaBUJIAMH TIOBEJCHHS B IENIAX COepeKeHHUs
123 310pOBbsl U OKpYXKarollled NpPUPOIHON cpeAbl; MOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3AEWUCTBUS HA KHUBBIE OPraHU3MBI ONpPENeTIEHHBIX
BEIIECTB, CIIOCOOOB yYMEHBIIECHUS M MPENOTBPAIECHUS UX BPEIHOTO
BO3JICHCTBHUS
3 Hannune mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS M OCYIICCTBICHUS
CIIETYIONNX XUMHUECKHX IKCIIEPUMEHTOB:
131 U3yYeHUE U OmnrcaHnue GU3NIECKUX CBOIMCTB BEUIECTB; O3HAKOMIICHHE

C (i)I/I3I/ILIeCKI/IMI/I u XUMHNYECCKUMHU SIBJICHUSMU OIIBITHI,




WJUTIO CTPUPYIOILKE MPU3HAKU TPOTEKAHUS XUMHUECKUX PEAKLINI

13.2

U3y4eHHue CIocoO0B pa3ieNeHus cMecen

13.3

IOJIy4YEHHE KHCIOpPOJAa M HW3YyYEHUE €ro CBOMCTB; IOJy4YEHHE
BOZIOPOJia U M3yYEHUE €ro CBOWCTB; MOJYYEHHUE YIJIEKHCIOro ra3a U

HU3YUYCHHC €TO CBOﬁCTB; MOJYUYCHUC aMMHAKa U U3YUCHUC €T O CBOMCTB
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IPUTOTOBJIICHUE PAaCTBOPOB C ONPEAEIEHHOM MAacCOBOM AoJiel

pPacTBOPEHHOIO BELIECTBA

13.5

MPUMCHEHHUE WHIUKATOPOB (makmyca, METUJIOpaHka u
denondTanenna) I OMpeNeseHUss XapakTepa cpelabl B pacTBopax

KHUCJIOT U LIeJI0UeEN

13.6

HCCIIEOBAHUE M  OINKCAaHUE CBOMCTB HEOPraHMYECKUX BEILECTB
Pa3MYHBIX KJIACCOB; U3y4EHHE B3aUMOJCUCTBHUSI KHUCIOT C METaJUIaMH,
OKCHAAMU METaJIIOB, pacTBOPUMBIMU u HEPAaCTBOPHUMBIMU
OCHOBaHUSIMH, COJISIMH; IIOJYYEHHE HEpPAaCTBOPUMBIX OCHOBAHHIA;
BBITECHEHHE OJHOr0 MeTaJula JApPYrdM M3 pacTBOpa  COJH;
uccienoBanue amMQ@OTEPHBIX CBONCTB THIPOKCHIOB aJIOMUHHUS H

LUHKA

13.7

PCIICHUEC SKCIICPUMCHTAJIbHBIX 3aJa4 I10 TEMaM: «OCHOBHBIE KJaCChI
HCOPraHu4CCKUX COGHHHGHHﬁ)); ((3H€KTp0HI/ITI/ILICCKa$I
JUucconuanus», «Baxxknelmme HeMeTamnbl W  HX COCAHUHCHU,

«BaxxkHei1me MeTaJuTbl U UX COEIUHEHUSI»

13.8

XAMHYECKHE  JKCHEPUMEHTHI,  FILTIOCTPUPYIOIIME  MPU3HAKU
MPOTEKaHUSl PEAKIUi MOHHOTO OOMEHa; Ka4eCTBEHHBIE PEaKIMh Ha
MPUCYTCTBYIOIIME B BOJHBIX pPAcCTBOpax HMOHBI: XJIOPHI-, OPOMUJI-,
wonun-, cyibdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHWUS, MarHusl, KaJIbIUs, aJIIOMUHHS,

Kenesa (2+) u xkenesa (3+), menn (2+), muHKA
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Ymenue:

14.1

OPEACTaBIATh PE3yNbTaThl JKCIEpUMEHTa B ¢GopMe BHIBOJOB,
JOKa3aTeNbCTB, TpadUKOB M TaOJMIl U BBIABIATH SMIIHMPUUYECKUE

3aKOHOMCPHOCTHU

14.2

yCTaHaBJIMBATb CBA3HW MCXKAY pPCaJIbHO Ha6J'IIO,Z[aCMI>IMI/I XUMHNYCCKHUMHU
SBJICHUAMHA W IIpOLECCaMU, IPOHUCXOAAINIMMHU B MAKpO- U MUKPOMHUPE,

00BSACHSATH MMPUYUHBI MHOT'000Pa3us BEIICCTB




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HepBOHaqaanHe XUMHNYCCKUEC ITOHATUA

1.1

Uucteie BemecTBa U cMecu. CriocoObl pa3aeeHus cMmeceit

1.2

ATOMBI H© MOJICKYJIBL. Xumndeckue daeMeHThl. CHMBOJIBI  XHUMHYECKHX

OJICMCHTOB. HpOCTI)Ie M CJIOXXHBIC BCIICCTBA.

1.3

Xumnueckast Gpopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 31eMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aK0OH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHTENIbHAs aTOMHAas Macca.
OTtHOCHTEIbHAS MOJICKYJIApHass Macca. MaccoBas J0JII XUMHYCCKOI'O 3JICMCHTA

B COCINHCHHNU

1.5

KommuectBo BemectBa. Monb. Momsiprass macca. Momsipublii 00bEM Ta30B.

BzanmocBs3b KOJIMYECTBA, MACCHI U YK CJIa CTPYKTYPHBIX €AUHUIL] BEUICCTBA

1.6

duznueckre W XUMHYECKHE SBJICHHA. XUMHYECKas peakuuda u eé IIPpU3HAKH.

3aKOH COXPaHEHMS MacChl BEIIECTB. XUMUYECKUE YPABHEHUS

Ilepnonnuecknii 3akoH u Ilepmonnyeckas cucreMa XMMHYECKUX 3JIEMEHTOB

.. Menneneea. CTpoeHne aToMOB

2.1

ITepuonnueckuii 3akoH. [lepruoanyeckas cucremMa XMMHYECKUX 3yeMeHToB J[.1.
MenpneneeBa. [lepronsl u rpynnbel. U3NYECKU CMBICT MOPAIKOBOTO HOMEpA,

HOMCPOB IICprnO/Jia U I'PYIIIbI 9JICMCHTA

2.2

Crpoenne atomoB. CocraB atomHbIX sifep. M3oromnsl. DnekTponbsl. CTpoeHue
ANIEKTPOHHBIX 000J0YeK AaToMOB MepBbIX 20 XMMHUYECKHX 3JIEMEHTOB

[Tepuonnueckoit cucremsl J[.11. Menneneesa

23

3aKOHOMepHOCTI/I B M3MCHCHHH CBOHCTB XMMHYECKHX DJIEMCHTOB MEPBLIX Tpex
nepnoa0oB, KaJlud, KaJlbIous (paz[I/cha dTOMOB, JJICKTPOOTPULIATCIIbHOCTH,
MCTAVIMYCCKUX MW  HCMCTAJUIMYCCKHUX CBOﬁCTB) Hn HX CO@,Z[PIHGHHI’I B
COOTBCTCTBHHU C IIOJIOXKCHHUEM JJICMCHTOB B HCpI/IOHHHCCKOﬁ CHUCTEME H

CTPOCHHUEM UX aTOMOB

Crpoenue BeniecTa

3.1

Xumuueckass cBsi3b. KoBasieHTHas (MOJsIpHass M HENOJSIpHAsl)  CBA3b.
DNEeKTPOOTPULIATEIBHOCTh ~ XMMHUYECKMX  3JIEMEHTOB.  VIOHHas  CBS3b.

Mertaiummueckas CBSI3b




3.2

Tumel KpUCTAJUIMUECKUX PEmETOK (aToMHAas, WOHHAS, METAJUIMYECKas),
3aBUCHUMOCTbh CBOMCTB BEILECTBA OT THIA KPUCTAIIMYECKOW PEMIETKH W BHUIA

XUMHUUYECKOU CBSA3U

Baxnelimme mnpenctaBuTeld HEOPraHMYECKHX BewmecTB. Hemeramnsl u  uX

COCOHUHCHMUA. MeTanis 1 ux COCINHCHUA

4.1

Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHWYECKHX COCIUHEHHI: OKCHIOB
(coneoOpa3ytomrue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HEecoJIeo0pa3ylone; OCHOBaHMU (IENOYM M HEPacTBOPHMBIC OCHOBAHUS);
KUACIOT  (KHUCIOpOACOAEp)KaMe W  OCECKHCIOPOIHBIE, OJIHOOCHOBHBIC W

MHOTOOCHOBHBI€); COJIel (CPEIHUX U KUCIIBIX)

4.2

duznueckue W XUMHUYECKHE CBOMCTBaA MMPOCTBIX  BCIICCTB-HEMCTAJIJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOAa, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHUS
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duznyeckne M XUMHYECKHE CBOMCTBa IMPOCThIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpud, KaJlisd, Mardvusa U KaJlbus, aJJlOMHUHUSA, KEJIC3a. 9HeKTpOXHMHq€CKHﬁ

P HANIPSKEHUM METaJlI0B

4.4

DuU3NUECKUE U XUMHUUYECKHE CBOMCTBA BOJOPOJHBIX COCIUHEHUN HEMETAJUIOB:

XJIOPOBOJOPOA, CEPOBOIOPO/IA, aMMHUAKa

4.5

®dusznyeckue M XMMHYECKHE CBOWMCTBAa OKCHUJIOB HemeTailioB: cepbl (IV, VI),
azora(ll, IV, V), docdhopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHA0B HEMCTAJIJIIOB

4.6

Xumunueckue cBorcTBa okcuaoB: MeTauioB IA-IIIA rpymn, uuuka, memu(Il) u

skenesa(1l, [T).ITony4yenne okcuaoB METaILIOB

4.7

XUMUYECKHE CBOWCTBA OCHOBAaHWUN W aM(OTEPHBIX THUAPOKCUIOB (Ha TpUMepe
TUAPOKCUIIOB  ANIIOMUHHS, JKele3a, IuHKa). [lomydenne ocHoBaHUU U

aM(pOTEpHBIX T'UAPOKCUIO0B

4.8

OOmme XMMHYECKHe CBOMCTBA KHUCIIOT: XJIOPOBOAOPOAHOM, CEPOBOIOPOIHOM,
CEpHUCTOM, CepHOM, a30THOH, (ocdopHOl, KpeMHUEBOH, yrombHOU. OcoObie
XMMHUYECKUE CBONCTBA KOHLEHTPUPOBAHHOM CEpPHOM M a30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO01ne xumMudeckre cBoicTBa cpeaHux coieil. [lomyuenue coneit

4.10

[Tonyuenue, coOupaHue, pacmo3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMHaKa,

YIIICKHCIIOrO ra3a B JIabopaTopuu

4.11

[Tonyyenne amMMuaka, CEpHOW M a30THOM KHUCIOT B MPOMBIIUIEHHOCTH. OO0miue

CIOCOOBI MTOTY4YEHHSI METAJIOB




4.12

I'eneTndaeckas CBS3b MCKAY KiIaCCaMH HCOPraHM4YCCKUX COGI[I/IHCHI/Iﬁ

XUMHUUYECKUE pEeaKuu

5.1

Knaccudukanus XuMu4ecKux peakiuil Mo pa3nyHbIM IpU3HAKaM: 10 YHUCIY U
COCTaBY YYacTBYIOLIMX B PpEAKIUH BEINECTB, IO TEIUIOBOMY 3(QeKTy, Mo

W3MCEHEHHUIO CTEIICHEH OKMCICHUS XUMHUYECKHX DJIEMECHTOB

5.2

TemoBoii 3¢ ¢hekT XuMUUECKONH peakInH, TEPMOXHUMHUECKHE YpaBHEHUS. DK30-

Y SHIOTEPMHUYECKHE PEaKIMU. TEepMOXUMUYECKUE YPABHEHUS
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OKHCIUTEIFHOBOCCTAHOBUTEIILHBIC pe€aKuunu. OKHCIIUTEI U BOCCTAaHOBUTEIIM.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHUS. SHGKTpOHHLIﬁ OaaHc

OKHCITUTSIIFbHOBOCCTAHOBH TEIIHLH O peakunuun
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TeOpI/IH BHCKTpOHI/ITI/I‘ICCKOﬁ Juccouruanuu. KaTI/IOHBI, AHUOHBI. BHeKTPOJ'II/ITI)I u

HE3JICKTPOJIUTEI. CuiibHBIE U cl1a0bIe SJICKTPOJIMTHI. CreneHb Jucconuanmu
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Peakiium noHHOTO oOMeHa. YCI0BHS IMPOTCKAaHUA peaKuHﬁ HOHHOI'O O6MeHa,

IIOJIHBIC 1 COKpaI_HéHHI)Ie HOHHBIC YpaBHCHUA peaKI_II/Iﬁ

Xumus ¥ OKpysKaromas cpeaa

6.1

Bemectsa m marepuasnsl B IIOBCEIHEBHOW JKM3HM 4eJOBeKa. be3omacHoe
UCIOJb30BAaHUE BEIECTB M XUMHUYECKUX peakiuil B jabopatopuu u OBITY.

[IepBas nomMous NPy XUMUYECKUX 0KOrax U OTPaBJICHUAX

6.2

XUMHUUYECKOE 3arpsi3HEHHE OKpyXaromed cpeabl (KUCJIOTHBIE — JTOXKIH,
3arpsi3HEHUE TIOYBBI, BO3AyXa M BOJOEMOB), CIOCOOBI €ro MPEIOTBPAIICHHS
[Ipenenvnas nonmyctumas koHuentpanus BemectB (I1JIK). Porp xumum B
pCIIEHUU OJKOJIOTHYECKHX TpodsieM. VYcuiieHHe mMapHUKoOBoro dddekra,

pa3pylieHHe 030HOBOTO CJIOS

6.3

[Tpumenenue cepswl, azota, Gochopa, yriepoaa, KpeMHUSI U UX COCAHHEHUH B
OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEJIbCKOM Xo3siicTBe. llpuMeHeHue
METaJUIOB M CIUIaBOB (CTalb, YYT'YyH, IOPATIOMUHUNA, OpoH3a) B OBITY H
MPOMBIIIIJICHHOCTH UX coenuHeHui. [IoHsATHE 0 KOPPO3UU METasIoB, OCHOBHBIC

CII0COOBI 3alIUTBI UX OT KOPPO3UHU

6.4

[TpuponHble HCTOUYHUKH YTIEBOJOPONOB (Yroib, MPUPOIHBIN Ta3, He(Thb),

MPOAYKTHI UX TIepepaboTKu (OCH3MH), X POJIb B OBITY U IPOMBIIIIICHHOCTH

6.5

[lepBoHauanpHble TMOHATHA 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TAHOJ, TJIMLEPUH, YKCYCHAsl KUCIIOTa).
[ToHsiTHEe O OMONOTMYECKH BaXKHBIX BEIIECTBAX: )KHPAX, OEJIKAX, YIIIEBOJAaX — M HX

POJIK B )KM3HU YCIIOBCKA




Pacuérnr:

7.1 1o popMyiaMm XUMHUYECKUX COSITMHEHUI
7.2 Macchl (MacCoBOM) 10JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHM YPaBHEHUIM




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






