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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 10O XUMHM Ha YpPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOU
00pa3zoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO OO0IIIEro o0pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe ¢enepalbHON paboueld MPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIIMYU MPENoaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Ha€T TMpEACTaBICHUE O IENsAX, OO0IIeil cTpareruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUA OOYyYAIOIMUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
npeaycMaTpUBAET PACHPEACICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAaHHE IO
pazgenaM M TeMaM MPOrpaMMbl MO XWUMHUHU, ONPEAECISET KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU cojiep>KaHus, PEKOMEHIYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHUSI XHMHUHU C  Y4ETOM  MEXIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKU  y4eOHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4Yaromuxcsi, ONpeAesIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOM
IpOorpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJIel N3ydeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYaloulerocs IO OCBOEHUIO
y4eOHOT0 COJIep KaHMUS.

3HaHMEe XUMHUHU CIY>)KUT OCHOBOM Juisi (OPMHUpPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAXKHYIO
poiib UrpatoT (QopMUpyeMble XUMHUEW MPEJCTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrurd M 00 SBOJIOIUHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHS TI00aTbHBIX
npoOjieM YCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPhEBOM, IHEPreTUUYCCKOM,
MUIIEBON U HKOJIOTHYECKOM 0€30MacHOCTH, MTPOOIIEM 3paBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTEH JJII  CaMOpa3BUTHUS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001Iel 1 (QYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HX CAMOCTOSITENHHOW  y4eOHOW  JesATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M MCCJIEA0BATENbCKUX YMEHHI, HEOOXOIMMBIX Kak B
MMOBCEIHEBHOM JKU3HU, TaK M B MPOPECCUOHAITBHOMN JCSITSIIBHOCTH;

3HAKOMHUT CO CHENU(PUKONW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LIEJIOCTHOTO B3IVIsi1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH O0yYaIOUIUXCS;



crocoOCcTByeT (OPMUPOBAHUIO I[EHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUs B OOYYEHMHM XMMHHM OOECHEYMBAIOTCA CHELU(PUKON
COoJlepKaHMsl ~ y4yeOHOTO  TpeaAMeTa, KOTOPBIM  SIBISETCS  MENaroru4ecKu
aJanTUPOBAHHBIM OTpaXkeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpPENEIEHHOM dTane e
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIOUIUMUCS CHUCTEMBbI IMEPBOHAYANIBHBIX TMOHSITUNH XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHH W HEKOTOPHIX OTACIBHBIX 3HAUYUMBIX TMOHITUU
OpraHUYeCKOM XUMHUHU.

Crpyktypa coaepkaHusi MporpamMMbl MO0 XUMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro monaxona Kk e€ u3yudeHuto. Cojep’kaHue CKIIAJIbIBAETCS U3 CHUCTEMBbI
MOHATUN 0 XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHI O XUMHUYECKOU
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHWU30BaHbI 110 MPUHITUIY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akona [[. 1. MeHaeneeBa kKak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XMMUYECKOU CBS3H;

— TpenctaBlieHUd 00 AIEKTPOJIUTHYECKOM JMCCOLMALMMA  BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE HSMIUPHUYECKH
TIOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJTHOTO
YPOBHS K JPYromMy, BBIMOJHAS (YHKIMA OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IOJYYEHHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl MO XUMHUHU  CIIOCOOCTBYeT  (HOPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTABIIAIOIIEH HAYYHON KapTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3yueHHe XUMUU TPOUCXOAUT C MPUBICYEHUEM
3HAHMA W3 paHee M3YYEHHBIX yUeOHBIX MpeaMeToB: «OKpyKaromHid MUPY,
«buonorus. 5—7 knacce» u «duznka. 7 Kaacey.

[Ipy wW3ydeHWHM XUMHUM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUUECKOU
NEATENIbHOCTU YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKHUX IOJI0KEHUH,
JOCTYTMHBIX 0000IIEHU MUPOBO33PEHUECKOTO XapaKTepa, A3blKa HAYKH, B



OpuoOOIIEHU K HAayYHBIM METOJaM T[IO3HAHUS TPH W3YYCHHH BEIIECTB W
XUMUAYECKUX peakluid, B (OPMHUPOBAHUM U PA3BUTUU TMO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Yy4eOHO-TIO3HABATENbHOW U Y4YEOHO-UCCIEA0BATEIBCKOU
AESITEeTFHOCTH, OCBOCHMHM NPaBUJ 0€30MacHOro OOpaimieHusi C BEIIeCTBaMU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XMMHUU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUsl Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKUEe 1T, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyallbHO pAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CHIOCOOHO aanTHPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIIOBUSM KH3HHU;

— HampaBJICHHOCTh OOYyYeHHs Ha CHCTEMaTHYeCKOe MpHOOIICHHE
O0yJarommMXxcs K CaMOCTOSITEIPHON IT03HABATEIHHON JEATEIBHOCTH, HAyYHBIM
METOoZaM TIO3HAaHUA, (POPMHUPYIOIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yCcIOBHiA, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyUAIOIIMMUCS
OIbITa Pa3HOOOpPA3HOW JEATEeITHPHOCTH, TMO3HAHUS W CAMOIO3HAHWS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIbHOCTH;

— (QopmupoBanue oOmeld QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUH OOBSICHATH M OIICHUBATH SIBJIICHUS
OKpPYXAaIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJY4YEHHBbIE MPU HU3YyUYEHUU
XUMHH, TPUMEHSATh WX TMPU PEIIEHUHU TpoOJeM B TMOBCEIHEBHOW JXKHU3HU W
TPYJOBOM J1€ATETbHOCTH;

— ¢opMmupoBaHHE y OOYyYaIOIIUXCS TYMAaHHUCTHMYECKHX OTHOIICHUH,
NOHUMAHUS [EHHOCTH XHUMHUYECKUX 3HAHWM HJi BBIPAOOTKH DKOJOTHYECKHU
IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM NEATETBHOCTH B IENAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPY>KAIOIIEH PUPOTHON CPEIbI;

—pa3BUTHE MOTHBAllUU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS OOIIECUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpo(uiIs U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHHUS.

OOmiee uuCIO YacoB, OTBEAEHHBIX A H3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaisieT 136 yacos: B 8 kinacce — 68 yacos (2
gaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayanbHbIE XUMUYECKUE TOHSATHSA

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. Du3nMyeckue CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJIBl. XUMHYECKHE dJIeMEHThl. CHUMBOJIBI XUMHUUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas Qopmyna. BajleHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemectBa. Mosib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHHI] BemiectBa. Pacu€tel mo Qopmymnam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUYECKHUE SBIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XuMHUUeckue ypaBHeHus. Kiaccuduxanus
XUMHYECKUX peaKInil (COeAMHEHMs, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3yUYE€HHUE U OMHMCAHHE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlMsS BOJAbI) U XMMHUUYECKUX (TOPEHUE CBEYM, MPOKAJIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (pasyioKEeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAEHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4YeHHE CIOCOOOB PA3CICHHs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUILTpOBAHUE,
BbITIApUBAHUE, JUCTHILIISAIMSA, XpoMaTorpadusi, MpOBEJCHUE OUYNCTKHA TOBAPEHHON
coimv, HaOJIOJEHWE W  ONUCaHWe  pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MACChl, CO3JAaHUE MOJEIEH MOJEKYJI
(1IrapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe 1M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3J€eMEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoictBa (peakuuu ropenusi). Oxcunabl. I[Ipumenenne kucinopoaa. CriocoObl



MOJIyYeHUs KHUCIOpoJla B Ja0opaTopuu U NOpoMbIIUIEHHOCTH. Kpyrosoport
KHUCJIopoaa B ipupoje. O30H — aioTponHasi MoAuUKaIus KUCIopoa.

TeroBolt 3P(GEeKT XUMHUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, YCWJICHUE MapHUKOBOro 3¢ (eKra, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — »memeHT uM mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupojsie, GuMyeckue ¢ XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u comnm.

Momnsipabiil 005EM ra30oB. Pacué€Thl Mo XUMUYECKUM YPaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeKka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHre MPUPOIHBIX BOJI. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus nHeopranmdeckux coenuHeHuidd. Oxcuabl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIE, aMpOTEpHBIE) U
HecosneoOpasyromue. HomeHnknatypa okcugoB. Dusnmdyeckrue W XUMHUYECKHUE
CBOICTBA OKCUJIOB. [TonydueHue okcuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHuil. PU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydeHrne ocHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psan axkruBHoctw meramnoB H. H. bexerosa.
[Tomy4denue KUCIOT.

Conu. Homenkiatypa coisieil. @u3ndeckue U XMMUYECKHE CBOMCTBa COJICH.
[Tomyuenue come.

I'eneTnyeckas cBA3b MEXKIy KlacCaMHU HEOPTaHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

KA4YECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXe, MOJYyUEHHUE,
coOupaHue, pacno3HaBaHWE H W3YYCHHE CBOWCTB KHCJIOpOAa, HaOIoIeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpekpanieHus ropeHus (moxkapa), O3HAKOMJICHHE C OOpa3llaMHd OKCHJIOB U
OMHMCaHWE HUX CBOMCTB, MOJy4YeHUE, COOMpAHHE, PACMIO3HABAHME U HU3YUYEHHUE
CBOWCTB BOAOpoOJia (ropeHue), B3aumojcicTBue Bojoposaa ¢ okcujaoM menu (II)
(BO3MOXKHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPa3I[OB BEIICCTB
KOJIM4YecTBOM 1 MOJb, HCCI€IOBaHHE OCOOEHHOCTEH pPacTBOPEHUS BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OMNPEICIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHE BOJBI C METAJIAMHU
(HaTpuem u KanblueM) (BO3MOXXHO HCIIOJIb30BaHUE BUJIEOMATEpPUAIIOB),



UCClieIOBaHUE O00pa3lOB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOYEH,
u3ydeHue B3amMmojericTBus okcuaa meaw (l1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C MeETAJUIaMH, pPEaKkUui HEUTpaau3alyy, [OJYYEHHE HEpPaCTBOPUMBIX
OCHOBAaHMM, BBITECHEHHWE OJHOTO METajla JAPYTMM U3 PacTBOpa COJH, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/ad 10 TeMe «BaxkHelmme Kiaacchl HEOPraHUYECKUX
COCMHECHUN.

IHepuoanuecknit 3axkoH u Ilepumoauyeckass cucreMa XUMHYECKHUX
ieMeHToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKK KiIacCU(PUKAMK XUMHYECKUX dJeMeHToB. [loHsaTtue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METaJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3ytoT aMbOTEPHBIE OKCHJIBI
U TUJPOKCUIBI.

[Tepuonunueckuii 3akoH. [lepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB [].
N.  Menneneesa.  KoporkonepuogHas ¥ JJIMHHONEPUOJHAs dbopmbl
[Tepunognueckoit cucreMbl xumuueckux 3yeMeHToB . M. Menaeneesa. Ilepuonasl
u rpynmbl. OuU3NYecKuil CMBICT MOPSAKOBOrO HOMEpa, HOMEPOB MEpUOAA U
IPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. DnekrpoHsl. CTpoeHue
ANEKTPOHHBIX  000J0Yek atoMoB TepBbiX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremnl JI. M. MenpaeneeBa. XapakTepUCTUKAa XUMHYECKOTO
3JIEMEHTA 110 ero noyiokeHuto B Ilepuoanueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [leproandeckoil CUCTEMbl XUMUUYECKUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W npaktuku. J[. . MengeneeB — yd€HbI U
rpaXkJ1aHUH.

Xumunueckass cBsi3b. KoBasieHTHass (MOJsipHAas M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIeMEHTOB. loHHAas! CBSI3b.

Crenenp  oxucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchl okucaeHns U BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEHIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHIA [MHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropeHue, peakiu pa3ioKeHUsl, COSJUHEHHUS ).

Mexcnpeomemuvwie ceasu



Peanuzanus MexXnpeaMETHBIX CBSI3€M NpU HM3y4YeHUM XMMUU B 8 Kjacce
OCYIIECTBIISIETCS. 4e€pe3 HUCMOJb30BaHHWE KakK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIIOIINXCS CUCTEMHBIMU U1 OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJu3, CHHTE3, KilacCudUKanus, MEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MOJEND, ABICHUE.

®dusuka: Marepusi, aTroM, O3JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, a3, (U3MYECKUE BEIIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, IIJIAHEThI, 3BE3/1bI, COJHIIE.

buonorus: poTocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpanbl, TOpPHbIE MOPOJIBI,
MOJIE3HBIE UCKOIMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO U XMUMHYECKAsi peak s

[Tepuonnueckuii 3akoH. [lepuoauueckasi CHCTEMa XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX TMEPUOAOB, Kaius, KaldblUuid U UX
COEMHEHUI B COOTBETCTBUM C TIOJIOKEHHEM »7ieMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHABl XUMHUYECKOW CBSA3U. THIBI KPUCTANIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKUA U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUECKHE
CBOMCTBAa BEIECTB, OTHOCAIIUXCA K PA3JIMUYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTAaHUYECKHUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peakiuid Mo pa3IuyHbIM MpU3HAKaM (10 YUCITY
M COCTaBy Yy4YacTBYIOIIMX B PEaKIMU BEIIECTB, MO TeIIoBoMy 3(ddekry, 1o
W3MECHEHHUIO CTETICHEH OKMCIECHUS XMMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U 3HAOTEPMHUYECKUE PEAKIUU, TEPMOXUMHUUYECKHE
YpaBHEHHS.

[lonsiTue o ckopoctn xumMuueckoil peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakiusX. [IoHITHe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. llonstue o xkarammse. [losTue 0 xumuueckom paBHoBecuu. MakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKUUMU M IIOJ0XKEHHE XUMHUYECKOrO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OayiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHON peakiunu. COCTaBICHUE ypaBHEHUUN



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHUECKON JUCCOUMALNN. DIEKTPOIUTHI U HEANEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHu3M JHUCCOIMALNM BEIIECTB C PA3JIMYHBIMU BUJIAMU
xumuyeckoi cBsa3u. CreneHs auccoruanuu. CUabHbIE U CJ1a0ble AJIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBus MPOTEKaHUS peakiuii MOHHOTO OOMEHa,
IOJIHBIE M COKpPAIEHHBIE HMOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMW M COJE€d B CBET€ MNPEJICTABICHUH 00  BIEKTPOIUTUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [IoHATHE O THApOIU3E CONEei.

XumuuecKkuii IKCnepumMenm:

O3HAKOMJICHHE C MOJEJISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB W HEMeTa/uioB (Tpadura M anMasa), CIO0XKHBIX BEIIECTB
(x;mopua HATpUsl), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON peakiuu
OT BO3JEUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICAOBAHUE AJICKTPOIPOBOIHOCTH
pacTBOpOB BENIECTB, IMpollecca AUCCOLUAIMU KHUCJIOT, WIEJI04Ye U Ccojei
(BO3MOXKHO  WCIIOJIb30BaHHE  BHUJEO MaTepHAJIOB), TPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakluii  HOHHOTO  OOMEHa
(oOpazoBaHme ocanaka, BbIACICHHE Traza, oOpa3oBaHWE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLMI
(ropeHue, peakiMy paslioKEeHHs, COCIMHEHHU), PAclOo3HaBaHUE HEOPTraHUYECKUX
BCIIECTB C IIOMOIIBI0 KA4YECTBEHHBIX pEaKUUWd HAa HOHBL, pELICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerasibl 4 MX COeTUHEHUS

OO6miast xapakTepucTuka rajiaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKUe CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHMYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3auMoOZEICTBUE C METaJUIaMHM, HEMETajulaMH, WIeJI04aMH). XJIIOPOBOJOPO/I.
CongHasi KHCIIOTa, XMMHYECKUE CBOMCTBa, IMOJydyeHHUE, NnpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4eloBeKa. BaxHeWmine XJIopuabsl U UX
HaXO0X/CHHUE B IIPUPO/IE.

O6miast xapaktepuctuka ameMeHToB VIA-rpynmbel. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHune u (Qu3nyecKkue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINH KUCIOPOaa
U cepbl. XUMHUYECKHE CBOWMCTBa ceprl. CepoBOaOpOA, CTpoeHue, Ppu3ndeckue u
XUMUYecKkre cBoMcTBa. OKCHIBI Cepbl KaK MPEACTaBUTEIN KHCIOTHBIX OKCHIOB.
CepHas kucjaora, (Qu3nUeckne W XUMHUYCCKHE CBOWMCTBa (00Omme  Kak
MPEACTaBUTENS Kjacca KHUCJIOT u cruerupuyeckne). XHUMHYECKHUE PEaKIINH,
JeXalme B OCHOBE IMPOMBIIIJIEHHOIO CMOco0a MOJYy4YeHUSI CEPHOM KHUCIOTHI.
[Ipumenenune cepHoit KUCIOThL. CONIM CEPHOM KUCIIOThI, KAYECTBEHHAs PEAaKIHs HA



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COCIUHEHHH B MpUpoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpenbl COSAUHEHUSMHU Cepbl (KUCIOTHBIE OXIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO0mast xapakTepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PacCHpOCTpPaHEHHUE B MPUPO/IE,
dbuznUeckue U XuMU4eckue cBorcTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nUecKue U XMMHUUYECKUE CBOMCTBA, MoJydeHue U mpuMeHnenune. Cojii aMMOHUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ TMojyuyeHue, (Pu3nueckue M XUMHUYECKHUE
cBoiicTBa (0OlIME Kak MPEACTAaBUTENS Kiacca KUCIOT M crenupuyeckue).
Ucnonw3oBanne HUTPATOB W COJIM aMMOHHUSI B KadyeCTBE MHUHEPaIbHBIX
ynoopeHuii. XMMUYECKOE 3arpsi3HEHHE OKPYXkKalolel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, MOYBbI M BOJMOEMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gochopa, GuU3MUECKHEe W XUMUYECKHE CBOICTBA.
Oxkcua docdopa (V) u pochopHas kuciora, GU3NIECKUe U XUMUUECKUE CBOWUCTRA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTtoB B KaueCTBE MUHEPATIbHBIX yIO0OPEHUI.

O6mas xapakrepuctuka anemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTIEpoJ,  aJJIOTPOINHbIE
Moau(UKALMK, PACHpPOCTpPaHEHHE B NPHUPOAE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosoport yriepoaa B npupoje. OKCUabl yriepoja, ux
¢uznueckre M XMMHUYECKHE CBOWMCTBA, JEWCTBHE HA JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3AHHBIE C OKCHIOM
yriepoaa (IV), runore3a r00aJbHOrO TMOTEIVICHUS KIMMarta, MapHUKOBBIHM
addekr. YrompHas KUCIOTa M €€ COMM, X (PU3NYECKHe U XMMHUYECKHE CBOMCTBA,
nojiyueHue u mnpuMeHeHue. KauecTBeHHass peaknuss Ha KapOOHAT-WOHBHI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (OCH3WH), UX POJIb B OBITY U TPOMBIILICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoJax — U UX
poJii B KM3HM 4eJoBeKa. MarepuaibHOe €JAMHCTBO OPraHMYecKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usmueckne W XUMHUYECKHE CBOWCTBA, TMONy4YeHUE U
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcuse kpemuus (IV) m kpemuueBoit kuciore. CHUIHMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHelue cTpouTelibHbIE MaTepHalibl: KEPaMHKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobdreMbl 0e30mMacHOTr0 HMCMHOJIb30BaHUS
CTPOUTENBHBIX MATEPHUATIOB B TOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3liOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
MPOBEJICHNE KAUeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpa)xaromue (HU3NYECKUEe U XUMHYECKHE CBONCTBA
rajloreHOB M WX COEJUWHEHHH (BO3MOXKHO HCIIOIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COCIMHEHHSMU  (BO3MOXHO  HCIOJb30BaHUE
BUJIeOMAaTepuasoB), HaOIOICHUE TIpollecca OOyTiMBaHuUsl caxapa Moj JeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTHI, M3YYCHUE XMMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIIOTHI, TPOBEJCHNE KAYECTBEHHOM peaKIuK Ha Cynb(ar-
MOH W HaAOIIOJeHUE Mpu3Haka e€ MPOTEKaHHs, O3HAKOMJICHHE C (PU3UUYECKUMHU
cBoicTBamMu azota, ¢ochopa W HUX COSTUHECHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX YIHOOpEHUH, MoTyyeHue,
coObupaHue, paclio3dHaBaHWEC W M3Y4YEHHUE CBOWMCTB aMMHakKa, IPOBEJCHUE
KaueCTBCHHBIX PEAKIMA Ha MOH aMMOHMS U (ocdaT-uOH M M3y4YCHHUE MPU3HAKOB
UX TIPOTEKAaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THON KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), U3y4yEeHUe Mozenen
KPUCTANTMYECKUX pemETOK anmasza, rpadura, ¢ylepeHa, O3HaKOMIIGHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTA3a, MOJy4yeHUEe, COOMpaHUE, paclio3HaBaHUE U HU3y4YEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBE/IEHNE KaueCTBEHHBIX peakluid Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJICHHUE C
OPOJIYKIHMEN CHUIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelne HeMeTaIbl U UX COSTUHEHUS.

MeTanjibl M X COeAMHEHUSA

OO61ast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuognueckor cucreme xumuueckux anemeHtoB J[. W
MenpneneeBa u cTpoeHusi atToMoB. CTpoeHHe MeTaiuioB. MeTtaminueckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHDKeHUH MeTaiioB. PU3NYECKre W XUMHUYECKHUE CBOWMCTBA MeTaiuioB. O01mue
crocoObl Mony4yeHus MeTamioB. [loHsSTHE O KOpPpO3UMM METaIIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTajdb, YYryH, AIOPATIOMHUHHIMA,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJIoKeHUE B [lepruoamyeckon cucteMe XMMUYECKHUX
snementoB JI. 1. MenpaeneeBa, CTpO€HUE HUX aTOMOB, HAaXOXKJICHUE B MPUPOJE.
dusnueckue U XUMUYECKUE CBOMCTBa (Ha mpumMepe HaTpusi U kanus). OKCUIbl U



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHuWe WIEIOYHBIX METAI0OB MW UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MAarHMM MW KaJdblMH: IIOJOKCHHE B
Ilepuonnueckon cucrteMe xuMudeckux siaeMmeHToB JI. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B npupoae. PU3nueckrue U XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEeHHs KaiblUs (OKCHJ, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS.

ANIOMUHMI: TIOJIO)KEHUE B [lepnoanueckoi CuCTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B Inpupone. dusznueckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCHJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoil cucreme XUMUYECKUX 3J1E€MEHTOB /I,
. MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B mpupoae. Duznyueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUbl, TUApOKcU bl U conu xkenesa (1) u sxenesza
(1), ux coctaB, CBOMCTBA M MOJIyYEHHE.

XumuuecKkuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oO0pasllaMd METAUIOB M CIUIaBOB, WX (PU3HUYECCKUMHU
CBOMCTBaMH, U3Yy4Y€HHE  PE3YJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEUCTBUS OKCHIA
KaJIbLIUSI M HATpUsl C BOAOM (BO3MOYKHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS XKeje3a B KUCIOPOJe
(BO3MOXHO  HCIIOJIb30BaHHWE  BHUJIEOMATEpPUAOB), IPU3HAKOB  MPOTEKAHUs
KAUYECTBEHHBIX PEAaKLMN Ha WOHBI: MarHus, KaJbLIUs, allOMUHUs, LIUHKA, XKeje3a
(1) u xenesa (1), meau (I1), HaOIOAEHME U ONMHCAHKME MTPOLIECCOB OKPAIIMBAHHMS
IUIJAaMEHU MOHAMHU HATpUs, Kalud U Kaiablus (BO3MOXKHO HCIIOJb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxkHeiue
METAJUIbI U UX COCIUHEHUSI.

XuMHS U OKPY KAKOLIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YelOBeKa. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. IlepBas momomp mpu
XUMHUYECKHX OKOraxX U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHE OKpYKarouled cpeanl (mpenesibHasi JOMyCTUMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuun B penieHun 3KoJI0TrM4YecKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pa3lloB MAaTepUaOB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepualbl).

Mexcnpeomemuvwie ceasu



Peanuzanmss MeXNpeaMETHBIX CBS3€H MpU M3y4YeHWM XuMud B 9 Kiacce
OCYIIECTBISICTCSI Yepe3 HCIIOJNIb30BAaHWE KaK OOIMMX ECTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KJIAaCCU(PUKALUSA, TIEePUOJINIHOCTh, HAOJIOIEHNE,
OKCIIEPUMEHT, MOJICIIMPOBAHUE, W3MEPEHHUE, MOJCIb, SBICHHE, IapPHUKOBBINA
3 PeKT, TEXHOIOTHUs, MaTePHUAIIBI.

dusnka: Marepus, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
M30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, OSJCKTPUYCCKUN 3apsia, TPOBOIHHUKH,
MOJIYTIPOBOJAHUKH, JTUAJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJNO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTALITNYCCKAS
pemérka, CIUIaBbl, (PU3NYECKHE BEIUYUHBI, SIUHUIIBI W3MEPCHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocuHTe3, ABIXaHHWe, Ouocdepa, IKOCHCTEMa, MUHEPaIbHBIC
yJI0OpEHUSI, MUKPOA3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rtuapocdepa, MuHEpayibl, TOPHBIC IOPOJIHI,
NOJIC3HBIC UCKOIIaeMbIC, TOILJIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA [POI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHMS MPOrPAaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHus JOCTUTAIOTCI B Xo0Ji¢ OOy4eHMS XMMHUHU B €AUHCTBE Yy4eOHOW u
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSAMHU, NPUHATHIMU B
oOlllecTBE TMpaBWJIaMH M HOPMaMU TIOBEACHUS U CIIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIU3AIIMN 00yJarOIINXCS.

JIn4HOCTHBIE  pe3yibTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUUN U
pacuIpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1)IATPHOTHUYECKOT0 BOCTIMTAHMS .

LEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HACJICAWIO, TOHMMAaHUS 3HAYEHUS XUMHYECKOM HAyKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIANETh JOCTOBEPHOW HHPOpMALHEH O
NEPEIOBbIX JOCTMXKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHON XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTpOMCTBE MUpa U 0OIECTBA;

2)IPa:KIaHCKOT0 BOCTIMTAHMSA

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M TMpaBUJaX MEXINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIEOBATEIbCKOM, TBOPYECKOM W ApYruxX  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOW JIEATEIHHOCTU TPHU
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATENbHBIX 3a/lay, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW y4eOHOW MESITeNIbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TMOBEACHUE M IMIOCTYNKH CBOUX TOBAPHILEH C MO3ULIUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 IMO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM DPEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKU M COCTaBISIOLIME
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJBI, B3aUMOCBI3SX YEJIOBEKa C
MNPUPOJTHOM CPEJION, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHHUU MO
XAMWH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALIMOHHON M YUTATEIbCKOW KYJIbTYpPbl, B TOM YHCIIE
HaBBIKOB CAMOCTOSITENIbHOW pabOThl ¢ y4€OHBIMU TEKCTaMHU, CHPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMHU HH(POPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMIO M TMO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM W  HCCIENOBATEIbCKOU
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABJICHHOCTH W YPOBHS OOy4YeHHUS B
JIATbHEUIIIEM;

4) hopMUpPOBaAHUSI KYJbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTU JKW3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJICACTBUU U
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHHS aTKOTOJIs, HAPKOTHKOB, KypEeHUs),
HEOOXOAUMOCTH COOJIIOAICHUST TMpaBwil O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHYECKUMU BEIIECTBAMH B OBITY U PCAIbHOM KM3HU;

5)Tpy10BOr0 BOCIIMTAHMS

WHTEPEC K MPAKTUIECKOMY U3YyUYCHHUIO TPOQECCUil U Tpy/la pa3IMIHOro poja,
yBOXEHUE K TPYAYy M pe3yjbTaTaM TPYJIOBOH JEATEIbHOCTH, B TOM 4YHCJIE Ha
OCHOBE IIPUMEHEHHUsS TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIM BBIOOD
WHUBUIYaJTbHON TPACKTOPUH MPOJOJDKCHUST 00pa30oBaHUs ¢ yU€TOM JTMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTU K XUMUHM, OOIIECCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON MpodeCcCHOHANBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHANBHON CpeJIe;

6)3K0J10rH4eCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUs, MOHUMAHUE IIEHHOCTU 3I0POBOIO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHYECKOMY 370POBbIO, OCO3HAHWE IIEHHOCTH COOIIOEHUS
npaBMJI 0€30MaCHOTO MOBEACHUS IPU paboTe C BEIIECTBAMHU, & TAK)KE B CUTYaIUsX,
YTPOKAIOIINX 3/I0POBBIO M )KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUHU XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl IMOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPBhI, OCO3HAHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTel WX PEeIIeHUs MOCPEICTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON ITPAKTUKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe wmeTanmpeaMeTHBIX pE3YIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupOBaHUS MHUPOBO33PEHUSI OOIIECHAYYHBIE TMOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JIPYTOE.), KOTOpPbIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaX W IO3BOJSIOT Ha
OCHOBE 3HAaHMM M3 3TUX MPeAMETOB (HOPMUPOBATH MPEJICTABICHUE O LIEIOCTHOMN



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJSITUBHBIE), KOTOpbIE oOOecneunBaroT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEpPCAJbLHbIE yUeOHbIE NeiiCTBUA

ba3zoBble Jiornyeckue AeiicTBUA:

YMEHHUS HCIOIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUMU: PAaCKPBIBATh CMBICI XUMHUYECKUX TOHSATUN (BBIACIATh UX XapaKTEepPHbBIC
NPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3b C JAPYTMMHU TOHITHUSIMH), WCIOJIL30BaTh
MOHSITHUS JJ1s1 00BSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHU, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEaKIIuH,
yCTaHABJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, ICTYKTUBHBIC, TI0 aHAJIOTUH),
JienaTh BEIBOJIBI M 3aKJIFOUCHUS

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4yeOHO-TI03HABATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJIETBHBIX TPEJICTABICHUN BBIABISATh U XapaKTepPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIHA,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBble ucciaenoBatebCKue 1eCTBUA .

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TAaKKEe B KA4eCTBE OCHOBBI Il (OPMHUPOBAHUS THIOTE3BI TIO
IPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI;

NpUOOPETeHHE ONbITa [0 TUIAHUPOBAHUIO, OPraHU3allMil MW TMPOBEIACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHWE HaONIoJaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3ylabTaT, (OpPMYITUPOBaTh 0000IIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO ONBITA, UCCIIEIOBAHUS, COCTABISTh OTUET
0 TIpoJIeTTaHHOM padore.

Pab6ora ¢ undpopmanueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATh W HWHTEPIPETUPOBATH HWH(HOPMAIIHIO
pPa3IUYHBIX BUJOB U (POPM MIpPEACTABICHUS, MMOTYyYAEMYIO U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJEpKaHUsl, CIPABOYHbIC
nmocoOusi, pecypcsl MHTepHETa), KPUTHYECKH OIEHWBATh NPOTHBOPECUYUBYIO H
HEJIOCTOBEPHYIO0 HH(POPMAIHUIO;



YMEHHE NPHUMEHSITh PA3TUYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAaIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX [JIsi BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHUE OMbITA B
00JaCTH  MCHOJB30BaHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX MTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTHUMANIbHYIO (DOpMY IpencTaBiieHus HHGOpMAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a/lauyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
IpyruMu opMaMu rpaduku U UX KOMOMHAIUSMU;

yMEHHE HCIOJb30BaTh MW AaHAJIM3UpOBaTh B Ipolecce Y4eOHOW U
UCCJIEI0BATEIbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTA HAa COCTOSHHUE OKPYKAIOIIEH NPpUPOTHON
Cpelibl.

KommyHuKaTHBHBIE YHUBEPCcaAJIbHbIE YUeOHbIe 1eCTBUS:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Auaiora W (Wiu) JHUCKYCCHM) TIO
CymecTBy  oOcyXkaaemMol  TeMbl, (OPMYIUPOBATb CBOU  MPEIOKEHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUS TPEJIOAKEHHON 3a1a4H;

YMEHHUS  MPEJCTaBISATh  TOJYYEHHbIE  PE3yJbTaThbl  IO3HABATEIHHOU
JESATENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeNaTh Mpe3eHTAIUI0
PE3YNIbTATOB BBHIMOJHEHUS XMMHUUYECKOIO0 SKCIEpPUMEHTa (J1JaOOpaTOPHOTO OIbITa,
1abopaTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NO3HABATENIbHOM W HCCIIEIOBATEIIbCKOM  JIEATENIBHOCTH  IPU  PELIEHUU
BO3HUKAIONIUX Mpo0JieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3unui (00CyXJeHns, OOMEH MHEHHUSMH, «MO3TOBBIE MITYPMbI», KOOPIWHALIUS
COBMECTHBIX JCHCTBHIl, OIpENEIECHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOoTHI U APYTHE).

PerysiTuBHbIC YHHBepCcaJlbHbIE Y4eOHbIE JeCTBHS:

YMEHUE CaMOCTOSITENIbHO OMNPEAENIATh LEIU [AESITENIbHOCTH, IJIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUST YUeOHBIX U
IIO3HABATEIBHBIX 3aJad, CaMOCTOSTEIbHO COCTaBIATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA  QITOPUTM  JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3yuyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE ITOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LEJH, YMEHHE
MCII0JIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEAJIAracMbl€ B YCIIOBUH 3aaHUII.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3YNbTATOB IO OCBOEHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MporpaMMmoi,
BBIJICJIAIOT: OCBOCHHbBIE 00YYaIOUIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NeHcTBUM, crneuudpuueckue s TOpeaMeTHONM o0nactu  «XUMUs», BUIBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro  HMHTEPIpETalNH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHity oOyuenus B 8 kiacce npeaMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSATHMI: aTOM, MOJIEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOIHOPOJHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUYECKOTO JIEMEHTA B COCAMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJb, AIJIEKTPOOTPULIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XUMHUYECKasl peakius, KiaccupuKaius Ppeaxkiuid: peakiuu
COCIMHECHUS, PEaKIMU pa3I0KEHUSA, pPEaKIUu 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJOTEPMUUECKHE PEAKIIMH, TEII0BON AP (EKT peakiiuu,
SAPO aroMa, DJIEKTPOHHBIA CJIOW aToMa, aToMHas OpOUTallb, pagnuyC
aToMa, XMMHYECKasi CBs3b, MOJIIpHAs W HEMOJIApHas KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PACTBOP, MAcCOBasl JOJIsl BEIIECTBA
(poI1eHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX IMOHATHU U
IPUMEHATH 3TH NOHATHUS MIPU ONMCAHUM BEUIECTB U UX NIPEBPALICHUI;

e HCIOJB30BAaTh XHMHUYECKYIO CHUMBOJHMKY [IJIi COCTaBieHHS (popmyn
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

e ONpENEeNsATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTeNIeHb  OKHCJEHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAIJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUW MO
dbopMymnaMm, BHA XUMHYECKOM CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cmbich Ilepuognueckoro 3akona J[. M. Menaeneea:
JEMOHCTPUPOBATHh IMOHMMAHHUE MEPUOAUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJIOKeHUs B llepuoanueckor cucreme,
3aKOHOB COXPAaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO yY€HHsI, 3aKOHa ABOrajpo;

e OINKCHIBATh W XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuoanueckoi
CHCTEMBl XMMHMYECKMX DJJEMEHTOB: pa3iu4aTh TMOHATHS  «TJaBHas
noarpymnmna (A-rpynma)» u «mmobounas nmoarpynmna (b-rpymnma)y», maneie u
OonbIIMe TEPHOJbI, COOTHOCHUTH OOO3HAYCHHUS, KOTOPHIE HUMEIOTCS B
tabmune «llepuogumyeckas cuctemMa XmMUYecKuX dnemeHTtoB J[. .
MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB W 3apsj sApa, 00IIee YUCIO IEKTPOHOB
U pacnpeereHle UX M0 IEKTPOHHBIM CIOSM);

KJIacCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peaKUuu (IO YUCIy U COCTaBy YYAacTBYIOUIMX B peaKIUU
BELIECTB, MO TEIIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIHME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKHUX MPEBpallleHU B
Pa3TUYHbBIX YCIOBUSAX;

BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO H MOJSIPHYIO  MacChbl
BEUIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOro »dJeMeHTa 1o ¢dopmyre
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIuu;

IPUMEHSITh OCHOBHBIE OINEpAllMU MBICIIUTEILHON EeITeTbHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CUCTeMaTH3alMI0, KJIaCCHU(PHUKAIIHIO,
BBISIBJICHUE TMPUYMHHO-CJIEICTBEHHBIX CBS3€d — JJIsl U3YYEHHsI CBOMCTB
BEIIECTB W XHMHUYECKHX pEaKLHil, €CTEeCTBEHHO-HAy4YHbIE METOMbI
MO3HAHUSI — HAOJIOJIEHHE, W3MEpPEeHHE, MOJIETUPOBAHUE, HKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ IpaBUJiaM  IOJb30BaHUA  XMMHYECKOM  MOCYyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TakKe TMpaBWiaM OOpalleHHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKLIHMSIMU 1O BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MAacCOBOM J0OJIEW PaCTBOPEHHOTO BEILIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C MOMOIIBI MHANKATOPOB
(makmyc, heHondTanienH, METUIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kiacce npeamMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

PacKpbIBaThb CMBIC OCHOBHBIX XWUMHUYECKHUX TMOHSATUNA: XHUMHUYECKUM
AJIEMEHT, aTOM, MOJEKyjla, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHSI, XUMHUYECKasl PeaKIlis, XUMUYECKas CBSA3b, TEIJIOBOU ekt
peakiuu, MOJib, MOJSIPHBIM  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHUYECKAsT JIUCCOLMAIMS, pPEaKUUH HOHHOIO
oOMeHa, KaTajau3aTop, XMMHUYECKOE PAaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHE W BOCCTaHOBJICHHUE,
amotponus, aMm(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAs, MOHHAs,
METaNINYeCcKasi), KpHUCTAJUIMYECKass pelmeTKa, KOppOo3Hs METalIoB,
CIJIaBbl, CKOpPOCTb XUMHUYECKOW pEakluu, MNpeAeabHO JTOMyCTUMas
koHueHTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATHH W
IPUMEHSATH 3TH TOHATHUS NPU ONMCAHUM BEIIECTB U UX MIPEBpAICHUN;
UCIIOJI30BaTh XUMHUUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHUS (OpMyT
BEIIIECTB M YPABHEHUN XUMUUECKUX PEaKIIHi;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJIEHKHOCTh BEIIECTB K
OTIPENICIEHHOMY KJIACCy COCAMHEHUN 1o (QopMmysiaM, BUJ XUMHUYECKOU
CBsi3M (KOBaJICHTHAsi, WOHHAs, METAUIMYECKasl) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsJl MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPraHWYECKUX COCIMHEHUM, TUIl KPUCTAJITUYECKON
pEeIETKN KOHKPETHOTO BEIIECTBRA;

packpbiBaTh cMmbici Ilepuonnueckoro 3akona JI. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OIHCBhIBAaTh W XapaKTepH30BaTh
Tabiuunyto ¢opmy Ilepuonnueckoil cUCTEMbl XHUMHYECKHX 3JIEMEHTOB:
pasznuyarh TOHSATUS «TJlaBHasg mnoArpynna (A-Tpynma)y W «1moOouyHas
noarpynmna (b-rpynma)», maneie u OoOJbIIME MEPUOABI, COOTHOCUTH
o00O3HaueHusi, KOTOpble MMEIOTCA B MEPUOJUYECKON Tabnuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHUSI  aTOMOB  XMUMHUYECKHX
ANEMEHTOB (coCcTaB M 3apsia  sApa, oO0IIee YHCIO JJIEKTPOHOB U
pacrpefieieHie MX TI0 DJICEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B
npeaenax MajlblX MEPUOJ0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMHUYECKHAE DJIEMEHTHI, HEOPTraHUYECKUE BEIICCTBA,
XUMHUYECKHE peakluu (MO YMCIy W COCTaBY YYACTBYIOLIUX B pEaKUUU
BEIIECTB, MO TEIUIOBOMY 3(DEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHENU(PUICCKHE XUMHYCCKUE
CBOMCTBa MPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPKJasi OMNUCAHUE
npuMepaMy MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPAaBHEHUSI DJEKTPOIUTUYECKOW AHCCOLMAIMU  KHUCJIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIHII HOHHOTO



oOMeHa, ypaBHCHHUS peaklIuid, MOATBEPKIAIOIMNX CYIIECTBOBAHHE
TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3IIMIHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIMTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATUX PEaKIUi;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHUS XUMUYCCKHUX TMPEBPANICHUN B Pa3TMYHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJSPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHUYECKOrO0 3JIeMEHTa 10 (opmyIie
COCIMHCHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKIuy;

coOnMoaTh  MpaBWJIa  MOJIB30BAaHUS ~ XUMHUYECKOW  mocynoi u
7a00paTOpHBIM  00OpYIOBAaHHMEM, a TaKXKe TMpaBuUja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH TIO BBITIOJIHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUI0O WU COOMPaHHIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M YTICKHCIIOTO Ta3a);

NPOBOJAUTL  PEaKIMK, IMOATBEP)KIAIONINE  KAaYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHI-, OPOMU/I-,
noaua-, kapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUS U WOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPaX HEOPTraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OIEpAIMM MBICTUTEIBLHON MEATeIbHOCTH — aHaJIu3
U CHHTE3, CpaBHEHHE, OO0O0OIIEeHHEe, CHUCTEMAaTHU3allii0, BBHISBICHHE
MPUYMHHO-CIICICTBEHHBIX CBA3€Hd — JUJI M3YyYCHHS CBOMCTB BEIIECTB H
XUMUYECKUX PEaKIMi, eCTECTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOII0/IeHHe, WU3MEPEHHUE, MOJICIMPOBAaHUE, DKCIICPUMEHT (peajbHBId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsnyecTBo 4acos
Ne HanmeHoBaHMe pa3/iesioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoibHbIe IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE PeCYpPChI
padoTsbI padoThI
Paszgea 1.IlepBoHavaibHble XMMUYECKHE TOHATHS
Xumusi — BaykHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTUYECKON AEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemecTBa 1 xuMudeckue bu6mmoreka [{OK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20

Pasznen 2.BaxHeiinue npeacTraBuTe/ M HEOPraHMYeCKUX BellecTB

21 Bosznyx. Kucnopon. [Tonsitue 5 bubnuorexa [JOK
00 oxcruaax https://m.edsoo.ru/7f41837c
99 Bopopon.Ilonsarue o kuciorax 3 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6moreka [IOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazpnen 3.Ilepnonnueckuii 3axoH u [lepuoanyeckas cucrema xumuieckux 3j1eMeHToB /I, U. MenneneeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU


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

[Tepuonnueckuii 3aKOH U
IIepuoanueckas cucrema

3.1 7
XUMHUYECKHX 3jeMeHToB 1. 1.
MemnneneeBa. CtpoeHue atoma
XUMHYECKas CBSA3b.

3.2 OxucauTensHO- 8
BOCCTaHOBHUTEJILHBIC PEAKITHH

Hroro o pazgeny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IT10 68

I[TPOTPAMME

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6morteka [IOK
https://m.edsoo.ru/7f41837c

bu6moreka [{OK
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

9 KJIACC

HaumeHoBaHue pa3/ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

Paspnen 1.BemiecTBo 1 XMMHU4YeCKHe peaKIuA

[ToBTOpeHue u yriuyoieHue 3HaHUN
11 OCHOBHBIX pa3JieioB Kypca 8 kiacca

OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
12 peakiuii

DJIIEKTPOIUTHYECKAS JUCCOLMALIHS.
1.3 XUMHUYECKUE PEAKIIUU B pacCTBOPAX

Hroro no pazneny

Paznen 2.HeMeTa/JILI 1 MX cOeIMHEHUS

21 OO01as XxapakTepUCTUKAa XUMHUYECKHUX
aneMeHToB VIIA-rpynmel. ["anorenst

OOmast XxapaKTepUCTHKA XUMUYECKHX

2.2 anemeHToB VIA-rpynmel. Cepa u eé
COCITMHEHUS
OO01as XxapakTepUCTUKAa XUMHUYECKHUX

2.3 aneMeHToB VA-rpynmbl. A30T, pocdop 1 ux
COEJIMHEHUS
OO01as xapakTepuCTUKa XUMHUYECKHUX

24 aneMeHToB [VA-rpynnsl. Yriepon u
KPEeMHUH U UX COCTUHEHUS

Hroro no pasaeny

KoaunuyecTBo yacoB

Bcero

17

25

KonTtpoibHbIe
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTejibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [{OK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubnmuoreka [JOK
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

Pazgen 3.MeTasjibl 1 MX COeTUHEHU A

3.1 OO01me cBOMCTBA METAIIIOB

3.2 Baxuetinme Metauisl 1 X COEIUHEHUS

Hroro no pazneny

Paznen 4.Xumus u okpy:xkamouias cpeaa

4.1 BemectBa u MmaTepHaibl B )KM3HU 4EJIOBEKA
Hroro no pazneny
Pe3epBHOE BpeMmst

OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

16

20

68

bu6moreka [IOK
https://m.edsoo.ru/7f41a636
bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
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




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
Ne
Tema ypoka
n/n
1 [Ipenmet xumuu. Ponb XUMUHU B )KU3HU
yenoBeka. Tena u BellecTna
2 [TonsaTue o MeTo1aX MO3HAHUS B XUMUHU
[IpakTueckas padota Nel "IIpaBuna paboTbl
3 B JIaOOpaTOpHuH U MPUEMBI OOpAIICHHUS C
J1ab0paTOpPHBIM 000PyTI0BaHUEM "
4 Uucrele BemecTBa U cMecu. CriocoOsl
pa3aesieHust cMecei
[Ipaktueckas padota Ne 2 «PazneneHue
5 cMmecell (Ha mpuMepe OYMCTKHU MIOBApEHHOMN
COJIH )»
6 ATOMBI U MOJIEKYJIBI
7 XUMUYECKUE DTIEMEHTBI. 3HAKU (CUMBOJIBI)
XUMHUYECKUX JIEMEHTOB
8 [IpocThie U ClOXKHBIE BEllIECTBA
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE
10 3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB.

KoaunuecTBo 4acoB

Bcero

KonTtpoibHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bu6moreka [IOK
https://m.edsoo.ru/ff0d227e

https://m.edsoo.ru/ff0d227¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6c¢c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2be8

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0d2d50

bubmuoreka [JOK



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

11

12

13

14

15

16

17

18

19

20

21

22

Xumnueckas Gpopmyna. BaneHTHOCTh aTOMOB
XMUMHMUYECKUX 3JIEMEHTOB

OTtHocuTenbHAst aTOMHasl Macca.
OTtHocuTenbHast MOJIEKYIISIpHAs Macca
MaccoBast 107151 XMMHUYECKOI'O JIEMEHTA B
COEJIMHEHUU

KonnuecTBo BemectBa. Mouib. MonsipHas
Mmacca

dusnyeckre U XUMUYECKUE SIBICHUS.
XuMuU4ecKasi peakius

[Ipu3Haky u yCinoBusl NpOTEKaHUS
XUMUYECKUX PEAKIUN

3aKOH COXpaHEHMsI MacChl BEIIECTB.
XUMUYECKUE YpaBHEHUS

Brranciaenus KOJIM4YECTBA, MaCcChl B€OICCTBA I10

YpaBHEHUSIM XUMUUYECKHUX PEAKITUN
Knaccudukanus XuMuueckux peakiui

(coenuHEeHMS, pA3JIOKEHUS, 3aMCIIICHUS,
oOmeHa)

M. B. JIoMOHOCOB — y4€HBIii-
sHIKIIoneaucT. O0o0IEenHne U
CHCTEMAaTU3alMs 3HAHUH

KonTtponsnas padota Nel mo teme «Bemecta
Y XUMHYECKUE PEAKIIUI»

Bo3ayx — cmechk razos. CocTtaB Bo3yxa.
Kucnopon — snemMeHT 1 mpocToe BEIIECTBO.
O30H

du3nyecKkrue U XMMHUUYECKHE CBOMCTBA

https://m.edsoo.ru/ff0d2eae

bu6moreka [IOK
https://m.edsoo.ru/ff0d323c

bu6moreka [IOK
https://m.edsoo.ru/ff0d350c

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d5230

bu6moreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6moreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmuorexa [JOK
https://m.edsoo.ru/ff0d40c4

bubnmuoreka [JOK
https://m.edsoo.ru/ff0d4290

bubnmuoreka [JOK
https://m.edsoo.ru/ff0d448e

bubmuoreka [JOK


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

23

24

25

26

27

28

29

30

31

32
33

KHACIOPOAa (PeaKLUU OKUCIIEHUS, TOPEHHUE).

TTonsarue 00 okcumax

CrocoObl MoJTy4eHUs KHCIOpo/ia B
nabopaTopuH U MIPOMBIIIICHHOCTH.
[IpumeHenue kucnopoaa

TennoBoit 3hPexT XuMuIecKkoi peakiumu,
MOHSATHE O TEPMOXUMHYECKOM YPaBHEHUH,
9K30- U SHIAOTEPMUUYECKHUX PEAKITUIX

Tonnuso (He(d Tk, Yroiab U METaH).
3arpsi3HEHHE BO3/IyXa, CIIOCOOBI €ro
MPEOTBPAICHHS

[TpakTuaeckas padora Ne 3 mo Teme
«[lonydyenue u cobupanue KHCIOpo/a,
WU3yYEHHUE €r0 CBOMCTBY

Boopox — 35eMeHT B MPOCTOE BEIIECTRO.

Haxoxnenue B mpupoe

dusnyeckue U XUMHYECKHE CBOMCTBA
BoJiopona. [Ipumenenne Bogopoaa

IloHsATHE O KHCIIOTaX U COJIIX

CriocoOsl motyueHust BOAOPOIa B
J1abopaTopuu

[Ipaktuueckas pabora Ne 4 o Teme
«[Tonydyenue u cobupanue BOAOPO/A,
HU3yYEHUE ETO CBOMCTB)

MonsipHblii 00bEM ra30B. 3aKOH ABOraipo

Brrunciaenus O6’BéMa, KOJIMYECTBA BCIICCTBA

https://m.edsoo.ru/ff0d4614

bu6mmoteka [{OK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6moreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6moteka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0d4f42

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0d542¢

bubmuoreka [JOK



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

34

35

36

37

38

39

40

41

42

43

44

ra3a Io €ro M3BECTHOMY KOJIMYECTBY
BEIIECTBA MU 00BEMY

Beruncnenus 006EMOB Ta30B 10 YPaBHEHUIO
peaKkiiy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOUIEHUI ra30B

dusnyeckre U XUMHUECKHE CBOMCTBA BOJIBI

CocraB ocHoBanuil. [lonsitue 00 nHAMKaTOpax

Bopa xak pactBoputens. HacbllieHHbIe U
HEHaChILIEHHbIE PacTBOPbI. MaccoBas 10715
BEII[ECTBA B pacTBOPE

[Ipaktrueckas padota Ne 5 o reme
«IIpurotoBneHue pacTBOPOB C ONPEICTEHHON
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA»

KontponbHas padota Ne2 mo teme
«Kucnopoa. Bogopona. Boga»
OKkcuapl: cocTaB, Kiaccudukaus,
HOMEHKJIaTypa

HonyquHe M XMMHYECKHE CBOMCTBA
KHMCJIOTHBIX, OCHOBHBIX 1 aM(bOTepHLIX
OKCHJ0OB

OcHoBaHUs: COCTaB, KiIacCUpUKaIMs,
HOMEHKJIaTypa

[TosmyueHne u XUMUYECKHUE CBOKCTBA
OCHOBaHUH

Kucnotsl: cocras, knaccudukarus,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6moteka [IOK
https://m.edsoo.ru/ff0d587a

bu6moteka [{OK
https://m.edsoo.ru/ff0d59e2

bu6moreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6moreka [JOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6muoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubnmuoreka [JOK
https://m.edsoo.ru/ff0dfee2



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

45

46

47

48

49

50

51

52

53

54

55

56

[Tony4yeHue u XUMHYECKUE CBOMCTBA KUCIIOT

Conu (cpeanue): HOMEHKJIATypa, CIIOCOObI
IMOJIYYCHHA, XUMHUYCCKUC CBOMCTBA

[Ipaktuyeckas padora Ne 6. Pemenue
HKCTIEPUMEHTAIBHBIX 3a7[a4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTraHUUECKUX
COCIMHEHU I

I'enernueckas cBsi3b MEXAY KlaccaMu
HEOPraHWYECKUX COEANHEHUI

O000I1IEHNE U cCUCTEMATH3AINI 3HAHUN

KontponsHas padota Ne3 nmo Teme "OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COETUHECHMIT"
[TepBbie MOTBITKH KIacCUpUKAITIT
XUMUYECKUX 3JIeMEeHTOB. [loHsTHE O Tpynmax
CXOJHBIX DJIEMEHTOB

[Tepuonnueckuii 3akoH u [lepuoandeckas
CHCTEeMa XMMHYECKHX 3J1eMeHToB JI. 1.
Menneneesa

[lepuo b1, TPYIIIIBL, TOATPYIIIIHI

Crpoenue atoMoB. CocTaB aTOMHBIX SIEP.
N3oTomsl

CTtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB llepuoanueckoii cucremsr /1. U.
MenneneeBa

XapaKTepI/ICTI/IKa XUMHUYCCKOI'O 3JICMCHTA I10

bubmmoreka [{OK
https://m.edsoo.ru/ffOdfee2

bu6moreka [IOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6moreka [IOK
https://m.edsoo.ru/00ad9a50

bu6moreka [{OK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c

bubmuorexa [JOK
https://m.edsoo.ru/00ada342

bubnmuoreka [JOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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OBIIEE KOJIMYECTBO YACOB IIO [TPOI'PAMME

ero nojoxxeHuto B Ilepuonnyeckoii cucreme
. 1. MenneneeBa

3navenue [leproauyeckoro 3akoHa ajst
pa3BuTUA HayKu U npaktuku. 1. 1.
MenneneeB — yd€HBIN, IEAArOT U IPaKJaHUH

DNEeKTPOOTPULIATENBHOCTh AaTOMOB
XUMUYECKUX DJIEMEHTOB

I/IOHHafl XUMHUYCCKas CBA3b

KOBaJ'IeHTHaSI HOJ'ISIpHaSI XUMHUYCCKas CBA3b
KOBaJ'IeHTHaSI HGHOJ’ISIpHaSI XUMHUYCCKas CBA3b
CTeneHb OKHUCICHUS
OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH

OKxHCIIUTEIIN U BOCCTAaHOBUTEIN

Kontponsnas padota Ne4 no reme «CtpoeHue
aToMa. XUMHUYECKasl CBSI3b»

PesepBuslit ypok. O6001IeHE U
cUCTeMaTu3aIus 3HaHUH

PesepBHrlit ypok. O6001IeHE U
cucTeMaTH3allHs 3HAHUI

PesepBHrlit ypok. O6001IeHE U
cucTeMaTH3allHs 3HAHUI

68

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bu6moteka [IOK
https://m.edsoo.ru/00adaab8

bu6moteka [{OK
https://m.edsoo.ru/00adac34

bu6moreka [IOK
https://m.edsoo.ru/00adaab8

bu6moreka [IOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [JOK
https://m.edsoo.ru/00adae28

bu6moreka [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [JOK
https://m.edsoo.ru/00adb076

bubmuorexa [JOK
https://m.edsoo.ru/00adb486

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

bu6muoreka [JOK
https://m.edsoo.ru/ff0d61c6

bu6muoreka [JOK
https://m.edsoo.ru/00adb33c



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
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb33c

9 KJIACC

Ne
n/n

KoaunuecTBo 4acoB

Tema ypoka KonTpoabHbie
Bceero
padoTsbI

[Iepnoanueckuil 3aK0H.

[Iepnoanueckas cucrema 1
XUMHUYECKHX djeMeHToB 1. U.

MenneneeBa

3aKOHOMEPHOCTHU B U3MEHEHUU

CBOWCTB XMMUYECKUX DJIEMEHTOB 1
TEPBBIX TPEX MEPUOJIOB

Knaccudukanus u HomeHKIaTypa

HEOPraHMYECKHUX BEIECTB 1

Bubl XuMUYECKON CBS3H M THUIIBI

KPUCTAIITMYECKUX PEHIETOK 1

KontponpHas padota Nel o teme

«IToBTOpEHUE U yriryOJIeHHe 3HAHUN 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 kiacca»

Knaccudukanus XuMuueckux

peaxiuil Mo pa3IuyHbIM MIPU3HAKAM 1

[ToHsiTHE O CKOPOCTU XUMHUUYECKOI

peakiuu. [loHATHE O TOMOTEHHBIX U 1

TCTCPOTCHHBIX PCAKIUAX

IloHsTHE O XMMHYECKOM PpaBHOBECHUH.
q)aKTOpLI, BJIMAIOIINEC HA CKOPOCTb 1
XUMHUYECKOU PCaKIUU U NNOJIOKCHUC

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

bu6moreka [IOK
https://m.edsoo.ru/00adb59e

bu6moreka [{OK

https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

bubmuorexa [JOK
https://m.edsoo.ru/00adbcb0

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

bubnmuoreka [JOK
https://m.edsoo.ru/00adc28c



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

10

11

12

13

14

15

16

17

18

19

XHUMHUYCCKOT'O paBHOBECUA

OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC
peaxiuu

Teopust 2NEKTPONUTHYECKOU
nucconmanyy. CHIIbHEIC U clIa0bIe
BJIEKTPOIUTHI

HoHHbIE ypaBHEHHUSI peaKkIuil

XHWMHUYECKUE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE MPEICTABICHUN
00 AIEKTPOIMTUYECKON AUCCOIUAINN

XHUMHYECKHE CBOMCTBA COJIEH B CBETE
MpeACTaBICHUI 00
ANEKTPOJUTUUECKON JUCCOIHAITIH

[TonsiTue o ruapon3e conen

O0001IeHrEe U cUCTEMATH3ALAA
3HAaHUU

[TpakTrueckast pabora Ne 1.
«Perienne sKCcriepuMeHTATbHBIX
3a7a9»

KounTponsnas padora Ne2 no teme
«DNEKTPOJIUTUYECKAS TUCCOITAALIHSL.
XUMUYECKUE PEeaKIUy B PACTBOPAX»

OO11ast XxapaKTepUCTHKA aJIOT€HOB.
XHUMHUUYECKHUE CBOMCTBA HA IIPUMEpE
XJiopa

XnopoBojopoa. CoJisiHast KUCHOTA,

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6moteka [IOK
https://m.edsoo.ru/00add448

bu6mmoreka [IOK
https://m.edsoo.ru/00add5d8

bu6moreka [{OK
https://m.edsoo.ru/00add8b2

bu6mmoreka [{OK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa

bubmuorexa [JOK
https://m.edsoo.ru/00addecO

bu6muoreka [JOK
https://m.edsoo.ru/00addfe2

bubmuoreka [JOK


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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25

26

27

28

XUMUYECKHE CBOMCTBA, MOJIyYCHHE,
MIPUMEHEHUE

[Ipaktuyeckas padora Ne 2 o Teme
«IlomyueHune CONSTHOM KUCIIOTHI,
HU3y4YEHHE €€ CBOMCTBY»

Beruncnenus mo ypaBHeHUAM
XUMHUYCCKUX peaKuHﬁ, €CJIi OJUH U3
peareHTOB JIaH B U30BITKE

OO6rast xapaKTepUCTUKA SJIEMEHTOB
VIA-rpynnst

AnnoTponHble MOAU(PHUKAIIUN CEPBHI.
Haxoxnaenue cepbl u e€ coeiMHEHNN
B MpUpoJIe. XUMHUYECKHUE CBOMCTBA
cepbl

CepoBo0po, CTPOCHHUE,
(buznyecKkue 1 XuMUYECKHe CBONCTBA
Oxcuppl cepbl. CepHasi KUCIIOTAa,
(uznyecKkrue U XuMHUYECKHE CBONCTBA,
MIPUMEHEHHE

XUMUYECKUE PeaKIni, JeKaIlue B
OCHOBE MPOMBIIIIEHHOTO criocoba
MIOJIy4€HUS] CEPHOMN KUCIIOTHIL.
XUMUYECKOe 3arpsi3HeHHE
OKPY>KAIOILEN CPebl COETMHEHUSAMU
cepbl

Brruncnenue MaccoBoil 10J1M BBIXO/1a
MPOJYKTa peaKkiiu

O6ma51 XapaKTCPUCTHUKA DJICMCHTOB

https://m.edsoo.ru/00ade104

bu6moreka [IOK
https://m.edsoo.ru/00ade348

bu6mmoteka [IOK
https://m.edsoo.ru/00ade488

bu6mmoteka [IOK
https://m.edsoo.ru/00ade64a

bu6moreka [{OK
https://m.edsoo.ru/00ade64a

bu6moreka [{OK
https://m.edsoo.ru/00ade802

bu6mmoreka [{OK
https://m.edsoo.ru/00adea28

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

bubnmuoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK



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

29
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31

32

33

34

35

36

VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpUpoJe, pu3nveckue u
XUMUYECKUE CBOUCTBA

AmMHEak, ero pu3nIecKue u
XUMUYECKHE CBOMCTBA, MOJTyICHUE U
MpUMEHEHHE

[Ipaktuyeckas padora Ne 3 o Teme
«[lonyyeHne aMmMuaka, U3ydeHue ero
CBOWCTB»

A3oTHas KucioTa, e€ pusnueckue u
XUMHUYECKHE CBOMCTBA

Hcnoib30BaHMe HUTPATOB M COJICH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX
ynoOpenuii. XuMudeckoe
3arpsi3HEHNE OKPYXKAIoIIel cpebl
COEIMHEHUSIMH a30Ta

®docdop. Oxcua pochopa (V) u
dhochopHas kucimoTa, GU3NIECKUE U
XMUMHYECKUE CBOICTBA, MOJy4EHUE
Hcnonws3oBanue GocdaTon B
KaueCcTBE MHUHEPAIbHBIX YI0OpEHUI.
3arpsi3HEeHUE IPUPOJAHON Cpebl
dhocharamu

VYrnepon, pacnpocTpaHeHue B
npupoe, GU3NUecKue U XUMUIECKHe
CBOMCTBA

Oxcuppl yriaepoaa, ux pusudeckue u
XMUMHYECKHE CBOMCTBA.

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

bu6moreka [IOK
https://m.edsoo.ru/00adf004

bu6moteka [IOK
https://m.edsoo.ru/00adf180

bu6moreka [{OK
https://m.edso0.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

bubnmuoreka [JOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [JOK
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

DKosorndyeckue npooIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yriepona (1V)

bu6moreka [IOK

.. 1
YroIbHas KUCIOT 1 €€ coMu https://m.edsoo.ru/00ae006¢

[Ipaktuyeckas padora Ne 4 o reme

"[lonydeHue yriekucioro rasa. 1 1 bubnuoreka [IOK

KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e

noH"

[TepBoHauanbHBIEC TOHATHS 00

OpPraHNYECKHUX BEHIECTBAX KaK O 1 bubmorexa [TOK
https://m.edsoo.ru/00ae054e

COCTMHEHUSX yTIIepo/ia

Kpemnuii u ero coennHeHus 1 bubnuorexa LIOK
https://m.edsoo.ru/00ae080a

[Ipaktuueckas padota Ne 5. Permenue

AKCIIEPUMEHTAIBHBIX 3371a4 10 TEME 1 1 bubnuoreka [IOK

«BaxHelmue HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2

COCTMHEHUS»

KontponbHas padota Ne3 mo teme

«Baxueime HeMeTauIbl ¥ UX 1 1 bubmorexa [JOK
https://m.edsoo.ru/00ae0el8

COCTMHEHUS»

OO01as XxapakTepuCTUKa XUMUYECKHX

3JIEMEHTOB — METAJIOB.

Metannuueckas CBsI3b U 1 bubmuorexa [JOK

MeTaJUIMYeCKasi KpUCTauIndecKast https://m.edsoo.ru/00ae103e

pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

XUMHYECKHE CBOMCTBA METAJJIOB.

44

DNEKTPOXUMHUYECKUN psf
HaNpsHKEHUH METalIoB

bubnmuoreka [JOK
https://m.edsoo0.ru/00ae1156



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
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O0m1re crocoObl MOTYYSHHS
metaoB. CruiaBel. Beruucinenus no
YPaBHCHHUAM XHUMHNYCCKHUX peaKHI/If/’I,
€CJIM OIMH U3 PEareHTOB COACPKHUT
npuMecH

IlonsTHE O KOppO3ruHu METAJIJIOB

IllenouHblie MeTaAILIbI

OKCI/I)IBI U TUAPOKCHUBI HATPHUA U
KaJus

Illenouno3eMeNbHBIE METATIIBI —
KaJIbIIMA 1 Mardui

Baxueiiime coeTMHEHNUS KaJIbIUs

O0001IeHne U cCUCTEMATH3AIAA
3HAHUN

JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHEHUsI

[IpakTnueckas paborta Ne 6 o Teme
"YKEcTKOCTh BOJIBI U METOIBI €6
ycTpaHeHus"

AmroMuHUI

AmboTepHbIe CBOICTBA OKCHIA U
TUAPOKCHIA

Kemeso

bu6moreka [IOK
https://m.edsoo.ru/00ael1156

bu6moteka [IOK
https://m.edsoo.ru/00ael278

bu6moteka [IOK
https://m.edsoo.ru/00ael14b2

bu6moreka [{OK
https://m.edsoo.ru/00ael14b2

bu6moreka [{OK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1886

bubmuorexa [JOK
https://m.edsoo.ru/00aelae8

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

bubnmuoreka [JOK
https://m.edsoo.ru/00aelc64

bubmuoreka [JOK
https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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Oxcupl, TUIPOKCHIBI U COJIH JKEJIE3a
(1) u xene3a (1)

O000111IeHNEe U CUCTEMAaTH3AIUs
3HAHUM

[Ipaktuyeckas padora Ne 7. Pemmenue
IKCMIEPUMEHTAIBHBIX 337124 110 TEME
«Baxaennmre MeTaIbl ¥ UX
COEUHEHUS

BI)ILII/ICJ'[GHI/I?[ 10 ypaBHeHI/IﬂM
XUMHUUYCCKUX peaKquI, €CJIM OAUH U3
peaFeHTOB JIaH B I/I36I)ITK€ NIn
COIEPKUT MpuMecH. Beruncienus
MacCOBOM JI0JTM BBIXOA MPOTYKTa
peakiumn

O0001IeHNEe U CUCTEMATH3AIINAA
3HAHHHI

KontponbHas padota Ned o reme
«BaxHenmume MeTauibl U UX
COEIMHEHUS

BemectBa 1 Marepualsl B
MOBCETHEBHOM JKU3HU YETIOBEKA
XUMUYECKOe 3arpsi3HeHHE
OKpY’KaroIen cpeibl

Ponp xumum B periennn
AKOJIOTHYECKUX MPOoOIeM
PesepBHsiit ypok. O6001IeHE U
cUCTeMaTH3aIlus 3HAaHUH

PesepBHrlit ypok. O6o0IeHHEe 1

bubmmoreka [{OK
https://m.edsoo.ru/00ae35e6

bu6mmoteka [IOK
https://m.edsoo.ru/00ae3de8

bu6moreka [IOK
https://m.edsoo.ru/00ael 750

bubmuorexa [JOK
https://m.edsoo.ru/00ae3f50

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

bubnmuoreka [JOK
https://m.edso0.ru/00ae4270

bubnmuoreka [JOK
https://m.edso0.ru/00ae0d0a

bubmuoreka [JOK



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

cUCTEMAaTHU3alUsd 3HAaHUU https://m.edsoo.ru/00adb33c

68 PesepBHbiit ypok. O6001eHNs 1

CHUCTEMATHU3allUU 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 68 4 !


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




YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYHEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narenbctBo «lIpocBenienne»
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymo WN.I'., Cnaakxos C.A.,

AKL[I/IOHepHoe O6H.I€CTBO «W3paTenbcTBO ((HpOCBCIJ_[eHI/Ie»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

- Xumus. 8 knace. TexHomoruueckue KapThl ypokoB 1o yueonuky O. C.
INabpuensaa ®I'OC /Koncrantunosa Muecca BnagumupoBHa

- Xumus. 8 knacc. "B momorp mkoyibHOMY yuuTento". I[Toypounsie pa3paboTKH.
®I'OC /Tpoerybosa Hatanws IletpoBHa

- [Toypounsbie pazpaboTku 1o XuMuH. 9 Kinacc. YHUBepcaiabHoe u3aanue. "B
oMok mkoibHOMY yuuteno". ®I'OC /T'opkoBenko Mapuna FOpbeBHa

- Xumus. 9 knacc. TexHonorndeckue KapThl ypokoB 1o yueonuky O. C.
INa6puensna. ®I'OC /TTunsaukoBa Hatanbs Hukonaesna, MiBanosa Hatanus
Brnanumuposna, JIssonna Okcana ['enHapeBHA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/



https://uchi.ru/

https://foxford.ru/

https://globallab.org/ru/



https://uchi.ru/
https://foxford.ru/
https://globallab.org/ru/
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