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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe (enepanbHO paboyelt MNPOrpaMMbI
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TPEACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M PA3BUTUS OOYYAIONIUXCS CpPEJCTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeayCcMaTpUBAET PACHpPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIETseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHTyEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OocoOeHHOCTEW  O00ydYaronmuxcs, ONpenensieT BO3MOXKHOCTH —MpeaMera  Jyis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIePIKAHUS.

3HaHWE XWMHUHU CIY)KUT OCHOBOH JUisi (OPMHPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIMHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
mpoOJieM yCTOMYHMBOTO PA3BUTHS UYEJIOBEUCCTBA — CBHIPHEBOHM, SHEPIETUUYCCKOM,
MUIIEBON M SKOJOTUYECKON 0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 M ()YHKIIMOHAIBHOW TPaMOTHOCTH,

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTHMYECKOE
oOpa3zoBaHue 00YUYaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHUM XUMUU O0ECNeuMBaIOTCS CHeuu(UKOM
colepkaHusl  ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruuecku
aJanTUPOBAHHBIM OTpakeHueM 0a30BOM HAYKH XMUMHH Ha ONpPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHIMA
OpraHNYeCKON XUMUHU.

CtpykTypa cojiepaHusi MporpaMMbl MO0 XUMUU c(hopMuUpoBaHa Ha OCHOBE
CUCTEMHOro monaxona K e€ u3yudeHuto. CojepkaHue CKIAIbIBACTCS U3 CUCTEMBI
HOHSTHH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUNA O XUMHYECKOM
peakuuu. OO0e 3TH CHCTEMBl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE SMIUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIOJNHSAS (YHKIUU OOBSICHEHHUS M MPOTHO3WPOBAHMS
CBOICTB, CTPOEHHUS U BO3MOXKHOCTEH NMPAKTUYECKOIO NMPUMEHEHUS U IOJYyYEHHS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHUCTEMHOW MpUPOJbl, LIEHHOCTHOTO OTHOUIEHUS K HAay4HOMY 3HAaHHUIO H
MeTOoJaM TNO3HaHMsI B Hayke. M3ydeHue XUMHUU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX mpeamMeToB: «OKpyXKaloumi Mupy,
«buonorus. 5-7 knacce» u «Pusmnka. 7 Kiacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
NEATeNIbHOCTU YEeJIOBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMU CHUCTEMBI XUMHUYECKUX



3HAHUN — BaXKHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO0 XapaKTepa, fA3blKka HayKH, B
MpUOOIIEHUN K HAyYHbIM METOJaM TO3HAHUS TMPU U3YYECHUU BEIIECTB U
XUMUYECKUX peakiuid, B (GOPMUPOBAHUU U PAa3BUTUU MO3HABATEIBHBIX YMEHUUN U
UX TPUMEHEHWHU B Y4YEOHO-IO3HABATENbHOW M Y4EOHO-UCCIIEN0BATEIbCKON
NeSATeIbHOCTH, OCBOCHUHM TNpaBWi Oe30macHOro oOpallleHHus ¢ BelecTBaMu B
MOBCEIHEBHOM KU3HM.

[Ipu u3ydyeHUM XUMUM Ha YPOBHE OCHOBHOTI'O OOIIET0 0Opa30BaHMs BaXKHOE
3Ha4YCHHUE TPUOOPETN TaKUe 1eIH, KaK:

— (QopMHpOBaHHE WHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

— HampaBJICHHOCTh OOyYEHHS Ha CHCTEMaTUYeCKoe MPHOOIICHUE
o0ydJaromuxcs K CaMOCTOSITEIbHOM TI03HABATEILHON JEATEIbHOCTH, HAYYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIOIIUM MOTHBALMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecrnieyeHre YCIO0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJaArOIITUMUCS
OTBITa PA3HOOOPA3HOU JEATEIbHOCTH, TO3HAHUS W CaMOTO3HAHMUS, KIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETCHIIHI), MMEIINX YHHUBEPCAIbHOE 3HAUCHHE ISl
Pa3JIMYHBIX BUJIOB AEITEIBHOCTH;

— (QopmupoBanre 00meH (QYHKIMOHAIBHOW H €CTECTBEHHO-HAYyYHOU
IPAMOTHOCTH, B TOM 4YHCJIE YyMEHUH OOBICHATH W OIICHWBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpPA, MCIOJb3yd 3HAHUS W OIBIT, MOJYYECHHBIC IMPU HU3YYCHUU
XUMUH, TPUMEHATh WX TPH PEIICHUU MPOOJIEeM B IOBCEIHEBHOW KWU3HU U
TPYZAOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlmMXCS TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOr0 TOBEJEHUS B OBITY W TPYAOBOM JEATEILHOCTH B LEIAX
COXPaHEHHUsI CBOETO 3/I0POBbS U OKPYKAIOILIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCTIMTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUis M HAMPaBICHHOCTH JATbHEHUIIETO
0o0yJeHHUSI.

OOmiee YuCIO 4YacoB, OTBEACHHBIX MJIsi HW3YYCHHS XMMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaniseT 136 gacoB: B 8 kinacce — 68 gacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemlecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTEeNbHAs MOJIEKYJIsSIpHAs Macca. MaccoBasi 1011 XMMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COETUHEHHM.

@u3nuecKue U XMMHUYECKHUE SIBJIICHHS. XMMHUUYECKasi pPeakius U €€ MpU3HAKU.
3aKOH COXpaHEHHs Macchl BemllecTB. XuMudeckue ypaBHenwus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMaMu oOpaleHusi ¢ 1abopaTOPHbIM 00OpPYAOBAaHHUEM, U3YUYCHHE W OIHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIISCTB, HAOJIOJICHHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE MeEJIa C KUCJIOTOM) SIBJICHUN, HAOIIOEHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUe THAPOKCUIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/ClIeHUs CMECeil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBIIApUBAHUE, NUCTHUIAIMUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJEJIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:kHeiline nmpeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopoa — 3JIeMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHME U XUMHUYECKHE



cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoaa. CrocoObl
MOJIyYeHUsT KUCIOpoJa B Ja0Opatopuu © NOpOMbBIIUIEHHOCTH. Kpyrosoport
KHcIopoa B mpupojie. O30H — amioTponHas MoAu(UKaIUs KUCIOPpoaa.

TemioBoit >P¢GeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHAOTEPMHUYECKUE peaKkUuu. TOIIMBO: yroib M MeETaH. 3arpsA3HEHHE
BO3/1yXa, yCUJICHHE TapHUKOBOTO 3¢ (deKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojse, GU3MYeCKHe ¢ XUMUYECKHUE CBOWCTBAa, TMPUMEHEHHUE, CIIOCOObI
nosryyeHust. Kuciaorsl u conu.

Monsipabiii 00BEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHECHUSIM.

®dusznyeckue CcBOMCTBAa BOoAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpOB B mMpupojie U B KU3HU yenoBeka. KpyroBopoT BOAbl B MPUPOJIE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpasyromniye (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa okcuaoB. Dusnueckue W XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnortel. Knaccudukamus kucinor. Homenknarypa kucnor. dusndeckue u
XUMHYECKHUE cBoMcTBa KuciaOT. Psanm aktmBHocTu MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomydenue counen.

I'eneTnueckas CBs3b MEXKy KJIACCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUSA KUCIOPOJa B BO3AYyXE, IOIYUYCHHE,
coOupaHue, paclio3HaBaHWE M W3YUYEHHE CBOWMCTB KHUCJIOpOAa, HaOJI0eHUE
B3aUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
npekpaiieHus TopeHus (moxkapa), O3HAKOMJICHHE ¢ oOpa3llaMu OKCHIOB W
OMMCAHWE WX CBOWCTB, MOJY4YeHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIOB), HaOJIOAeHUE 00pa30B BEIECTB
KOJIMYECTBOM |1 MOJb, HCCIEJOBAaHHE OCOOCHHOCTEW pAaCTBOPEHHUSI BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU



MAacCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA, B3AUMOJCHUCTBUAE BOJBI C METaIaMHU
(HatpuieM ©  KaublieM) (BO3MOXXHO  HCIOJB30BAaHUE  BHUIACOMATEPUAIIOB),
uccieoBaHue  OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHON KHCIIOTHI,
KUCJIOT C MeETaJUlaMHu, PEaKUUid HEUTpalu3aluu, MOJYYEHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3ajlad 1o TeMe «BakHelnne KiIacCchl HEOPraHMYEeCKHUX
COCIMHEHUI.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUNT

[lepBble TOMBITKH KIacCCU(MHUKAIUM XUMUYECKUX dJeMeHTOB. [loHsTue o
rpynmnax CxXOJHBIX DBJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METAJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM(OTEPHBIC OKCHIbI
U TUJPOKCU/IBI.

Ilepnognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpHOIHAsA  (QOpPMBI
[Tepunonnueckoit cuctembl xumuueckux 3neMeHToB . 1. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IEpHOJa U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
ITepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [leprnoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3akona u [lepuogndeckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB I pa3BUTUs Hayku W mnpaktuku. [[. M. MenneneeB — y4y€Hbld U
IPaKJIaHHH.

Xumuueckass cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIpPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenb  okucieHus. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchl okucneHus U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHue oO0pa3lioB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,



WJUTIOCTPUPYIOIIUX ~ MNPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakinu pa3ioKeHUs, COCAUHEHUS ).

Mesxcnpeomemmnuie ceasu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BaHUE KakK OOIIUX ECTeCTBEHHO--HAYYHBIX
MOHATUH, TaK U TOHSATUM, SIBIISIIOIIMXCS CUCTEMHBIMH I OTACJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (PakKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHaliu3, CHUHTE3, KiacCu(UKaIusi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIHUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MI0JIE3HBIE UCKOIAEMBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TpEX TMEPUOJOB, KaIMs, KalblLHMs U UX
COCIMHEHUH B COOTBETCTBUH C IIOJIOXKEHUEM »3JIEMEHTOB B Ilepuoamueckoi
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOW CBSI3U. THUIBI KPUCTAJIIMYECKUX
PEIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BHUJa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUUYECKHE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAas CBSA3b HEOPraHMYECKUX BELIECTB.

Knaccudukanysa XuMrU4ecKUX peakiuil o pa3InyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHH BEIHIECTB, MO TEIIOBOMY 3(deKTy, o
W3MEHEHUIO CTETIEHEH OKHCIIEHUS XMMHUYECKUX DJIEMEHTOB, MO0 0OpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMi, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakuuu. [lonsTre 00 oOpaTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHsATHE 0 rOMOTeHHBIX M TeTepOTreHHBIX
peakuusx. llonstue o karanuse. [IoHsTHE 0 XMMHUYECKOM paBHOBECUU. DaKTOPHI,



BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU M TIOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBienue ypaBHEHUI
OKHUCJIUTENbHO--BOCCTAHOBUTEIBHBIX  pPEAKIUMd € HCMOOJb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTHYECKON AUCCOUMALNH. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Katnonbl, annonsl. MexaHu3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BUJIAMU
xumudeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble dJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE W COKpAalI€HHbIE MOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBaHMUW U cCOJiei B CBETEC TMPEJCTABICHUH 00 3JIEKTPOIUTHUYSCKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICNISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAIOB M HEeMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xopuaa HaTpusi), UCCIEOBAHUE 3aBHCHUMOCTUA CKOPOCTH XUMHUYECKOW peaKinu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE BJIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIECTB, IMpOLECca AWCCOLMAIMU KHUCJIOT, IIEJIOYed U CcoJel
(BO3MOXHO  HCIIOJB30BAHME BHUAECO MAaTEpPHANIOB), IMPOBEJCHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKAHUS  peakiuil  HMOHHOro  oOMEHa
(oOpa3oBanue ocajaka, BBIIEJICHHUE Tas3a, oOOpa30BaHHWE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropenue, peakiuu pa3ioKeHUs, COEIUHEHHUs), pacllo3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIbI0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTanibl 4 MX COeAMHEHUS

OO6mrast xapaktepucTtuka TanoreHoB. OCOOCHHOCTH CTPOCHHUS aATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMoOJeiiCTBUE € METAJIaMH, HEMETaUlaMH, IIejioyaMu). XJIOPOBOAOPOI.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJyYeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OPraHW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IPUPOJE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTeleHH OkucieHus. CTpoeHue U (U3MYECKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOAA U Cepbl. AJUIOTPONHBIE MOJU(PUKALIMKN KUCIOPOIa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOAd, CTpOeHUE, (PU3HUECKUE U
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xuMuyeckne cBorcTBa. OKCHIBI CEpPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3nueckue U XUMHUYECKHE CBOMCTBa (00mMe Kak
MpeACTaBUTENsl Kjacca KHCIOT U crneuuduueckue). XUMUYECKUE PpEaKIUH,
JeXallhue B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJyYeHHs] CEpHOW KHUCIIOTHI.
IIpumenenue cepHoit KucaoThl. ConM CepHOM KUCIIOTHI, KAYECTBEHHAS peakuus Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMUUECKOE
3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl COEIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

O6mas xapakrtepuctuka 3aeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
¢usznueckre U XuMuyeckue cBoiictea. KpyrosopotT azora B nmpupojae. AMMHaK, €ro
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MojlydeHue U npuMmeHenue. Coiaum aMMOHMS,
ux (U3NYECKHEe U XUMUUECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3MYECKUe W XUMHYECKUE
cBoiicTBa (0OIlME Kak MpEeACTaBUTENs Kiacca KUCIOT M crhenuuyeckue).
Hcnons3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuii. XUMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIIEeH cpe/ibl COeIMHEHUSIMH a30Ta
(KUCIOTHBIE NTOKAM, 3arpsi3HEHHE BO3/AyXa, MOYBbI W Boao&éMOB). docdop,
aloTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciaora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPEHHUIA.

O6mas xapaktepuctuka smeMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTIEpOoHd,  aJUIOTPOIHBIC
Monu(UKAlMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UYECKUE U XUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yrinepona B mpupoze. Okcuubl yriaepoaa, ux
duznueckre W XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIYYCHHE U TPUMEHEHUE. DKOJOTHYECKHUE MPOOJIEMBI, CBS3aHHBIE C OKCHIIOM
yrieponaa (IV), rumoresa rio0anbHOrO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ COoNM, NX (PU3HUYCCKUE U XMMHUYCCKUE CBOMCTRBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KAK O COCMHEHUIIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HePTb),
MPOAYKTHl UX MepepaboTKu (OEH3MH), UX POJib B OBITY W IPOMBILIJICHHOCTH.
[lonsiTue 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: KUpPaX, O€NKax, yrieBoJax — U ux
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poJii B OKM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usnueckue H XUMHYECKHE CBOICTBA, INOJy4€HHE W
npuMenenne. CoeauHeHus KpeMHusi B mpupoje. OOuiue mnpenacraBieHus o0
okcune kpemaus (1V) u xkpemHueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelIue CTpouTEeIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobieMbl 0€30MacHOTO HMCTIOJIb30BaAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
IPOBEICHUE KAUY€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHUS, OIbBITHI, OTpaKarolue (PU3NUECKUEe W XUMHYECKHE CBOWCTBA
rajoreHoB M WX COCAWHEHMM (BO3MOXKHO WCIIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpas3laMud XJOpHAOB (TAJIOTCHUIOB), O3HAKOMJICHHUE C
oOpazmamMmu  ceppl W e€  coeAUHEHUSIMU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOJIOICHUE TIporiecca OOYTIIMBaHUs caxapa MoJl JICHCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HW3YyYEHHE XUMHUYECKHUX CBOMCTB
pa30aBIEeHHON CEpPHOM KHUCIIOTHI, MPOBEACHUE KAUeCTBEHHON peakiuu Ha cyibdar-
MOH U HaOJIOJeHHEe TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu azora, ¢ochopa U HUX COEIUHEHUU (BO3MOXKHO HCIOIH30BaHUE
BUJIeOMaTepragoB), o0pa3amMu a30THBIX U (PocPOpHBIX ya0OpeHUid, MOTydeHHE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMil Ha UOH aMMOHUS U ¢GocdhaT-uOH U U3yYEHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3aUMOJICVCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEJBIO
(BO3MOKHO HCTIOJIb30BaHUE BHJICOMATEPUAIIOB), U3yUYCHHUE MoJiesien
KPUCTANTMYECKUX pemETOK anMaza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aZICOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPONCTBOM TPOTHBOTa3a, MOJydYeHHUe, COOMpaHue, pacro3HaBaHUE U M3YyUCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KauyeCTBEHHBIX Peakiuii Ha KapOOHAT H
CWIMKAT-UOHBl W HW3y4YE€HHE TNPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
MPOAYKIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PpEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxxHele HeMeTallIbl U UX COEAUHEHUS.

MeTansbl M UX COeIMHEHUS

OO0mrast XapakTEepUCTUKA XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemeHtoB J[. WM.
MengeneeBa u crpoeHust atomoB. CTpoeHue MetaioB. Merajuinueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTaUIMYecKass  pemérka.  DJIEKTPOXUMHUYECKUM  Psif
HarnpsbkeHut metaioB. Ou3nyueckue U XMMHUYECKUE CBOWMCTBa MeTauioB. OO1ue



12

crocoObl MoyydeHus: MeTayioB. IloHsATHE O KOPpPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrniaBbl (CTajdb, YYT'YH, IIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[I{emounple MeTaJLIbl: NoJIokeHUE B [leproanyeckoil cUCTEME XMMHYECKHX
anemeHnToB JI. M. MeHaeneeBa, CTpO€HHME MX aTOMOB, HaXxOXICHUE B TMPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U kamus). OKCUabl U
TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB U HUX
COCIMHECHUM.

[[lenouyHO3EMENBHBIE METAJUIBI MAarHMii W KaJIbIUW: TOJIOXXEHUE B
Ilepuonnueckon cucreMe xumudeckux sinemeHTos JI. 1. Menneneesa, ctpoenue
UX aTOMOB, HAaXOXJIeHUE B Ipupoae. PU3nyeckue U XUMUYECKHE CBOMCTBA MarHus
U Kaiplmsa. BakHeimme coeauHeHUs Kalmbliusg (OKCHJ, THAPOKCHI, COJIHN).
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMH: OJI0O)KeHUE B [lepnoanueckoi cucTeMe XMMHUYECKHUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoOEHHE aTOMa, HAXOXJE€HUE B mnpuponac. Puszndeckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpHbIE CBOWCTBA OKCHJIA U THUAPOKCHUIA
ATIOMHUHMUS.

XKeneso: nonoxenue B [leprognueckoil cuctemMe XUMHUYECKUX 3JIEMEHTOB /JI.
N. MeHnneneeBa, cTpoeHHWE aroMa, HaxoxkjaeHue B mpuponae. dusmyeckue u
XUMHYECKUE CBOMCTBA sxene3a. OKCuIbl, THAPOKCHIBI U comu xene3a (11) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCcnepumenm:

O3HaKOMJIEHHE C oOpasllaMi METAJIOB M CIUIABOB, HX (U3UYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB XECTKOW BOJBI, IPOLIECCAa TOPEHUS Kele3a B KUCIOPOIe
(BO3MOKHO  HCMOJB30BAaHUE  BUIAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKIUil HA WOHBI: MarHus, KaJbLMs, AJIIOMUHUS, LIMHKA, XKeje3a
(1) u xemnesa (1), mequ (I1), HabGIOACHUE W OMTUCAHKE TTPOIECCOB OKPAITUBAHUS
IJJaMEHH MOHAaMU HATpUsl, Kajlusg U KaiblUs (BO3MOXXHO UCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HCCIIeJOBAaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHHUS
Y THIPOKCUJA [IMHKA, PEHICHHE SKCIEPUMEHTAIIbHBIX 3a/1a4d o TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HH YeEJIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakiuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABIICHUSX.
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XUMUYECKOe 3arps3HEHHE OKPYXKAlomled cpeabl (MpeaenbHas JOMyCcTUMas
KOHLEHTpanus BeuliecTs, aanee — [1JIK). Ponb xuMuun B pemieHnn 3K0J0THYECKUX
npooem.

Xumuueckuit IKcnepumenm:

U3y4YeHHe 00pa3loB MaTepualioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHuabl).

Mescnpeomemmunie ceéa3u

Peanmzamust MeXmnpeaMETHBIX CBsA3€d NpU W3YYCHHH XUMHU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAayYHBIX
TOHSITHI, TaK ¥ TIOHSITHH, SIBISIFONTUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEAMETOB
€CTEeCTBEHHO--Hay4YHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHBIC TIOHSATHUS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KIAaCCUPUKAIMUI, TIEePUOJIUIHOCTh, HAOIIO/ICHNE,
OKCMIEPUMEHT, MOJICJIMPOBAaHNE, H3MEPECHUE, MOJIEb, SBJICHUE, MaPHUKOBHIMI
3¢ PeKT, TeXHOIOTHUSI, MaTEPUAIIbI.

Odwuszuka: MaTepus, aToM, OJJIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIH]I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUN 3apsll, MPOBOIHUKH,
NOJYIPOBOAHUKH, JTUINEKTPUKH, (POTOIIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIITMNYECKas
pemérka, CruiaBbl, (U3MYECKHE BEIWYUHBI, €AUHUIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/bI, COJHIIE.

buonorus: dorocunTes, npixaHue, Omocdepa, IKOCHCTEMa, MHHEPAIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadmsa: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIC IOPOIHI,
MOJIC3HbIE HCKOIIaeMBbIE, TOTLIIUBO, BOJIHBIC pecypchl.
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IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TMOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIUN 00YUaIOIINXCS.

JIndHOCTHBIE  pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paciIipeHue OMnbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJI€ B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacJeIuI0, TOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKU B IKU3HHU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIJIAJIETh JIOCTOBEPHOM HMHQOpMaLUei O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 0OIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyruX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIHHOCTU MPHU
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Y4eOHOW JeATEeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMIOBEJACHHWE U IIOCTYIIKM CBOMX TOBApHUILEH C IMO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB,;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTaBISIOLINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAMPABICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBIE Ji1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SIBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
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HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN
JTUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMHU CpPEACTBAMH HUHQPOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEHHIO M TO3HAHMIO, JIF0OO3HATENBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEILCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4) popMupoOBaHHUSI KYJbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJICACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOAMMOCTH  COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TIpU  OOpalieHuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAy M pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJIMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHBIH BBHIOOD
UHAUBUAYATBHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEelIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBAaHMS, MTOHUMAaHHUE [IEHHOCTH 3J0POBOTO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
MpaBuI 0€30MAaCHOTO MTOBEJCHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUsX,
YTPOKAIOIINUX 3I0POBbIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIy4aeMble MPU WU3YYCHHH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI  DKOJOTMYECKOW  KYJIbTYpbl, OCO3HaHHsS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTel UX pEeLIeHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUS PyKOBOJCTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE JIS
dbopMupoBaHUST MUPOBO33PEHUSI OOIICHAYy4YHbIE TOHATUS (3aKOH, Teopus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIIEPUMEHT U JAPYToe.), KOTOpbIe
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HCIIOJIB3YIOTCS B €CTECTBEHHO-HAaYYHbIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUHI U3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOU
HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YU4eOHBIC NEUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYISATHUBHBIE), KOTOpbIE 0OecHeunBaroT (GOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE Yy4eOHbIe JeiicTBUS

ba3zoBbie JJornueckue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMW: PaCKPBIBaTh CMBICI XUMHYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3h C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIsI 00BSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHHS U
KpUTEPUHU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CJIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJBI U 3aKIIFOUCHHUS;

yMEHHE TMPUMEHATh B TMpolLlecCe TMO3HAHUS TOHATHS (NIPEIMETHBIE U
METanpeIMETHbIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJIENH, UCTIOIb3yEMbIE B XUMHUH,
IpeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TI03HABATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHi,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICIICTBEHHBIE CBS3HM U
IPOTUBOPEUHS B U3YUAEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BaTh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKkKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3AMU W TIPOBEICHUIO
YUEHHYECKHX O3KCIEpUMEHTOB, YMEHHE HaONIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJabTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojeIaHHON padoTe.

Pabora ¢ ungopmaumeii:

yMEHUE BbIOHMpATh, AHAIU3UPOBATH U HWHTEPIPETUPOBATH HH(POPMALIUIO
Pa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHHS, CIPaBOYHBIC
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mocoOus, pecypcsl WHTepHETa), KPUTHYECKH OIICHWBATH IMPOTHBOPEUYMBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

YMEHHE TPUMEHSTh PA3JIMYHBIE METOJBI M 3alpOChl MPHU TMOWCKE U OTOOpE
nH(OpPMAITMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHCHUS
y4eOHBIX U MMO3HABATEIBHBIX 3a/1a4 OMPEISIEHHOTO TUIIA, TPHOOPETCHHE OTBITA B
00JaCTH  WCTIOJB30BaHMS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpPOW aKTHBHOTO MCIIOJIB30BaHUS PA3IMUHBIX TTIOUCKOBBIX CHCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTHUMAIBHYIO (pOpMy TIpeacTaBlieHus HH)OpPMAIUU |
WITIOCTPUPOBATh peIlaeMble 3a/laddl HECIOXHBIMA CXEMaMH, JharpaMMaMu,
ApyruMH popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE WCIOJB30BaTh M aHAJM3UpOBaTh B Tpolecce Yy4eOHOW U
MCCIICZIOBATEIBCKON JEATEILHOCTH MH()OPMAIMIO O BIMSHUH MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SWCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYXAroIIed TIpPHPOIHON
CpE/IbL.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eficTBUSI:

YMEHHUsI 3aJlaBaTh BOMPOCHI (B XoJe auanora W (WIH) JHCKYCCHUH) IIO
CyLIECTBY  OOCyXJaeMoW TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEIOKEHHOM 3a/1a4H;

YMEHHUS  TPEJCTaBIATh  MOJyYEHHbIE  Pe3yJabTaThl  IMO3HABATEIHLHOMN
NESTENBbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUSI XMMUYECKOT0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMNX MpPOOJieM Ha OCHOBE Y4€Ta OOIIUX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICCTBHI, OMNpENeIeHHe KpUTEPHUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PerynsiTuBHbIe YHHBePcaIbHbIE YUeOHbIe IeiicTBUS:

YMEHHE CaMOCTOSATEIBHO OIPEACNSITh IMENH EATeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh W TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 3(h(PeKTUBHBIE CTIOCOOBI PENICHHS YICOHBIX U
MO3HABATENBHBIX 3a/1a4, CaMOCTOATENHFHO COCTABIATH WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM  JEWCTBUMA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAaHUW 00 M3y4aeMbIX OOBEKTaX — BEIMIECTBAX U PEAKIHSX,
OIICHWBATh COOTBETCTBUE MOJIYUYCHHOTO DE3yJibTaTa 3asBICHHON IEJIH, YMCHHE
MCITOJIB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, PEJIaraeMbIe B YCIOBUH 3aJaHUH.

INPEAMETHBIE PE3YJIBTATbI
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B cocrtaBe mnpeaMeTHBIX pPE3yJAbTaTOB IO OCBOCHUIO 00s3aTEIHHOTO
coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHON (enaepalbHON pabdoueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4HbIC 3HAHUS, YMEHUS M CIIOCOOBI
NeUCTBUM, creuudpuyeckue s NOpeaMeTHor obnactu «XuMus», BUIbI
NEATENBHOCTA MO  TMOJYYCHUIO HOBOTO  3HAHWS, €ro  HHTEPIpPETaluu,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoHiy o0yuenus B 8 kiiacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OO0YUAIOIMIUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHUI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHAST M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMHUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCIJIOTA, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHUS, XMMHYECKass peakius, KiaccuPukamus peakiuii: peakiuu
COCJIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaAKIUH 3aMEUICHUS, PEeaKIUu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIINH, TEIUIOBOM IP(DEKT peakinu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paauyc
aToMa, XMMHMYECKAasl CBsI3b, IOJSIPHAS M HEIOJISIPHAs KOBAJICHTHAsS CBSI3b,
VOHHAsI CBs3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Jis1 BEILIECTBA
(MpoLEeHTHAs! KOHLIEHTPAIIKs) B PACTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHWYECKUX IIOHATHU U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (OpMYI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENATh BAJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNIeHb  OKHCJCHHUS  DJEMEHTOB B  OWHApHBIX  COCAMHCHHSX,
IIPUHAJIC)KHOCTh BELIECTB K ONPEAECIEHHOMY KIJIACCY COCIUHEHUU II0
dbopMynaMm, BHJI XUMHYECKOW CBs3U (KOBAJICHTHAss ¥ WOHHAas) B
HEOPraHWYECKUX COCIUHECHUSAX;

e packpeiBaTh cMmbich llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX MOJOXKeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHS MAcChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIAPHOTO YUEHHUsI, 3aKOHA ABOTraapo;

e OIHKCHIBATHL M XapakTepuszoBaTh TabnuMuyHyto (opmy Ilepuoamueckoi
CHCTEMBbl XMMHYECKHX DJJIEMEHTOB: pAa3JINuyaTh IIOHITUSA «TJIABHAA
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnmna)», Maneie u
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OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPHIE HMEIOTCS B
tabimue «llepmonnueckass cucrema xumuyeckux osnemeHtoB J[. .
MenpneneeBay C YHCIOBBIMHU XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, 00llee YuciIo 3JIEKTPOHOB
U pacrpeieieHHe UX M0 IEKTPOHHBIM CIOSM);

e KJACCU(PUIMPOBATH XMUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peakiuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEakLUUU
BEUIECTB, MO TEMIOBOMY 3D (DEKTy);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
ypaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKITU;

e IPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKaHUS XUMHUYECKUX TPEBpAICHUN B
Pa3TUYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJIO XUMHUYECKOro »dJeMeHTa 1o QopMmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

e TIPUMEHSATH OCHOBHBIEC ONEPALMN MBICIUTEIBHON NEATEIbHOCTA — aHAJIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCu(UKAIHUIO,
BBISIBICHUE IMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEAKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAONIONEHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CIIENOBAaTh IMpaBWiIaM  ITOJIb30BaHHS ~ XMUMHUYECKOW  MOCYAOM H
1abopaTopHBIM 00OpyAOBaHHWEM, a TakKe IIpaBUIaM oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYCHHIO U COOHUPaHUIO
ra3oo0pa3HbIX BeUIeCTB (BOAOpPOJa M KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OIPEAECIEHHON MACCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCJIOT C MOMOIIBIO MHIUKATOPOB
(makmyc, heHondpTaNenH, METUIIOPAHK U IPYTHUE).

K xoHIy 00yueHus B 9 Ki1acce mpeMETHbIE pE3yIbTaThl HA 0230BOM YPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e pACKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHSATUN: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO,
CJIOKHO€ BEILECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
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OKHCJICHUSI, XMMUYECKasi pPeaKius, XUMU4IecKasi CBs3b, TEIUIOBOM 3P deKT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, 3JEKTPOJUTHUYECKAsE IUCCOLMALNS, PEAKIMU HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEaKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb, OKHCIEHHE H  BOCCTAHOBJICHHE,
ajuioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
MeTaJUIM4ecKasi), KpUCTaJUIMYecKass peméTka, KOPpO3Hs METAJLIOB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEeakuuH, MPEAeTbHO JOMyCTUMAs
koHnentpauus [1JIK Bemiectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHITUU U
MPUMEHSTh 3TH OHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy COeQUWHEHUH 1o ¢GopMmyrnaMm, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, MeETaNIMYecKas) B HEOPraHMYECKHUX
COCIMHEHHUSX, 3apsij MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpeabl B
BOJHBIX PAacTBOpPaX HEOPraHMYECKUX COCIUHEHUH, TUI KPUCTAIUIMUYECKOMN
PEETKH KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cmbich Ilepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OMNUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pasnmuuaTh TOHATHS «IJIaBHas moarpymnmna (A-rpymnma)y HU «moOodHas
noarpynmna (b-rpynma)», Mameie U OoNbIIME TEPHOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIee 4YHCIO JJICKTPOHOB U
pacmpeneieHue WX 10 DIEKTPOHHBIM CJIOSIM), OOBACHITH OOIIue
3aKOHOMEPHOCTH B U3MEHECHUU CBOMCTB 3JIEMEHTOB M UX COCAWHCHUU B
npeaenax MajlblX NEPUOAOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHHUS UX
aTOMOB;

KIaCCU(UIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluuu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEILECTB, MO TEIJIOBOMY 3(PEKTy, 10 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX PJIEMEHTOB);
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XapaKTepu3oBaTh (OMUCHIBATh) OOIME U cHeU(UUECKUEe XUMUYECKUE
CBOMCTBa TIPOCTHIX M CJOXHBIX BELIECTB, MOJTBEpPKIasi OMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMTHUYECKOM JTUCCOIMALMM  KHUCIIOT,
11EJI04Y€N U COJIEH, MOJIHBIE U COKPALEHHBIC YPAaBHEHUS PEAKLIMKA HOHHOIO
oOMeHa, ypaBHEHUsI pEaklHil, TMOATBEPKAAIOUIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMUHbBIX KIIACCOB;
pPacKpbiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OaiaHca 3TUX PeaKIuii;
POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIlCHUH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYKO MacChl
BEIIIECTB, MAacCCOBYIO JIOJNIO XMMHYECKOrO0 JdJieMeHTa 1o Gdopmylie
COCIMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUU;

coOmoaTh  MpaBujia  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM 000OpYyJOBaHMEM, a TakkKe INpaBuiia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHSIMHU TIO BBINOJHEHUIO
1a00paTOPHBIX XMMHYECKUX OIBITOB 10 TMOJYYEHHIO U COOHUPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOAUTh  PEaKIWH, MOATBEPKIAIONIME  KAYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpUI-, OPOMHU/I-,
noaua-, kapOonat-, ¢ocdar-, cwiIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIBHONW JESTEIbHOCTUH — aHaIU3
U CHUHTE3, CpaBHCHHE, OOOOIIEHNEe, CHCTEMAaTH3allhio, BBISBICHUC
NPUYMHHO-CIICICTBEHHBIX CBA3€M — JJIsl W3YUYEHHsS] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HAOJIFOICHNE, M3MEpPEHNe, MOJACIUPOBAHUE, DKCICPUMEHT (pEasIbHBIN U
MBICJICHHBIN ).
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8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (PPOBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
XuMusg — BakHas 00J1aCcTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MIPAKTHYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
BemectBa n xuMuyeckue bu6moreka [IOK
1.2 15 0,5
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30



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
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Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoauyeckasi cucrema xummuieckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3b. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U

31 [Iepuoanueckas cucrema ; bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edso0.ru/7f41837c
Memnnene-eBa. CTpoeHHe aToMa

. )éI/IMquCKaﬂ CBSI3b. . . Butnmorexa [OK

. KHCITUTEIIHHO-
BOCCTaHOBHTEJIHHBIC PEAKITUN https://m.edsoo.ru/7f41837c
bubnuorexa [JOK
Hroro o paszeny 15 https:// m.edso;I ru/7f41837c
PezepBHOE Bpemst 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 35

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
11 [ToBTOpEeHUe U yriuyoaeHne 3HaHUH 5 bubmuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJUTHYECKAST AUCCOIUALIHS. 8 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M X cOeAMHEHHUS
51 OO6m1ast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01ast XapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' PYIHEL 2-€P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemMeHToB VA-rpymnmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
COEJIMHEHUS
54 OO11ast XxapakTepUCTUKAa XMMUYECKUX 3 1 5 bubnuoreka [IOK
' anemeHToB |VA-rpynnsl. Yrieposa u 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
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erMHI/II\/JI 1 UX COCINMHCHUA

Wroro mo pazueny 25
Pa3znea 3. MeTaJJIbl M MX COeIUHEHUA
. bubnuoreka [JOK
A1 4
3 Obmue cBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
2 B 1
3 aKHEHUITHE MeTaJIIBl M UX COSIMHEHHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumus v oKpy:Kamomasi cpeia
4.1 BemtectBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa LOK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemsa 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
pecypchl

1 [Ipeamer xumun. Posie xumuu B KU3HA 1 bubnuoreka [JOK
yenoBeka. Tena u BelecTna. https://m.edsoo.ru/ff0d210c
[ToHsaTHE O METO1aX MO3HAHUSA B XUMUHU.

2 BemecTBa n XuMu4deckue peakiuu 1 0,5 bubmorexa [OK

IH peartiH. ' https://m.edsoo.ru/ff0d227e
CraproBas 1MarHOCTHUKa
[IpakTrueckast padota Ne 1 «IIpaBuia paboTh
3 B JIaOOpaTOpHUH U MPUEMBI OOpaIICHUS C 1 1 Bu6mmorexa [IOK
patop P patt https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bubnuoreka [JOK
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padota Ne 1 «Paznenenue

5 cMmecelt (Ha mpuMepe OYUCTKY TOBAPEHHOM 1 1 bubmorexa HOK

pHMED P https://m.edsoo.ru/ff0d28c8
COJIH)»
bubnuoreka [JOK
6 A 1
TOMBEH MOISKYIRE https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuoreka [JOK

XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
b K
8 [IpocThie U cIOKHBIE BELIECTBA 1 nommotexa [0

https://m.edsoo.ru/ff0d2a6c¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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9 ATOMHO-MOJICKYJIIPHOE YUCHHUE bubamorexa [OK
yip v https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
10 Xumuueckas popmyra BaHeHTI}IIIOCTI) aTOMOB Bubnrorexa LIOK
pMyI8. https://m.edsoo.ru/ff0d2eae
XUMHYECKHX AJIICMEHTOB
11 OTHOCHUTENBHAS aTOMHAsT Macca. bubnuotexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMAYECKOTO dJIeMEHTa B bu6moreka [IOK
COCTMHEHNH https://m.edsoo.ru/ff0d350c
13 KomnnuecTtBo BemectBa. Mosib. Mosisipaast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue U XUMHUYECKHE SBIICHUS. bubnuorexa [JOK
XuMuUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubnuoreka [IOK
XUMHUUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus koandecTBa, MacChl BEIIECTBA bubnuoreka [JOK
110 YPaBHEHUSIM XUMHUUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUYeCKUX peakimil
18 (coe I/IIf;HI/I}Iu a3JI0KCHHUS 3a1\lZe euHI/I}I bubmorexa HOK
A > P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIIUKJIOTICTUCT O6ogII eHHUE U bubmmorexa [JOK
1 AHCT: Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 BemectBa n XuMH4ecKue peakuuu bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecs rasos. CocraB Bo3ayxa.

bu6mmoreka [IOK

21 K — .
HCTIOPOJ] — DJIEMEHT U MPOCTOE BEIECTBO httos://m.edsoo.ru/ff0dA4ge
Os3oH
dusnyeckue U XUMHYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKkiuu OKUCIIEHUSI, TOPEHHUE) bubmorexa HOK
p p - TOP ' https://m.edsoo.ru/ff0d4614
TTousarue 00 okcumax
Crioco0OpI OTy4eHHST KUCITOPOia B
23 J1a00PATOPUU U IIPOMBIIIIIEHHOCTH bubmmorexa LOK
patop p ) https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit 3 PexT XuMHUIeCKo# peakiuy,
24 MOHITHE O TEPMOXUMHUUECKOM YPaBHEHUHU bubmmorexa TIOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUCCKHUX PEAKITUIX
Tommmso (HedThb, Yroiab U METAH).
25 3ar HSHGI-EI/qu];OS ¢ a, CII0COOBI zzro bubmorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 2 o Teme
26 «[Tonyuenne u codbupanue KUCIopoaa bubmmorexa [IOK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bomopoa — snemMeHT U MpoCcTOEe BEMIECTRO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
Bojopoaa. IIpumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 TToHaTHE O KHCIIOTAX U COJISIX
https://m.edsoo.ru/ffod50d2
30 Crnioco6bl mosryyeHus BOAOPOaa B bubnuorexa [IOK



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
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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nabopaTopuu

https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o reme

31 «[lonyuenue u cobupaHue BOIOPOIA bubnmorexa LOK
7 . P poAa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE ero CBOHCTBY
" bubnuotexa [JOK
32 MoutstpHBIH 00BEM ra3oB. 3aK0H ABOTaapo
P P https://m.edsoo.ru/ff0d542e
Brurunciienns 00béMa, KOJINYECTBA BEIECTBA
33 rasa Io ero M3BECTHOMY KOJIHYECTB bubnmorexa LOK
.. Y y https://m.edsoo.ru/ff0d55a0
BEIECTBA WM 00BEMY
Brruncnenust 00b€MOB ra3oB 10 ypaBHEHUIO
34 €aKI[MHA HAa OCHOBE 3aKOHA 0OBEMHBIX bubmmorexa [OK
pedst o https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH T'a30B
35 dusnyeckre 1 XUMHUYECKHAE CBOIICTBA BOJIBI bubmmorexa IOK
a https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsaTre 00 bubnuorexa [JOK
WHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Haceimennsie u
37 HEHACBIIIIEHHBIE PAaCTBOPEL. MaccoBas 101 Eubmorexa HOK
p prl. https://m.edsoo.ru/ff0d5h40
BEIIlECTBA B pPacTBOpE
[IpakTnueckas paborta Ne 5 o Teme
38 «[IpuroroBiieHre pacTBOPOB C ONPENECIEHHON Eubmorexa HOK
p N B p p p https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA»
Wrorosslii koHTpOIb 110 TEME «Kucnopo. Bu6uorexa [JOK
39
Bozopon. Bona» https://m.eds00.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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[Tosmydyenne u XuMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX Bubmrorexa LIOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHwusI: COCTaB, K1accuuKaIms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHUYECKHE CBONCTBA bubnuorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee?
45 [Tony4yeHnue u XUMHYECKUE CBOMCTBA KUCIIOT Bubnmorexa [IOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemnue): HOMEHKIIATypa, CIoCcOObI bubnuoreka [IOK
MOJIy4YECHHS, XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[Ipaktrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'enernueckas cBsi3b MEXKy KilaccaMu bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bubnuoreka [JOK
49 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN https://m.edso0.ru/00adach?
50 HWroroBblii KOHTpob 1O TeMe "OCHOBHbIE bubnuoreka [JOK
KJIaCChl HEOPraHUYECKUX COETMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKU KIACCHU(PUKAIIUU
bu6mmoreka [JOK
51 XUMUYECKUX 3JIeMeHTOB. [loHaTHe 0 rpynmax

CXOJHBIX 3JICMCHTOB

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



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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[Iepnoanueckuit 3axoH u [lepnoanyeckas

52 cUCTeMa XMMUYECKUX 351eMeHTOB /. U bubamorexa [OK
o https://m.edsoo.ru/00ada52¢c
Meuneneena
53 Tlepuoawl, rPYIIIbL, ITOATPYIIIILI bubnmorexa LOK
PHOBL, TPYIIIBL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX sIJIED. bubnuotexa [JOK
M3oTonmr https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB Ilepuonnueckoit cucremsr J{. U brbmorexa [TOK
pHoa T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTHKa XUMHUUIECKOTO DJIEMEHTA T10
. bubnuorexa [JOK
56 ero nosoxeHuto B [leproanveckoit cucreme
https://m.edsoo.ru/00ada824
. Y. MenneneeBa
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BuTHs Hayku U ipaktuku. /1. . bubnuoreka [IOK
MenneneeB — y4EHBIN, MTEIaror U https://m.edsoo.ru/00ada96e
rpakJIaHUH
DIJIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubnuoreka [JOK
58
XUMHAYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHag xumMudeckas CBsA3b Eubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas noiasapHas XuMU4YeCcKas CBI3b bubmorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoisspHas XUMHYECKAs CBIA3b bubmorexa LIOK
p https://m.edsoo.ru/00adaab9
62 CTeleHns OKUCIIEHUS bubmorexa [IOK

https://m.edsoo.ru/00adae28



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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63 OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH 1 bubmorexa HOK
peaidt https://m.edso00.ru/00adb076
bu6mmoreka [IOK
4 1
6 OKHCIIUTEIN U BOCCTAHOBUTCIIH httos://m.edsoo.ru/00adb076
65 HWroroBelii KOHTPOJIb 110 TeMe «CTpoeHHne aToMa. 1 1 bubnuotexa [JOK
XuMudeckasi CBSI3b» https://m.edsoo.ru/00adb486
bu6mmoreka [{OK
4 1
66 TOTOBOE IMOBTOPEHUE 3a Kypc 8 Kiiacca htts://m.edsoo.ru/00adb33c
bu6moreka [IOK
7 4 1
6 TOTOBOE IMOBTOPEHUE 3a Kypc 8 Kiiacca htts://m.eds0o.ru/00adach?
bu6mmoreka [IOK
68 4 8 1
TOTOBOE IMOBTOPEHUE 3a Kypc 8 Kiiacca httos://m.edsoo.ru/f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3,5



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uugpoBbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue op
Bcero o0pa3oBaTtejibHbIE
padoThl padoTsbI
pecypcsbl
[Tepuonnueckuii 3akoH. [leproanueckas
bu6mmoreka [{OK
1 cucTeMa XMMHYeCKuX 3yiemeHToB JI. W. 1
https://m.edsoo.ru/00adb59e
Menneneena.
3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 Bubamorexa [JOK
P p https://m.edsoo.ru/00adb6b6
MEPHOJIOB.
Knaccudukanus 1 HOMEHKIaTypa
3 HeopraHuyeckux BeuecTs. [loBTopenne u 1 bubnuorexa [JOK
yTIIyOJIeHHE 3HAaHUW OCHOBHBIX Pa3/IeiioB https://m.edsoo.ru/00adb7e2
Kypca 8 kiacca.
4 Bunnl xuMuueckoil CBS3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 Knaccudukanus XuMHYECKUX peakuui mo 1
Pa3IUYHBIM MPU3HAKAM
5 Knaccudukanus XuMHYECKUX peakuii Mo 1 bubnunoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XUMUYECKON PEAKIIUH.
7 [ToHATHE O TOMOTEHHBIX M T'€TEPOTE€HHBIX 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peakuusx
8 [ToHsATHE O XUMHUYECKOM PAaBHOBECHH. 1 bubnuorexa [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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@aKTOpPBI, BIUAIOIIAE HA CKOPOCTh
XUMHYECKON PCaKur U MOJIOKCHUC
XHUMHUYECCKOT'O paBHOBCCHUS

https://m.edsoo.ru/00adc28¢c

XUMHUECKHE CBOMCTBA HA TPUMEPE XJI0pa

9 OKHUCIUTETbHO-BOCCTAaHOBUTEIIBHBIC bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 2MEKTPOIIUTHYECKON JUCCOLMALINH. bubnuorexa [JOK
CunbHbI€ U ci1a0ble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HMounrle ypaBHeHUS peakiui bubmmorexa LOK
yp p https://m.edso0.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIIOT U OCHOBAHUN
12 B CBETE IIPEACTaBICHUI 00 bubmmorexa TOK
P . https://m.edso0.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOIHAITIT
XHUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHNI 00 DIIEKTPOIUTHUECKON bubmorexa HOK
e p https://m.edso0.ru/00add8b2
IHUCCOLMAIIAN
14 [Tonsarue o ruaposnse couen bubmmorexa [IOK
AP https://m.edso0.ru/00add9d4
bu6mmoreka [JOK
15 O00011eHre U cucTeMaTU3alus 3HAHUN
B H https://m.edsoo.ru/00addd12
16 [IpakTuueckas paborta Ne 1. «Pemenue bubnuoreka [JOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
W TOroBbIii KOHTPOJIB 110 TEME
17 «DIEKTPOIIUTHYECKAS TUCCOLIHAIHS bubmorexa [IOK
p ’ https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
18 OO11as XxapakTepuCTUKa raJIoreHOB. bubnmoreka [JOK

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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Xnoposojopoa. CossiHast KUCIIOTA,

19 XUMUYECKUE CBOMCTBA, MOTYyUCHUE brbamorexa [OK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[Tony4eHne COJISTHON KHUCIIOTBI, U3yUEeHUE bubmorexa HOK
Lo s https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Berurcnenus o ypaBHEHUSM XUMHUYECKUX
21 €aKIUH, €CITM OJTMH U3 PEarcHTOB JaH B bubmorexa HOK
p ’ P https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mras xapakTepucTuka 31eMeHToB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Hax0>1<p €HHe cepbl I/I(beé coe I/IHCiI/IfI B bubamorera LOK
a P fl https://m.edsoo.ru/00ade64a
pHupoie. XMMHUYECKHE CBONCTBA CEphI
24 CepoBonopo, cTpoeHue, (pu3ndeckue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3HYecKre 1 XUMUYECKHE CBOKCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEaKIInu, JIeKAIINE B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIoco0a MoTydeHus bubnuoreka [JOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COSAUHEHUSIMHU CEPhI
97 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OOm1ast xapakTepuCTHKa 3J1eMeHTOB VA- bubnuorexa [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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rpynmsl. A30T, paclipoCTpaHEHUE B
npupoje, GU3nYecKne U XUMHUECKUE
CBOICTBA

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

AMMHaK, ero GU3NIeCKue 1 XUMUYECKHE

bu6mmoreka [IOK

29
CBOWCTBA, ITOJIyYCHHE U IPUMEHEHUE https://m.edso0.ru/00adf004
[IpaxTnueckas padota Ne 3 o Teme

30 «[Tony4ueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK

T ek https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, eé Gpusndeckue u bubnuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB | COJICH aMMOHHS

39 B KQYECTBE MUHEPAIBHBIX YI0OPEHUN. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSAMHU a30Ta
®docdop. Oxcua pocdopa (V) u pochopuas

33 KHCJIOTa, GU3UYECKUE U XUMHUUCCKHE bubmorexa HOK

L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4eHUE
Hcnonws3oBanue GocdaToB B Ka4eCTBE
34 MUHEPAJIBHBIX YI0OOpEeHU. 3arpsi3HEHUE Eubmorexa HOK
p N yAObP - 24rP https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu

35 Yraepon, paclipoCTpaHEHHUE B IPUPOJIE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHUUYECKHE CBOMCTBA. JKOJOTUYECKUE bubmuoreka [JOK

HpO6JIeMLI, CBA3aHHBIC C OKCUIAOM YIJICpoda
(V)

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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37 VYroJibHAsI KUCOTA U €€ COJn Bubmrorexa LIOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme BuGmorexa LK
38 "ToayHenue yriekucioro rasa. https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakiys Ha kapOoHaT-HOH"
[TepBoHauanbHBIE TIOHATHUS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubnmorexa LHOK
S —— https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coeannenus Bubnmorexa [JOK
https://m.edsoo.ru/00ae080a
[IpakTueckas padota Ne 5. Pemenue
A1 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubnuoreka [IOK
«Baxuelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
42 HtoroBslii KOHTPOJIb 1O TeMe «BaxHenine bubnuoreka [IOK
HEMETAJUILI U UX COSTUHEHUI https://m.edsoo.ru/00ae0el8
OO01as XxapakTepUCTUKA XUMUYECKUX
43 3JIEMEHTOB — METAJUIOB. MeTannndeckas bubnuoreka [JOK
CBSI3b M METAJUIMYECKAs KPUCTAIUIMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKue CBOMCTBa METAIJIOB
XUMUYECKUE CBOWCTBA METAIIJIOB.
44 DNEKTPOXUMHUYECKUH Pl HAIPSKEHUM bubmorexa HOK
MCTATIOR https://m.edsoo.ru/00ae1156
OO11re cnocoObl MOJTyYeHUsT METAILIOB.
45 Crnasel. BeruncneHus no ypaBHEHUAM bubnuorexa [IOK

XUMHUYCCKUX peaKHHﬁ, €CJIM OJUH U3
PCarcHTOB COACPKUT IPUMECU

https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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46 [TonsiTHE O KOPPO3UM METAILIIOB Bubmrorexa LIOK
https://m.edsoo.ru/00ae1278
bubnuotexa [JOK

41 [enotrie MeTaitbt https://m.edsocI)_.[ ru/00ael4b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubnmorexa LHOK
https://m.edsoo.ru/00ael4b2

49 [[{er0uyHO3EMENBHBIE METAITBI — KAJbLIHN 1 bubnuotexa [JOK

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

50 Baxneime coeITMHCHAS KaTbITUS brbmorexa [TOK
https://m.edsoo.ru/00ael5e8

51 O06o01enre 1 cucTeMaTru3amus 3HaHUHA

N N bubnuorexa [JOK
52 JKécTtkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS httos://m.e dsogru 100261886
[IpakTruueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 bubmmorexa LOK
" https://m.edsoo.ru/00aelae8
yCTpaHCHHS
. bubnuoreka [JOK
>4 ATioMHHHH https:// m.edsoc%.I ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64

56 Weneso bubnuoreka [[OK
https://m.edsoo.ru/00ae1d86

57 Oxcunpl, THAPOKCH B U conu xkene3a (1) u bubnmoreka [JOK

xenesa (I11) https://m.edsoo.ru/00ae35e6

58 O06o01eHre U cucTeMaTr3amus 3HaHUHA

59 IIpakTtuyeckas pabora Ne 7. Pemenue bubnuorexa [IOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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SKCIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxxHen1e MeTaJuibl 1 UX COEIUHEHUSI»

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

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX
peaKIII/If/'I, €CJIM OAWH U3 pCarcHTOB J1aH B

bu6mmoreka [{OK

60 0 . 1
MSDBITIE I conepnmuT fipamMech https.//m.edso0.ru/00ae1750
Beraucienus MaccoBoii 10J1M BBIXO/Ia
MPOAYKTA PEAKIIHI
61 O06o001IeHe U CUCTEMAaTHU3aIUs 3HAHUMA 1
62 HroroBslii KOHTPOJIb O TeMe «BaxHenmue 1
METaJUTBl U UX COCTUHCHHUS
63 BeniecTBa n maTrepualnbl B TOBCEAHEBHOM 1 bu6moreka [IOK
JKU3HU YEJIOBEKa https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 1 bubnuorexa [JOK
cpeapl https://m.edsoo.ru/00ae4270
65 PoJib XuMuu B perieHun 3K0JI0TrHYECKUX 1 bubnuoreka [IOK
npooieM https://m.edsoo.ru/00ae4270
bu6mmoreka [JOK
66 Hrorosoe nmoBTopeHue 3a Kype 9 kiacca 1 https://m. edsoo.ru/00ae0d0a
bu6mmoreka [JOK
67 14 9 1
TOTOBOE TOBTOPEIHE 38 Kype 7 1aiacea https://m.edsoo.ru/00adb33c
bubmuoreka [JOK
68 14 9 1
TOTOBOE TOBTOPEIHE 38 Kype 7 1aiacea https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



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
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxrmmonepHoe obmectBo «M3narensctBo «lIpocBemnienue»

tabnuiel: [lepuonnueckas cucrema XumMudeckux snemenToB J{. U.
MenneneeBa, TabJiMia paCTBOPUMOCTH, IICKTPOXUMUYCCKHUH Psii HAITPSIKEHUS

MECTAaJIJIOB

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peamuzanus-tpedoBannii-dI"OC-0cHOBHOT0-00111eT0-00pa30BaHMS. -

MeTtoaudeckoe-mocooue-as-yantes. pdf

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

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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