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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma MmO XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUA
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCITUTAHUS U C Y4ETOM KOHIECIIIMU MPEnogaBaHusi yueOHOro npeaMera « XuMus»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEpIKaHUE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0COOCHHOCTEW  00ydYarommxcsi, ONpelensieT BO3MOXKHOCTUA — IMpeAMeTa IS
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOT'O OOIIETO 0O0pa3oBaHMs, a TakKKe TPeOOBaHUM K
pe3ysbTataM OOy4eHHs] XMMHUHU Ha YPOBHE IIeJIel U3y4eHUs IPEeIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIYKUT OCHOBOM g (opMUpOBaHUS MHUPOBO33PEHUS
o0y4aromierocsi, €ro MpeACTaBICHUII 0 MaTEpPUATBLHOM EIUHCTBE MHUpPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM yCTOMYMBOIO Pa3BUTHSI UYEIIOBEUECTBA — ChIPbEBOM, IHEPreTUUYECKOM,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOIEM 3APaBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaiu3alliil  BO3MOXKHOCTEM  JJIi  CaMOpPa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHWE MBIINUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MTOBCETHEBHOM ’KM3HU, TaK U B MPO(ECCHOHATBHOM 1€ATETbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €IMHCTBO MPUPOJIbI M YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YUYaOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B AKOJOTMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepaHusl ~ y4eOHOro mpeaMeTa, KOTOPbIM  SABJSIETCA  MEIarorMuecku
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro o0Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CtpykTypa comepKaHHUsl MPOTrpaMMBbl IO XUMHUH C(POPMUPOBAHA Ha OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKUX IMPEACTaBICHUN
Pa3HOTr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOMN CBSI3H;

— TpeACTaBICHUNU 00 DJIEKTPOJUTUUECKON JTUCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS U IMOJYy4CHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEJCTABJICHUS] O XMMUYECKON COCTABJISIIONICH HAyYHOW KAapTUHBI MHUpPA B JIOTHUKE
e€ CHCTEeMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILICHHUS K HAYyYHOMY 3HAHUIO H
METOJIaM MO3HAaHMWSI B Hayke. M3ydeHHE XMMHUM MPOUCXOAUT C MPUBICUYCHUEM
3HAHUW U3 paHee M3YYCHHBIX YUCOHBIX mpeaMeToB: «OKpYKaIIMHUKd MUpPY,
«buomnorus. 5—7 knaccel» u «dusnka. 7 Kaaccey.

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKOW HAyKM Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
NEATEIbHOCTA YE€JI0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUINX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKH, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PeaKIuii, B (OPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIILHOM M Yy4eOHO-HCCIEeI0BATEIbCKON
NESITEIbHOCTH, OCBOGHMM NpaBUJ 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (¢opMuUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOSTEILHOMY MPUHATUIO PEIICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEMaTHYeCKoe MpUOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJIaM TMO3HaHUs, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIETEHIIMI), MMEIOIIUX YHHUBEpPCAIbHOE 3HAYCHHE IJIs
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATb U OLEHHUBATh SIBJICHUS
OKPYKaIOI[ETO0 MHUpPA, WCIONB3YSl 3HAHWUS U OIBIT, MOJyYEHHBIC MPH H3yUCHHUH
XUMHH, TPUMEHSITh WX TPU PEHICHHH TpoOIeM B TOBCEIHEBHON JKU3HH U
TPYLOBOM NEATEIBLHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
1e1ecO00pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM JACSITENBHOCTH B IENAX
COXPAHEHUSI CBOETO 3/I0POBbS U OKPYXKAIOILIECH TPUPOTHOU CPEBI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPAaBICHHOCTH JIalbHEHUIIETro
o0yJeHus.

OOmiee 4yucino 4YacoB, OTBEAEHHBIX ISl W3YYEHUS XUMUU HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XUMHYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTHOcuTENbHAs MOJIEKYIJISIpHAs Macca. MaccoBas 10 XUMHUYECKOTO AJIEMEHTA B
COCIMHEHUHU.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHAYECKUX COCTUHEHUMN.

@uU3NYECKUE U XUMHUUYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKHU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKEHUS, 3aMeleHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu oOpaleHus ¢ J1a00paTOpHbIM 00OPYIOBAHUEM, U3YUYCHHUE U OIMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJACHCAIUS BOJbI) U XUMHUUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3anMoIeHiCTBHE XKene3a ¢ pactBopoM cos meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BBITIAPYBAHKE, TUCTUUIAINS, XpoMaTorpadus, IPOBEICHUE OYNCTKH MMOBAPCHHON
CONM, HaONIOJCHWE W  ONHCAaHUE  PE3YJIbTaTOB  TMPOBEJCHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3j1€eMEHT U IpocToe
BemecTBO. HaxokmeHue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHusi). Oxcuzabl. [Ipumenenue xucnopoga. CrocoOsbl



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciaopoza B npupoje. O30H — aJuloTponHasi MOAU(pUKaLUs KUCIOPOa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- M JHAOTEPMHUYECKHE pPEaKUuU. TOIIMBO: yrojlb MU METaH. 3arpsA3HEHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupose, (¢u3NYecKue M XHMHUYECKHE CBOMCTBA, INPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HacpllieHHBIE M HEHACBIICHHBIE PAaCTBOPBL. PacTBOPHMOCTh BELIECTB B BOJE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arpsiz3HeHHe NPUPOAHBIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHUCIOTHBIC, aM{pOTepHbIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lomyuyenne oCHOBaHUM.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHocTn MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

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

['eneTnueckas CBSA3b MEXAY KJacCaMU HEOPraHUYECKUX COECIUHEHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHUE COAECPKAHUSA KUCIOPOAa B BO3AYyXE, MOJTYyUYEHHUE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJCICTBUSL BEIIECTB C KHCIOPOJOM M YCIIOBUS BO3HUKHOBEHUS U
MpeKpalieHuss TopeHus (mokapa), O3HAKOMJIGHHE C O0pasllaMH OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCMOJIb30BAaHUE BHUJICOMATEPHUAIOB), HAOIIOAECHUE 00pa3IlOB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAaCCOBOM JI0JIE PACTBOPEHHOrO BEUIECTBA, B3AMMOJCHCTBUE BOJIBI C METAJIAMU
(HaTpeM ©  KaiblueM) (BO3MOXXHO  HCIIOJIb30BAaHUE  BUIECOMATEPHUAIIOB),



UCCIIeIOBaHWE OOpa3lloB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmopeiicTBus okcuaa menu (lI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCINTENBbHO-BOCCTAHOBUTEIbHbIC PeaKIMU

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJIOYHO3EMENIbHBIE METAILIbL,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepuonnueckuii 3akoH. Ileprnonnueckas cCUCTEMa XUMHUYECKHUX JIEMEHTOB /l.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
Ilepmonnueckon cucremsl xumudeckux 3yemeHToB 1. M. Menneneesa. Ileproabr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[lepuonnueckor cucremsl [[. . Mengeneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkenuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS pPaJnyca AaTOMOB XUMHMYECKHX DSJIEMEHTOB,
METAJUNTMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPYIIIaM U MEPUOJIAM.

3Hauenue [lepuoanueckoro 3akoHa u [leproanueckon CUCTEMbl XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
I'PAKIaHNH.

Xumnueckasi cBsi3b. KoBasieHTHass (monsipHass YW HEMOJSPHAs) CBA3b.
DIEeKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenp  okucieHuss.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouiecchl OKUCIEHHS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBHUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMM KHUCJIOT WM WIEIOYEH, NPOBEIAEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIOJIb30BaHUE KakK OOIIHUX eCTECTBEHHO--HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaYYHOI'0 [IMKJIA.

OO0nue ecTecCTBEHHO--HAY4YHbIE TIOHSTUS: Hay4YHbI (haKT, TUIOTE3a, TEOPHUs,
3aKOH, AaHaliu3, CHHTEe3, KiaccupuKaius, TePHOJUYHOCTh, HaOI0ICHHE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, a3, (PU3MYECKUE BEIUYUHBI, CIUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnueckunii 3akoH. [lepuonnueckas cucTteMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU U
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlacCcaM HEOPraHUYECKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukarmss XuMAYeCKUX PEakIliid MO pa3IudIHbIM MpU3HAKaM (IO YUCTY
M COCTaBy YYacTBYIOIIMX B pEaKIUHU BEIIECTB, MO TemiaoBoMy 3¢ GdeKTy, o
W3MEHEHUIO CTEMEHEW OKHMCIICHHS XUMHUYECKHX 3JIEMEHTOB, N0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKHX peakiusax. [IoHATHE O TOMOreHHBIX W T'€TEPOreHHBIX
peakuusx. [lonsitue o katanuse. [loHdaTHE 0 XMMHUYECKOM paBHOBECHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIILHOM PEaAKIINH. Cocrasiienne YpaBHEHUU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHM €  UCIIOJIb30BAaHUEM  METOAA
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUH 00 3JIEKTPOIUTHYECKON
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa M aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIAEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peakivu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuii  HMOHHOro  oOMeEHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbK0 KAYECTBEHHBIX PpPEAKIMNA HA HOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YeloBeKa. BaxHellne XJIOpulbl U UX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHWe W (U3NUECKHE CBONCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U cepbl. XuMHUYeCcKue cBoMcTBa cepbl. CepoBOAOpO, CTpoeHUe, GU3NUECKUEe U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEPbl KAK IMPEICTABUTENIA KHUCJIOTHBIX OKCHIOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe10TBpaIleHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
(¢u3nyeckue 1 XMMHUYECKHE CBOMCTBA, MONy4eHHe U puMeHeHue. Conu aMMOHMS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIME€ KaKk MPEICTaBUTENsI Kjacca KHUCIOT W chenuduyuecKkue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uzNUecKue M XUMHUYECKHE CBOWMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 35eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTENEHM  OKHUCIEHUSA.  YTJIEpoJ,  aUIOTPOIIHbIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHE W NpPUMEHEHHUE. DKOJIOTMYECKHe MpPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a T100adbHOTO TOTEIUICHUS KJIMMAaTa, IapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
noigydeHue U npuMmeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIICHHOCTH U CEITHCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHUJIeH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKHA YIJIEBOAOPOAOB (Yroib, HPHUPOIHBIA Ta3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIECTBAX: JKMpaX, OenKax, YyriieBojax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, IIOJyYEHHUE H
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHeire CTpouTeNbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro UCMONIb30BaAHUS
CTPOMUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKlMi Ha XJIOPUA-UOHBI U HAOJI0AEHNE MPU3HAKOB
UX TPOTEKaHHUs, OMbBITHL, OTpaxawuue (U3NUECKUEe U XUMHYECKHE CBOMCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COECOUHEHUSIMHU  (BO3MOXKHO  HCIOJb30BaHUE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnuy Ha cynabdart-
WOH U HaONIoZieHUE MNpu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMH HAa MOH aMMOHHUSA U (Qoc]ar-uoH U U3y4YeHHE MPU3HAKOB
UX NPOTEKaHUs, B3aMMOJIECHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTBI C MEJBIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTAJUIMYECKUX PEIIETOK anmasza, rpadura, QyuiepeHa, O3HAKOMIIEHHE C
MPOLIECCOM  aJCOPOIIUM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIVIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOWCTB YTJIEKHCIJIOTO rasa, MpOBEIECHNE KAUeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CWIMKAT-UOHBl M M3y4YE€HHE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
OPOAYKIMEN CHJIMKAaTHOW NPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a71a4 o treme «BakHelIe HeMeTaljIbl U UX COCIUHEHUS .

MeTtanjibl 4 MX COeIMHEHUS

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonnueckoin cucreMe xumuueckux diemeHtos JI. W
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HanpsoKeHUN MeTaiioB. OU3nMYeckue U XUMUUECKHE CBOMCTBa MeTauioB. OOiue
crnocoObl ToJiydeHHs] MeTauioB. I[loHsATHE O KOPpPO3UM METANIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppos3uu. CruiaBbl (CTalb, YYT'YH, IJIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHMEe MX aTOMOB, HAaxXOKJIECHHE B IPUPOJE.
dusnyueckre U XMMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuibl u



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuonnueckon cucreMe xumuyeckux aneMeHToB 1. M. Menpeneesa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJfoMUHUN: TIoJ10’)keHuE B [lepuoanyueckoi cucTeMe XUMUYECKUX SJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxaeHue B mpupone. Dduznueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBaMHU, M3Y4YEHUE  PE3YJbTATOB KOPPO3UMU  METAIJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
MCCIICIOBAHUE CBOMCTB »KECTKOW BOBI, MPOILIECCA TOPEHUS KEJIE€3a B KUCIOPOJIE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOECHUE U OMKCAHUE MPOIECCOB OKPAIIUBAHMSI
IJJaMEHU MOHAaMU HaTpus, Kajlud W Kalblus (BO3MOXHO HCHOJIb30BaAHUE
BUJICOMATEpPHUAJIOB), UCCe0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCHAA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U UX COEMHEHUS.

XHUMHS M OKpPY:KaAK0IIasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HM 4YeEJIOBEKAa. be3oracHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumuu B pelieHuu 3KOJIOTHYECKUX
po0IeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAaYyYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HaY4HOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHHUE, MOJEb, SIBICHUE, NapHUKOBBIN
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIPOBOJHUKH, JTUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorusi: ¢dorocunrtes, apixanue, Omocepa, 3KOCHUCTEMa, MHUHEPAIbHbBIE
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBbCSI CUCTEMOW MO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUW W
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpPHOW HH(MOpMAaIHEl o
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBJICHUS O COIMAJIbHBIX HOpPMax M TpaBUjiIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKOM, TBOPUECKOM W JIPYTHX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TMO3HABATEIbHBIX 3a]lad, BBIMOJHEHUU XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUHN YYEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH MU COCTaBIISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTHUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MIPUPOAHOMN CPEAOH, O POJIU XUMHUU B O3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIC i1 OOBSICHEHHUS HaOJI0JaeMBbIX MPOIECCOB U SIBICHUU,
MO3HABATEIHbHOW, WH(MOPMAIIMOHHON M YHUTATENbCKOW KYJIbTYpPBhl, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpPEC K OOYYEHHIO M TMO3HAHMIO, JIOOO3HATEIbHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKMMH BEIIECTBAMH B OBITY U PeaIbHOM KU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCHOHAILHOMN Cpelie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHKUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nuecKoMy U TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
IIPaBIIT 0€30MIaCHOTO TTOBEICHHMS TIPU paboTe ¢ BEIIECTBAMHU, & TAK)KE B CHUTYAITUSX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pEIIeHUs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLEH MPUPOHON Cpeaoi, i MOBBIILIEHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEIHLHOM,
KOMMYHUKATHBHOW U COLIUATILHOW MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIONIE3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJISATUBHBIC), KOTOpbIe OOECleYnuBalOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX TOHSATHUM (BBIACIATH MX XapaKTEPHbIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CJICACTBCHHBIC CBSI3M MEXIAY OOBEKTaMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHbIC), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIU, UCTIOJIb3YEMBIE B XUMHUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJIEJIbHBIX IMPEICTABICHUN BBIABISITH M XapaKT€pU30BaTh CYIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIIC/ICTBEHHBIE CBS3U U
IPOTUBOPEUHUS B U3YyHAEMBIX MPOLIECCAX U SIBJICHUSX.

Bba3zoBrnle ucciienoBarebCKMe AeliCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHMS, a TaKXE B KauyeCTBE OCHOBBI JJi1 (POPMHPOBAHUSI THUIIOTE3bI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOmoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MPOJIETTaHHOM padoTe.

Pabora ¢ undopmanmei:

yMEHHE BBIOMpaATh, AHAIM3UPOBATH U HMHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, MTOTYYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAILIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
00acTi  UCHOJb30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduKi U KX KOMOMHALUSMY;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpelbl.

KomMMyHHKaTHBHBIE YHHBepCAJIbHbIE YUeOHbIe 1elCTBHUS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CylmlecTBy  oOcyxaaemMol  TeMmbl, (OPMYIUPOBaTh CBOM  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TOJXYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M IMCBMEHHBIX TEKCTaxX; JejaTh IPEe3CHTALNIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENIbHOM W MCCIEAOBATENbCKOW  JESATENIbHOCTH  MpPU  PElEHUU
BO3HHUKAIOUIMX MPOOJEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIacOBaHUs
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM paOOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBJISITh, KOHTPOJIMPOBAaTh U INPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BRIOMpaTh Haubosee 3(h(HeKTUBHBIE CIIOCOOBI pelleHUs yYeOHbIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MIPEVIOKEHHBIA  AITOPUTM  JACHUCTBUM TPHU BBINOJHEHWM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yibTaTa 3asiBICHHOW IIENU, yMEHUE
MCIIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPeyiaraeMble B YCIIOBUH 3a/IlaHUH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEp)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHON padoueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CHOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATEIbHOCTH IO  TOJYYEHHWIO HOBOTO  3HAHUS, €ro  HMHTEPHpPETALNH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xonIy o6yuenus B 8 kiacce nmpeMeTHbIE Pe3ybTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOHAS U HEOJAHOPOJHAS ), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHsI, XMMHYECKasi PEaKIus, KiIacCU(UKAIUs PEeakiuid: peakiuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasi CBSI3b, MOJISIPHAS W HENOJIAPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHSITUH W
MPUMEHSIThH 3TU MOHATHUS IPU OMKMCAHUY BELIECTB U MX MPEBPALLEHU;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSIX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MIPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHH I10
dbopmyiaMm, BHUJ XHUMHUYECKOM CBSI3M (KOBaJCHTHAs U WOHHAs) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXeHUs B llepuognueckon cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTraapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpymnmna (A-rpynna)» u «mmodouyHas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MenzaeneeBa» ¢ YHUCIOBBIMH XapAKTEPUCTUKAMH CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsiji sjipa, 00IlIee YUCIO JIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XMMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKIast OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCHUTEIHHYIO MOJICKYJSIPHYIO W MOJIIPHYIO  MAcChI
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON PEaKIUU;

INPUMEHSATHh OCHOBHBIE OIEPALIMU MBICIHTEIBbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYMHHO--CJICICTBEHHBIX CBSI3€M — JIJISI M3YYCHHUS CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeIOBaTh  MpaBWJIaM  TOJIb30BAaHUS ~ XMMHMUYECKOW  TOCYAOM U
nabopaTopHbiM 000pYJOBaHUEM, a TaKKe IMpaBuiIaM oOOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHHI0O W COOMpaHUIO
razoo0pa3HbIX BeENIECTB (BOAOpOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IJIAHUPOBAaTh W TPOBOJUTH  XMMHYECKHE  DKCIEPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB IIEI0YEH U KUCIOT C MOMOIIbI0 HHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy 00y4yeHusi B 9 Kkjacce npeIMETHbIE Pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYJia, HOH, KaTHOH, aHHOH, IMPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATENLHOCTD, CTENEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, JJICKTPOJIIMTUYECKAS JTUCCOIMAINS, PEAKIIUA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTEJIb,  OKUCIEHHME U  BOCCTAHOBJICHHUE,
ajutoTponusi, aMmGpOTEpPHOCTh, XUMHUUECKasi CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbl, CKOPOCTh XHWMHUYECKOM pEaKUWH, NPEACIbHO IOMyCTUMAas
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONUCAHUU BEIIECTB U UX MPEBPaICHUI;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCAMHEHMSX PA3JUYHOrO COCTAaBa, NPUHAICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJIHBIX PAaCTBOPAX HEOPraHWYECKUX COCAUHEHHUM, TUI KPUCTAJUITMYECKOU
PEIETKU KOHKPETHOI' O BEIIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAHHUE: OIKChIBATh W XapaKTE€pPU30BaATh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyuarth MOHATUS «JaBHas mnoArpynna (A-rpynma)» u «mnoOodHas
noarpynmna (b-rpynma)», maneie u OoONbIIME TEPUONBI, COOTHOCHUTH
0003HAUYCHMS, KOTOpPhIE HMEIOTCS B IEPUOAWYCSCKONM TabnuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacnpeiesieHue WX 10 DJJEKTPOHHBIM CJIOSIM), OOBSICHSATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB U WX COCAUHECHUU B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PEaKIuu (M0 YUCIY U COCTaBY YYACTBYIOIIMX B pEAKIIUH
BEIIECTB, MO TEIUIOBOMY A(PQEKTy, MO0 M3MEHECHHUIO CTETICHEW OKHUCICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJIOXKHBIX BEHIECTB, MOATBEPXKAAs OIKMCAHUE
MpUMepaMU MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTAaBJIITh  YPABHEHHS DJICKTPOJIUTHUYECKON JIUCCOLMALUAMN  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIICCTBAMH PA3TMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHHUS XHMHYCCKUX TIPEBpAIlCHUH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh MpaBWIa  MOJIb30BaHUS  XMUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOAUTh  PEAKIIMH,  TOATBEPKIAIOMNE  KAYSCTBEHHBIA  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IYTEM XJIOPUI-, OpOMUJI-,
uonua-, KapooHar-, ¢ocdar-, CuIMKaT-, Ccyiab(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpPaX HEOPraHUYECKHUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OIEpaIlii MBICIUTEILHON JEITCIPHOCTH — aHaJIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEMaTH3alNIO, BBISBICHHUE
MIPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHUS CBOWCTB BEIICCTB H
XUMUYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJII0JICHUE, W3MEpPEHHUE, MOJICTUPOBaHUE, SKCIIEPUMEHT (peasibHbIM U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaunuecTrBo yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumusa — BakHas 00JIacTh
11 €CTEeCTBO3HAHMS U 5 9 bubmmoreka [JOK
' MPaAKTUYECKON JAeATEIIbHOCTU https://m.edsoo.ru/7f41837¢c
YeJIoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peakuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6moreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
99 Bognopon.Ilonartue o kucmorax 3 1 bu6moteka [IOK
' 1 COMSX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBopsl. [ToHsiTHE 00 5 1 1 bubmoreka [IOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
OCHOBHEIE KJIACCHI bubmiorexa [IOK
2.4 . 11 1 1
HEOPraHUYEeCKUX COEMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro mo pazneny 30

Paznea 3. Ilepuoauveckuii 3akon u Ilepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsizb. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIMH



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

[lepuoanyeckuii 3aK0H 1
[Tepuonnueckas cucrema

bu6morexa IIOK

3.1 7
XUMHYECKHUX 31eMeHTOB []. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHUYECKasl CBA3b. Eu6 10K
nOIMOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bubmoreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmorexa [JOK
p P https://m.edsoo.ru/7f41837c
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

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uudpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (ncpp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 bubmmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO61mas XxapakTepuCcTUKa XMMHYECKHX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL poa https://m.edso00.ru/7f41a636
KPEMHHI U UX COSNUHEHUS
Wroro no pazneny 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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edso0.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa LHOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
No nmudpoBbIe
Tema ypoka KonTpoasbnbie | IlpakTudeckue op
n/n Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl

1 IIpenmet xumun. Poibp XuMHH B )KU3HU 1 bubmotexa IIOK
yesjoBeKa. Tesa U BellecTsa https://m.edsoo.ru/ff0d210c

2 Ilonarue o MeToAax IMO3HAHUSA B XUMHHU 1 bubmiorexa [OK

A https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuia paGoTsI
3 B 1a00opaTopuu U IpuéMBI 00OpaIeHus C 1 bubmotexa [IOK
patTop P patl https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAaHUEM »

4 Yucrtele BemecTa U cMecH. CriocoObI 1 Bbu6morexa IIOK
pazzeneHus cmecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padota Ne 2 «Paznenenue

5 cMmeceil (Ha mpuMepe OYMCTKH IMOBAPEHHOMN 1 bubmmorexa [JOK

PHMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
but6mmoreka [JOK
6 A 1
TOMBLH MOJTICKY IbT https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE JIEMEHTHI. 3HAKH (CHUMBOJIBI) 1 but6moreka [JOK
XHUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTeie U CII0XKHBIE BEMIECTBA 1 bubmiorexa [OK

p https://m.edsoo.ru/ff0d2a6c¢

9 ATOMHO-MOJIEKYISIPHOE YUEHHE 1 bubmorexa HOK

yp v https://m.edsoo.ru/ff0d2d50
10 3aKO0H IOCTOSHCTBA COCTaBa BEIIECTB. 1 bu6mmoreka [JOK



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

Xumnueckas popmyia. BaienTHOCTE aTOMOB
XMUMHMUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OTHOCHTENIbHASI aTOMHAs Macca. bu6morexa [IOK
OTHOcCHUTEeNbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBasi 0151 XUMHUYECKOT 0 3JIEMEHTA B bu6moreka [JOK
COCIUHECHNU https://m.edsoo.ru/ff0d350c

13 KomunuectBo Bemectsa. Mosnb. Mossipaast bubmmoreka [JOK
macca https://m.edso0.ru/ff0d5230

14 DuU3NYECKUE U XUMUYECKHUE SIBJICHUS. bu6moreka [JOK
XUMHUYECKasl peaKust https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycnoBUs IPOTEKAHUS bu6morexa [IOK

15 .

XUMUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6

16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmmorexa [{OK
XUMHYECKHUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88

17 Brruuciienust konmuyecTa, Macchl BEIIeCTBa Mo bubmmoreka [IOK
YPaBHEHHUSIM XUMHUUYECKUX PEAKLINI https://m.edsoo.ru/ff0d5708
Knaccuukanust XMMUIECKUX pPeaKIui

18 (coe I/IHq;HI/ISIH a3JI0KCHHUS 331\151’63 ;Hﬂ bubmorexa HOK

A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIiI-

19 06 6yq - bu6moreka [JOK
JHIHIIONEANCT. TJ00 erHH https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3allusl 3HAHUH
Kontponbhas pabora Nel no teme «Bemecrsa bu6mmoreka [IOK

20
U XUMUYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocTaB Bo3yxa.

21 Kncii]) 0J1 — 3JIEMEHT U IIPOCTOE BeﬂyeCTBO bubmiorexa [IOK

poX P B ' https://m.edsoo.ru/ff0d448e
O3oH
22 du3rUecKre 1 XUMUIECKHUE CBONCTRA bu6moreka [JOK



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

KHCII0poJa (peakiuu OKUCIICHUS, TOPCHHUE).
IToustre 00 okcupax

https://m.edsoo.ru/ff0d4614

CrniocoObl NOJTy4eHUs! KUCIIOpO/ia B

bub6mmoreka [JOK

23 0 .
FIaDOPATOPHH 1 HPOMBITIIICHIOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopona
TennoBoit 3PpheKT XUMHUUECKON peaKIuH,
24 MTOHSTHE O T(i)(bMOXI/IMI/IquKOM paBH:HI/II/I bubmrorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJIOTEPMHUUYECKUX PEAKITUIX
TomnuBo (HEDTh, yrojlb U METaH).
25 3ar }I3HCI§I/I6(1];03 yia CIOCOOBI 231‘0 bubmorexa HOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
IPEOTB PAILICHUS
[IpakTuueckas padorta Ne 3 mo teme
26 «Ilomyyenue u coOupaHue KUCIOpPoIa bubmorexa [IOK
7 P PO, https://m.edsoo.ru/ff0d4ae?2
W3YYEHUE ero CBOMCTBY
97 Bonopox — 3JieMeHT 1 IpoCTOE BEIIECTBO. but6mmoreka [JOK
Haxosxnienue B mpupone https://m.edsoo.ru/ff0d4dd0
98 du3rUecKre 1 XUMUIECKUE CBOMCTRA bu6moreka [JOK
Bogoposa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6moreka [JOK
29 IT
OFFITHE © RHEIoTax 1 coix https://m.edsoo.ru/ff0d50d2
30 CriocoObl oJTy4eHust BOIOPOJA B bubmmorexa [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckas padora Ne 4 o Teme
31 «I[Tonyyenue u cobupaHue Bogopoaa bubmorexa HOK
y . p AOPOAZ, https://m.edsoo.ru/ff0d4f42
U3YYCHHE €r0 CBOMCTBY
. " but6mmoreka [JOK
32 M 0 .3 A
OPHEI GUREM TA30B. JAKOH ABOTANpO https://m.edsoo.ru/ff0d542e
33 Brraucnenust 00b€Ma, KoMy ecTBa BEIIeCTBa bubmmorexa [{OK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa o ero u3B€CTHOMY KOJIMYECTBY
BEILIECTBA UJIU 00BEMY

https://m.edsoo.ru/ff0d55a0

Brraucnenust 005EMOB ra30B 110 YpaBHEHUIO

bub6mmoreka [JOK

34 ea a OCHOBE 3aKOHA 00BE
peaidiiin Hu HOBE SAROMA OOBEMIRIX https://m.edso0.ru/ff0d5708
OTHOIICHHH ra30B
35 du3rnyUecKue U XUMUYECKUE CBOMCTBA BOJIBI bubmrorexa [JOK
A https://m.edsoo.ru/ff0d587a
but6mmoreka [JOK
36 C i. I1 0
octaB ocHOBaHui. [ToHsATHE 00 MHIUKATOPAX httos://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HachlmeHHbIE 1
37 Helfacm fHHHe paCTBO bl Magf:OBaﬂ oISt bubamorexa LIOK
B P PRk A https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 mo treme
38 «IIpuroroBiieHrE pacTBOPOB C OMPEAEIEHHON bubmorexa [TOK
P . . P p P https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIeil paCTBOPEHHOTO BEIIECTBA»
39 Kontponbsnas padora Ne2 mo reme bu6morexa [IOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcubl: cocTaB, KJIacCHu(pUKAIIHS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMUYECKUE CBOKCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX butamorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: cOCTaB, Kiaccupukanus, bubmumoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XuMHU4Y€eCKHe CBOMCTBA bu6muotexa LIOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxanus, bu6morexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

bu6morexa IIOK

45 [Tonyuenune u XUMUYECKUE CBOMCTBA KM CIIOT https://m.edsoo.ru/ffodfee?
46 Conu (cpenHue): HOMEHKIATypa, CIIoCOObI bubmmorexa [{OK
MOJTYYEHUsI, XHMUYECKHE CBOMCTBA https://m.edso00.ru/00ad9474
[Ipaktuueckas padota Ne 6. Pemienue
47 SKCIIEPUMEHTAJIbHBIX 33/1a4 M0 TeME bu6moTteka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 I'enetnueckast CBSI3b MEXIY KlaccaMu bu6moteka [IOK
HEOPraHMYECKUX COECTMHEHU I https://m.edsoo.ru/00ad9a50
. bubmmorexa [IOK
49 O0001Ie e U cucTeMaTu3ays 3HaHUN https://m.edsoo.ru/00adach?
50 Kontponbhas padora Ne3 o teme "OcHOBHbIE bu6mmoreka [IOK
KJIaCChl HEOPTaHUYECKUX COeIMHEHUIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KiIaccU(PUKAIIH
ol XMMHUYECKHUX dJIEMeHTOB. [IoHsATHE O Irpymmax buomiorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX AJIIEMEHTOB
Ilepnonnueckuii 3axoH u Ilepuognueckas
52 cucTeMa XuMHYecKkux demenToB Jl. 1. bubmorexa [JOK
https://m.edsoo.ru/00ada52c
MenpaeneeBa
53 [lepuonpl, rpymmbl, HOATPYIIIIBI bubmorexa [TOK
https://m.edsoo.ru/00ada52c
54 Crtpoenne atomoB. CocTaB aTOMHBIX SJED. bubmmorexa [IOK
N3otomsl https://m.edsoo.ru/00ada342
CtpoeHue 3MeKTPOHHBIX 000JI0YEK aTOMOB
55 anemenTtoB [lepuonnueckoit cuctemsl /1. U. Eubmorexa HOK
https://m.edsoo.ru/00ada6bc
Meunneneena
56 XapakTepucTUKa XMMHAYECKOT 0 3JIEMEHTA 10 bubmmorexa [{OK
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ero noJjioxkeHuto B [lepuoanueckoii cucreme
. . MenneneeBa

https://m.edsoo.ru/00adag824

3nauenue [leproauueckoro 3akoHa aJis

bub6mmoreka [JOK

57 a3BUTHSA HAYKU U npaktuku. []. U. 1
Ilz/[eHI[eJ'IeeB y_K y‘IéHpLIfl, Heﬂaf)r 1 TpaIaHHH https://m.edsoo.ru/00ada96e
58 DNEKTPOOTPHUIIATEIHHOCTh ATOMOB 1 bu6moTteka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
59 HMonHas xumMuyeckas CBSI3b 1 https://m.e dsogru 100adac3d
60 KoBasneHTHas OJSIpHAsT XUMHYECKAst CBS3b 1 Bubmuorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasneHTHasT HEMONSIPHAST XUMUYECKas CBS3b 1 Bubmorexa [IOK
https://m.edsoo.ru/00adaab9
but6mmoreka [JOK
62 Creners okucneHus 1 https://m.edsoil. ru/00adae28
63 OKHCIINTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN 1 buomiorexa LIOK
https://m.eds00.ru/00adb076
but6mmoreka [JOK
64 OKHCIHUTENN U BOCCTAHOBHUTEIN 1 https:// m.edsog ru/00adb076
65 KontponbsHas pabora Ned no teme «CtpoeHue 1 bubmoreka [IOK
aroMa. XHUMHUYECKas CBI3b» https://m.edsoo.ru/00adb486
66 Pe3epBHblii ypok. O00011IEHNE U 1 bubmmoreka [IOK
CHUCTEMAaTH3alUg 3HAaHUU https://m.edso0.ru/00adb33c
67 PesepBHbIii ypok. O0001ICHHE 1 1 bubmmorexa [IOK
cUCcTeEMaTHU3allUs 3HAHUH https://m.edsoo.ru/00ad9ch2
68 PezepBHblii ypok. O00011eHNE U 1 bu6mmorexa IIOK
CHUCTEMAaTH3aIUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KoangecTBo yacoB DJIeKTPOHHbIE
Ne mu(ppoBbIE
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Ilepnonmueckuii 3axoH. [lepuoguueckas
1 crucTeMa XUMHUYeCKHuX 3yemenToB JI. U 1 bubmotexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
2 XUMHUYECKUX DJIIEMEHTOB IIEPBBIX TPEX 1 bubmiorexa [OK
P R https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus 1 HOMEHKIIATypa 1 bubmmoreka [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunaer XuMuueckoii CBSI3U M THIIBI 1 Bbu6morexa IIOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbshas padora Nel mo teme
5 «IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiaccay
5 Knaccudukanus XuMU4ecKux peakiui mo 1 bu6moreka [JOK
pa3IM4HBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsaTHE O CKOPOCTH XMMUYECKOW pEeaKIrH.
7 IToHsiTHEe 0 TOMOI'€HHBIX U Fe€TEPOr eHHBIX 1 bubmotexa [IOK
P https://m.edsoo.ru/00adbe9a
peakiusax
[TonsiTne 0 XUMHUYECKOM PaBHOBECHUHU.
8 @DaKTOpBI, BIUAIONINE HA CKOPOCTh 1 Bbub6morexa IIOK

XUMHYECKOU PCAKIIUU U ITOJIOKECHUC
XHUMHUYECKOTO paBHOBECHUSA

https://m.edso0.ru/00adc28c
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9 OKHCIUTEIFHO-BOCCTAHOBUTCILHBIC Bbub6morexa IIOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPONUTUYECKON T CCOLUALIUY. bu6mmoreka [JOK

10
CunbHble U crabble 3JIeKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HMonnbsle ypaBHEHHUS peaKIUi bubmiorexa TTOK

yp beakt https://m.edso0.ru/00add448
XUMHYECKHE CBOMCTBA KHUCJIIOT U OCHOBAHUMI
12 B CBETE IIPEACTABIEHUN 00 bubmorexa TTOK
pelt g https://m.eds00.ru/00add5d8
ANEKTPOIUTHICCKOMN TUCCOITUAIINH
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 MPEACTABIEHUN 00 DIEKTPOIUTAIECKON bubmiorexa [OK
P p https://m.edsoo.ru/00add8b2
IUCCOLMAIIAT
14 ITonarue o ruaponuse comuei bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bubmmoreka [IOK
15 00600 i
OOTICHHE I CHCTEMATHSATIA SHAHIH https://m.edsoo.ru/00addd12

16 [Ipaktnueckas padorta Ne 1. «Pemienue bu6mmoreka [IOK
JKCIIEPUMEHTAJIbHBIX 3a/1a9» https://m.edsoo.ru/00addbfa
KonTtponbsnas pabora Ne2 o reme

17 «DIEKTPOIUTHUECKAS TUCCOLHUAIIUS bubmiorexa [IOK

p A HHAT. https://m.edsoo.ru/00addecO
XUMHUUYECKHE PEAKITUU B PACTBOPAX)

18 OO6m1ast XxapakTepUCTHKA TaJIor €HOB. bu6morexa [IOK
XUMHYECKHE CBOMCTBA Ha IPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xnopoonopo. CossiHast KHCIIOTa,

19 XUMHUYECKUE CBOUCTBA, ITI0JIy4YEHUE bubmrorexa TTOK

’ y ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [IpakTnueckas padorta Ne 2 mo teme bu6mmoteka IIOK

«IlomyueHne CONTHONW KM CIIOThI, U3y4YEHUE €€

https://m.edsoo.ru/00ade348
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CBOMCTB»

Brraucnenus 1o YPaBHCHUAM XUMHYCCKHUX

21 €aKI[MH, €CJIM OJMH U3 PEareHTOB JIaH B buomorexa LIOK
peattiny, A P A https://m.edsoo.ru/00ade488
M30BITKE
99 OO6mrast xapakTepucTrka djaeMeHToB VIA- bu6moreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOITHBIE MOITU(DHUKAIIUUA CEPHI.
23 Haxog;eHI/Ie cepebl I/I(beé coenHHeI;II/HTI B bubmorexa LHOK
p . https://m.edsoo.ru/00ade64a
npupoae. XUMHUYECKHE CBOMCTBA CEPbI
24 CepoBonopo/, cTpoeHue, Gpusndeckue u bubmmorexa [IOK
XMMHUYECKUE CBOWCTBA https://m.edsoo.ru/00ade802
o5 Oxkcunpl cepbl. CepHasi KUCIIOTa, GPU3HUECKHE bu6motexa [IOK
1 XMMUYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHYECKHE PEAKINH, JIKALIIE B OCHOBE
26 MIPOMBILIJIEHHOT O crioco0a MoJTyyeHust bu6mmoreka [IOK
CEPHOI KUCIOThl. XUMHYECKOE 3arpsA3HEHHE https://m.edsoo.ru/00adec8a
OKpY’KaIOIIEH CpeJlbl COCAMHEHUSIMU CEPhI
97 Brrauciienne maccoBoii 1071 BEIXO/1a bubmmoreka [IOK
MPOAYKTa PEAKLUU https://m.edsoo.ru/00adec8a
OO01mas xapakTeprucTuka dJeMeHTOB VA-
28 TPYIIIBI Ap30T pacn OCTpaHEHHUE B MPUPOJIE bubmorexa LIOK
PYTHIBL. » pactipoctp B PHpOAe, https://m.edsoo.ru/00adeea6
(u3nUecKre 1 XUMHUECKIE CBOMCTBA
29 AMMHaK, ero GpU3H4YeCKrue 1 XUMHUICCKHE bu6motexa [IOK
CBOMCTBa, MOJIy4Y€HUE U MPUMEHECHHUE https://m.edso00.ru/00adf004
[IpakTueckas padora Ne 3 mo reme
30 «[Tonyuenne aMMuaka, U3y4eHHe ero bubmorexa [JOK
e 1Y https://m.edso0.ru/00adf180
CBOMCTB»
31 A3oTHas KHCIIOTa, € PU3NYECKHE U bub6mmoreka [JOK
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XUMUUYECKHE CBOMCTBA

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

Hcnonbs30BaHME HUTPATOB U COJIEN aMMOHUS
B KQ4e€CTBE MHUHEPATBLHBIX YI00pEHUH.

bub6mmoreka [JOK

32
XUMHYECKOE 3arpsA3HEHUE OKPYkKarolen https://m.edsoo.ru/00adf518
CpeIbl COCTUHEHUSIMH a30Ta
dochop. Oxena pochopa (V) u hochopnas
33 KHCIIOTA, (PU3NYECKUE U XUMUYECKHE Brbmorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOMCTBA, TIOJyICHHE
Hcnonbs3zoBanue ¢pocdatoB B KauecTBe
34 MUHEPAJIbHBIX YI00peHui. 3arps3HeHne bubmorexa [JOK
p . yAoop $arp https://m.edso0.ru/00adfc20
npupoaHor cpeasl pocharamu
35 VYraepon, pacnpocTpaHeHUe B IPUPOJE, bubmmorexa [IOK
(busnyecKkue 1 XuMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yriaepona, ux Gu3n4ecKue u
36 XUMUYECKHE CBOMCTBA. DKOJOTHYECKUE bubmmoreka [IOK
MPOOJIEMBI, CBSI3aHHBIE C OKCHJIOM yTiepoja https://m.edsoo.ru/00adfebe
(Iv)
but6moreka [JOK
37 h% &
POIBHAT IKHCHOTa 7 ee COH https://m.edsoo.ru/00ae006¢c
[Ipaktueckas paborta Ne 4 mo Teme
38 "[TonyueHue yriekucioro rasa bubmorexa [JOK
Y T ' . https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakius Ha KapOOHAT-HOH
39 [lepBoHavasibHbIE TOHATHS 00 OPraHUYECKUX bu6muotexa LIOK
BELIECTBAX KAaK O COEAMHEHUAX yIriiepoaa https://m.edsoo.ru/00ae054e
bub6mmoreka [JOK
40 Kpe i 1 €ro CoeInHE
DOMHH H er AHHCHI https://m.edsoo.ru/00ae080a
41 [IpakTrueckas padbora Ne 5. Pemenue bubmmorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TEMC

https://m.edsoo.ru/00ae0bf2
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«BaxkHeiime HeMeTAJJIBI U UX COEIUHEHUS)

Kontponbsnas pabora Ne3 mo teme

bubmmoreka [IOK

42 «Baknelmme HeMeTaJUTbl U UX COSTUHCHUS https://m.edso00.ru/00ae0el8
OO611ast XapaKTepUCTHKAa XUMUYECKHX

43 2JIEMEHTOB — METAJIOB. MeTamyeckas bu6mmoreka [IOK
CBSI3b U METAJUINYECKas KPUCTAILUIMYECKAS https://m.edsoo.ru/00ae103e
pewmérka. du3nueckre CBOMCTBA METAJJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUYECKHUIA s HANIPSHKEHUH bubmorexa [JOK

https://m.edsoo.ru/00ae1156
METaJIOB
OO6mme crnocoObl MOYYeHHs] METaIIOB.

45 CnuiaBel. BerauciaeHus no ypaBHEHHUSIM bubmmorexa [IOK
XMUMHUYECKUX peaKlui, €ClId OAUH U3 https://m.edsoo.ru/00ae1156
pEareHToB COAEPKUT PUMECH

46 [ToHsiTHE O KOPPO3UHU METAIIIOB bubmmorexa [JOK

https://m.eds00.ru/00ae1278
bub6mmoreka [JOK

41 [enosribte MeTantEt https://m.edsoo.ru/00ael4b2

48 OKCHITBI ¥ TUIPOKCHUIBI HATPHS U KaJIHS bubmorexa HOK

https://m.edsoo.ru/00ael4b2
Illenouno3eMenbHBIE METAIIBI — KaJbIIUN U bu6moreka [JOK

49 .

MarHum https://m.edsoo.ru/00ael5e8

50 Baxxuelimue coequHeHns KaabIllusg bubmorexa LHOK

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

51 O0001IEeHrEe U cucTeMaTu3anus 3HaHui

. . Bbu6morexa IIOK
52 XécTtkocTh BO/IBI M CIIOCOOBI €€ yCTpaHEHUs https://m.edsoo.ru/00ae 1886
53 [Tpaktuueckas padota Ne 6 mo Teme bubmmorexa [{OK
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"YK€cTKoCTh BOJBI U METOBI €€ yCTpaHEHHS"

https://m.edso0.ru/00aelae8

. bubmmoreka [IOK
>4 AOMHHHH https://m.edso00.ru/00aelc64
55 AmdoTepHBIe CBOICTBA OKCHIA bu6morexa [IOK
TUJIPOKCHUIA https://m.edso0.ru/00aelc64
but6mmoreka [JOK
> Keneso https://m.edsogru/Oanld86
57 Oxkcunpl, rugpokcuabl U conu xenesa (11) u bu6moreka [JOK
xenesa (I1) https://m.edsoo.ru/00ae35e6
58 O0600I1IeHIE ¥ CHCTeMaTH3allMsl 3HAHUH
[Tpaktrueckas padota Ne 7. Pemenue
59 IKCIIEPUMEHTAJIBLHBIX 33/1a4 10 TEME bubamorexa LIOK
«BakHelme MeTalibl U UX COCIUHEHUSD hitps://m.eds00.ru/00ae30ed
Brruucnenust mo ypaBHEHUSIM XUMHUYECKUX
€aKIMi, eCIIM OJWH U3 PearcHTOB JIaH B
60 E36L?TK€ UIIH Co;[:lep)KI/ITI:'IpI/IMeCI/I. " Bu6mmorexa [IOK
BrluucieHust MaccoBOM JTOJM BBIXO/1A hitps://m.eds00.1/00ae1750
MPOJIYKTa PEAKITUU
61 O060011IeHIE ¥ CHCTeMaTH3aIls 3HAHUH
62 Kontponbsnas pabora Ned mo reme
«BakHe# e MeTauIbl U UX COCTUHCHHS
63 BemecTBa u MaTepuaibl B IOBCEIHEBHOM bu6moreka [IOK
YKU3HH YEIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE OKPYKaAIOIIEn bubmumoreka [IOK
Cpenbl https://m.edsoo.ru/00ae4270
65 Posp xuMuu B penieHnun 3K0JI0rM4eCKUuX bu6mmoreka [IOK
npooIemM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O0001ICHNHE 1 bubmmorexa [{OK
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cUucTeMaTU3alMA 3HAHUU

https://m.edso0.ru/00ae0d0a

67 PesepBHblii ypok. O6001IeHNE U 1 bu6morexa [IOK
CHUCTEMAaTH3allUs 3HAHUHU https://m.edso0.ru/00adb33c
68 Pe3epBHblii ypok. O0001IeHNE U 1 bubmmorexa [{OK
cUcTeMaTHh3aIus 3HaHUM https://m.edso00.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




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

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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