


INOACHUTEJIBHAS 3AIINCKA

[IporpaMma MmO XUMHUM Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
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
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHus yueOHOro mpeaMera « XuMHUs»
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 COJIEp)KaHHE,
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
BHYTPUIPEAMETHBIX  CBSI3€H, JIOTUKM  y4eOHOro  mporecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHHs] XUMHUU Ha YPOBHE IIeJIel U3y4eHUs IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
oOy4aromierocsi, €ro MpeACcTaBICHU O MaTepUabHOM EIUHCTBE MHpPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, MPOOIIEM 3PaBOOXPAHEHUSI.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
oOydJarmuxcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIESTeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsia Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CrocoOCTBYEeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJAJl B 3KOJOTHMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBlieHUsT B OOy4E€HUH XUMHUU O0ECIeUUBAIOTCS Crelu(UKoit
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
aJanTHPOBAHHBIM OTpaKEHHWEM 0a30BOM HAYKH XMMHH Ha OMPECIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOrO 00I1IIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa kK €€ uzydeHuro. CoaepkaHue CKIaAbIBAE€TCA U3 CUCTEMBI
MOHSATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHN O XUMHUUECKOI
peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MNPHUHIUITY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOECHUHU aTOMa U XUMHYECKOMN CBA3U;

— TpenCTaBICHUH 00 DIIEKTPOIUTHYECKOW JUCCOLMAIIMM BELIECTB B
pacTBopax.

Teopernueckue 3HAHUA PAcCCMATPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YpOBHA K Jpyromy, BBINONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSA M BO3MOXHOCTEH MPAKTHYECKOrO0 MPUMEHEHUS U IMOIY4YCHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IPEACTABIEHUA O XMMHUYECKON COCTABIISIIOLICH HAYYHOM KapTHUHBI MUpa B JIOTUKE
€€ CHUCTEMHOW IPUPOABI, LIEHHOCTHOIO OTHOIICHHS K HAYYHOMY 3HAHUIO H
METOAaM TMO3HaHUS B Hayke. M3ydeHue XWMHUU NOPOUCXOIUT C NPUBICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaromuid MUpy,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUHM MPOUCXOAUT GOPMHUPOBAHUE 3HAHUNA OCHOB
XUMHUYECKON HAyKH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKAa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KYJIbTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O0OOIIEHNI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKH, B
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OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMHUYECKUX PeaklUid, B (OPMHUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NESITEeIbHOCTH, OCBOGHMM NpaBUJ 0€30MacHOro oOpallleHusi C BEIIECTBaMHU B
IMOBCEIHEBHOMU >KU3HU.

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

— (opmupoBaHHE MHTENJIEKTYaJIbHO pa3BUTOM JMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIbHOMY HPHUHITHIO PEIICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOLUIUMCS YCIOBUSIM SKU3HU;

—  HampaBIEHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM JAEATEeNbHOCTH, HAYyYHBIM
METOJIaM MO3HaHUs, (HOPMHUPYIOIIMM MOTHBALMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUU;

— obecrnieueHue ycloBUM, CIOCOOCTBYIONIMX TPUOOPETEHHUIO 00YyYarOIUMUCS
OIbITA PAa3HOOOPA3HOM MEATEIBLHOCTH, MO3HAHHUS M CAMOMNO3HAHUS, KIIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
pa3INYHBIX BUIOB JESTEIbHOCTH;

— (QopmupoBaHue o0mel (QYHKIMOHAIBHOM UM €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHHUBATh SIBJICHUS
OKpYKaroUIero MHpa, UCIOJIb3ysd 3HAHUS M ONBIT, MOJYYEHHBIE MPU W3YUYECHHUH
XUMHH, TPUMEHSTh WX TpPH pEIIEHUH NpoOJeM B IOBCEAHEBHOW JKHU3HH U
TPYLOBOM NEATEIBLHOCTH;

— (dopMHpoBaHHWE y OOyYalolIUMXCS T'YMaHUCTUYECKHX OTHOLIEHUH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIs BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYAOBOW JEATEIBHOCTH B LEJAX
COXPAHEHUSI CBOETO 3/I0POBbS U OKPYKAKOIIECH TPUPOIHOU CPEIBL;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HANPaBICHHOCTH JalbHEHUIIEro
o0yJeHus.

OOmiee 4YMCIO YacoB, OTBEAECHHBIX [UJII M3Y4YEHUS XHMHUU Ha YPOBHE
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

IIpenmer xumuu. Ponb XUMUU B )KM3HU YEJIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI U MOJEKYJbl. XHUMHYECKHE 3JEeMEHThl. CHMBOIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHOcuTEnbHAs MOJIEKYJISIpHAas Macca. MaccoBas 1051 XUMHUUYECKOTO 3JIEMEHTa B
COCIMHEHUMU.

KonunuectBo BemecrBa. Monb. MonsipHass macca. B3anmocBsi3p KoIM4ecTBa,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUsSI MAacChl BEIIECTB. XUMHUUeckue ypaBHeHus. Knaccudukamms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu oOpaIieHus1 ¢ JIabopaTOPHBIM 000PYTOBaHWEM, U3YYEHUE U OINMCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aNUMOJICHCTBUE Mea C KUCIOTOMN) SBJICHUM, HAOIOACHUE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAcChl, CO3/IaHUE MOJEIEH MOJIEKYII
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BemecTBO. Haxokmenue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuzabl. [Ipumenenune xucmopoma. CrocoObl

5



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMHUYECKHE pEeaKuu. TOIUIMBO: yroidb W METaH. 3arpsA3HCHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

Monsipablit 00bEM ra3zoB. PacuéTel o XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B mpHpoae U B KU3HU 4elloBeKa. KpyroBopoT BOIBI B MPUPOLE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HecoseoOpasyromue. HomeHknarypa okcuaoB. Du3nMdeckue U XUMUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

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

Kucnorsl. Knaccudukamnus kucnor. Homenknarypa kucior. dusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

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

['eneTnueckas CBSI3b MEXIY KJIACCAMU HEOPTraHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (mokapa), O3HAKOMJICHHE C 00pa3laMu OKCHUJIOB H
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpeM ©  KaiblueM) (BO3MOXXHO  HCIIOJIb30BAaHUE  BHUIECOMATEPUAIIOB),
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UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAMHU, PEaKIUi HEWTpanu3aluy, IOJIYy4EHUE HEPACTBOPUMBIX
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. W. MenpaeneeBa. CtpoeHue aromMoB. XHMH4YECKAsl CBA3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3NYECKUMH CMBICH MOPAIKOBOTO HOMEpA, HOMEPOB IEpHOJA U
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noynoxeHuto B [lepunonnueckon cucreme 1. Y. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUIsl pa3BuTUsA Hayku W npaktuku. [[. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucieHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTEJIBHBIC  PEAKLUU.
IIpouecchl okucnenus U BOCCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX — PEAKLUN
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHSTUNA, TaK W MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU TSI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0nue ecTeCTBEHHO-HAaY4YHBbIC MOHATHS: HAy4YHbIA (DaKT, THMOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocunres, apixanue, Ouocdepa.

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

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAINYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCMHEHUH, TEHETUYECKAs CBA3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3¢GdeKTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMUUYECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o kartanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECHU. DAKTOPHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU
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OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMI C  HCIOJIB30BAHUEM  METOJIA
AJIEKTPOHHOTr O OajaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALNN. DIEKTPOIATHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiuu nonHoro oomMeHa. Y ClioBusi MPOTEKaHUs PEaKIMii HOHHOTO 0OMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuueckuii IKCnepumMennt.

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAUVIOB W HEMETaIoB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3ACWUCTBUA pPAa3IMUHBIX (PAKTOPOB, HCCIECTOBAHHE DSIECKTPOIPOBOIHOCTHU
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOYKHO  HCIIOJIb30BaHWE BHUAECO MAaTepuajgoB), IMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BBIJCICHHE Ta3a, OOpa30BaHHE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCI0TAa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAaxO0KJICHUE B IPUPOLE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakKTepHble CTeNneHu OKHcieHHs. CTpoeHue u (PU3MUYECKUE CBOKCTBA
MPOCTHIX BEUIECTB — KUCIOPO/a U Cepbl. AJUTOTPOITHbIE MOAU(DUKAIIMN KUCIOpOoAa
U cepbl. XUMHUYECKHe CBoMcTBa cepbl. CepoBOIOpOA, CTPOCHUE, (PU3MUECKHE U
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (u3MYeCKMe W XUMHUYECKHe CBoWcTBa (0OmmMe Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TOJIYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha
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cynbdar-uod. HaxoxxneHue cepbl U €€ COEIMHEHUN B mpupojie. XUMHUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

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 U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
uXx Qu3nMUecKre u XMMUYECKHEe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpenuii. XuMU4ecKoe 3arps3HeHUE OKPYKAIOIIe cpeabl COeAMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnonb3oBanue ¢pocaToB B KaueCTBE MUHEPATbHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouusi. Kpyrosopot yriepoga B npupoae. OKcuibl yrieponaa, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a TI00aJLHOTO TMOTEIUICHUS KIMMAaTa, MMapHUKOBBIN
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTe 0 OMONOTUYECKU Ba)KHBIX BEIIECTBAX: KHpaX, OeiKax, yrieBogax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMeHnenue. CoenuHeHHs KpeMHusi B mnpupozae. OOmume mnpencraBieHus o0
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,
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CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaT€PUAJIOB B IOBCEHEBHOW KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
TaJIOTEHOB M WX COEIMHEHHHA (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMAaTEPHAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCIOTBI, H3Y4EHHE XUMHUYECKUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa W UX COEAUHEHUN (BO3MOXNKHO HCIOIB30BAHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX IPOTEKaHUs, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHOM a30THOW KUCIIOTHI C ME/IBIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
yCTPOWCTBOM MPOTHBOrasza, MoJIydeHHe, COOMpaHue, paclio3HaBaHWE U H3Yy4YEeHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHennme HeMeTaIbl U UX COCUHEHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKass  KPUCTAJUIMYECKAass  pEIIETKa.  DJIEKTPOXMUMHUYECKUH  pAll
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTajdb, YYryH, JIOPATIOMHHUM,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u
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TUAPOKCUABI HaTpuss W Kaius. lIpuMeHeHue MIETOYHBIX METAIUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJIeHUE B pupoae. Pu3nyeckue U XMuMUYECKHUE CBOMCTBA MarHus
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA aIIOMUHMSA. AM(OTEpHBbIE CBOMCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA xkele3a. OKcuabl, TuapoKcuanl U conu xenesa (1) u xxenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUE€CTBEHHBIX PEaKI[Mii HAa MOHBI: MarHus, KaJblUs, aTIOMHUHHS, [IMHKA, Keje3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHU]IA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 N0 TeMe «BakHeunmue
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUUYECKUX 0KOrax U OTpPaBICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4yeHue oOpaslloB MaTepuaoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEPHBIC
MaTepHallbl).

Meosicnpeomemmnule cea3u
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Peanuzanus MeXIpEeIMETHBIX CBs3€d IPU HM3Yy4EHUM XHMHMM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHATUM, TaK W MOHATUH, SBJSIOIIUXCS CUCTEMHBIMU I OTAEIbHBIX MMPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CUHTE3, Kiaccu(ukaius, TMepUOJUYHOCTh, HAOIIOACHHUE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHUE, MOJEINb, SBJICHUE, IAPHUKOBBIN
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

@dusuka: Marepus, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIUI,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
peléTKka, CiiaBbl, (U3MYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHUS,, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorusi: ¢orocunTes, apixaHue, Omochepa, SKOCHCTEMA, MHUHEPAIbHBIE
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, rugpochepa, MHHEpalbl, TOPHBIE IOPOJIBI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IAMHCTBE Y4EOHOU W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIecCTBE TpaBWUIaMU U HOPMAMHU TOBEACHHUS W CIOCOOCTBYIOT MpoIleccam
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr 0 BOCITUTAHUS:

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEUECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEIOBATEIbCKOM, TBOPUYECKOM W JAPYrUX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUHU YUYE€OHBIX MPOEKTOB, CTPEMIIEHUS K B3aUMOI OHUMAHHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE M XMMHYECKOM pEaKkluu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHOMN CPEAOH, O POJIU XMMHUU B MO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM
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JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOOpa30BaHMIO, TPOEKTHOM U  HCCIENOBATEIBCKOU
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJIICHUS aJKOTOJISI, HAPKOTHKOB, KYPCHHS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEpEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyna pa3IHuHOro 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
MHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYIeCTBOBaHUS, TOHUMAHUE IIEHHOCTH 370POBOTO H
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
IpaBUJI 0€30MaCHOT 0 OBEICHUSI MPU paboTe C BEIIECTBAMU, a TAKXKE B CUTYalLUsIX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJeM M MyTel UX pelieHus MOCPEACTBOM METOIOB XHMUH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIEHAyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH M3 ITUX MPeAMETOB (OPMUPOBATH MPEICTABICHUE O IEJIOCTHOM
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HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiCTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMH TMOHSITHUSIMH), UCIOJIb30BaTh
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHAYKTUBHBIC, I€AYKTUBHbBIC, 10 aHAJIOTUN),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
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 MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaE€MbIX O0OBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaAKIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI JUIsi (OPMUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMyIHpoBaTh 0000IICHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABJICHUS, TTOTYYaEMYI0 U3 Pa3HbIX UCTOUHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;
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YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATh ONTUMAIBHYIO (hOopMy TipencTaBiieHus: HHGOpMalluu 1
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKOM JIEATEIHHOCTH MHPOPMAIMIO O BIUSHUH MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CylmlecTBy  oOCyxaaemMol  Tembl, (OpPMYyJIUpPOBaTh CBOM  INPEAJIOKEHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIMOJIHEHUS XUMHUYECKOTO JKCIEepUMeHTa (J1abopaTOPHOTO OMBITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOLIMX MPOOJEM Ha OCHOBE Yy4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO ONpEeNessTh LU ACSTeNbHOCTH, MIAaHHPOBATh,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA  AITOPUTM JEHUCTBUM TIPU BBIIOJIHEHUM 3aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI
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nercTBUM, crnenuduueckue i1 OpEeIMETHOM o0yiacTh  «XHUMHSA», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHWIO HOBOTO  3HAHUS, €ro  HMHTEPHpPETALNH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaxaTh C()OPMUPOBAHHOCTh Y 00yUAIOIIUXCS YMEHUIA:

e PACKpBbIBaTh CMBIC] OCHOBHBIX XHMHUYECKHX IOHSTHH: aToOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpONIHAS U HEOAHOPOJIHASA), BAJICHTHOCTb, OTHOCUTENbHASL ATOMHAsI U
MOJICKYJISIpHAasi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCIJIOTa, OCHOBAHWE, COJIb, JJEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON (P HEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBf3b, MOH, KaTHOH, aHMOH, PacTBOpP, MAcCOBas JOJIsI BEIIECTBA
(TporieHTHas! KOHIIEHTpPAIIKsI) B paCTBOPE;

e WIUTIOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XHMHYECKUX TOHSITHH U
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

¢ ICTIOJIH30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJIsl COCTaBIeHUs (hOpMYJ BEILIECTB
Y YPaBHEHUU XMMUYECKUX PEAKIIUN;

e OIIPEJICTISATh BaJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

epackpeiBaTh cMbIca llepuogmueckoro 3akona JI. M. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO yY€HHS, 3aKOHA ABOraapo;

e ONUCHIBAThL M XapakTepu3oBaTh TaOIUuHyro Qopmy Ilepuoamueckoii
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TEPUOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOpble HMEIOTCA B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MeHnpneneeBa» C YHCIOBBIMHA XAapPAKTEPUCTUKAMH CTPOCHHUS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U pacrpeesieHne UX MO0 SJIEKTPOHHBIM CIIOSIM);

o KIIACCU(HUITMPOBATh XUMHYECKHE JJIEMEHTHI, HEOpPraHWYECKHE BEIIECTBa,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

e XapaKTepHU30BaTh (OMUCHIBaTh) OOIME XWMHUYECKHE CBOMCTBA BEIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKIast OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

* [[POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX Ka4eCTBEHHOTO
COCTaBa, BO3MOXHOCTH TPOTCKAHUS XWMUYECKUX TMPEBPAIICHUN B
Pa3IMYHBIX YCIOBUSIX;

e BBIYUCIISITh OTHOCUTEIHHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO »3JjeMeHTa Mo (opMmyne coeluHeHus,
MacCOBYIO JIOJII0O BEIIECTBA B pacTBOpPE, MPOBOAUTH pacu€rhl IO
YPaBHEHUIO XMMUYECKON peaKilnu;

* IPUMEHITh OCHOBHBIE OIEPALIMH MBICIUTEIBHON ACSITEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IleHHe, CUCTEMAaTHU3alMI0, KilaccuduKaIuio,
BBISIBJICHUE TPUYUHHO-CIIC/ICTBEHHBIX CBSI3€H — IS M3y4€HUs CBOWCTB
BEIIECTB M XUMHUYECKHUX PEaKIUi, EeCTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

e CJICIOBATH MpaBUJIAM TOJIb30BAHUSI XUMUUYECKON TOCYI0N 1 1ab0paTopHbIM
0o0Opy/IOBaHHEM, a TaKXKe TNpaBWIaM OOpAICHUS C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIHUSMH T1I0 BBITOJHEHUIO J1a00OpaTOPHBIX
XUMUYECKUX OMBITOB M0 TONYYCHUI0O W COOMpAHUI0 Ta3000pa3HBIX
BeUIECTB (BOJOpPOAA U KHUCIOPOZAA), NPUTOTOBIIEHUIO PACTBOPOB C
ONpPEeNENEHHON MaCcCOBOM JIOJIEN PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XMMHUYECKHUE SKCIIEPUMEHTHI IO PACcIO3HABAHUIO PAaCTBOPOB
HIeJIoYe U KHUCJIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTaneus,
METHJIOPAHXK U APYTHE).

K xonIy oOyuenus B 9 kiacce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00 YJAIOIINXCS YMEHUM:

e DaCKpBIBaTh CMBIC OCHOBHBIX XHMHUYCCKHX TOHATHH: XUMHYECKUH
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasl peaKkilvsi, XUMUYECKasl CBSI3b, TEIUIOBOM A(dexT
peakii, MOJib, MOJAPHBIA  O00BEM,  pPacTBOpP,  DIIEKTPOIUTHI,
HEDJIEKTPOJUTHI, DAJICKTPOIUTHYECKAs] TUCCOIUAINS, PEAKIIMH HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U
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HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XHMHUYECKOW peakiuu, TMpeaeabHO JOMyCcTUMas
koHueHTpauus [IJIK BemecTna;

e WIUTIOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XHMHYECKUX TOHSITUH H
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;

¢ ICTIOJTH30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJISi COCTaBIeHUs (hOpMYJT BEIECTB
Y YPaBHEHUN XMMUYECKUX PEAKLINM;

e OTIPEACIISTh BAJICHTHOCTh U CTENEHb OKHUCIICHHS XMMHYECKUX DJIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCJIMHEHUSX, 3apsi/i MOHA MO0 XMMHUYECKON (opMmylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

epackpeiBath cMbIchH [lepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUChIBATh W XapaKTEpPU30BaATh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XApAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npezenax MaliblX MEePUoI0B U TJIABHBIX MOATPYIN C Y4ETOM CTPOEHUS UX
aTOMOB;

e KJTACCU(PDUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIIME U CHeHUu(PUUECKHEe XUMUYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

e COCTaBJIITh YPABHEHUS JICKTPOTUTHYECKON TUCCOLMAIIMN KUCIIOT, HIeIouen
U COJIeH, MOJHBIC U COKpAIIEHHBIC YPABHEHHs pPEaKIuii HOHHOTO 0OOMEHa,
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YpaBHEHHS peaKIui, MOITBEP)KIAIOIINX CYIIECTBOBAHWE TCHETUYECKOU
CBSI3U MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB,;

e PaCKpBIBaTh  CYIIHOCTh  OKHCIIMTEIHLHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MTOCPEJICTBOM COCTaBJICHHUSI DJICKTPOHHOT0 OalaHca 3TUX peaKIuii;

« IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

e BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEITICCTB,
MacCOBYIO JIOJIF0 XHUMHUYECKOTO »dJeMEHTa Mo QopMmyae COeAUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOpPE, TPOBOIUTH PACUETHI 10
YPaBHEHUIO XUMUYECKOMN PeaKIlnu;

e COOJTIO/IaTh TIPAaBHJIA TIOJIB30BAHUSI XUMUYECKON MOCYAON M J1a00paTOpPHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBWiIa oOOpalleHUus C BeIIeCTBAMU B
COOTBETCTBUU C WHCTPYKIUSIMH TI0 BBITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX ONBITOB IO TMOJYYCHHI0O M COOHUpPAHUIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO Ta3a);

« IPOBOJIUTH PEAKITUH, MTOATBEPKIAIONTNE KAYECTBEHHBI COCTaB PAa3IMYHBIX
BCILIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHA-, OPOMHJI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, TUIPOKCHII-MOHBI, KATUOHBI
aMMOHHSI U HWOHBI HM3YyUYCHHBIX METAJIOB, MPHCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHSTh OCHOBHBIC OIEpAIlMd MBICIIUTEIILHON JICITCIPHOCTH — aHAIHU3 U
CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMaTU3aIlUi0, BBIIBICHHUC
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).
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TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nenoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MIPAKTUYECKOMN TSI TEIPHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopon. [lonsitue o kucnorax 3 1 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Pa3nea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31eMeHToB [[. U. MenaeseeBa. CTpoeHne aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
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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

[leproanyeckuii 3aK0H 1
31 [Tepuoamyeckasi cucrema 7 Bbub6morexa IIOK
' XUMHYECKHX dy1eMenToB JI. 1. https://m.edso0.ru/7f41837¢
MenpeneeBa. CTpoeHue aroma
XuUMHUYECKast CBSI3b. BuG 1OK
noImoTeKa
3.2 (0] - 8 2
KHCTHTEIRHO https://m.edsoo0.ru/7f41837¢c
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
nu 15
TOTOHO pasALy https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmorexa LIOK
P P https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOTPAMME
9 KIIACC
KoanuecrBo yacos DJIeKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoabnsie | Ilpakrnyeckue (uabp )
NPOrpaMMBblI Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3znen 1. BenrecTBO M XuMHUYeCKHe peakIu
11 [ToBTOpEHUE U yriyOiieHue 3HAHU I 5 1 bu6motexa [IOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 KJacca https://m.edso00.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmmorexa [{OK
' peaxiuit https://m.edsoo.ru/7f41a636
1.3 DNEKTPOIMTUYECKAS! TN CCOLIUALIUS. 8 1 1 bu6morexa [IOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHUYECKHE PEAKIIMU B PaCTBOpPax

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

Uroro no pazneny 17
Paznen 2. HemeTanabl 1 MX cOeIMHEHUA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX 4 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edsoo0.ru/7f41a636
OO01mas XxapakTepUCTUKa XMMHYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 bubmrorexa [JOK
' pymHst. ©-ep https://m.edso0.ru/7f41a636
COCJTUHCHHS
OO0m1ast XxapaKTepuCTUKAa XUMUY eCKHX
2.3 aneMeHToB VA-rpynmsl. A3ot, pochop u ux 7 bubmiorexa [JOK
' PYILEL ’ P https://m.edso0.ru/7f41a636
COCTUHCHHS
OO01mas XxapakTepUCTHKA eCcK
24| snewesmos IVArpynms. Veacposn . Bubamotexs LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COCTUHEHUS
Wroro no pazneny 25
Paznen 3. Meraajibl M MX COeAMHEHUST
but6mmoreka [JOK
3.1 i 4
(Obmpe CBOACTEA METAIIOR https://m.edso00.ru/7f41a636
but6mmoreka [JOK
3.2 B i 16
QKHEHUIIME METAJIIBl U UX COCTUHEHUS httos://m.edsoo.ru/7f41a636
Hroro no pazueiy 20
Pa3znen 4. XuMus u okpy:kammias cpeaa
4.1 BemecTBa 1 MaTepraibl B )KU3HH YEIOBEKA 3 bubmorexa HOK
' o P https://m.eds00.ru/7f41a636
Wroro mo pazneny 3
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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
https://m.edsoo.ru/7f41a636

Pe3zepBHOE Bpemst 3 buomorexa [TOK
P P https://m.edso00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
INIOYPOUHOE ININIAHUPOBAHME
8 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara ungpoBbie
Tema ypoka Kounrpoubnubie | IlpakTuueckue
n/n Bcero U3y4eHUst oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
[Ipenmer xumun. Posb xumuu B 1 bu6mmoreka [JOK
JKW3HU YelIoBeKa. Tella u BelecTBa 01.09.2025 | https://m.edsoo.ru/ff0d210c
[Tonarue o MeToax MO3HAHUS B 1 bubmoteka IJOK
XHUMHUHU 05.09.2025 | https://m.edsoo.ru/ff0d227e
[Ipaktnueckas paborta Ne 1 «IIpaBuna
paboThI B TaOOPATOPHH U IIPUEMBI 1 bubmotexa [JOK
oOpareHus ¢ 1abopaTopHBIM 08.09.2025 | https://m.edsoo.ru/ff0d23dc
000pyZIOBaHUEM
Yucteie BemecTBa U cMecH. CIIocoObI 1 bu6moreka [JOK
paszeneHus: cMmecei 12.09.2025 | https://m.edsoo.ru/ff0d26ca
[IpakTueckas padorta Ne 2
«Pasnenenne cmecel (Ha mpumepe 1 bubmorexa TIOK
8 ¢ (1A TIPHMEP 15.09.2025 | https://m.edsoo.ru/ff0d28c8
OYHUCTKY ITOBAPSCHHOW COJIH )»
ATOMBI 1 MOJICKYJIbI 1 bubmorera IIOK
y 19.09.2025 | https://m.edsoo.ru/ff0d2a6¢c
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https://m.edsoo.ru/7f41a636
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

XUMHAYECKUE DJIEMEHTHI. 3HAKA

bu6mmoreka [JOK

7
(CMMBOJIBI) XUMHUYECKHX JJICMEHTOB 22.09.2025 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA bromrorexa LIOK
P 7 B 26.09.2025 | https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHUE bubmioreia LIOK
YIpHOe ¥4 29.09.2025 | https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumuueckas popmyia. BaaeHTHOCT bubmorexa [JOK
PRYER. 03.10.2025 | https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX DJIEMEHTOB
11 OTtHOCHUTENIbHAS aTOMHAs Macca. bu6mmoreka [JOK
OTHOCHTENbHAS MOJIEKYJIIpHAast Macca 06.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYECKOT O bubmoteka [JOK
3JIEMEHTA B COCAUHEHUU 10.10.2025 | https://m.edsoo.ru/ff0d350c
13 KoamuectBo Bemectsa. Moib. bu6mmoreka [JOK
MonsipHas macca 13.10.2025 | https://m.edsoo.ru/ff0d5230
14 Du3nYeCcKre U XUMUIECKHUE SIBJICHUS. bubmoteka IJOK
XuMuuecKas peakius 17.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycnoBust NpOTEKaHUS bubmmorexa [IOK
XUMHUYECKUX peaKuit 20.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bubmuorexa [JOK
XUMHUYECKHE YPaBHECHUS 24.10.2025 | https://m.edsoo.ru/ff0d3b88
B
| P e o
H ypaHen 07.11.2025 |  https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIUi
Knaccuukanus XuMUIeCKux
18 eaKIHi (COCAMHEHUS, Pa3I0KEHUS bubmorexa [JOK
peait A P ’ 10.11.2025 | https://m.edsoo.ru/ff0d3f34

3aMelIeHust, OOMeHa)
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

M. B. JIoOMOHOCOB — y4€HBIii-

bu6mmoreka [JOK

19 PHHHICIONCARCT. O6O6erHHe . 14.11.2025 | https://m.edsoo.ru/ff0d40c4
CHCTeMaTu3allus 3HAHUH
20 Kontponbsnas pabora Nel mo reme bubmmoreka LIOK
«BermiecTBa 1 XUMHUYECKHE PEAKIIUN» 17.11.2025 | https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocras
21 Bo3nyxa. Kucnopon — snemeHT u brbmorexa [TOK
A XA poA 21.11.2025 | https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H
dusnuecKre U XUMHYEeCKUE CBOMCTBA
22 KHCTI0po/Ia (peaKiMi OKHCIICHHUS bubmorexa [JOK
POAS \Deaitl ’ 24.11.2025 | https://m.edsoo.ru/ff0d4614
ropenue). [TousTe 06 okcuaax
CriocoOBI OTydeHHS KUCIOPOa B
23 71a60paTOPUU ¥ IPOMBIIIIEHHOCTH bubmorexa [TOK
PatOpHIL 1 TP ‘ 24.11.2025 |  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii a3 exT XuMHIecKoit
24 peaxkuuu, MoHsATUE O bubmmorexa [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- 28.11.2025 | https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMHYECKUX PEAKIIHMSIX
T , .
55 | sarpasmemme mryren ot or bmorera L1OK
P AV, 01.12.2025 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Tpaktryeckas padota Ne 3 o Teme
26 «ITonyuenue u cobupanue KHCIopoaa bubmorexa [JOK
y . p poaa, 05.12.2025 | https://m.edsoo.ru/ff0d4ae2
U3y4YCHUE Er0 CBOMCTBY
97 Bonopon — 3sieMeHT M ipoctoe bubmuoreka LIOK
BeuiecTBo. Haxoxenue B npupoze 08.12.2025 | https://m.edsoo.ru/ff0d4dd0
98 duznyecKre 1 XMMHUYECKHEe CBOMCTBA bubmoteka [JOK
Bozopoaa. [Ipumenenue Bogoposa 12.12.2025 | https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4ae2
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bu6mmoreka [JOK

29 Homrie o KueoTax i comix 15.12.2025 | https://m.edsoo.ru/ff0d5002

30 CriocoOblI oJTy4eHHs BOIOPO/Ia B bubmorexa [IOK
nabopaTtopuu 19.12.2025 | https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padorta Ne 4 mo Teme

31 «[lomydeHune u cobupanue Bo0poaa, brtamorexa [IOK

. 22.12.2025 | https://m.edsoo.ru/ff0d4f42
W3Y4YEHHUE ero CBOMUCTBY»

39 MoutsipHbIii 00BEM ra30B. 3aKoH bubmmorexa [IOK
ABoraapo 26.12.2025 | https://m.edsoo.ru/ff0d542¢
Brruncaenus o0bEMa, KOIM4Y€eCTBa

33 BEIIIECTBA T'a3a 0 €ro U3BECTHOMY bubmorexa [JOK

. 12.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIECTBA UJIU 00BEMY
Brruucienust 00bEMOB ra3oB 1o
34 YPaBHEHMIO PEaKLUU Ha OCHOBE bubmmorexa IIOK
B N 16.01.2026 | https://m.edsoo.ru/ff0d5708
3aKoHa O0BEMHBIX OTHOIICHH Ia30B

35 du3nUecKre 1 XUMUIECKHUEe CBONCTRA bu6mmoreka [JOK
BOJIbI 19.01.2026 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [loHsiTHe 00 bu6moreka [JOK
WHJIUKATOpax 23.01.2026 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HacsliiienHbie ¥ HEeHACHIIIEHHBIE bubmotexa [JOK
pacTBOpbl. MaccoBas 1015l BEIIeCTBA B 26.01.2026 | https://m.edsoo.ru/ff0d5b40
pacTBope
[Tpaktryeckas padota Ne 5 o Teme

38 «ITpuroroBiieHue pacTBOPOB C bubmmorexa [IOK
ornpeaenéHHON MacCOBOM J1oJei 30.01.2026 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY

39 KonTtponsnas padora Ne2 o teme bubmotexa [JOK
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«Kucnopon. Bogopon. Boga» 02.02.2026 | https://m.edsoo.ru/ff0d6342
40 OKCHJIBI: COCTaB, KJIacCH(pHUKALIHS, bu6moreka [JOK
HOMEHKJIaTypa 06.02.2026 | https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMUYECKUE CBOKWCTBA
41 KI/ICJI};THLIX OCHOBHBIX B aM(OTEPHBIX bubmioreia LTOK
’ 09.02.2026 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: cOCTaB, Kiaccupukanus, bubmotexa [JOK
HOMEHKJIaTypa 13.02.2026 | https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XuMHU4YECKHE CBOMCTBA bubmmoreka LIOK
OCHOBaHUH 16.02.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kinaccudukaus, bubmmorexa [IOK
HOMECHKJIaTypa 20.02.2026 | https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue u XuMHU4YeCKHe CBOMCTBA bubmuorexa IIOK
KHCJIOT 23.02.2026 | https://m.edsoo.ru/ffOdfee2
Conn (cpenHue): HOMEGHKIATYpa,
46 cnocoérf nﬂonyq)eHHﬁ XI/IMI/I‘-IZ(I;)KI/IG bubmmorexa [IOK
N ’ 27.02.2026 | https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktueckas paborta Ne 6. Perenue
47 SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«OCHOBHBI€ KJIaCChl HEOPraHUUECKUX 02.03.2026 | https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 I'eneTnyeckas cBs3b MEXKIY KiaccaMu bubmotexa [JOK
HEOPraHWYECKUX COCTUHECHUN 06.03.2026 | https://m.edsoo.ru/00ad9a50
49 O06o01eHre U CUCTEMaTH3AITHS bu6mmoreka [JOK
3HaHUH 09.03.2026 | https://m.edsoo.ru/00ad9ch2
Kontponbsnas padora Ne3 mo teme
50 "OCHOBHBI€ KJIACCHI HEOPTaHUYECKUX bubmmorexa [IOK
13.03.2026 | https://m.edsoo.ru/00ad9ela

coequHeHn"
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[TepBbie MONBITKY KJIaCCH(PUKAIINH

51 XUMHYECKUX 3JIeMeHTOB. [loHsTHE O bubmorexa [TOK
16.03.2026 | https://m.edsoo.ru/00ad9ffa
rpynmnax cXOAHbIX 3JIEMEHTOB
[Tepuognueckuii 3aK0H U
52 [Tepuonuueckas cucTeMa XUMHYECKIX bubmorexa HOK
20.03.2026 | https://m.edsoo.ru/00ada52c
anemeHToB /I. 1. MeHaeneeBa
53 [lepuonpl, rpymnmbl, HOATPYIIIIBI bubmorexa TIOK
23.03.2026 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubmmorexa [IOK
sinep. 3oTombl 27.03.2026 | https://m.edsoo.ru/00ada342
Ctpoenue 3JIeKTPOHHBIX 000JI04Y€eK
55 aToMOB 371eMeHTOB [lepronnueckoi bubmorexa [TOK
06.04.2026 | https://m.edsoo.ru/00ada6bc
cuctembl J[[. 1. Menaeneera
XapaKTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKEHUIO B bubmoteka IJOK
[Tepuoguueckoii cucreme 1. U. 10.04.2026 | https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U MPAKTUKA. 1. bubmmotexa [IOK
N. MenneneeB — y4&€HbIii, nmegaror u 13.04.2026 | https://m.edsoo.ru/00ada96e
Ipa)xJIaHuH
Pe3zepBHbIl ypok. O0001ICHHE U
58 CI/ICTIe)MaTI/IBZLII)I/I}I 3HaHI/I;l / Bubmiorexa IOK
. 17.04.2026 | https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepodnas paboTa
Kontponbnas pabora Ned o reme
59 «CtpoeHne aTtoma. XUMHUYECKas bubmuoreka LIOK
cBsi3b» / Beepoccuiickas mpoBepoyHas 20.04.2026 | https://m.edsoo.ru/00adb486

pabora
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60 DJIEKTPOOTPULATEIIEHOCTh ATOMOB 1 bubmotexa [JOK
XUMHUYECKUX 3JIEMECHTOB 24.04.2026 | https://m.edsoo.ru/00adaab8
bubmoteka IJOK
61 HorHast XimMIrieckas ceish 1 27.04.2026 https://m.edsogru/OOada034
62 KoBanenTHas noyisipHast XuMu4ecKas 1 bubmotexa [JOK
CBSI3b 04.05.2026 | https://m.edsoo.ru/00adaab8
63 KoBanenTtHas HenonsipHas 1 bubmotexa [JOK
XUMHUYECKas CBS3b 08.05.2026 | https://m.edsoo.ru/00adaab8
bu6moreka [JOK
64 Creneiib OKHCIeHHs L 11.05.2026 https://m.edsogru/OOadanS
65 OKHCIHTEIbHO-BOCCTAHOBUTEIbLHBIC 1 bubmoteka [JOK
peakuuu 15.05.2026 | https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
06 ORHCIHTEN H BOCCTAROBHTEN ! 18.05.2026 https://m.edsogru/OOadb076
Pe3epBHblii ypok. O0001IeHNE U
67 CHUCTEeMAaTH3allis 3HAHUM 110 TeMe 1 bubmoteka IJOK
«CtpoeHnue aToMa. XuMudeckas 22.05.2026 | https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 PezepBHblii ypok. O60011eHNE U 1 bubmmotexa [IOK
CHUCTEeMAaTH3aIus 3HAHUI 25.05.2026 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
ara ugpoBbie
Ne n/m Tema ypoka Kourpoabnsie | IIpakTnueckue A tabp
Bcero U3yYeHUst oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Ieprognyeckuil 3aKoH.

1 Ilepuonnueckas cucrema 1 bubmmorexa [IOK
XUMHUYECKUX 3j1eMeHToB []. N. 03.09.2025 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX JIEMCHTOB 1 bubmorexa TIOK

. 03.09.2025 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 bubmoteka IJOK
HEOPraHWYECKUX BEIIECTB 10.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bunsl xuMudueckoi ¢BSI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEHIETOK 10.09.2025 | https://m.edsoo.ru/00adbac6
Kontponbsnas padora Nel mo reme

I1 i 1 1

5 «IToBTOpEHUE U YrIyOJIeHUE 3HAHUMA 17.09.2025
OCHOBHBIX Pa3/IesIoB Kypca 8 Kyaccay

6 Knaccuukanust XuMudeckux 1 bubmioreka [IOK
peaKIuii o pasInyHbIM IPU3HAKAM 17.09.2025 | https://m.edsoo.ru/00adbch0
ITonsiTEe O CKOPOCTU XMMUUYECKOU

7 eakiuu. [ToHsTHE O TOMOI'€HHBIX U 1 bubmorera TIOK
PeAKTL. 24.09.2025 | https://m.edsoo.ru/00adbe9a
TeTEPOTrCHHBIX PEaAKIUAX
IlonsiTHE O XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIOIINE 1 bubmorexa TIOK
P ' Pol, BIIDHOM 24.09.2025 |  https://m.eds00.ru/00adc28c
Ha CKOPOCTh XUMHUYECKON peaKkIuu U
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MOJIOKEHUE XUMHYECKOTO
paBHOBECHUS

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC

bu6moreka [JOK

o peakiuu 01.10.2025 | https://m.edsoo.ru/00adcade
Teopus 3NEKTPOIUTHYECKON
10 nccommauuu. CUiibHbIE U ClIa0bIe bubmorexa IIOK
s HHATIH. 01.10.2025 | https://m.edsoo.ru/00adcd68
ANEKTPOIUTHI
11 Hounble ypaBHEHUS PeaKAil bubmmorexa HOK
P pearht 08.10.2025 |  https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE MPEICTABICHUI bubmuotexa [JOK
00 3JIEKTPOIMTHYECKOM 08.10.2025 | https://m.edsoo.ru/00add5d8
IIUCCOLMAIAN
XHUMHUYECKHE CBOMCTBA COJIEN B
13 CBETE IPEICTABIECHUN 00 bubmnorexa ITOK
pel . 15.10.2025 |  https://m.edsoo.ru/00add8h2
ANEKTPOIUTHYCCKOM TUCCOIIUALIHH
14 TTonsarue o rugponse comeit bubmorexa HOK
AP 15.10.2025 |  https://m.eds00.ru/00add9d4
15 OO60011IeHIE ¥ CHCTEMaTH3aIIUS bu6moreka [JOK
3HAHUH 22.10.2025 | https://m.edsoo.ru/00addd12
IT o Ne 1.
16 «lfeali(lTeI:;Zngjnpea HOL::HTaJILHHX bubmorexa ITOK
P 22.10.2025 | https://m.edsoo.ru/00addbfa
3agaay
KonTtponpHas padora Ne2 o teme
17 «DIIeKTpoIUTHYECKas TUCCOAAIINA Bubmorexa IOK
p A HHAAT. 05.11.2025 | https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX)
18 OO6mrast XxapakTepUCTHKA Tajor €HOB. bubmotexa [JOK
XUMHYECKHe CBOMCTBA Ha IpUMeEpe 05.11.2025 | https://m.edsoo.ru/00addfe?
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XJiopa

Xnoposoaopo. CossiHast KHCIIOTa,

19 XUMHUYECKHE CBOMCTBA, MTOITy4EHUE Brbmorexa [OK
’ ’ 12.11.2025 | https://m.edsoo.ru/00ade104
MPUMEHEHUE
[TpakTrueckas padorta Ne 2 mo Teme
20 «[lomydeHne constHON KMCIOTHI brtamorexa [IOK
B . ’ 12.11.2025 | https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brruucienus no ypaBHEeHUsIM
21 XUMHUYECKUX PEAKIIHil, €ClIi OJIUH U3 butmmorexa [IOK
19.11.2025 | https://m.edsoo.ru/00ade488
peareHToB JaH B H30BITKE
99 OO6m1ast XxapakTepUCTHKA SJIEMEHTOB bubmuotexa [JOK
VIA-rpynmst 19.11.2025 | https://m.edsoo.ru/00ade64a
ANIOTPONHBIE MOAU(DHUKAIIUU CEPHI.
23 Haxosxienue cepbl U €€ COeIMHEHUI bu6moreka [JOK
B IpUpoze. XUMHUYECKHUE CBOUCTBA 26.11.2025 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBo0poO/1, CTpOEHUE, bubmotexa [JOK
¢buznyecKrue 1 XUMHUYECKHE CBOICTBa 26.11.2025 | https://m.edsoo.ru/00ade802
Oxcuapl cepel. CepHasi KUCoTa,
25 (bu3HYecKre 1 XUMUYECKHE brtamorexa [IOK
. 03.12.2025 | https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHHE
XUMHYECKHE PEAKIUY, JIeKALUE B
OCHOBE IPOMBILUIEHHOT0 criocoda
26 MIOJIY4E€HHSI CEPHON KHUCIIOTHI. bubmuoreka LIOK
XUMHUECKOE 3arps3HeHHe 03.12.2025 | https://m.edsoo.ru/00adec8a
OKPY’KAIOIIEH Cpelbl COEAUHEHUSIMU
cephl
27 Brruucienne MaccoBoi 10N BRIXOAA Bbu6moreka [JOK
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MPOJYKTa PEAKIIUU 10.12.2025 | https://m.edsoo.ru/00adec8a
OO01mras xapakTeprcTHKa JIEMEHTOB

98 VA-rpynmsl. A3oT, bubmmorexa LIOK
pacnpocTpaHeHUEe B IPUPOJIE, 10.12.2025 | https://m.edsoo.ru/00adeea6
(u3NYECKUEe U XUMUYECKHE CBOMCTBA
AmMuax, ero gpusnyeckue u

29 XMMHUYECKUE CBOWCTBA, NIOJyYEHHUE U brtmorexa [IOK

’ 17.12.2025 | https://m.edsoo.ru/00adf004
MIPUMEH EHUE
[TpakTrueckas padora Ne 3 mo Teme
30 «[lonydyenue ammuaka, U3y4eHue ero bubmmorexa 10K
. ’ 17.12.2025 | https://m.edso0.ru/00adf180
CBOWCTB»

31 A3zoTHas KHCIOTa, € PU3nYecKue u bubmuotexa [JOK
XUMHUYECKHE CBOICTBA 24.12.2025 | https://m.edsoo.ru/00adf306
Hcnons30BaHuE HUTPATOB U COJIEH
aMMOHHS B Ka4€CTBE MHHEPAIBHBIX

32 ynoopenuil. Xummaeckoe buGmrorexa ITOK

. 24.12.2025 | https://m.edsoo.ru/00adf518
3arpsisHEHHE OKPYKAIOIIEH CpeIbl
COCIMHCHMSIMH a30Ta
®Docdop. Oxena pocpopa u
33 ®ocg;;;aaKué;f;aq;i;H221KHepl Bubmmorexa [OK

N 14.01.2026 | https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTBA, MOJTydECHUE
Hcnonb3oBanue pochatos B

34 KauyeCTBE MUHEPATbHBIX Y100 PCHHIA. bubmuorexa [IOK
3arpsi3HCHHE MPUPOTHOMN CPEIIbI 14.01.2026 | https://m.edsoo.ru/00adfc20
¢dbocdaramu
VYraepon, paciipocTpaHeHHE B

35 Hpnpine,gnséiec;;erlngnqecxne butmmorexa [IOK

21.01.2026 | https://m.edsoo.ru/00adfd9c

CBOIiCTBa
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Oxkcunpl yraepozaa, ux Gu3nUecKue u
XUMUYECKHE CBOMCTBA.

bu6mmoreka [JOK

36 DKOJIOTHYECKHE MTPOOIJIEMBI, 21.01.2026 | https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ okcuoM yriepozaa (1V)
37 VYroabHas KUCJIOTa B €€ COU bubmorexa TIOK
28.01.2026 | https://m.edsoo.ru/00ae006¢c
[IpakTueckas padorta Ne 4 mo reme
38 "[TostydyeHue yriekucioro rasa. bubmmoreka LIOK
KauectBennas peakiust Ha kKapOoHat- 28.01.2026 | https://m.edsoo.ru/00ae027e
HOoH"
[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa TIOK
04.02.2026 | https://m.edsoo.ru/00ae054e
COCIMHEHHUSX yriepoaa
40 Kpemuuii u ero coenvHeHust bubmorexa HOK
04.02.2026 | https://m.edsoo.ru/00ae080a
ITpaktuueckas paborta Ne 5.
41 Pemenue skcriepuMeHTalbHbIX 3a/1a4 bubmmorexa [IOK
mo TeMe «BaxkHeime HeMeTaulbl | 11.02.2026 | https://m.edsoo.ru/00ae0bf2
WX COCITMHCHUS
KonTtponwsnas padora Ne3 o teme
42 «Baxxueiinme HeMeTaNIbl U UX bubmorexa TIOK
11.02.2026 | https://m.edsoo.ru/00ae0el8
COCTMHEHUS
OO611ast XapaKTepUCTHKAa XUMUYECKHUX
3JIEMEHTOB — METAJLJIOB.
43 MeTtaummyeckas CBI3b U bubmoteka [JOK
MeTaJUTMYeCKasi KPUCTaLUTHY eCKast 18.02.2026 | https://m.edsoo.ru/00ael03e

pemérka. duznyeckre CBOKWCTBA
METaJIJIOB

36



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

XUMHAYECKHE CBOMCTBAa METAJLIIOB.

44 DIEKTPOXUMHUUECKUNA P bubmiorexa TOK
pomY bt 18.02.2026 | https://m.edso0.ru/00ae1156
HaIpPSHKSHUH METaJIOB
O61ue criocoObl MoNTy4YeHus
MetaytoB. CiiaBel. Beraucnenus mo
45 ABHEHUAM XUMHUYECKUX PEAKIIUNA bubmorexa LIOK
P PCARHHH, 25.02.2026 | https://m.eds00.ru/00ae1156
€CITH OJTUH M3 PEareHTOB COJCPIKUT
IPUMECH
46 TlousiTrie 0 KOPPO3UHU METAILIIOB bubmorexa HOK
pP 25.02.2026 | https://m.edsoo.ru/00ae1278
bu6nmunoreka [JOK
47
Wenotrete meTamer 04.03.2026 | https://m.edsoo.ru/00ael14b2
48 OKcuAbl U THAPOKCHUIBI HATPUS U bubmotexa [JOK
KaJIust 04.03.2026 | https://m.edsoo.ru/00ael14b2
49 [lenoyHo3eMenbHbIE METAIIIBI — bu6mmoreka LIOK
KaJIbLUHA ¥ MarHui 11.03.2026 | https://m.edsoo.ru/00ae15e8
50 Baxueiimue coequHeHns Kajablus bubmorexa LIOK
A t 11.03.2026 |  https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATA3AIHAS
3HAHUN 18.03.2026
59 JKEcTKoCTh BOIBI M CITOCOOBI €€ bubmotexa [JOK
yCTpaHEHHS 18.03.2026 | https://m.edsoo.ru/00ae1886
[Tpaktryeckas padota Ne 6 1o Teme
53 "XKEcTKOoCTh BOIABI U METOMLI €6 Bubmiorexa HOK
\ A 8 25.03.2026 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmotexa [JOK
4 A
> FHOMHIHH 25.03.2026 | https://m.edsoo.ru/00aelc64
95 AmdoTepHBIe CBOICTBA OKCHIIA bubmorexa [IOK
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THJIPOKCH 1A 01.04.2026 | https://m.edsoo.ru/00aelc64
bu6moreka [JOK
>0 HKeneso 01.04.2026 | https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, THAPOKCUIBI M COIU Kee3a bubmotexa [JOK
(1) u xenesa (1) 08.04.2026 | https://m.edsoo.ru/00ae35e6
58 O06o0011IeHNe ¥ CHCTeMaTH3aAIUS
3HAHUM 08.04.2026
[IpakTueckas paborta Ne 7.
59 Pemenue skcriepuMeHTaIBHBIX 3a1a4 bubmmoreka LIOK
o Teme «BakHelme MeTaisl U uX 15.04.2026 | https://m.edsoo.ru/00ae3de8
COCITMHCHUS
Brruncnenus no ypaBHEHHIM
XMUMHYECKUX PEAKIUi, €CIIU OANH U3
50 peareHToB JlaH B U30bITKE UJIH bubmmorexa [IOK
COJIEPXKUT NMpuMecH. Brruncnenus 15.04.2026 | https://m.edsoo.ru/00ael750
MacCOBOM /101 BBIXOZA MPOAYKTa
peaxium
61 O06o0011IeHNe ¥ CHCTeMaTH3aAIUS
3HAHUU 22.04.2026
KonTtponbsHas padora Ned o teme
62 «Baxneiie MeTauibl U UX 99 04.2026
COCIMHEHUS»
63 BeniecTBa u maTepuansl B bubmuorexa [JOK
MTOBCETHEBH O JKU3HH YCIIOBEKA 29.04.2026 | https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHNE bubmmorexa [IOK
OKpYXarolen cpeibl 29.04.2026 | https://m.edsoo.ru/00ae4270
65 Ponp xumMuu B pemienun bu6mmoreka LIOK
9KOJIOTUYECKUX MPOoOIeM 06.05.2026 | https://m.edsoo.ru/00ae4270

38



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBHbIii ypok. O6001IeHNHE 1

66 1 bu6mmoreka [JOK
CUCTEMAaTU3ALMs 3HAHUN 06.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O0001IeHNE U 1 bubmmorexa LIOK
CHCTEMaTH3aIus 3HAaHUM 13.05.2026 | https://m.edsoo.ru/00adb33c
68 Pe3epBHblii ypok. O0001IeHNE U 1 bubmotexa [JOK
CHUCTEMATHU3ALNS 3HAHUH 20.05.2026 | https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA30OBATEJIbHOI NPOT'PAMMBbBI

8 KVIACC

Kon
NMPoOBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble npegMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1

[To Teme: «IlepBoHavYaIbHBIE XUMUYECKUE TOHATHS»

11

pacKpbpIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSATHH: aToM,
MOJIEKYJIA, XUMHYECKUM DJIEMEHT, NPOCTOE BEUIECTBO, CIOXKHOE
BEII[ECTBO, CMeECh (OAHOPOAHAS W HEOJHOPOAHAsS), BAJICHTHOCTH,
OTHOCHUTENIbHA aTOMHAasi W MOJIEKyJisipHas Macca, KOJMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JO0JiSI XUMHUYECKOTO
JJIEMEHTa B COCIWHEHHH, MOJIAPHBIA O00BEM, XMMHUYECKas pEaKIus,
KIaccu(pukanus — peaknHii:  peakuu  COCNMHCHWs,  PEaKIuu
pa3NOXKEHMs, pEaKIMU 3aMEIICHUs, peaknuuu OOMEHa, OHK30- U
IHJOTEPMUYECKUE PEaKIUU, TeraoBod 3(hQeKT peakiuu, pacTBop,

MaccoBasi J0Jis BellecTBa (MIPOLIEHTHAs! KOHIIEHTPAIMs) B paCTBOPE

1.2

WIUIIOCTPpUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHSATUN U

MNPUMCHATD 3TH IMOHATHA IIPHU OIMMCAHUN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATb XUMHUUYCCKYIO CHUMBOJIMKY JId COCTaBJICHUA (I)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKHUX peaKLlI/Iﬁ

1.4

PaCKpbIBATh CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHHUA, 3aKOHaA

ABorazipo

1.5

OIIpCACIIATD BaJICHTHOCTb aTOMOB 3JICEMCHTOB B 6I/IHapHBIX

COCOAMHCHUAX

1.6

KJIacCCUUIMPOBATh XUMHUYECKUE peaKIuu (M0 YHCIy U COCTaBYy

YYaCTBYIOIIMX B PEAKIIMH BEIECTB, MO TEIIOBOMY 3P PeKTy)

1.7

BBIYUCIATE OTHOCUTCIIBHYHO MOJICKYJEIDHYIO W MOJEIPHYHO MAacCChI

BEIIIECTB
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1.8

BBIYUCIATE MACCOBYIO JOJIKO XHUMHUYCCKOI'O 3JICMCHTA I10 Q)OpMYJ'Ie

COCIUHCHUS,

1.9

BBIYUCIIATE MaCCOBYIO I0JIIO BCUICCTBA B PaCTBOPE

1.10

MPUMEHSITh €CTECTBEHHOHAYYHbIE METOABI TTO3HAHUS — HAOIIIOJICHHE,
W3MEpEeHHEe,  MOJEIUPOBAHUE,  OKCIEPUMEHT  (pealnbHbIi U

MBICJICHHBIN )

ITo Teme: «BaxxHemume NpEACTABUTCIIN HCOPIraHNYICCKHUX BCUICCTB»

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX MMOHSITHH: OKCHun,

KucCjioTa, OCHOBaHHC, COJIb

2.2

onpeACIATh MPUHAAJICKHOCTL BCIIECTB K OHpeHGHéHHOMy KJ1accy

COeAMHEHUH 1o popMyam

2.3

KJ'IaCCI/I(i)I/ILII/II)OBaTB HCOPraHM4YCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXkAasi OMUCAHUE MPHUMEpPaMU

MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIMI

2.5

IIPpOrHo3upoBaTh CBOICTBaA BEIICCTB B 3aBUCHUMOCTH OT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOXHOCTH MPOTCKAHHA XHUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIeOBAaTh IpaBUJaM IOJb30BAaHUS XUMHMUYECKOM MOCYyIoM U
nmabopaTopHbIM 000pYJOBaHMEM, a TaKXKe IMpaBHJIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBMM C MHCTPYKIMSIMH IO BBIIOJHEHHUIO
1a00paTOPHBIX XMMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO
ra3o0o0pa3HbIX BEIIECTB (BOZOPOJA M KHUCIOpPOJa), MPUTOTOBJICHUIO
pacTBOPOB € OINPENENEHHOW MAacCOBOW JIOJE€d PACTBOPEHHOTO
BELIECTBA, JIAHUPOBATh U IPOBOANUTH XUMUYECKHE IKCIIEPUMEHTHI 110
pacrio3HaBaHUIO PpACTBOPOB IEJIOYEH M KHUCJIOT C IOMOILIBIO

MHAMKATOPOB (JTakmyc, ¢heHondTanent, METUIIOPAHXK U APYTUe)

2.7

IIPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIUU

ITo Teme: «llepmomnueckuii 3akoH u Ilepmogudeckas cucrema
xumuyeckux snementoB JI. WM. MenneneeBa. CTpoeHHE aTOMOB.

Xummaeckast CBsI3b. OKHCINTEIHEHO-BOCCTAHOBUTEIILHEIC PEaKIum»

3.1

PaCKpbIBAaTh CMBICJI OCHOBHBIX XHMHYCCKHUX MMOHSITHH: AApO aTtoMma,
AJIEKTPOHHBIM ClIOM aToma, aToMHas oOpOuTalb, pajuyc aToma,

XUMHUUYCCKasA CBA3b, ITOJIAPpHAA W HCIOJSIPHAsA KOBAJICHTHAsA CBA3b,
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QJICKTPOOTPHULATCIIbBHOCTG, HOHHAdA CBA3b, HWOH, KA4TUOH, 4aHHWOH,

CTCIICHb OKHCIICHUA

3.2

KJIaccu (i)I/IIII/IPOB aThb XUMHUYCCKHUE DJIEMCHTHI

3.3

ONHCHIBATh M XapakTepu3oBaTh TaOimuHyio ¢opmy Ilepumomnueckoit
CHUCTEMbl XHMHUYECKMX OJJIEMEHTOB: pa3inyaTh IOHATHS «TJaBHAs
noarpynna (Arpymma)» u  «mobouyHas mnoarpynmna (brpymma)y,

«MaJble» U «OONbIIneY I CpuoOabl

3.4

packpeiBaTh cMbicn Ilepmogmueckoro 3akoHa J[.M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TIEPUOIMUECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT HX mojokeHuss B [lepuonnueckoit

CUCTEMC

3.5

COOTHOCUTh  OOO3Ha4yeHus, KOTOpble HUMeEKTCS B  Talnuue
«Ilepmognueckass ~ cucrtema  XUMHYecKHX  anemeHToB  JI.U.
MeneneeBa» C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XHUMHYECKUX JJIEMEHTOB (COCTaB M 3apsa sjapa, oOmiee 4YHCiIo

AJIEKTPOHOB U PACIPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM)

3.6

OonpeaAcCIATh CTCIICHb OKHCJICHUSA 9JICMCHTOB B 6I/IHaprIX

COCOAMHCHUAX

3.7

OTIpEACNSITh BHUJ XUMHUYECKOH CBsI3M (KOBAJICHTHAass W WOHHAs) B

HCOPraHN4CCKUX COCANMHCHUAX

9 KIIACC

Kon
NPoBepsieMoro
pe3yabrara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHSI 0CHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

ITo Teme: «BeliecTBO U XUMHYECKast peakuus»

11

pPacKphIBaTh CMBICII OCHOBHBIX XHMHYCCKUX TOHSATHH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOIHUTHI, DICKTPOJIUTHYECKAsT JIHCCOLUAIUS,
peaKlid HOHHOrO OOMEHa, KaTallM3aTop, XHMHUYECKOe paBHOBECHE,
o0paTuMbIe u HeoOpaTHMbIe peakiuu,
OKHCITUTEIIbHOBOCCTAHOBUTEIILHBIC peaKIum, OKHCITUTETb,
BOCCTAaHOBUTENb, OKHCICHHE W BOCCTAaHOBJICHHE, aJUIOTPOIHS,

aM(l)OTepHOCTB, XUMHYCCKast CBs3b (KOBaHeHTHafl, HMOHHAas“d,
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MeTaJ’IJ’II/I‘ICCKaH), KpUCTAJUINYCCKAaA peméTKa, CIllIaBbl, CKOPOCTb

XUMUYECKON peaKkuu

1.2

HIIIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBIX XHMMHUUYCCKHUX MOHATHHA H

NPUMCHATDH 3TH IMOHATHA IIPHU OIIMCAHKUH BEIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHUS SJIEKTPOJIUTUYECKOM TUCCOLUALMU KHUCIIOT,
1eJIo4ed M COJIEH, NOJIHBIE M COKpall€HHbIE YpPaBHEHUS pEaKIUi

WOHHOI0 OOMeEHa

1.4

pacKkpbIBaATh CYIMHOCTb OKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

moCpPCaACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca dDTHX peaKHI/Iﬁ

1.5

MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUYECKOH peaKkinu

Ilo Ttemam: «Hemeramibpl U uX coenuHeHUA» U «MeTauibl U UX

COCOAUMHCHU A

2.1

XapaKTepru30BaTh (OMHUCHIBATH) OOMIHME U CHENU(DUISCKIE XUMHIECKIE
CBOMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOATBEPKIAs OMHCAHUE
MpUMEpaMH MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX

XUMUYECKUX PEaAKIAMN

2.2

COCTaBJIATh YpPaBHCHUA peaKuHﬁ, MOATBECPXKAAOIUX CYIICCTBOBAHUC

TEHETUUECKOM CBS3H MCXKAY BCHICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3UPOBATH CBOIICTBA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMU,
BO3MOKHOCTH IPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMIHBIX

YCIOBUAX

2.4

ClleIOBaTh MpaBUJIaM  TOJb30BAaHHUS XHMHUYECKOM MOCynod U
1abopaTopHbIM 000pYyJOBaHHEM, a TaK)Ke IMpaBHiIaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBMM C MHCTPYKLUMSMHU IO BBIIOJHEHHUIO
71a00PaTOPHBIX XUMHUYECKUX OIBITOB IO IMOJYYEHUIO U COOMpPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a)

2.5

MPOBOJIUTh  PEAKIUHU, ITOATBEPKIAIONINEC KAYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPHU -,
Opomua, wommna, kKapOoHar, d¢ocdar, CcHIMKaT, cyibdar,
THJIPOKCHIMOHBI, KATHOHBI aMMOHWMSI, MOHBI H3YYCHHBIX METaJIOB,

MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHMYECKUX BELIECTB

[To Teme: «Xumus u oKpyxaromas cpeaa»

3.1

pacKpblBaTh  CMBICI OCHOBHBIX XUMHYeckux moHstui: [IJK

BCIHICCTBA,; KOPPO3UA MCTAJIJIOB
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3.2

MPUMEHSATH OCHOBHBIC OINEPALMHA MBICIUTEIbHON ACSITeIbHOCTH —
aHaJdW3 ¥ CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEeMAaTH3aIHIO,
BBISIBJICHHE IPUYMHHO-CJICACTBEHHBIX CBSI3ed — JUIS  HU3YYCHHS
CBOMCTB BEIIECTB W XUMHUYECKUX PEAKIUH; €CTeCTBEHHOHAYYHBIC
METOJBl TIO3HAHUS — HAOJIOJICHHEe, HW3MEpPEHHE, MOJICIHpPOBAHUE,

HKCIEPUMEHT (peabHbIM 1 MBICIIEHHBIH )

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

1

HepBOHa‘IaJ'II)HI)IG XUMHUYCCKUEC ITOHATUA

11

[Ipeamer xumuu. Posib XUMUU B JKM3HU YENOBEKa. XUMHSI B CUCTEME HayK.
Tena n BemectBa. PU3HUYECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHUE

BCOICCTB

1.2

Ilonsarue o METOJaxX IIO3HAHUsA B XUMHWU. YucTteie BE€IIECTBA U CMECH. Crioco0bI

paszesieHus cMecen

1.3

ATOMBI H MOJICKYJIBI. Xumudueckue dieMeHThl. CHMBOJBI  XHUMHAYECKHX

OJICMCHTOB. HpOCTI)Ie " CJIOXXHBIC BCIICCTBA. ATOMHO-MOJ’IeKyJ'IHpHOG YUCHHUC

14

Xumnueckast popmyia. BaaeHTHOCTb aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemlecTB.  OTHOcUTenbHass ~ aTOMHas — Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHas Macca. MaccoBast 10JIsl XUMHUYECKOTO 3JIEMEHTA

B COCINHCHHNU

1.5

KommuectBo BemiectBa. Mouib. Monsipaas macca. B3anMocBsi3b KOJMYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €OUHUI] BemlecTBa. Pacuérel mo dopmynam

XUMHUYECKUX COEIUHEHUN

1.6

Ou3NYEeCKUe U XUMUYECKUE SIBJICHUS. XUMHUUYECKasl peakuus U e€ MPU3HAKH.
3aK0H COXpaHEHHs MacChl BeHIecTB. XuMHuueckue ypaBHeHus. Kiaccupukanus

XUMHYECKUX PEaKIUi (COSNNHEHUS, PA3JIOKEHHUs, 3aMEIeHHsI, 0OMEHA)

1.7

XHUMHUYECKHM IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOH MOCYA01, C MpaBUIaMu

pabotel B Jyabopatopuu M TpuéMaMu oOpamieHus C  Ja0opaTOPHBIM
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o0opynoBaHMEeM, HW3Y4YeHHE U ONHUcaHue (U3NYECKUX CBOWCTB O0pa3IoB
HEOPraHWYECKUX BEIIEeCTB, HaOmoaeHue ¢Gu3ndeckux (IJIaBIeHHE BOCKa,
TasHUE JIbJ]a, PACTUpPAHUE caxapa B CTYIKE, KHUIIEHUE U KOHJIEHCALUs BOJIbl) U
XUMUYECKUX  (TOpeHue  CBeUM, NPOKAJIMBAHWE MEIHOW  ITPOBOJIOKH,
B3aWMOJICHCTBHE Mejla C KHCIOTOW) SBJICHWUM, HAOIIOJCHWE W OINHCaHUE
MPU3HAKOB TPOTEKAHUS XMMHUUYECKHUX peakiuid (pas3ioKeHwe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, paslioKeHUe
ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOJICHCTBUE kKeJie3a C paCTBOPOM
comu menu(ll), uzydyenne crnocoOoB paszaeneHus cMmecel (C MOMOIIbIO MarHuTa,
¢buibTpoBaHMe, BBIAPUBAHUE, AUCTUIUIALMA, XpoMartorpadus), MpoBeleHUE
OYHMCTKH ITOBAPEHHOMN COJIHM, HAOIIO/IEHNE U ONMCaHUE Pe3yIbTaTOB MPOBEICHUS
OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUsT MacChl, CO3JAaHUE MOjeNen

MOJIeKY1 (IIapOCTEP/KHEBBIX)

Baxneiimue NpeaACTaBUTCIIN HCOPraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopon — 3jieMeHT UM HpocToe
BemecTBo. HaxoxkaeHue kuciopoma B mpupojae, (Gu3nueckue U XUMUYECKue
cBoiictBa (peakuuu ropenusi). Okcuasl. IIpumenenue kucnopona. CrocoOb
MONyYeHHs] KHCIOpoAa B JIa0OopaTOPHM W TMPOMBIILIEHHOCTH. KpyroBopot

Kkuciopoaa B npupoje. O30H — alIoTponHas MoAu GUKALMs KUCI0POAa

2.2

TemmoBoii 3pPeKT XUMHUECKON peakIni, TEePMOXUMUIECKIE YpaBHEHUS, DK30-
Y SHJO0TEpPMUYECKUE peaklnu. TOMIMBO: yrojab U MeTaH. 3arpsa3HeHue BO3ayXa,

yCUJICHHE TApHUKOBOTO 3¢ (dekTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — snemeHT u mpoctoe BeuiecTBo. HaxoxeHue Bojoposa B MPHPOJE,
¢usnyeckue M XUMHYECKHE CBOWCTBA, INPHUMEHEHHE, CHOCOObI TMOTyYEHHS.

Kucaote! u comu

2.4

MonsipHblil 06bE€M ra3oB. Pacuérsl o XUuMHYECKUM YpaBHEHUSIM

2.5

dusnueckue cBoiicTBa Boabl. Boga kak  pactBoputenb. PacTBOpBI
Haceimennsle 1 HeHaChIIEHHBIE PacTBOPBL. PacTBOPUMOCT BEIIECTB B BOJE.
MaccoBass 1ons BemiectBa B pacTBope. XHMMHMYECKHME CBOMCTBA BOJBI.
OcHoBanusi. Ponb pacTBOpoB B mpupone U B KM3HU uesnoBeka. Kpyrosopor
BOABl B Ipupoje. 3arps3HeHue NpupoAHbIX BoA. OxpaHa U OUYMCTKA

MPUPOJTHBIX BOJT

2.6

Knaccudukanus HeopraHuueckux coemauHeHui. Oxcuapl. Kiaccudukamms
OKCHJIOB:  cojieoOpasyrome (OCHOBHBIC, KHUCIOTHBIC, aM(OTepHbIe) U

HeconeoOpasyromue. HoMmeHknatypa okcuaoB. Dusmueckne W XUMHYECKHE
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CBOICTBa OKCHUOB. HonyquHe OKCHI0B

2.7

OcHoBanus. Kiaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHuil. DU3nuecKkne U1 XMMUYECKUE CBOICTBA

ocHoBaHuil. [Tonydenue ocHoBaHUM

2.8

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusnyeckue u
XMMH4YECKHe cBoWcTBa KHCIOT. Psan aktuBHoctm MmertamoB H.H. bekerosa.

ITonyuenue xkucior

2.9

Comu. Homenknatypa coneil. ®dusnyeckne U XMUMHYECKHE CBOMCTBA COJICH.

ITonyuenue conen

2.10

I'enernueckas CBI3b MCEXKAY KiIaCCaMH HECOPraHUICCKUX COeqUHEeHUMN

211

XUMUYECKMH  SKCIIEpUMEHT: Kaue€CTBEHHOE  ONpPEICIIEHUE  COAEep)KaHus
KHUCIOpOZa B BO3AyXe, MOJydyeHue, coOupaHHe, paclio3HaBaHUE U H3y4dCHUE
CBOWCTB KHCJIOpO/a, HaOII0IeHUE B3aMMOJICHCTBHUS BEIIECTB C KUCIOPOAOM H
yCIIOBHSI BOSHUKHOBEHHUS U MpEKpalleHus ropeHus (moxapa), 03HaKOMJICHHUE C
o0pa3llaMM OKCHUJIOB M OINKUCAaHUE HX CBOICTB, IOJy4eHHE, coOupaHue,
pacrio3HaBaHME€ U HU3Yy4YEHUE CBOICTB BOJOpojaa (TOpeHue), B3auMOJeHCTBUE
Bogopona ¢ okcuaoM meau(ll) (Bo3MOXHO MCIOIB30BaHKUE BUIEOMATEPHUATIOB),
HaOroieHne Oo0pa3IoB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAaHUE
OCOOEHHOCTEH pPACTBOPEHMS BELIECTB C Ppa3IMYHOH PacTBOPHUMOCTHIO,
MIPUTOTOBIIEHUE PACTBOPOB C OINPEAEIEHHON MACCOBOM J10JIEl PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBHE BOABI C MeTaJUIaMH (HAaTpHEM U KaJlbIIHeM)
(BOBMOXKHO HCIIOJIb30BaHUE BUIEOMATEpUAlIOB), OMpEIEJIeHHEe pPacTBOPOB
KUCIOT W IMIeJlouell ¢ MOMOUIbI0 HWHIMKATOPOB, HCCIelOBaHHE 00pa3loB
HEOPraHWYECKUX BEIECTB PA3JIMYHBIX KJACCOB, HAOIIOJIEHWE W3MEHEHHS
OKpacKH MHAMKATOPOB B pacTBOpax KHUCIOT U WIeNOoYel, H3ydyeHHue
B3auMmozericteus okcuna menu(ll) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C
MeTaJUlaMM, peaklMil HelTpain3aluu, NoJy4YeHe HepacCTBOPUMbIX OCHOBaHUH,
BBITECHEHUE OJHOI0 MeETajyla JpPyrMM HW3 pacTBOpa COJM, peuleHue
AKCIIEpUMEHTAJbHBIX 3aJlay 1no Teme «BaxkHeiMe Kiacchl HEOPraHUYECKUX

COETMHEHUN»

[Tepuonnueckuii 3axoH u Ilepuoauueckas cucTeMa XMMAUYECKUX 3JIEMEHTOB
.M. Menneneea. CTpoeHne aToOMOB. XUMHYECKasl CBsI3b. OKUCIUTENBLHO-

BOCCTAaHOBUTCIIBHBIC PCAKIIUN

3.1

IlepBble MONBITKM KiIacCU(PUKALMM XUMHUYECKMX 3ieMeHTOB. IloHsTHe o

rpymnmax CXOAHBIX 3JICMCHTOB (IJ_IGJIO‘-IHLIC 1 MMCJIOYHO3CMCIBbHBIC MCTAJLIbI,
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raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yloT ampoTepHbIC

OKCHUJbI U TUIAPOKCHUIBI

3.2

Ilepnonnuecknii 3akoH. Ilepuoanyeckas cucrema XuMHIECKUX 3j1eMeHTOB [[.1.
Menpeneesa. KopoTkonepuoanas u JUTMHHOIIEpU O/IHAS dbopmbl
ITepuonuyeckoit cuctembl xumuueckux 3ieMeHTtoB J[.M. Menaeneena.
[lepuoapl u rpynnbl. @U3HYECKUNA CMBICH MOPAIKOBOIO HOMEpPA, HOMEPOB

neprnoja U rpyIiibl 3JICMCHTA

3.3

Crpoenne aromoB. CoctaB aToMHBIX szaep. M3oronsl. DnekTponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMOB HepBbIX 20 XMMHYECKHX DJIEMEHTOB
[Tepuonnueckoit cucremnl .M. MenaeneeBa. XapakKTepUCTHKA XUMHUYECKOTO

3JIEMEHTA 0 ero noJyioxkenuto B [lepuognueckon cucreme .M. Menneneera

3.4

3aKOHOMEPHOCTH UW3MEHEHUs paauyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METaJUIMYECKUX M HEMEeTa/UIMYECKUX CBOWCTB MO TpyHHaM MU MEpHOJaM.
3nauenue Ilepuonnueckoro 3akona u Ilepuonnueckoil cUCTEMbl XUMHYECKUX
3JIEMEHTOB JUIsl pa3BUTUs Haykd W npaktukd. J[.M. MenpaeneeB — y4€HbIA U

rPaXKIaHUH

3.5

Xumuueckast cBsi3b. KoBaneHTHass (moisipHass W HENOJSIpHAsl)  CBSI3b.

DJIEKTPOOTPUIATEIILHOCTh XUMUYECKU X JIEMEHTOB. IOHHAs CBSI3b

3.6

Crenenb okuciieHus. OKHCIUTEILHOBOCCTAHOBUTEILHBIE pE€aKuum. HpOLICCCLI

OKMCJIEHUS U BOCCTAaHOBJIEHHS. OKHMCIIMTEIN U BOCCTAHOBUTEIN

3.7

XUMHYECKHI HKCHEPUMEHT: HW3y4eHHE O00pas3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHIA LHHKA C PACTBOpAMU KHUCIOT U
LIEJIOYEH, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIUX IPUMEPBl OKHCIHTEIIBHO-

BOCCTaAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpCHI/Ie, pe€aKuuun pa3jioKCHHUA, COGJII/IHCHI/IH)

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemecTBo 1 xumuueckas peakuus. [loBTopenue

11

[lepunonnuecknii 3akoH. [lepnoanueckas cucreMa XUMHYECKUX 3j1eMeHTOB [[.1.
MenpaeneeBa. CtTpoeHne aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHMHM CBOICTB
XMMHUYECKUX DJJIEMEHTOB IEPBBIX TPEX IEPUONOB, KajlWs, KaJIbLHUSI M HX
COCIMHEHHUNM B COOTBETCTBUU C IIOJIOKEHHEM 3IEMEHTOB B Ilepuonnueckon

CUCTCMC U CTPOCHUCM HUX aTOMOB
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1.2

Crpoenue BemiecTBa: BHAbl XUMUYECKOM CBs3M. THIBI KPUCTAIIMYECKUX
peLIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJIMYECKON PEIIETKU
U BHJIa XUMHUYECKOl cBsi3u. Knaccudukaius 1 HOMEHKIATypa HEOPraHUIEeCKUX
BEIIECTB (MEXIYHApPOIHAsI U TPUBUAIbHAs). XUMUYECKHUE CBOWCTBA BEIIECTB,
OTHOCSIIUXCS K  Ppa3jM4YHbIM  KJIAcCaM  HEOPraHMYeCKUX COCIUHECHUH,

TCHETUYCCKAasA CBA3b HCOPraHMYCCKHUX BCIICCTB

1.3

Knaccudukanus XuMHUECKUX PEaKIUil M0 pa3InYHbIM MPU3HAKaM (110 YUCITY U
COCTaBy YYacTBYIOIIMX B pEAKIUU BEIIECTB, MO TemioBoMy 3ddekry, 1o
U3MEHEHUIO CTEMEeHEeH OKMCICHHMS] XUMUYECKHX 3JIEMEHTOB, MO0 OOpaTUMOCTH,
[0 y4YyaCcTUIO Karajau3aTopa). OK30- M  OSHIOTEPMHUUYECKHE pPEaKLuH,

TCPMOXUMHUYCCKUEC YPABHCHU. ITonsarue o CKOPOCTH XUMHYECKOU peaknnun

1.4

IToustue o6 O6paTI/IMBIX n H606paTI/IMBIX XUMHUUYCCKUX PCAKIHAX. IlonsitTue o
TOMOI'CHHBIX U IT'€TCPOrCHHBIX PCAKIUAX. IloHsTHE 0 XUMHUYECKOM PaBHOBECHH.
CDaKTOpBI, BJIMAIOINUE Ha CKOPOCTH XAMHYECKOH pC€akiun " IMOJOXKCHUC

XHUMHUYECKOTIO paBHOBECHUSA

1.5

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE peakuuu, JJIEKTPOHHBIN OasaHC
OKHUCJIMUTEJIBHO-BOCCTAHOBUTENbHOU  peakuuu. CoCTaBiIeHHE  ypaBHEHUH
OKHUCJIMUTEJIbHO-BOCCTAHOBUTEIBHBIX PpEAKIHUA C MCIOJIB30BAaHUEM METOAA

3JIEKTPOHHOTO OajaHca

1.6

Teopust >MEKTPONUTUYECKON JHCCOLUMALMH. DIEKTPOJUTHI U HEIJIEKTPOJIUTHIL.
Katuonsl, anuonsl. MexaHu3M JAMCCOLMAINK BEIIECTB C Pa3IMYHBIMU BUJIAMU
xumMudeckoil cs3u. Crenenp qucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOJIUTHI.
Peakuiun monHoro oOMeHa. YciloBUS MPOTEKaHUS PeaKLMi MOHHOIO OOMEHa,
MOJIHbIE M COKpalllEHHbIE HMOHHbIE YpaBHeHUs peakiuil. CBOWMCTBa KHUCIIOT,
OCHOBAaHMI M CcoOJiedi B CBET€ TPEICTABICHHH 00 AJICKTPOJUTUYCCKON

Aucconuanmnu. KauecTBeHHBIE pC€aKuu Ha HOHBI. ITonstue o ruapoJjms3c coJeit

1.7

XUMHYECKUI DKCIEPUMEHT: O3HAKOMJICHHE C MOJIENSAMH KPUCTAIITMYECKUX
peIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadurta u
anMasa), CIOKHBIX BEIIECTB (XJIOpUIa HATpHs); HUCCICIOBAHUE 3aBUCHMOCTH
CKOPOCTM XUMHYECKOW peakluu OT BO3JACHCTBUS PaA3IUYHBIX (PAKTOPOB;
UCCIIEZIOBAHUE  3JEKTPOINPOBOAHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOIMAIMN  KUCIIOT, Ienodell W cosneil  (BO3MOXKHO —HCIOJIb30BAHHE
BUJIEOMATEPUATIOB); TMPOBEACHHE OMNbITOB, WJUIIOCTPUPYIOLUIUX MPUIHAKU
MPOTEKaHUS PEaKIii MOHHOrO oOMeHa (00pa3oBaHME OcajKa, BBIICIICHHE ra3a,

0o0pa3oBaHME BOABI); OIBITOB, WUIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
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BOCCTaHOBHUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, PCaKIn pPa310KCHUS, COC,I[I/IHeHI/IH);
pacino3HaBaHUC HCOPraHMYCCKHUX BCUICCTB C IIOMOIIBIO Ka4YCCTBCHHBIX peaxunﬁ

Ha MOHBI; pCIICHUEC OKCIICPUMCHTAJIbHBIX 3aaa4

Hemerannel u ux COCAMHCHUA

2.1

OO6mrast  xapakTepucThKa TamoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKkTepHbIe cTeneHH okuciaeHus. CTpoeHne U pU3n4ecKkrue CBOMCTBA MPOCTHIX
BEUIECTB — TaJOreHoB. XHMMHUYECKME CBOWCTBA Ha IIpUMEpE XJopa
(B3anMozielicTBHE C METAJUIaMM, HEMEeTajlaMu, IejJoyaMu). XJIOpOBOJOPO/.
ConsHas kuciaoTa, XMAMHUYECKHE CBOMCTBaA, NOJydyeHUe, NpuMeHeHue. [eiictBue
XJIOpa U XJIOPOBOAOPOJA HAa OPraHM3M 4YelIoBeKa. BakHelIlue XJIOpHUIbl U UX

HaXO0XJICHUC B IIPUPOJC

2.2

O6mas xapaxktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U pU3NUECKUe CBOICTBA
IOPOCTBIX BEIIECTB — KUCIOPOJAa M Cepbl. AJJIOTPONHBIE MOIU(UKALUH
KHACIOpOAa U cepbl. XUMUYEecKue cBoiicTBa cepbrl. CepoBOJOpON, CTPOECHHE,
¢usnyeckue W xumuueckue cpoiictBa. OKcuabl cepbl Kak IMPeACTaBUTENN
KHUCIOTHBIX OKcHJIOB. CepHasi KHUCIOTa, PU3UUECKUE U XUMHYECKHE CBOICTBa
(obmme Kak MmpencTaBUTENsl Kjiacca KUCIOT U crneunduyeckue). XuMudeckue
peaKlMy, JIeXKalue B OCHOBE IPOMBIIIIEHHOIO Croco0a MOJydeHUs] CEpHOM
kucnotel. [Ipumenenune. Conu cepHOM KUCIOTHI, KaueCTBEHHAs peakuus Ha
cynab¢aT-uoH. HaxoxaeHue cepbl U €€ COEAUHEHUM B NpHpoje. XUMHUYECKOe
3arpsisHEHHE OKpYXKarolled cpeibl COCAMHEHHUSIMH Cepbl (KUCIOTHBIE JOXKIM,

3arpsisHEHHE BO3IyXa U BOJOEMOB), CITOCOOBI €r0 MPEeIOTBPALLICHUS

2.3

OO6mas xapakrepucTuka 37neMeHTOB VA-rpynnbl. Oco0eHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUA. A30T, pacCipoCTpaHEHUE B IPUPOJIE,
¢busnyeckue U XuMHYecKue cBoictBa. KpyroBopot a3ora B nmpupoae. AMMHAK,
ero (usmyeckne M XMMHUYECKHME CBOMCTBA, MOJydeHHEe W npuMenenue. Comm
aMMOHHS, HX (U3MYECKHEe U XUMHYECKHE CBOICTBA, IPUMEHEHUE.
KauecTBeHHast peakuusi HAa UOHBI AMMOHHUS. A30THAasi KHUCJIOTA, €€ MOJy4YeHUeE,
¢usznyeckue M XUMHYECKHE CBOHCTBa (OOLIME Kak IMpPEACTAaBUTENS Kjacca
KUCIOT u creuuduyeckue). Vcrnonb3oBaHHe HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIBHBIX yNOOpeHHil. XUMHUYECKOe 3arpsi3HeHUEe OKpYKaroIiei
Cpenbl COeIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXK/H, 3arPsS3HEHUE BO3/IyXa, MMOYBbI

Y BOJIOEMOB)

2.4

®ocdop, ammorponHsle Mogudukanuu (ocdopa, GU3NUIECKUE U XUMHUUYECKHE
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cpoiictBa. Oxcua dochopa(V) u dochopHas kuciora, (U3HYECKUE U
XUMHUYECKUE CBOWCTBa, moyiydeHue. Vcnonp3oBanue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX YA0O0pEeHUN

2.5

OO6mrast xapakrepuctuka 3jeMeHToB |V A-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUsS. YTIEpoJ, aJUIOTPONHbIE
MoIu(UKALIMK, PACHpPOCTpaHEHHE B MpHpOAe, (PHU3UYECKHE W XUMHUYECKHE
cBoiictBa. Ancop6rus. KpyroBopot yriepoaa B mpupozge. Okcuasl yriepona,
uX (U3NYECKHE U XUMUYECKHE CBOWCTBA, JIEWCTBHE HA J>KUBBIC OPraHU3MBI,
MOJIYYCHHUE U TMPUMEHEHHE. DKOJIOTHYECKUE TTPOOJIEMBI, CBSI3aHHBIC C OKCHIOM
yraepona(lV); rumore3a ri00anbHOrO MOTENJEHUS KJIMMaTa; MapHUKOBBIN
abdexT. YrompHas KucaoTa W €€ COiMM, UX (PU3NYECKUE U XUMUUYECKHUE
CBOICTBa, mojiyueHue U npuMmeHenne. KadecTBeHHass peakuusi Ha KapOOHaT-
uoHbl. Mcronb3oBanue kapOOHATOB B OBITYy, MEAHMIIMHE, MIPOMBIIIIEHHOCTH U

CEIbCKOM XO3SIMCTBE

2.6

[TepBoHavanbHbIE TOHATHS 00 OpPraHWYECKUX BEIIECTBaX KaK O COCAUHEHUIX
yriepoga (MeTaH, 3TaH, STUJIEH, alleTWJIEeH, A3TAHOJ, TJIULEpPUH, YKCyCHas
kucnora). x coctaB m xummuueckoe cTtpoeHue. [loHsTHE O OMOIOrHYECKU
BAKHBIX BEIIECTBAX: JKHUpax, Oeikax, yrieBojgax — M HUX pOJIU B KU3HU
yenoBeka. MarepuanbHOE€ €IMHCTBO OpPraHUYECKUX M HEOPraHMYEeCKUX

COEMHEHUN

2.7

Kpemnuii, ero ¢usnueckue W XUMHUYECKME CBOWCTBA, TOJIyYEeHHE U
npuMeHenue. CoequHeHHsl KpeMHusi B mpupone. OOme npeacrtaBieHus o0
okcune kpeMuusa(1V) u kpemHueBoit kucnote. CUIMKATBI, X UCIOJIb30BaHUE B
OBbITY, MEUIIMHE, IPOMBIIIJICHHOCTH. BajkHellue cTpouTenbHble MaTepUabL:
KepaMuKa, CTEKJIO, IEMEHT, OeToH, xene300eToH. [Ipobiembr Ge3omacHOro

HCIIOJIb30BAHUSA CTPOUTCIBHBIX MAaTCPUAJIOB B HOBCCHHCBHOﬁ KHU3HHU

2.8

XUMHYECKUH HKCHEPUMEHT: HM3yuyeHHEe 00pa3loB HEOPraHMYEeCKHX BEIIECTB,
CBOMCTB COJIIHOM KHCJIOTBI; IIPOBEICHUE KaYECTBEHHBIX PEAaKIUU Ha XJIOPUM-
MOHbI M HAOJIOJEHHE MPU3HAKOB KX HPOTEKAHHUS; OMNBITHI, OTpa)Karollue
¢u3nuecKkue U XUMHUYECKHE CBOICTBA TaJIOTC€HOB U MX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUAEOMATEPHUAJIOB); O3HAKOMIJIEHHE C OO0pa3liaMu XJIOPHJIOB
(ranoreHMI0B); O3HAKOMJIGHHE C oOpa3lmaMu cepsl M €€ COEAMHEHHSIMH
(BO3MOXKHO  HCMOJIB30BAaHUE BHJJACOMATEpUATIOB); HAOIIOJIEHHE TIpoliecca
o0yrauBaHUs caxapa IoJ JACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;

HN3YUYCHHUC XUMHUYCCKUX CBOICTB p336aBHeHHOﬁ cepHoﬁ KHUCJIOTBI, IMTPOBCACHUC
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KayeCTBEHHON peakuuu Ha Cyiab(haT-MOH W HaOmoJeHue Tmpu3Haka eé
MPOTEKAHMS; O3HAKOMJICHHE ¢ (PU3NYECKUMH CBOMCTBAMU a30Ta, ¢pochopa U ux
CoeMHEHW (BO3MOXKHO HCIOJB30BAaHUE BHUACOMATEpUaIoB), o0Opa3naMu
A30THBIX ¥ (POCPOPHBIX YAOOPEHHMIl; MMOydyeHrue, coOupaHue, paclio3HaBaHUE U
U3yuyeHUE CBOWCTB aMMHaKa; IPOBEJIEHHWE KAaUECTBEHHBIX pEaKIUil Ha HOH
amMMOoHHA U (QochaT-uOH U HU3yUYEHHE TPU3HAKOB HX MPOTEKaHU,
B3aMMOJEHCTBHE KOHLEHTPUPOBAHHON a30THOM KHMCIOTHI ¢ MEABIO (BO3MOXKHO
UCMOJIb30BAaHUE BHUAECOMATEPUATIOB); H3YYEHHE MOJENEH KPUCTAIIIMUYECKUX
pemérok anMasa, rpaduTa, QyepeHa; O3HAKOMJIEGHHE C MPOIECCOM
aZCcOpOIMU PAaCTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IpOTHBOra3a; MOJy4eHHe, coOMpaHue, paclio3HaBaHWE U HM3yuye€HHE CBOMHCTB
YIJIEKUCIOro Tas3a; MPOBEIEHHE KaueCTBEHHBIX peakiuil Ha KapOoHAT- H
CWJIMKAaT-MOHbl M H3Y4YCHHME IPU3HAKOB HMX MPOTEKAaHHS; O3HAKOMIIEHUE C
OPOAYKLHEH CHUIMKATHOW NPOMBIIUIEHHOCTH; pPELIEHHE 3KCIepUMEHTaIbHbIX

3a/1a4 110 TeMe «BakHeNIme HeEMeTaUIbl U UX COEIUHEHUAY

MeTaiel ¥ ux COCAUHCHUA

3.1

OO0mas xapakTepruCcTHKa XMMHYECKUX 3JIEMEHTOB — METAIJIOB HA OCHOBaHUU MX
nonoxenuss B Ilepuogmyeckoil cucreMe XuUMHYECKHX diemeHToB J[.M.
MenneneeBa u crpoeHus atoMoB. CTpoeHue MeTajuioB. MeTainueckas CBsi3b U
METaJUIMYeCKasi ~KPUCTAJUTMYECKasi pemeéTka. DIIEKTPOXUMUYESCKUN  psif

HaIPsUKEHUM METallJIOB

3.2

dusnyeckre U XUMHUYEecKHe cBoMcTBa MeTauioB. OOmue crnocoObl MOTydeHHs
MeTasioB. [IoHATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3un. CriiaBsl (CTajib, YyTryH, JIOPATIOMUHNAN, OpOH3a) U UX MPUMEHEHHUE B

OBITY U TPOMBILIIEHHOCTH

3.3

[Ilenounsle MeTasuibl: nojokeHue B Ilepuomnueckoil cucreMe XMMHUYECKHUX
anemenToB J[.MI. MenaeneeBa; CTpOEHUE UX aTOMOB; HaX0XKJICHHE B MPUPOJE.
dusuyeckre U XMMUUYECKUE CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKcupl U
TUAPOKCUIBI HaTpusi M Kaimus. IIpuMeHeHue mIelOYHBIX METalIoB M HX

COeIMHEHUN

3.4

IllenouHo3emMenbHbIE  METAUIBI MarHuii W KaJIbIMH: TIOJOXKEHHE B
[lepnoanueckoit cucreMe xumudecknx aeMmeHTos J[.M. MeHnneneeBa; ctpoeHue
X aTOMOB; HaxoxJeHue B npupozge. Pusznueckue M XUMHYECKHE CBOICTBa
Mar"ius M Kanplus. Baksellme coeauHeHHs KaiblLMs (OKCHI, THIPOKCHL,

comu). JKEcTKoCcTh BOABI M CIIOCOOBI €€ yCTpaHEHUS
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3.5

AmoMmuHui: nonoxeHue B Ilepuoguyeckoil cUCTEME XHUMHUYECKHUX AJIEMEHTOB
.. MenaeneeBa; CTpoeHUE aToMa; HaxoxKJeHue B mpupoje. dusnyeckue u
XMMHUYECKHUE CBOMCTBA aIFOMHHUS. AM(OTEpHBIC CBOMCTBA OKCUA M THIPOKCHIA

AJITOMUHU A

3.6

Keneso: nonoxenue B Ilepuoanueckoil cucreMe XuMUYecKux 3ieMeHToB J1.1.
MeHzeneeBa; CTpOGHHE aTOMa; HaxoXkJIeHHe B mpupone. Dusnueckue u
XMMHYECKHe cBoicTBa jxene3a. Oxkcuabl, ruapokcuasl u comu xenesa(ll) u

xeneza(lll), ux coctas, CBOMCTBA U TIOJTydCHHE

3.7

XUMHUYECKUM SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMi METAJIJIOB U CIJIaBOB,
uX (U3NYECKUMHU CBOICTBAMHU; HM3Y4YEHHE pE3yJIbTaTOB KOPPO3UU METAJUIOB
(BO3MOXHO U CIIOJIb30BaHUE BUJICOMATEPHUAIIOB), 0COOEHHOCTEMH
B3aMMOACUCTBUSA OKCUJa KaidblMsg U HaTpus C BOJOH  (BO3MOXKHO
MCIOJIb30BaHUE BHUICOMATEPUAIIOB); HCCIEIOBAHUE CBOWMCTB >KECTKOW BOJIBI;
mpolecca TOpeHMsl JKele3a B Kuciaopoie (BO3MOXKHO — MCIOJIb30BaHUE
BHJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHMUS KAYECTBEHHBIX PEAKIMi Ha HMOHBI
(Maruus, kanplus, amoMmuuus, uHkKa, kenesa(ll) u xenesa(lll), memu(ll);
HaAOIOICHNE U ONMMCaHUE MPOIIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMU HATpPUs,
Kamuss W Kadblus  (BO3MOXKHO  HCIOJB30BAHUE  BUJIEOMATEPHAIIOB);
uccienoBanue aM(pOTEpHBIX CBOWCTB THIPOKCHIA QIIOMHUHHUS U TUIPOKCHAA
[IMHKA; PeIIeHNEe dKCIIEPUMEHTAIBHBIX 3aJ1a4 1Mo TeMe «BakHelmme MeTauisl u

X COCOAUHCHUA»

XUMHSA U OKpYXKarolas cpena

4.1

HoBbie MaTepuansl 1 TexHonoruu. Bemecrsa U Marepuasibl B MMOBCEAHEBHOM
JKU3HU 4YeloBeka. XUMHS U 3110pOBbe. be3onacHoe UCIoib30BaHUE BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas moMoIls Mpu XUMHUYECKUX OXKOTax U

OTPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  IPaMOTHOCTH.  XUMHUYECKOE  3arps3HEHHue
okpyxatotiedi cpenbl [1JIK. Posib XuMuM B pelIeHUH 3KOJIOTHUECKUX MPOOIIEM.
[IpuponHbie MCTOYHUKU YIIIEBOJOPONOB (Yrojb, MPUPOIHBIA Ta3, HEPTH),

IPONYKTHI UX MepepabOTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUYECKH SKCIIEPUMEHT: U3y4yeHUEe 00Pa3IoB MaTEepPHAaNOB (CTEKIIO, CIUIaBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)
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ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeIMETHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOI 00pa30oBaTeIbHOMI
NMPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

O TO3HABAaEMOCTH SIBJICHMHM MpPHUPOIbI, MOHMMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHYECKOH HayKH KakK 00JIaCTH COBPEMEHHOrO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeW KyJbTypbl MU INPaKTUYECKOU
JEATEIbHOCTY YEJIOBEKa B YCIIOBUSX COBPEMEHHOIO OOLIECTBA;

IMOHMMAaHHE MECTAa XUMUU CPCAU NPYTUX €CTCCTBCHHBIX HAYK

1.2

O HAayY4YHBIX MCTOHAaX IMO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPECTUIYCCKUX MECTOAAX HMCCICAOBAaHUA BCIICCTB U  HU3YUCHUSA
XUMHNYCCKHUX pCaKHHﬁ; YMCHHC HCII0JIB30BATh MOJCIIN JUIA

OOBSICHEHHSI CTPOCHUSI aTOMOB U MOJIEKYJT

1.3

o cepax mpodeccrnoHaTbHONU NEATETLHOCTH, CBSI3aHHBIX C XUMHUEH H
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHXKEHMAX
XMUMUYECKOH HayKH, YTO IO3BOJIUT OOYUYAIONMMCS paccMaTpHBaTh
XHMHUIO Kak cpepy cBoeit Oynymeil mpodeccnoHa bHON NesITeIbHOCTH
U cleJaThb OCO3HaHHBIA BHIOOP XMMHH Kak MPOQHUIBHOrO MpeaMeTa

IpU IEpexo/ie Ha YPOBEHb CPEIHEro o01ero oopasoBaHus

Biagenue cucremMoll XUMUYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BOKHEHUIINE XWMHYCCKHE TIIOHATHS: XUMHUYSCKHM DJIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJOXKHOE BEIECTBO, OJHOPOAHAS U
HEOJTHOPOJIHAsI CMECh, OTHOCHTEIILHBIC aTOMHAas M MOJIEKYJIsIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN
00BbEM, OKCHJI, KHCIIOTa, OCHOBaHHUE, COJIb (CpemHss), XUMHUYECKas
peakuus, peakIuH COCTUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIIHNH
3aMelIeHUs, peakiuy oOMeHa, TerioBOM 3(QeKT peaxiuu, 3K30- U
SHJOTEPMUUYECKHE PEAKIIMH, PACTBOP, MAcCOBas JOJSI XUMHYECKOTO
AJIEMEHTa B COCAMHEHUH, MaccoBas JI0JI U MPOLIEHTHAsI KOHLIEHTPALIHs

BCIICCTBA B paCTBOPEC, AApO aTOMa, 3HCKTp0HHbII>i cIou aToMa, aTOMHas
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opOutanb, paadyc aTroma, BaJEHTHOCTh, CTENEHb OKUCICHUS,
XMUMHYECKAas CBS3b, JJIEKTPOOTPHUIATEIBHOCTD, MOIAPHAs U HEMOJspHAs
KOBQJIGHTHAsl  CBsI3b, HMOHHAs  CBsI3b, METaJUIMUECKas  CBS3b,
KpUCTaZIMuecKass peuérka (aToMHasi, WOHHAs, MeTaJuIn4yecKas,
MOJIEKYJISIpHAs), MUOH, KaTUOH, aHMOH, AJIEKTPOJIUT U HEIJIEKTPOJIHUT,
JNEKTPOJIMTHYECKAss JUCCOLMAlMS, pPEaKUdd HOHHOro oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBUTENb, OKUCJIEHHE U  BOCCTAHOBJIEHUE, 3JIEKTPOJIU3,
XMMUYECKOe paBHOBECHE, OOpaTHMMble W HEOOpaTHMBIE peaKIuy,
CKOpPOCTh XHMMHYECKON peakuuu, katamuzaTtop, IIJAK, kopposus

MCTAJJIOB, CIIJIABBI

2.2

OCHOBOMOJIAralOlIMe 3aKOHbl XUMHH: 3aKOH COXPAaHEHUs Macchl,
nepuonnueckuii 3akoH .M. MeHngeneeBa, 3aKOH IOCTOSHCTBA

coCTaBa, 3aKOH ABOl"aI[pO

2.3

TEOPUH  XUMUU: aTOMHO-MOJIEKYJISIDHAsE ~ TEOpHs, TEOPHS

3IIEKTPOJIMTUUECKON T CCOLMAIIUT

Branenne ocHOBaMU XMMHYECKOW IPAMOTHOCTH, BKJIFOYAOIIEH:

3.1

YMEHHE IPaBUIbHO UCIIOIb30BaTh U3YUEHHbBIE BEIIECTBA U MaTEPUAIIbI
(B TOM umcie MUHEpaJbHblE YyIOOpEHHs, MeTaulbl M CIUIaBbI,
OPOAYKTHl TMepepadOTKU MPUPOJHBIX HCTOYHHUKOB YIJIEBOJOPOIOB
(yrns, mpuponHoro rasa, HeTu) B OBITY, CEIBCKOM XO3sMCTBE, Ha
IPOU3BOACTBE U IOHMMAHME 3HAYEHUs JKUPOB, OEJIKOB, YIJIEBOAOB
JUIs OpraHu3Ma 4YeJIoBeKa; YMEHUE IPOrHO3UPOBATh BIMSIHUE BEILECTB

H XUMHUYCCKUX IIPOLECCCOB HA OPraHMU3M 4YCJIOBCKA U OKPYKAIOIIYIO

IPUPOJHYIO Cpeny

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHYCCKUC 3HAHUA CO 3HAHUAMU APYTUX

y4eOHBIX TPEAMETOB

3.3

HaJIM4Yue OnbITa paboThl C Pa3IMYHBIMU MCTOYHUKAMU HH(pOpMAIUU
N0 XUMHUHM (HaydyHass M Hay4dHO-TIONYJIApHasl JIUTEparypa, CJOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OIICHUBATHh HHq)OpMaIII/IIO 0 Bf€OICCTBAX, HX
MMpEBpAICHUAX u MPAKTUYCCKOM MMPUMEHCHUHU u YMEHUC

HCIIOJIH30BaTh €& AJIA pCHICHU S y‘{e6HO-H03HaBaTeHLHBIX 3aJga4

BHa)IeHI/Ie OCHOBAaMHU M OHSITHUNHOI'O arrmapara U CHUMBOJHMYCCKOI'O

A3bIKa XMMHWHU OJIA COCTAaBJICHUA (bOpMy.]'[ HCOPraHMYCCKUX BCHICCTB,
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ypaBHeHI/Iﬁ XUMHYCCKHUX peaKHHﬁ; OCHOBaMH XUMHUYECKOMH

HoMmeHKIaTypsl (IUPAC 1 TpuBHaIbHOM)

YMmeHue oOBSCHATH CBS3b MOJIOKEHUS 3jeMeHTa B llepuoanueckoit

CUCTEMEC C YHCJIOBBIMH XAPAKTCPUCTHKAMU CTPOCHHA aTOMOB

5) XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsan sapa, oO0Ilee YHCIo
JJIEKTPOHOB), PACIPEIEICHUEM DSIEKTPOHOB IO HSHEPreTUYeCcKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KAIUS U KaTbIUI
IIpeacraBnenne 0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHYECKUX JJIEMEHTOB (paJlyC aToMa, 3JIEKTPOOTPHUIATEIHHOCTS),
6 OPOCTBIX M CIOXHBIX BEIIECTB OT IMOJIOKEHUSI DSJIEMEHTOB B
[lepuonuyeckoi cucreme (B MalblX MepHOJAaX U  IJIABHBIX
HOATPYIINAax) U 3JIEKTPOHHOTO CTPOSHUS aToMa
7 YMeHnue kiaccu PUIMpoBaTh:
7.1 XUMHUYECKHUE IJIEMEHTBI
7.2 HEOpraHW4EeCKUE BEIECTBA
7.3 XUMUYECKUE PEaKIIUU
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh M CTEMCHb OKUCICHHUS XHMHUYECKHX DJIEMEHTOB, 3apsii
' HOHA
8.9 BUJ XMMHUYECKOM CBSI3M M TUI KPHCTAUIMYECKOW CTPYKTYpHI B
' COCIIMH CHUSIX
8.3 XapakTep Cpeibl B BOIHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCITUTENTb U BOCCTAHOBUTEIb
9 YMeHue xapakTepru3oBaTh GU3NUECKUE U XMMHUYECKHE CBOICTBA:
MPOCTBIX BEHIECTB (KHUCJIOPOJ, O30H, BOAOpPOA, Trpadur, ammas,
9.1 KpeMHuH, a30T, dochop, cepa, XJOp, HATPHUH, KaJIMi, MarHuu,
KaJILIIUH, QJTFIOMUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCIE HMX BOJHBIX PacTBOpPoB (BOjA,
aMMHUaK, XJOPOBOAOPOA, CEPOBOAOPOA, OKCHIBI U THIPOKCHIIBI
9.9 metamioB |-lIA rpynmn, amomunus, menu (1), uunka, xeneza (Il u
' [11), okcunsr yrnepona (1l u 1V), kpemuus (1V), azota u dhocdopa (I11
u V), cepet (IV u VI), cepnucras, cepHas, a30THCTasi, a30THas,
dbocdopHas, yroiapHasi, KpeMHHEBAsI KUCIIOTAa U UX COJIH)
9.3 OPOTHO3UPOBATh M  XapaKTepU3oBaTh CBOMCTBA  BEIIECTB B
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3aBUCUMOCTH OT HMX COCTaBa M CTPOCHUA, NNPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTb IMPOTCKAHHA XUMHUUYCCKUX

MIPEBPALLEHUN B Pa3JIMYHBIX YCIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUS pPEAaKLUW, B

10
TOM YHCIIE:
10.1 peakiii HoHHOro oOMeHa
10.2 OKHCJIMTEIIbHO-BOCCTAaH OBUTENIbHBIX PEAKIUi
103 WUTIOCTPUPYIOIUX ~XUMHUYECKHE CBOMCTBA M3YyYEHHBIX KJACCOB
' (rpynn) HeOpraHM4eCKHX BELIECTB
104 MOJATBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBSA3b MEXY HUMH
11 YMeHue BBIYHCIATD (MIPOBOINUTH PACYEThI):
111 OTHOCHTETFHYI0O MOJIEKYJSIPHYI0O W MOJISIDHYIO MacChl BEIECTB,
' MacCOBYIO JOJI0 XUMUYECKOT0 3JIEMEHTa B COIMHEHUHT
11.2 MacCOBYIO JOJIIO BEILIECTBA B paCTBOpE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 0 YPaBHEHHSIM XHMHUYECKHUX pEaKIHA U HaXOJUTh KOJIHYECTBO
' BEIIECTBA, 00BEM U MACCy peareHTOB MM MPOTYKTOB PEaKIIUu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO  TMO3HaHUS  (HaOIroAeHHue,
11 U3MEpeHue, HIKCIIEPUMEHT, MOICIIMPOBAHNE) TPU U3YUECHUHU BEILIECTB U
' XUMHUYECKUX SBJICHHM; YyMeHue cdopMmynupoBaTh MpodiieMy U
MPEIJIOKUTD MYyTH €€ pelIeHus
192 Oe3onacHOM pabOTBl € XHUMHUYECKUMHU BELIECTBAMH, XUMHUYECKOMN
' HOCYZ10H U JJAOOPaTOPHBIM 000pYyI0BaHUEM
npaBuiaMu 0€30MacHOr0 0OpalIeHHsI ¢ BEIECTBAMH, UCI0JIb3YEMbIMH
B TIOBCEIHEBHOM JKM3HU, MPABHJIAMU TTOBEICHHS B IEJSIX COCpEXKEHUS
123 37I0pOBbSl M OKPYKAIOIIEW NPUPOIHOW Cpeabl; MOHMMAHUE Bpeaa
' (omacHOCTH) BO3IEWUCTBHS HA JKUBBIE OPraHU3MBbI OIPEIAEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIECHUS U MPEAOTBPAIICHUS HX BPEIHOTO
BO3/1€HCTBUS
13 Hannuue mpakTHYeCKWX HABBIKOB IJIAHHMPOBAHUS U OCYIIECTBICHUS
CIIEYIOLMX XUMUUECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE U OMUCcaHue (QU3MUECKHX CBOMCTB BEIIESCTB; O3HAKOMJICHHE

C (I)I/I3I/I‘-ICCKI/IMI/I u XUMHUYCCKUMHU SABJICHUSAMU, OIIBITHI,
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HIUTIOCTPUPYHOIUEC ITPU3HAKU ITPOTCKAHNUA XUMHUYCCKUX peaI(I_II/II\/'I

13.2

M3YyYCHHUE CIIOCOOOB pa3jieleHns cMeceit

13.3

IIOJIy4YEHUE KHUCIOPOJAa M M3YYEHUE €ro CBOWCTB; IIOJyYEHUE
BOZIOpPOJa M M3yUYEHUE €r0 CBOMCTB; MOJYYEHHE YIJIIEKHUCIOro raza u

HN3YUYCHHEC €TO0 CBOI\/'ICTB; MOJYUYCHUC aMMHaKa U U3YUYCHHUE €T 0 CBOICTB

134

IIPUTOTOBJIECHUE pACTBOPOB C ONPENECIEHHOM MacCOBOM  JOJIEH

paCTBOPéHHOFO BCUICCTBA

135

IIPUMEHEHUE MHINKAaTOPOB (;1akmyca, METUJIOpaHka u
denondranenHa) AN OMpeAENCHUs XapakTepa cpeasl B pacTBOpax

KHUCHOT U LIeI04Yen

13.6

WCCIICIOBAaHNE W OINKCAaHHE CBOMCTB HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJECUCTBUS KHUCIIOT C METasllaMH,
OKCHJIJaMM  METaJUIOB,  pPACTBOPUMBIMA U HEPACTBOPUMBIMU
OCHOBAHUSIMHM, COJSIMM; IIOJyYEHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOr0 MeTajula JpyrMM U3  pacTBopa  COJM;
uccienoBanue amMQpOTEPHBIX CBONCTB THUIPOKCHIOB AJTIOMUHUS H

[IHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/la4 IO TEMaM: «OCHOBHEIE KJIaCCHI
HCOPraHN4CCKuX COG)II/IHCHHfI)); ((9H€KTPOJ'H/ITI/I'—I€CK35I
JAUCCOoUaILs, «BaxHelmme HeMeTalsIbl U HUX COCOAMHCHU,

«BaxkHeinme MeTauIbl U UX COCIUHECHUI

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WJUIIOCTPUPYIOIIME  MpPU3HAKU
IPOTEKaHUS peakUUii MOHHOrO OOMEHA; KaueCTBEHHbIE PEaKLUU Ha
IPUCYTCTBYIOIME B BOAHBIX pacTBOpax MOHBL XJIOpPHI-, OpOMHI-,
uonua-, cynbdar-,  Qocdar-, KapOoHaT-,  CHUIMKAT-AHUOHBI,
TUAPOKCHU]I-MOHBI, KATUOHBI aMMOHMSI, MarHus, KajbLus, aJlOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), muHKa

14

YmMmenue:

141

NpEeACTaBJIATEL PE3YJIbTAaThl OKCIICPUMCHTA B q)opMe BBIBOI OB,
J0Ka3aTcibCTB, Fpa(i)I/IKOB u Ta6J'IHII U BbBIBJEITH OMIIMPUYCCKHC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBAThb CBA3U MCKIY pCaIbHO Ha6J'HOI[aeMLIMI/I XUMHNYCCKUMU
ABJICHUAMHU U NIpoHeCCaMU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMHUPCE,

00BACHSTE IMIPUINHBI MHOFOO6paBI/I$I BCIICCTB
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INEPEYEHD 9JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HepBOHa‘IaHBHIﬂe XUMHUYECCKUEC ITOHATUA

11

Yuctelie BemecTBa U cMecu. CriocoObl pa3aeeHus cMeceit

1.2

ATOMBI W MOJICKYJIBI. Xumnuyeckre »diaeMeHTBl. CHMBOJIBI XUMHUYECKHUX

OJICMCHTOB. HpOCTBIC H CJIOXKHBIC BEIICCTBA.

1.3

Xumuueckas (I)OpMy.]'Ia. BaneHTHOCTH aTOMOB XMMHYECKHX 3JIeMeHTOB. CTEIeHb

OKHCJICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHuTeENbHAs aTOMHas Macca.
OTtHOCcHTEIbHAS MOJICKYJIApHasA Macca. MaccoBast 10 XMMHUYECKOT'0 dJIEMEHTa

B COCIMHCHHUH

1.5

KomuuectBo BemectBa. Monb. MomsipHas macca. MonspHbIE 00bEM Ta30B.

BzaumocBs3p KOJIMYE€CTBA, MAaCChl U YU CJIa CTPYKTYPHBIX CAWHUIL BCIICCTBA

1.6

®uU3NUECKUE U XUMUUYECKHE SIBJICHUS. XUMHYECKasl peakius U €€ MPU3HAKH.

3aKOH COXPaHEHUs MacChl BEIECTB. XUMUYECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH U Ilepmoguueckas cucTeMa XHUMHUYECKHX JJIEMEHTOB

JA.N. MenneneeBa. CTpoeHue aTOMOB

2.1

[Tepnonnueckuii 3akoH. [lepruonnyeckas cucremMa XUMHYECKUX 3nneMeHToB JI.1.
Menneneesa. Ilepuonsl u rpynnbel. @U3NYECKUI CMBICT MOPSIKOBOrO HOMEpA,

HOMCPOB I€PUOJa U IrpyInbl 3JIEMCHTA

2.2

Crtpoenne atomoB. CocrtaB atomMHbIX siaep. M3orombl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepnonmueckon cucremsl .M. MenneneeBa

2.3

3aKOHOMEpPHOCTH B M3MEHEHUHM CBOMCTB XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX
MEepPUOJOB, Kalus, Kanblus (paadyca aTOMOB, OJJIEKTPOOTPUILIATEILHOCTH,
METaJUIMYECKMX W HEMETAJUIMYEeCKHX CBOWCTB) M WX COCIMHCHHH B
COOTBETCTBHM C TIOJIOKEHHEM »dJeMeHTOB B Ilepuogumueckoil cucreme u

CTPOCHHUEM X aTOMOB

Crpoenue BeniecTa

3.1

Xumuueckast cBs3b. KoBajneHTHass (TMOJsipHasT W HEMOJIApHAs)  CBS3b.

9J'ICKTpOOTpI/IHaTeJ'II)HOCTI) XHUMHYCCKHNX QJICMCHTOB. Honnas CBA3b.
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Mertannudeckas CBSI3b

3.2

Tunel KpucTaIMUECKHX PEmETOK (aToMHas, WOHHAS, METaJUIMYecKas),
3aBUCHUMOCTh CBOWMCTB BEILECTBA OT THIA KPUCTAIIMYECKOW PEMIETKH M BUIA

XUMHUYECKOU CBS3U

Baxueiimme mnpenctaBUTeld HEOPraHMYECKHX BemecTB. Hemertamnsl u  uX

COCIHUHCHMUA. MeTanis! 1 ux COCINHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPraHWYECKUX COCIMHEHUI: OKCHJIOB
(coneobpasyromiue: OCHOBHBIE, KHUCIIOTHBIE, ampoTepHBbIe) U
HecosieoOpasyromue; OCHOBAaHMHM (IIENOYM M HEPacTBOPHMBIC OCHOBAHHA);
KUACIOT (KHUCIOpOACOAEp)Kamme W OECKHCIOPOIHBIE, OJXHOOCHOBHBIE W

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

duznueckue MW XUMHUYECKHE CBOMCTBaA IMPOCTBIX  BCIICCTB-HCMCTAJIIIOB!

BOJIOPOJIa, XJIOPa, KUCIOPOa, cepsl, a30ta, (hochopa, yrieposa, KpeMHHS

4.3

duznyeckue M XUMHYECKHE CBOMCTBa IMPOCThIX BCIICCTB-MCTAJIJIOB: JINTHA,
HaTpud, Kajausda, Marovusd U KaJlbluA, aJIIOMUHHA, KEJIC3a. aﬂeKTPOXI/IMI/ILIeCKI/Iﬁ

P HANIPSKEHUM METaJlI0B

4.4

DuU3NUECKUE U XMMHUYECKHE CBOMCTBA BOJOPOJHBIX COCAUHEHHUN HEMETaJIOB:

XJIOPOBOAOPO/IA, CEPOBOIOPOIA, AMMHAKA

4.5

dusnyeckre U XMMHUYECKHE CBOWCTBA OKCHAOB HemertayioB: cepol (1V, VI),
asora(ll, 1V, V), dochopa(lll, V), yruepona(ll, 1V), kpemuus(1V). Ilonyuenue

OKCHA0B HEMCTAJJIOB

4.6

Xumunueckue cocTBa okcuaoB: MetauioB |A—IIIA rpymn, nuuka, memu(ll) u

xenesa(ll, 111). [Tonyuenne OKCUI0B METAIIIOB

4.7

XuMu4eckre CBONCTBA OCHOBAaHMH M aM(OTEPHBIX T'MIPOKCUIOB (Ha ImpUMEpE
THAPOKCUJIOB  aIOMMHMS, Kene3a, LMHKa). IlomydeHue ocHoOBaHUI U

aM(pOTEpHBIX T'UAPOKCUIO0B

4.8

OO01me XMMHYECKHE CBOWCTBA KUCJIOT: XJIOPOBOAOPOJHOM, CEPOBOAOPOIHOM,
CEepHHUCTOM, CEpHOM, a30THOH, (ocdopHOl, KpeMHUEBOH, yrombHOU. OcoObie
XUMHUYECKHUE CBOWCTBA KOHIIGHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.

[Tony4yenue KUCIoT

4.9

OO61ne xuMHIeckre cBoMcTBa cpeaHux coeil. [lomyuenue comneit

4.10

[Tonyuenue, cobupaHue, paclmo3HaBaHWE BOJOPOAA, KHCIOPOaa, aMMHUAKa,

YIIIEKHMCIIOro ra3a B JIabopaTopuu

411

ITonmyuenne ammuaka, CEpHOM M a30THOM KHCIOT B NMpoMbIUIeHHOCTH. O01mme
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CIIOCOOBI 1T OJIy4CHUS MCTAJIJIOB

4.12

I'eneTnaeckas cBs3b MCXKAY KiIaCCaMU HCOPraHNYCCKUX COGZ[I/IH@HI/Iﬁ

XUMHUUYECKUE pPEeaKINu

5.1

Knaccudukarus XuMUIECKUX PEAKIIUN 1O Pa3IMIHBIM MPU3HAKAM: 110 YHUCIY U
COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIoBoMY 3(dexTy, Mo

W3MCHEHUIO CTEIICHEH OKMCICHUS XUMHUYECKIX DJIEMEHTOB

5.2

TennoBoit 3G HeKT XUMHUIECKON peakIy, TEPMOXUMHUYECKUE YpaBHEHH. DK30-

U DHAOTEPMHUYECKUE PEaKIUU. TepMOXUMUYECKHE YPABHEHUS

5.3

OKHCAUTETBPHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTAaHOBUTEIU.
IIpomeccsl  OKMCIEHHS U BOCCTAHOBJIEHUS.  ODJEKTPOHHBIH  OajaHc

OKHCIINTEIIFbHOBOCCTAHOBHUTEIHLH O peakunuun

5.4

Teopus 3ME€KTPOIMTUYECKON TUccolranni. KaTHOHBI, aHUOHBI. DIEKTPOIUTHI U

HEBJICKTPOJIUTEI. CunbHbIC U cIa0bIe SJICKTPOJIMTHI. Crenenn Jucconmuanmuun

9.5

Peakiiun mnoHHOIO oOoMeHa. YcCIoBHS IMPOTCKaHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE M COKPAILEHHBIEC HOHHBIEC YPABHEHU S pEaKLUN

XuMus ¥ OKpyKaroliasi cpeia

6.1

BemectBa m martepuanbl B IOBCEIHEBHOW JKM3HM 4eJIOBeKa. be3onmacHoe
UCTONh30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B nabopatopuu u OBITY.

HepBa;I IIOMOIIIb ITPU XUMHUYCCKUX OXKOraxX u OTpPaBJICHUAX

6.2

XuUMHUUYECKOE 3arpsi3HEHHE  OKpYXarolled cpeabl  (KUCIOTHBIE  JIOXKIH,
3arps3HEHHE TOYBHI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro IMPEIOTBpAIICHUS
[Ipenenvunas nonmyctumas koHuentpanus BemectB (I1JIK). Porp xumum B
pEIIEHUH DSKOJOTHYECKHX TMpobsieM. VYcuiieHHe MapHUKOBoro sddexra,

paspymeHu e 030HOBOI'0O CJI0s

6.3

[Ipumenenue cepsl, azota, docdopa, yriepoaa, KpeMHUS U UX COCAMHEHUN B
OBITY, MEOUIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM Xo3siicTBe. [IpuMmeHeHue
METaJUIOB W CIUIaBOB (CTajb, YYI'yH, AIOPaJIOMHHUN, OpoH3a) B OBITY U
IMPOMBINIJICHHOCTH HX CoeﬂHHeHHﬁ. ITonstue o KOpPpO3HH MCTAJIJIOB, OCHOBHBIC

CrocoObI 3aIUTHI UX OT KOPPO3UHU

6.4

[TpuponHbie HCTOYHUKH YTIEBOJOPONOB (Yroib, MPUPOIHBIA Ta3, HEPTH),

MPOAYKTHI UX TepepaboTku (0€H3MH), UX POJIb B OBITY U TPOMBIIIIIIEHHOCTH

6.5

[lepBoHauanbHBIC TOHATUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSIX
yriaepoja (MeTaH, 3TaH, STUJICH, alleTUJICH, STaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).

IToHsiTHE O OMONOrMYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OEIKAX, YIIIEBOJAAX — U UX
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POJIK B )KM3HU YCIIOBCKA

7 Pacuérsr:
7.1 1o popMyiiaMm XUMHUYECKUX COSTMHEHUI
7.2 Macchl (MaccoBOM) 10JM paCTBOPEHHOIO BEIIECTBA B paCTBOpE
7.3 10 XUMUYECKHM YPaBHEHUIM
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» Xumust: 8- kiacc: 6a30BbIi ypOBEHB: YUEOHUK; 5-€ U3AaHUE,

nepepadorannoe, 8 kinacce/ I'abpuensa O.C., Octpoymon WU.I'., Cnagkos C.A.

AxnnonepHoe obmiectBo «M3narensctBo «lIpocBenienue»
» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.

AxkunonepHoe oomiectBo «M3narenbctBo «IIpocBenienuey

METOAUYECKHUE MATEPHUAJIBI JIJISA YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypPOBEHb. -
Peanuzauusa-Tpedoannii-OI"OC-ocHOBHOr0-00111€r0-00pa30BaHusl. -

Metoanyeckoe-mocooue-aisa-yaurens. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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