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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE OCHOBHOrO o00I1Iero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbHOM MPOTrpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHusl, MPeICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHO pabouell MporpamMmel
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPENOIaBaHusl YYEOHOTO MpeaMeTa « X UMHUsI»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T NPENCTABICHHE O IENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS W PA3BUTHUS OOYYAIOIIMXCS CpPEACTBAMH Y4eOHOIO
npeaMera, YCTaHABJIUBAET o0s3aTeNIbHOE IPEAMETHOE COJIepKaHue,
IpeaycCMaTpUBACT PACHPEACICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAaHHE IO
pazgenaM M TeMaM MOpPOrpaMMbl MO XHWMHH, ONPEACTSCT KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU CoZIEpKaHUs,

PEKOMEHIYEMYIO MOCIIEI0BATEILHOCTD M3YyUYCHUSI  XMMHU  C  YYETOM

MEXIIPEAMETHBIX ¥ BHYTPHUIIPEAMETHBIX CBsI3€EH, JIOTUKH
yueOHOTr o npoliecca, BO3PACTHBIX OCOOEHHOCTEM oOydJaromuxcs,
onpenensaeT BO3MOXHOCTH npeaMeTa JUISL pealiu3aliii TpeOOBaHUN K
pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHONl MporpaMMbl Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, a Takke TpeOOBaHUU K pe3ylibTaraM O0y4YeHUus
XUMHHU Ha YypOBHE IleJie W3y4eHHUs MpeaMera M OCHOBHBIX BHUJOB Y4eOHO-
MO3HABATEIBHON  JIESITEIbHOCTH  OOYy4YaloIlIerocss MO0 OCBOEHUIO  y4eOHOro
COJICp/KaHMUS.

3HaHWE XWMHH CIYXHUT OCHOBOM it (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeCTaBICHU O MaTEPUATLHOM EIWHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GopMHUpyEMbIe XUMHEH MPEACTABICHHUS O B3auUMOIPEBPAIICHHIX
SHEPruu M 00 SBOJIIOLMHU BEHIECTB B MPHUPOJIE, O MyTAX pPEIICHUs TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PA3BHUTHS YEJIIOBEUECTBA — CHIPHEBOM, DHEPTrETHYECKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allii  BO3MOXXHOCTEH  JIJIT  CaMOpa3BUTHS U
dbopMupoBaHUS KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;
BHOCHT BKJIaJ B )OPMHUPOBAHNE MBIILICHUS U TBOPUYECKHUX CITOCOOHOCTEM
OoOydJarommXxcs, HABBIKOB WX CaMOCTOATEIHHOW  y4eOHOi
JESTENHHOCTH, IKCIIEPUMEHTATHHBIX U UCCIIEIOBATEIBCKAX YMEHHM, HEOOXOIMMBIX
KaK B

MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT €O ChenupUKol HAy4YHOTO MBIILICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IMVISiIa HA €IMHCTBO MPUPOJIbI U YETOBEKA, ABJISECTCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHHM €CTECTBEHHO--HAYYHOM TI'PAMOTHOCTH OOYyYarolnXCs;



crocoOCcTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K MIPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJ B AKOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBiieHUss B OOyYEHMHM XMMHH OOECHEUYMBAIOTCA CHEU(PUKON
COolepKaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SIBISETCS  MEJaroruuecku
aJanTUPOBAHHBIM OTpa)keHHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIOIIMMHCS CUCTEMBI TEPBOHAYAIBHBIX MOHITUW XUMHH, OCHOB
HEOPraHMYEeCKOM XUMUM U HEKOTOPHIX OTACIBHBIX 3HAUYUMBIX TOHSATUN
OpraHUYeCKOM XUMHUHU.

Crpyktypa coaepkaHusi MpOrpamMMBbl M0 XUMUU CHOPMUPOBaAHA HA OCHOBE
CUCTEMHOro monaxona Kk e€ uaydenuto. CoJepkaHHe CKJIaAbIBACTCS M3 CHUCTEMbI
MOHSATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBbI IOHATUH O XUMUYECKOU
peakuuu. O6e 3TH CUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl MO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PAa3BUTHUSI 3HAHUM HA OCHOBE TEOPETHMUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa JI. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOCHUU aTOMa U XMMUYECKOU CBS3H;

— TpelcTaBIEHUM 00 ANEKTPOIUTUUECKON TUCCOIMAIIMN BEUIECTB B
pacTBopax.

Teopernueckue 3HAaHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJIHOTO
YPOBHS K JIPyroMy, BBITIOJNHAS (QYHKIUKA OOBICHEHHS M TMPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOYKHOCTEW MPAKTUYECKOrO0 MPUMEHEHUS U IMOTYyYEHUS
U3y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (HOPMHPOBAHUIO
MPEJICTABICHUS] O XUMUYECKOW COCTABIISIONIEN HAYYHOW KapTHHBI MUPA B JIOTHKE
e€ CHCTEeMHONl NpUPOJbl, LEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHHe XWMHHM MPOUCXOJHUT C MPUBJICUCHUEM
3HAHMM W3 paHee M3YYCHHBIX YYEeOHBIX MpeaMeToB: «OKpyXKarommil Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy w3yyeHWHM XUMHHM TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMHUYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATENIbHOCTU YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3amadya yuyeOHOro mpeamMera CocTOUT B (DOPMUPOBAHUU CUCTEMBl XUMHUYECKHUX
3HAHUM — Ba)KHEUIUX (PaKTOB, MOHATHH, 3aKOHOB M TCOPETUUECKUX MMOJIOKECHHH,
JOCTYMHBIX O00OOIIEHUI MUPOBO33PEHUECKOTO XapakTepa, sA3blKa HAYKH, B



NpUOOIIEHMM K HAy4YHbIM METOJaM TO3HAaHUS MpPU M3YYEHHH BEUIECTB M
XUMHYECKUX peakiuii, B (OPMUPOBAHUM U PAa3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Yy4eOHO-NO3HABATEIbHOW U y4eOHO-HCCIEN0BATENbCKON
JEeSATENbHOCTH, OCBOCHHUU NPaBWJI OE€30MaCHOTO OOpallleHHs C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HM.

[Ipu u3y4eHnn XUMMUU HAa YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus BaXKHOE
3HaYEHUE MPUOOPENI TaKKUe LIEHU, KaK:

— (GOpMHpPOBAaHME MHTEIUIEKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY HPHUHITHIO PEIICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOYy4YEeHHMs] Ha CHCTEeMaTHYecKoe MpuOoOIleHue
oOydJaromuxcs K CaMOCTOATEIbHON I03HABATENIbHON NESITEIbHOCTH, HAay4YHbIM
METOJIaM TO3HAaHMS, (POPMUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHne yCIOBUM, CIOCOOCTBYIOUIUX NMPUOOPETEHUIO 00YUYaIOUUMUCS
OMbITAa PAa3HOOOPA3HON NESITENbHOCTH, MO3HAHUS W CaMOMO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHHUBEPCAIbHOE 3HAUYCHHE IS
Pa3TUYHbBIX BUOB JI€ITEIbHOCTH;

— (dopmupoBaHue oOmEH (PYHKIIMOHATIBHOW H  €CTEeCTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM UHCJE YMEHHHA OOBICHATH M OLIEHUBATH SIBJICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3Ysl 3HAHUA M OIBIT, MOJYyYEHHbIE MPU H3YYCHUH
XUMHH, TPUMEHSITh HMX MPU pEHIeHHH MpoOJieM B TMOBCEIHEBHOM >XM3HU U
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE y OOYyYalOIIUXCS TyMAaHHUCTHYECKUX OTHOIICHUH,
NOHMMAHHUS [EHHOCTH XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKH SKOJOTUYECKU
IeJIeCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOM JACSTENBHOCTH B IEIAX
COXPAaHEHUS CBOETO 3/I0POBbS 1 OKPYKAIOLIEH IPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIlMM K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMsI OOIIEYEIIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(UIIS M HANpaBIEHHOCTU JaJIbHEHIIETo
o0yJeHHUS.

OOmiee 4WCIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHMs] XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisaeT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B Hememwo), B 9 kmacce — 68 wyacoB (2 dWaca B HEAENIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B )KU3HU 4YENOBEKa. XUMHUS B CUCTEME HAYK.
Tena wm BemecTBa. PDu3nMyeckue CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BemecTB. [loHsATHe 0 MeTO/ax MO3HAHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJICKYJIbl. XUMHUYECKUE dTIEMEHThI. CUMBOJIBI XUMUYECKHUX
3neMeHTOB. [IpocThie U ClIoOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢popmyina. BareHTHOCT, aTOMOB XUMHUUYECKUX DJIEMEHTOB. 3aKOH

MOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHTENbHAsE aTOMHas Macca.
OtHocuTENbHAST MOJIEKYJIsIpHAsg Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemectBa. Mosib. MonisipHasi macca. B3anmMocCBsI3b KOJWUYECTBA,
Macchl W 4YHCJA CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérer mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnuecKkne U XUMHUYCCKUE SBJICHUS. XUMHUYECKas peakius U e€ MpUu3HaKHU.
3aKOH COXpaHEHMsI MacChl BellecTB. XuMHueckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHN IMOCYAOH, MpaBWjiaMu padoThl B JabOpaTOpuu M
npuéMamMu obpateHusi ¢ J1abopaTtopHbM 000PYJOBAaHUEM, U3YyUYEHUE U OMHCAHHE
bU3UYECKUX CBOWCTB OOpaslloB HEOPTaHMYECKUX BEIIECTB, HAOIIOJICHUE
¢usznuecknx (TUIaBIeHUE BOCKA, TasHUE JbJla, pAacTUpPaHUE caxapa B CTYIKE,
KUIEHUE U KOHAEHCALMS BOAbI) U XUMUYECKUX (FOPEHUE CBEYM, IMPOKAIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCIOTON) SBJICHHUM, HaOII0ICHUE U
ONMCaHUE MPU3HAKOB IMPOTEKAHUS XMMHYECKHX peakuuid (pas3iioKEeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioXKeHUE THIPOKCUAA
mMenu (II) npu HarpeBanuu, B3auMoJIeicTBUE Kele3a ¢ pactBopoM conu menu (II),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMeCcel: C TOMOIIBI0 MarHuta, (prIbTpoBaHUE,
BbIIApUBAHUE, JUCTHILISAINSA, XpoMaTorpadusi, MpoBeIeHNEe OYNUCTKU MOBAPEHHOM
comv, HaOJIOJEHWE W  ONUCAaHWE  pe3ylIbTaTOB  TPOBEICHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUsI MAacChl, CO3JaHHE MOJEIIEN MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopoa — anemMeHT U mpocToe
BellecTBo. HaxoxzaeHue Kuciopona B MNpupojae, (PU3MUECKUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenue xkucnopoga. CrnocoOsl



MOJIyYEHHUS KUCTIOPO/Jia B 1a00OpaTopuu U MpombliuieHHocTu. Kpyrosopot
KHciopoa B mpupojie. O30H — amioTponHas MoAu(pUKaIUs KUCIOPOoaa.

TemoBo# 3 (HeKT XUMHUYECKON peaKuu, TEPMOXUMUYECKUE YPABHEHMS,
DK30- U JHIOTEPMUYECKHUE PeakMU. TOIIMBO: YroJIb U METaH. 3arps3HEHNE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »nmemeHT M mpocToe BewmecTBO. HaxoxaeHue Bomopoda B
npupojie, GuU3MYECKHMe UM XUMUUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBOWcTBA BOAbl. Bojxa kak pacTBoputresib. PacTBOpBHI.
HaceblllieHHbIE M HEHACBINIEHHbIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BEIlIECTBAa B pacTBOpE. XMMHUUYECKHUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpoB B mpuposie U B KU3HU 4eJoBeKka. KpyroBopoT BOJbI B MPUPOJIE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus Heopranmdeckux coeauHeHuid. Oxcuabl. Kiaccudukarus
OKCHUJIOB:  cojieoOpasyroinue (OCHOBHBIE, KHCJIOTHBIE, aMQpOTEpHBIE) U
HecosneoOpasyromue. Homenknatypa oxkcusioB. @Dusznueckue W XUMUYECKHE
cBoiicTBa OKCU0B. [loyueHne okcuaoB.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHuW. PU3MUECKHE U XUMHUYECKHE CBOICTBA
ocHoBaHui. [lorydeHrne oCHOBaHUI.

Kucnotel. Knaccudukarus kucinor. Homenknatypa kucinor. dusnueckue u
XUMHYECKHE CcBoMcTBa KuCHOT. Pan aktuBHoctn MmeraimoB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa coseit. @u3nyeckue 1 XUMUUECKHE CBONCTBA COJIEH.
[Tomyuenue coen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE ONPEIECICHNUE COAECPKAHUS KUCIOPOAAa B BO3AYXE, IOJIYyUYCHHUE,
coOupaHue, pacrmo3HaBaHWE U W3YYCHHE CBOWCTB KHUCIOpPOAa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJAOM U YCIOBHS BO3HHKHOBEHHS U
MpekpaiieHus ropeHus (mokapa), O3HAKOMJICHHE C oOOpas3llaMH OKCHIOB H
OMMCAHWE WX CBOWCTB, TOJyYeHHE, COOMpaHWEe, pACHO3HABAHWE U W3YYCHHE
CBOWCTB BOJIOpoJia (TOpeHue), B3auMOJCUCTBHUE Bojopoaa ¢ okcuaoMm menau (1)
(BO3MOYXHO HCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOIeHNE OOpa3IOoB BEIIECTB
KOJMYEeCTBOM | MOJb, HMCCleNOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, ITPUTOTOBIICHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM J0JIEM pacTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBHAE BOJABI C METAJNIAMHU
(HaTprieM ©  KaibllMeM) (BO3MOXHO HCIOJB30BaHUE BHJACOMATEPHAIIOB),



UCClieIOBaHUE O00pa3OB HEOPraHMYECKUX BEHIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKUW MHIMKATOPOB B PACTBOPAX KHUCJIOT U IIEIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBopom cepHON KHCIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMi HEUTpalv3aluH, MOJIYYCHHUE HEpPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METAJUIa APYTUM M3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lad 1o TeMe «BaxHeillme Kiaccbl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoagnuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemenToB JI. U. MenneneeBa. CrpoeHne aroMoB. XHUMHYECKAsl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKK KJIAcCU(PUKAIIUU XUMHYECKUX d3JieMeHTOB. [lonsTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMEJIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHUJIBI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoandeckas cucteMa XUMUUYECKUX 311€MEHTOB [].
N.  MenneneeBa.  KoporkonepuonHas ¥ AJuHHONEpUoAHas  (HOpMbI
[Tepunognueckoit cucteMbl XuMU4eCKuX 3eMeHTOB . 1. Menneneesa. [leproasl n
rpymnnbl. PU3NYECKUN CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB MEPHUOIa U TPYIIIIbI
JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHHe
ANEKTPOHHBIX  000Jouek aroMoB TepBhiX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuognueckoit cuctemsl JI. WM. MenpaeneeBa. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajinyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue Ilepuoandeckoro 3akoHa u Ilepuoauueckoit CUCTEMbl XMMUUECKUX
BJIEMEHTOB I Pa3BUTUA Haykh W npaktuku. J[. . MengeneeB — y4€HbIM U
rpaXkIaHUH.

Xumnueckas cBsi3b. KoBasieHTHas (OJIsIpHAs U HEMOJSIpHAs) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBHUE
TUAPOKCHIA LHMHKA C PACTBOPAMHM KHUCJIOT W WIEI0YEH, MNPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHN
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunle cea3u



Peanuzamus MeXnpeaMeTHbIX CBA3CH NpPU U3YUYCHUM XUMHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJb30BaHUE KaK OOIIUX €eCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U TOHATHUH, SABISIONIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAyUYHbIE MOHATHS: Hay4YHBIM (hakT, TUIIOTE3a, TEOpHs,
3aKOH, aHaJUu3, CHUHTE3, KilacCudUKanus, MEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: marepus, aroMm, D3JJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUI,
W30TOIbl, PAJAMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKUIN 3aps]l, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHHME BEIIECTBA, a3, (U3UUYECKUE BEITUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. [lepuoandeckas cucteMa XUMUUYECKUX 311€MEHTOB /1.
N. Menpneneea. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KA, KAIBLUSA U UX
COEIMHEHUI B COOTBETCTBUU C IMTOJIOKEHHEM AJIeMEHTOB B [leproanueckoit
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHIBl XUMHUYECKOW CBS3U. THUIBI KPUCTANIMUECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THNA KPUCTAIUIMYECKOW PEIIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHBIM KJlacCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMI4ecKuX peakiuii Mo pa3IuyHbIM MTpU3HaKaM (10 YUCITY
M COCTaBY YYaCTBYIOIIHNX B PEAKIIMU BEUIECTB, MO TETIOBOMY 3D PeKTy, 1Mo
M3MEHEHHIO CTENEHEW OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB, IO OOPATUMOCTH, IO
YYACTHIO KaTaau3aTropa). JK30- U SHAOTEPMUUYECKHUE PEAKIUN, TEPMOXUMHUYECKHE
YpPaBHEHUS.

[lonsiTue o ckopoct xuMuueckoil peakuuu. [loHsiTHEe 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakiusx. [IoHsITHe 0 TOMOTEHHBIX U T€TePOTEHHBIX
peakuusx. llonstne o xkarammse. [loHsTHE O XMMHUYECKOM paBHOBeCHU. DAKTOPBI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEaKUUH W TMOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUM,  JJIEKTPOHHBIA  OajaHc

OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue
yYpaBHEHUN



OKHCIIUTEIBbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIUH C  HCHOJb30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIIUTHUECKON TUCCOUMUALMU. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annoHbsl. MexaHW3M IHCCOLMALMU BEIIECTB C PA3JIMYHBIMA BUIAMH
XUMH4eckon cBsi3u. Crenens auccouuanuu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y clioBUs MPOTEKaHUSI peaKluii MIOHHOTO 0OMeEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHUs peakiui. CBOICTBAa KHUCIOT,
OCHOBaHMW U cCcOJeil B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISMH KPHUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB M HEMETAJIOB (rpaduTra M ajiMasa), CIOXKHBIX BEIECTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JCHUCTBHS PA3NUUHBIX (PAKTOPOB, HCCIEIOBAHUE JIIEKTPONPOBOAHOCTU
pacTBOpPOB BEULIECTB, IpOLECCa JAUCCOUMALMU KHUCJIOT, WIEJI04Yed M COJIeH
(BO3BMOXHO  MCMOJB30BAHME BHUJEO MaTEpPHAIOB), TMPOBEACHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHHUs] pPEAKUUA  HMOHHOIO

oOmeHa (oOpa3oBaHuE  0OCAaJIKa, BBIICIICHHE rasa, oOpa3oBaHue BOJIbI),

OIBITOB, WILIOCTPUPYIOMIUX TIPUMEPBI OKHCIIUTEIIHHO-
BOCCTAHOBUTEIHHBIX peaknuii (TopeHue, Peakuu Pa3ioKEHUs, COCTHHCHHMS ),
pacro3HaBaHWE HEOPTaHWYCCKUX BEIICCTB c IIOMOIIIBIO Ka4eCTBEHHBIX

peakiuii  Ha  WOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTaJibl U MX COeIMHEHUS

OO6mast xapakTepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (U3HUECKHEe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHMHUYECKHE CBOWCTBA HA TNIPUMEpPE  XJopa
(B3auMoOneiCTBUE C METallaMH, HEMETAJIaMH, IIeJo4amMu). XJIOPOBOAOPOA.
ConsHasi KUCJIOTAa, XUMHYECKHE CBOMCTBa, MOJydyeHHUe, IpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4esoBeKa. BaxHeumme XIopuasl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHune u (U3MUECKHE CBOWMCTBA
MIPOCTHIX BEMIECTB — KHUCIOPOJA M Cepbl. AJNTIOTPOITHBIE MOAU(PUKAIINHA KHCIOPOAA
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpoeHUE, (Pu3nydeckue u
XUMuyeckre cBorcTBa. OKCUABI cepbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHUIOB.
CepHas xwmciiota, (QuU3HUEeCKHe © XUMHYECKHE CBOMCTBa (0OIIME Kak
MpEACTaBUTENs Kjacca KHUCIOT # crnenuduueckne). XUMUYECKHE PEaKIInH,
JeXxanme B OCHOBE IMPOMBIIUIEHHOTO CHoco0a MOJIyYeHHUsI CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoit KUCIOThl. COMM CEPHOM KUCIIOTHI, KAYECTBEHHAs! PEAKIUs Ha



cynbdar-uoH. HaxoxaeHnue ceppl U €€ COCAMHEHUW B TpUpoJe. XUMHUUECKOE
3arpsi3HEHUE OKPYXAIOMIeH Ccpelbl COSAUHEHUSMHU Cephbl (KUCIOTHBIC OXKH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
dbuznUeckue U XuMU4Yeckue cBoicTBa. KpyroBopoT a3ora B mpupojie. AMMHUaK, ero
dbu3nYecKre U XUMUUECKHUE CBONCTBA, MoJIydeHre U mpuMenenue. Coyin aMMOHUS,
ux (pu3nUecKue U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KadecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasg KHUCJOTa, € TMOoJydeHue, (Puznueckue M XUMHUYECKHE
cBoiicTBa (0OlIME Kak MpEeACTAaBUTENs Kiacca KHUCIOT M creuuduueckue).
Ucnonw3oBanne HUTPATOB W COJIEM aMMOHHUS B KayeCTBE MHUHEPAJbHBIX
ynoopeHuil. XMMUYECKOe 3arpsi3HeHHE OKPY’KaIoIIei cpeibl COEMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arps3HEHUE BO3JyXa, MNOuYBbl U BomoéMOB). Docdop,
ajutoTporHbie Monudukanuu dochopa, GU3MUECKUE U XUMUUYECKHE CBOWCTBA.
Oxkcun dochopa (V) u pocdopnas kucnota, puznueckue 1 XUMUIECKHE CBONCTBA,
nonyuenue. Mcnonb3oBanue hocharoB B KauecTBe MUHEPATIbHBIX YA0OPEHHUIA.

O6mas xapaktepuctuka 31aeMeHTOoB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCJICHHS.  YTJIEepoA,  aUIOTPOIHbIE
Moau(UKallMK, pacHpOCTpaHeHHEe B TpUpoAe, ¢GU3MUECKHe U XUMHUYECKHE
cBoiicTBa. Ancop6uus. KpyrosopoT yriaepona B npupoae. OKcuabl yriaepoja, ux
¢usznueckre W XUMHUYECKHE CBOMCTBA, JIEWCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV), rumote3a rio0anbHOrO TMOTEIUICHUS KiIMMaTa, NapHUKOBBIM
addekr. YronapHas KUCI0Ta U €€ COu, X (U3NIECKHE U XMMUYECKHE CBOMCTRBA,
nojlydeHue U npuMeHeHuwe. KauecTBeHHass peakuuss Ha KapOoOHaT-
nonbl. Mcrmonb3oBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH H
CEJIbCKOM XO3SMCTBE.

[lepBoHaYambHBIC MMOHATHS 00 OPTAHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJI, IIIMIEPUH, YKCYCHas KHCIIOTA).
[IpupoaHbie WCTOYHUKUA YIIIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HeDTh),
MPOAYKTHI WX TepepaboTku (OEH3WH), UX POJIb B OBITY U IPOMBIIICHHOCTH.
[lonsiTe 0 OMONOTMYECKHU BaXKHBIX BEILIECTBAX: XKUpaAX, OelKax, yrieBogax — U Ux
poJii B KM3HM 4YeloBeKa. MaTepualbHOE €IMHCTBO OpPraHUYeCKUX H
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOWCTBA, IMOJIyYECHHE U
npumeHenue. CoenuHeHHs KpemMHUss B mpupoge. OOmme mpeacrtaBieHus o0
okcune kpemuus (IV) u kpemHueBoil kucnore. CUIMKAThl, UX HUCIOJIb30BaHUE B
OBITY, B IMPOMBIIIJIEHHOCTU. BakHellline CTpOUTENIbHbIE MaTepualbl: KepamuKa,



CTEKJIO, IIEMEHT, 0€TOH, kesne300eToH. [Ipo6aembl 6€30macHOro UCTOIB30BaHUS
CTPOUTENBHBIX MAaTEPUATIOB B MOBCEAHEBHOMN KU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMi Ha XJIOPUJI-MOHBI U HAOJIIOJCHUE MPU3HAKOB
WX TPOTEKAHMS, OMNBITHI, OTpa)kalliue (Qu3nueckue U XUMHUYECKHE CBOWMCTBA
rajjoreHOB M HX COCIUHEHUH (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHME ¢ O0Opa3laMu XJIOPUIOB (TaJOT€HHUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COeAUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIeOMaTepraoB), HaOIOACHUE Mpollecca OOYTIIMBaHUs caxapa Moj AeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTHI, M3yYCHHUE XUMUUECKUX CBOICTB
pa30aBIeHHON CEpHOM KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHON peakIuy Ha Cyibdar-
MOH W HaOI0JIeHHE Mpu3Haka e€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MUEeCKUMHU
cBoMicTBamMu a3oTa, ¢dochopa M MX COCNMHEHUN (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEpUaJIOB), 00pa3liaMu a30THBIX U (POCPOPHBIX yIOOpEHUI, MOIyUECHHE,
coObupaHue, paclo3HaBaHUE W M3YYEHHE CBOWCTB aMMHaKa, TMPOBEJICHHE
KaueCTBCHHBIX PEaKIMii Ha MOH aMMOHUS U (pocdaT-uoH U M3ydeHHE TMPU3HAKOB
WX MPOTEKaHUs, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOW a30THON KUCIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHHE BUJIEOMAaTEpPHUaJOB), U3y4YEeHUE
MojieNiel KpUCTaNIMYECKUX PEelIETOK anMasa, rpadura, QymiepeHa, 03HaKOMIICHUE
C TPOIECCOM aJCOpPOIMH PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJydyeHHe, cOOMpaHue, paclo3HaBaHUE U M3YUYCHHE
CBOICTB YIJIEKMCJIOTO Tra3a, MPOBEJCHHE KaueCTBEHHBIX peakiii Ha KapOoHAT U
CWIMKAT-UOHbBl W H3Yy4YEHUE [PU3HAKOB UX IMPOTEKaHUSA, O3HAKOMIICHHE C
OPOJIYKIMEN CHUIMKATHOM NPOMBINUIEHHOCTH, PEUIEHUE SKCIEPUMEHTAJIbHbBIX
3az1a4 no teMe «BakHelnme HeMeTaJuIbl U UX COETUHEHU)).

MeTansbl M UX COeIMHEHUS

OO6m1ast XxapakTepUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxkenus B [leproandeckon cucreMe XuMU4eCKUX 31eMeHToB []. 1.
MenneneeBa u ctpoeHust aToMmoB. CTpoeHre MeTauioB. MeTandeckas CBA3b U
METAJUIMYECKAs] ~ KpUCTaJUIMYecKas  pemeéTka.  DIEKTPOXUMUYECKUH  psif
HaMpsHKeHUH MeTaioB. du3nveckue U XUMUYEeCKUE CBOMCTBA MeTaioB. O01mme
crocoObl Moy4yeHust MeTauioB. [IoHSITHE 0 KOPPO3UH METAIIOB, OCHOBHbIE
crocoObl 3alUThI UX OT KOppo3uu. CiuiaBsl (CTalb, YyTyH, AIOPATIOMUHUMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[Ilesmounble MeTasuIbl: MOJNOXKEHUE B llepmoanueckon cucrteMe XMMHYECKUX
snemeHntoB JI. M. MenaeneeBa, CTpo€HHME HMX aTOMOB, HAXOXJACHHE B IPUPOJIE.
dusnyuecKkue U XMMHUYECKUE CBOMCTBa (Ha mpuMmepe HaTpust U kanusi). OKCUIbI U



TUAPOKCHUIBI HATPUS U Kanud. [[puMeHeHre MeI0YHbIX METAILIOB U UX
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAIBI MarHMui M KaJdbLMM: TOJOKCHUE B
Ilepuonnueckon cucreMe xumudeckux diemeHtoB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaXx0XkJAeHue B npupojie. Puzndeckue u XMuMUYECKUE CBOMCTBA MATHUS
U Kanblus. Baxuedmime coelUHEHUS Kaiblus (OKCHI, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHMI: nosioxkeHue B [lepuoanyeckoil cucteMe XUMHUYECKUX 3JIIEMEHTOB
. 1. MenneneeBa, CTpoeHME aTOMa, HaxX0XAEHUE B Ipupoe. Pusnyeckue u
XUMUYECKHE CBOMCTBA alFOMUHMS. AM(]OTEpHBIE CBOMCTBA OKCH/IA U THAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leprpoandeckoil cucteMe XuMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpoeHUE aTOMa, HAXO0XKAECHUE B pupojie. Puzndeckue u
XUMUYECKHE CBOMCTBA elne3a. OKCUIbl, THAPOKCU bl U conu xkenesa (1) u sxenesza
(ITT), ux cocrap, CBOIMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHME ¢ oOpa3laMu METalIOB W CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBaMH, U3Yy4Y€HHE  PE3yJIbTAaTOB  KOPPO3WU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSI M HaTpusi € BOJMOM (BO3MOKHO HCIOJIb30BAaHHUE BHUAEOMATEPHAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJBI, IIpollecca TOPEHUS XKejle3a B KUCIOPOE
(BO3MOXHO  HCIIOJB30BAaHUE BUACOMATEPUATIOB), IIPU3HAKOB
IIPOTEKAHUs KAaYEeCTBEHHBIX PEaKUHUM Ha HOHBI: MarHus, KajbLMs, aJOMUHUI,
nuHKa, xkenesa (II) u xxenesa (III), meau (I1), HaGmroeHME U OMMCAaHUE TIPOLIECCOB
OKpallMBaHMs IUIAMEHM HOHAMHM HATpus, Kalugd U Kaiabuus (BO3MOXKHO
UCIIOJIb30BaHUE  BHJIEOMATEpPHUANOB), HCCleNOBaHHEe aM(OTEPHBIX CBOWCTB
TUAPOKCHIA AIIOMHUHUS M TUAPOKCHJA LMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenime MeTauibl U UX COCTUHEHUSIY.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m marepuanbl B MOBCEIHEBHOW >KWM3HHU 4eEJOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momoins mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYKarouled cpeapl (mpenesibHasi AOMmycTUMast
KOHIIeHTpanus Beulects, Aanee — [[JIK). Poib XxuMuu B pemieHun 3KOJI0THUUECKUX
mpodaem.

Xumuueckuit IKcnepumenm:

U3y4YeHHE 00Pa3I[0B MaTEPUaIOB (CTEKJIO, CIIJIaBbI METAJIIOB, TIOJTMMEPHBIE
MaTepuarbl).

Mexcnpeomemmunle cea3u



Peanuzanmst MEXNpeAMETHBIX CBSI3€H MPU U3YYCHUM XUMHUH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIMOJb30BaHWE KaK OOIUX eCTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHSATUH, SBISIOMIUXCS CUCTEMHBIMU TSI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAyUYHbIC TMOHSATHS: HAy4YHBIA (haKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KiIaccu(uKaius, TMepUoIUIHOCTh, HAOJIOIEHNE,
OKCIIEPUMEHT, MOJICIIMPOBAHUE, H3MEPCHUE, MOCNb, SBJICHUE, IMaPHUKOBBIMI
3 PeKT, TEXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Marepus, aToM, OJJICKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIU],
M30TOIBI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUHA 3apsijl, MPOBOJHUKH,
MOJIYTIPOBOJAHUKH, JTUANCKTPUKH, (POTOAIEMEHT, BEHIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAS
peméTKa, CIUIaBbl, (PU3MYECKHE BEIMYWHBI, CIMHUIBI M3MEPEHHUS, KOCMHUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocunTes, apixanue, onochepa, FIKOCUCTEMa, MUHEPAIIbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IHIJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PpE3yJbTAaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTalOTCs B XoJ€ OOy4eHHs XMMUU B €IUHCTBE YyueOHOU H
BOCMUTATEIBHOMN AESATEIbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU POCCHUIUCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMHM, MPUHITHIMUA B
oOlIecTBE MpaBUJIaMU M HOPMaMH TOBEACHHUS U CIOCOOCTBYIOT IpoLEeccaM
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIMXCSl.

JIndHOCTHBIE ~ pe3yJbTaThl  OTpPa)XalOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSI ~CUCTEMOM  MO3WTUBHBIX IIEHHOCTHBIX  OpPUEHTAIlMHd U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUS .

LHEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, TOHUMAaHUS 3HAaY€HUS XUMUYECKON HAYKHU B )KU3HU
COBPEMEHHOI'0 00111€CTBa, CIIOCOOHOCTH BJIa/IETh IOCTOBEPHON MHpOpMAIIHEl o
MEPEIOBBIX JOCTUKEHUSX U OTKPBITUSX MUPOBOM U OT€UECTBEHHOW XMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLUMUAIBHBIX HOPMax M TMPaBWIAX MEXINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATEeNbCKOW, TBOPYECKOM M JAPYrUX  BHJAAX
JESITENHbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MESTENBHOCTH TMPHU
BBITIOJTHEHUU Y4YE€OHBIX, TO3HABaTEIbHBIX 3a/1a4, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOILIECCE OTOM y4eOHOW JAEsITENbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEJEHHWE M TMOCTYIIKM CBOUX TOBapuUIEd C MO3ULNHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MUPOBO33PEHYECKHE IPEACTABICHUS O BEIIECTBE M XMMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOLINE
OCHOBY JIJIsl IOHMMAHUSI CYIIHOCTH HAy4YHOW KapTUHBI MUpa, NpEACTaBiI€HUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBS3SX YEIIOBEKA C
MNPUPOJTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HaBaTEIbHbIE MOTHUBBI, HAMPABICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU MO
XAMHH, HEOOXOMUMBIE ISl OOBSICHEHUS HAOIIOAaEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATEIbCKON KYJIbTYpPbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl € Y4eOHBIMM TEKCTaMH, CIPaBOYHOM



JTUTEpPaTypou, TOCTYITHBIMU TEXHUYECKUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMI0 M IO3HAHHUIO, J0O03HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM U  HCCIIEIOBATEIbCKOMN
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOYyYEHHS B
JIATbHEUIIIEM;

4) dpopmMupoBaHHs KYJbTYPbI 310POBbA:

OCO3HAHUE IIEHHOCTU JKW3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3/I0POBBIM 00pa3 >KU3HMU, OCO3HAHUE TMOCJICACTBUNA U
HETPUSATHUE BPEIHBIX MPUBbIUEK (YMOTPEOICHUS aJKOroJis, HAPKOTUKOB, KypEeHHS),
HEOOXOAUMOCTH  COONIOJIEHUS] TMpaBWI O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy10BOro BOCIIMTAHMS

MHTEPEC K MPaKTUISCKOMY M3YUYCHUIO TTpodeccrii U Tpyaa pa3aIudHOTo poja,
yBOXEHUE K TPYAYy M pe3yjbTaTaM TPYJIOBOH JEATEIIbHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHUN TI0 XWMHH, OCO3HAHHBIA BBIOOD
WHIUBUIYaJTbHON TPACKTOPUHU MPOJIOJDKEHUS 00pa30oBaHUs ¢ YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodhecCUOHATBHON JEATEIHHOCTA U Pa3BUTHSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH 1EJIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIeCTBOBaHUs, IOHUMAaHUE LIEHHOCTU 3I0POBOTO H
Oe3omacHoro oOpa3a KW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHMYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS
npaBUJI 0€30MaCHOTO MOBEJCHUS MIPU pabOTe C BEIIECTBAMH, a TAKKE B CUTYaIHIX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJy4aeMbI€ MPU HW3YyUYEHUU XUMUH, IS
pelLIeHUs 3a7a4, CBA3AaHHBIX C OKPYXKAIOLIEH IPUPOIHON CPENOM, IS ITOBBIILICHUS
YPOBHS  JKOJIOTUYECKOW  KyJNbTYpPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTeW HMX pElIeHUss MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B MO3HABATENIBbHOI,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe wMmeTanpeaMETHBIX PE3YJNbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMupoBaHUS MHPOBO33pEHHsI OOIIEHAyYHbIE TOHSTHS (3aKOH, TEOpHs,
MIPUHIIAI, TUTIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MpEaMETaxX U IMO3BOJISIOT Ha
OCHOBE 3HAHUU W3 ITUX MNPeIMETOB (HOPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOU



HAay4YHOW KapTUHE MHpA, U YHUBEpCaJbHbIe yueOHbIC NelCcTBUS (TT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, PETYJISITUBHBIE), KOTOpblE oOOecrneunuBaroT (HopMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO U OCYILECTBIECHUIO y4eOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JiornyecKkue NecTBUA:

YMEHHUS HCIMOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOCHUHU
3HAHUMN: PACKPBIBATH CMBICI XUMUYECKUX IMOHATUM (BBIACIATh MX XapaKTEpHBIC
NPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JAPYTMMHU TOHSATHUSIMH), HCIOJH30BAThH
MOHSATHUS JIsl OOBSICHEHUS OT/ACJIBHBIX (PAKTOB U SIBJICHUH, BRIOMPATh OCHOBAHUS U
KpUTEpUU JJIs1 KJacCU(PUKAIMM XUMUYECKUX BEIIECTB M XUMHYECKUX PEaKIIHi,
yCTaHABIIMBATh MPUUYUHHO-CIICJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMH HW3yYCHHS,
CTPOUTH JIOTUUECKUE PACCYXKJeHUs (MHIYKTUBHBIC, JETyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSATh B TMPOIECCE IMO3HAHUS TOHATHS (MPEAMETHBIE W
MeTarpeIMEeTHbIE), CAHMBOJIMYECKUE (3HAKOBBIE) MOJICNIH, UCIIOJIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICJIbHBIE MPECTABICHUS —
XUMUYECKUI 3HAK (CHMMBOJI DJJIEMEHTa), XUMU4eckas (opMyna U ypaBHEHHE
XUMHYECKOW peakiuu — MpU pelieHuu y4eOHO-TI03HABATEIbHBIX 33/1a4, ¢ YUETOM
ATUX MOJENBbHBIX MPEICTABICHUN BBISBIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC
NPU3HAKUA U3Y4YaEMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIil,
BBISIBJISITH  OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEJCTBEHHbIE CBS3U U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIIOJNb30BaTh IMOCTABJICHHBIE BOIPOCH B KadyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIsi (OPMHPOBAHUS THUIIOTE3BI IO
IPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

NpUOOPETEHHE ONBbITa M0 ITUTAHUPOBAHUIO, OPTaHM3AIMUd M TIPOBEICHUIO
VYCHHUYECKHX OKCIIEPUMEHTOB, YMEHHE HAONI0MaTh 3a XOJOM MpoIlecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €0 PEe3yNbTaT, (HOPMYIUPOBATH 0OOOIICHUS H
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OIBITA, UCCIEA0BAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH M HMHTEPIPETHPOBATH HH(OPMAIUIO
pPa3IUYHBIX BUJIOB U (POPM IPEACTABICHUS, OJIYyYaEMYIO0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIpPABOYHbIC
mocoOusi, pecypcel VHTepHETa), KPUTHYECKH OIICHUBATh MPOTHBOPECUMBYIO W
HEJIOCTOBEPHYIO uHpopMaluio;



YMEHHE NPHUMEHSITh Pa3jiudyHble METOABl M 3alpOChl MPU MOHMCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMMBIX ISl BBIIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ1a4 ONpPEAEIIEHHOIO TUIa, MPUOOPETEHUE OIbITa B
00JaCTH  MCHOJB30BaHMS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O UCIIOJIb30BAHUS PA3IUUYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSTEIILHO BHIOUPATH ONTUMAIBHYIO (OPMY MpeCTaBICHUS MHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOXHBIMM CXEMaMH, JharpaMMmamy,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE UCIOJIb30BaTh MW AaHAJIM3UPOBAaTh B Ipolecce Yy4yeOHOW U
UCCJIeI0BATENbCKON ACSATENBHOCTH MH(DOPMALMIO O BIMSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TpPAaHCIOPTa HAa COCTOSTHUE OKpY)Kalouled NpUpOJAHOU
Cpeapbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

YMEHHsS 3aJiaBaTh BOINPOCHl (B Xoja€ jauajora W (WIM) JUCKYCCHHU) IO
CymecTBy  oOcyxkmaemMod  TeMbl, (GOPMYIMPOBATb  CBOU  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPE/JIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3ylbTaThl  MO3HABATEIBHOMU
JESTENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTaX; JelaTh MPEe3eHTAIHUIO
PE3YJIbTATOB BBIMOJHEHUS XUMHYECKOTO0 SKCIIEpUMEHTa (JJaOOpaTOPHOTO OIIbITa,
nabopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

YMEHHUS Y4eOHOTO COTpYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIEAOBATENbCKONW  JIESITENBHOCTH  MPU  PEUICHUHU
BO3HUKAIONIMX TpoOJieM Ha OCHOBE y4y€Ta OOIIMX HHTEPECOB U COTJIACOBAHUSA
no3unui (00CyXneHus, OOMEH MHEHHUSIMHU, «MO3TOBBbIE MITYPMBbI», KOOPJAMHAIIHS
COBMECTHBIX JCWUCTBHM, ONPEACICHUE KPUTECPUEB IO OIlEHKE
Ka4yeCcTBa BHITIOJHEHHOMN paOOTHI U APYTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE 1eCTBHS:

YMEHHE CaMOCTOATENBHO ONPENEIATh LEIu AEATENbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIMPOBATh U IMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpPATh HanbOosee 3PGheKTUBHBIE CIIOCOOBI PElIeHUs YYeOHBIX U
MO3HABATEIBHBIX 3a/1a4, CaMOCTOSITEJIbHO COCTaBISATh WJIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA AJNTOPUTM JECUCTBUW IIPU BBIIOJIHEHUM 3aJaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAHWW 00 HM3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEaKIHUSAX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yibTaTa 3asBICHHOM UENIH, YMEHHE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPe/1jiaraeMble B YCJIOBUU 3aIaHUH.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO 00s3aTEIBHOIO
COJIEpKaHMsI, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOM pabouelt MporpamMmoi,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS HAay4yHbI€ 3HAHUSA, YMEHHUS M CIOCOOBI



neucTBuil, crnenudpuyueckue IS TOpeAMETHOM o0jactu  «XUMUsS», BHUIBI
NEATENIBHOCTA MO  TOJYYEHUIO HOBOIO  3HAHHWS, €ro
UHTEpIpEeTallii, NPeoOpa3oBaHUI0 W MNPUMEHEHHIO B Pa3JIMYHBIX YYEOHBIX H
HOBBIX CUTYaIUsX.

K xonity oOydeHnus B 8 kiacce npeaMeTHble pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpBIBAaTh CMBICII OCHOBHBIX XUMHUYECKHX IOHSITHI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BENIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOIHASE M HEOJAHOPOHAS), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAsl U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 101l XUMUYECKOTO JIEMEHTA B COSIMHEHHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XUMHYECKasl peakius, KiIacCHUpUKAIUs PEaKIUi: peaKiuu
COCIMHECHUS, PEAKIMU Pa3JI0XKEHHUS, PEaKIMu 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- U HHAOTEPMHUUYECKUE PEaKlUHu, TEIUIOBON 3P(HEKT peakiuu,
SIPO aToMa, JICKTPOHHBIN CIION aToMa, aTOMHas OpOUTaNb, paluyC aToma,
XUMUYECKAsl CBSA3b, MOJISIPHAS M HEMOJISIPHAsI KOBAJICHTHAs CBSA3b, MOHHAA
CBSI3b, MOH, KAaTHUOH, aHHMOH, pACTBOpP, MaccoBas JOJisI BeIECTBa
(mporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHYECKUX OHATUN U
OPUMEHATH 3TH HOHITHUS MPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e HCIIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJICHUS (pOpMYII
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHHSX,
CTeNeHb  OKUCJEHUS  JJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMPEACIEHHOMY KIAcCy COEOUHEHHU IO
dbopMynaMm, BHI XUMHUYECKON CBSI3M (KOBAaJIGHTHAs W HWOHHAs) B
HEOPraHWYECKUX COCIUHECHUSAX;

e packpbeiBaTh cMbIca Ilepuomnueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTH CBOMCTB
XUMHYECKHX AJIEMEHTOB OT HX MOJIOKEHUs B llepmonnueckoi cucreme,
3aKOHOB COXPaHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO--
MOJIEKYJIAPHOTO YUYEHHUsI, 3aKOHa ABOTaapo;

e ONHUCHIBATH M XapakTepuzoBaTh Tabmuunyio (opmy Ilepuogmyeckoii
CHCTEMBl XMMHMYECKMX JJEMEHTOB: pa3jindyaThb MOHATHS «TJIaBHad
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymma)», mansie u
OOJBIIME TEPHOJBI, COOTHOCHUTH OO0O3HAYCHHS, KOTOpPHIE HMEIOTCS B
tabnune «llepronnyeckas cucrema xXuMuueckux odjaemeHtoB JI. .
MenzgeneeBa» € UHCIOBBIMHA XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apAJl Aapa, 00IIee YUCIO MIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIMPOBATh XUMHUUYECKUE 3IEMEHThI, HEOPraHUYECKHE BEILECTBA,
XUMHYECKUE Peakuuu (IO YMCIy U COCTaBY YYacTBYIOLUIMX B pPEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBaTH) OOIME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKIas ONMMCAHUE NPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KaYECTBEHHOIO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XHUMHUYECKHX MPEBPALICHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYKO  MAaccChl
BEUIECTB, MAaCCOBYIO [OJII0 XHMHUYECKOrO0 JJIeMEHTa 1o (opmyse
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE OINEpPALMM MBICIUTEIBLHON NEATEIIBHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTEeMAaTH3aIIo, KiIacCU(PUKAILUIO,
BBISIBJICHUE MPUYMHHO--CJIEACTBEHHBIX CBSI3€d — JJII U3YyYEHHs] CBOWCTB
BEIIECTB W XUMHUYECKUX PEaKIHUd, ECTECTBEHHO-HAYYHbIE METO/bI
NO3HAHUSI — HAOJIOJEHUE, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ IpaBUJiaM  [IOJb30BaHUS ~ XMMHUYECKOM  TOCYIOM U
nabopaTopHbiM 00OpYyJOBaHMEM, a TakKe TNpaBWiaM oOOpalieHus: ¢
BEILIECTBAMU B COOTBETCTBHUM C HHCTPYKIUSMHU 1O BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYyYEHHIO U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOAOpOJAa U KHUCIOpPOAA), MPUTOTOBICHHUIO
pPacTBOPOB C OMNPEACIEHHOM MAacCOBOW HOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIaHUPOBATh U NOpPOBOJUTH  XUMHUYECKHE  IKCIEPUMEHTHI

II0 PACHO3HABAHUIO PACTBOPOB WIEJIOYEH M KHUCIOT C IIOMOUIBIO
UHANKATOPOB (JTakmMyc, peHondTaaent, METHIOPAHXK U IPYTHE).

K xoniy oOydeHnus B 9 Kjiacce nmpeIMeTHBIE Pe3yIbTaThl HA 0230BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKHX TMOHATHI: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyjla, HMOH, KaTHOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasi PeaKIusi, XUMUYECKasi CBsI3b, TEIUIOBOUN A PexT
peakiuu,  MOJib, MOJISIpHBIA  O00BEM,  PacTBOp,  BJIEKTPOJMTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs] NUCCOLMAIUS, PEAKIHU HOHHOIO
oOMeHa, KaTaiau3aTtop, XHUMHYECKOE€ paBHOBecHe, oOpaTumble U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBbHBIC PEaKIIUH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE M  BOCCTaHOBJICHUE,
ajioTponus, aMm(pOTEepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, UOHHAas,
METaNIMYeCcKasi), KpHUCTAJUIMYECKass pemeTka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XUMHUUYECKOW pEaKIMU, NPEAEIbHO IOIMyCTUMAas
koHueHTpauus [1/IK BemecTsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI 1
NPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHU;
UCITIOJI30BaTh XMMUYECKYIO CUMBOJIUKY IS COCTaBJICHUS (hOpMYII
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA,
ONpPEAEsATh BAJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OnpefeIEHHOMY KJIacCy CO€IMHEHUU 1o (opmynaMm, BUA XUMHUYECKOU
cBs3U (KOBaJCHTHAs, WOHHAs, METAJNIMYECKas) B HEOPraHUYECKUX
COCMHEHUAX, 3aps/l MOHA MO0 XUMHUYECKOW (Qopmyrsie, XapaKTep Cpeibl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCAMHEHUH, TUM KPUCTAIIIUYECKON
pEeLIETKM KOHKPETHOTO BEIECTBA;
packpbiBaTh cMbIci llepuonnueckoro 3axkona JI. U. MenneneeBa wu
JEMOHCTPUPOBAaTh €ro IOHHMAaHWE: OINHChIBaTh M XapaKTEpU30BaTh
Tabiuunyto Gopmy llepuoanueckoil cUCTEMbl XUMHUYECKUX DJIEMEHTOB:
paznuyarh MOHSATUSA «TJlaBHasg mnoArpynna (A-rpymma)» U «moOodHas
noarpynmna (b-rpymnma)», manbie U OONbIIME TEPUOIBI, COOTHOCHUTH
0003HaueHusl, KOTOpble MMEIOTCS B NEPUOJUYECKON Tabmuie, cC
YUCJIOBBIMU  XapaKTEpPUCTUKAMU  CTPOCHHMS aTOMOB  XMMHYECKUX
AJIEMEHTOB (COCTaB M 3apsij sapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpenieiieHie HMX II0 DJICKTPOHHBIM  CJIOSAM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIEMEHTOB U MX COEAUHEHHUU B
npeaenax MallbIX MNEPHOJIOB U TJIaBHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;
KJIaCcCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIIECTBA,
XUMUYECKHE peakuuu (M0 YMCIy M COCTaBy YYacTBYIOIIMX B PEaKIHUH
BEIIECTB, MO TEIIOBOMY 3P (DEKTy, M0 M3MEHEHHUIO CTENEeHEW OKWCICHUS
XUMUYECKUX PJIEMEHTOB);
XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHEHU(PUICCKUE XUMHYIECCKUE
CBOMCTBa TPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAas OMUCAHUE
npuMEpaMy MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIU;
e COCTaBJIATb  YPaBHEHUSA  BJICKTPOJMTHUYECKONW  AHCCOLMAIUU
KHUCJIOT, IIEJI0YEH U COJIEH, ITOJHBIE U COKPAIEHHBIC YPABHEHUS PEAKIIUN
MOHHOTO



oOMeHa, YpaBHEHHMS peakiuil, MOATBEPKAAOIINX CYIIECTBOBAaHUE
TeHETUYECKOU CBS3M MEX/y BEIIECTBAMH PA3TUYHBIX KIIACCOB,
pacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
IPOTHO3WPOBATH CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKaHHUs XHUMHYECKUX TMPEBpAIICHUN B pPa3sIUIHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCUTEIIBHYIO MOJEKYISIPHYI0 U MOJSPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHUMHYECKOrO OJJIeMEeHTa 1o Qopmyre
COCMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOIUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuUjia  MOJB30BAHHUA  XMMHUYECKOW  TOCyAOd U
nabopaTopHbIM OOOpYIOBaHUEM, a TaKkKe TpaBHia OOpalieHHus C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSIMH 10 BBIMOJTHCHUIO
1a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TMOJYYCHHIO WU COOHMPaHHIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPKIAIOIINE  KAueCTBCHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM ITyTEM XJIOPUI-, OPOMUI-,
noaua-, kapOonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI U MOHBI M3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpaX HEOPraHUYECKHUX BEIIECTB;

NPUMEHSTh OCHOBHBIEC OIEpAllMU MBICIUTEIBHON NEITEbHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, OOOOIIEeHHE, CHUCTEMAaTU3AlNIO, BBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — /I M3yYEeHUS CBOMCTB BEIIECTB H
XUMHYECKUX PEaKIUW, eCTECTBEHHO-Hay4YHbI€ METOJbI TIO3HAHUS —
HAOJIIOICHNEe, U3MEpPEHHEe, MOJEIMPOBAHUE, DKCIEPUMEHT (peasbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3aeioB (uudpossbie)
n/n ¥ TeM NpPorpamMmbl KoanuecTBo 4acoB  oOpa3oBaTeibHbIE
pecypcsl
KoHnTpouabHble IIpakTHyeckue
Bceero P P
padoThl padoThI
Pasznea 1. IlepBoHayanibHble XUMHYECKHE MIOHATHSA
Xumus — BakHas 00J1aCTh
€CTECTBO3HAHUS U bu6moreka [IOK
11 . 5 2
MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemecTBa n xumMmyeckue 15 1 bubnuorexa [JOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazgeny 20

Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHNYeCKNX BellecTB

91 Bosnyx. Kucnopon. [Tonsarue 06 6 bubnuoreka [JOK
' OKCHIaX https://m.edsoo.ru/7f41837c
Bomopon.Ilonstue o kucimorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edso0.ru/7f41837¢c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KIIACCHI 11 1 1 bu6mmoreka [JOK

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

Hroro no pazneny

30

Paznen 3. Ilepuoanyeckuii 3akon u llepuoguyeckasi cucrema xummnuyeckux 3j1eMeHToB /. . MengesneeBa. CTpoeHne aToMOB.

XumMuueckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

3.1
XUMHUYeCKnX dyeMeHToB J1. 1.
Memnnene-eBa. CTpoeHue aroma
XuMudeckasl CBS3b.

3.2 OKucCIUTeTbHO-

BOCCTAHOBHUTCJIBHBIC pCAKIINN

Hroro no pazneny

Pe3epBHOE Bpemst

OBIIEE KOJIJMYECTBO YACOB
I10 ITIPOTPAMME

15

68

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

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
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 KUIIACC

Ne i/t

Pa3zpen 1.

11

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

BemecTBo M XUMHYeCKHe peaKIIUH
[ToBTOpeHue u yriuyoieHue 3HaHUN
OCHOBHBIX Pa3/esioB Kypca 8 kjacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuui

DIEeKTPONUTHYECKAs JUCCOLMALIHS.
XUMHUYECKUE PEAKIIMU B pacTBOPAX

Hroro no pazneny

Paznea 2.

2.1

2.2

2.3

2.4

HeMmeTaabl M UX cOeIMHEHHSA

OO01as XxapakTepUCTUKA XUMUYECKUX
sneMeHToB VIIA-rpynmnsl. ['anorenst

OO01ast XapakTepUCTUKA XUMUYECKHX
aneMeHToB VIA-rpynmnsi. Cepa u eé
COeIMHEHUS

OO01as XxapakTepUCTUKa XUMUYECKHX
aneMeHTOB VA-rpynnsl. A30T, pocdop u ux
COEIMHEHUS

OO1ast XxapakTepUCTUKAa XMMUYECKUX
aneMeHToB [VA-rpynnsl. Yraepoa u
KPEeMHUH U UX COCTMHEHHUS

Hroro no pasaeny

KoaudecTBO 4acoB

Bcero

17

25

KonrtpoJbHbie
padoThI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
(uu¢poswIe)
o0pa3oBaTe/ibHbIE

pecypchbl

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

bu6moreka [IOK
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

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

bu6mmoreka [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

Pa3gen 3. Merajliibl M UX COCIUHEHUS

3.1 OO1me cBOMCTBA METAIIIOB

3.2 Baxxuetiime MeTajutbl U UX COCTUHEHUS

Hroro no pazneny
Pasnen 4. Xumus u okpyskaiouas cpeaa

4.1 BemectBa 1 MaTepuainsl B )KM3HU YEJIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

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

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

bubmmoreka [{OK
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 IIVIAHUPOBAHHUE
8 KIIACC

Ne

n/n

Tema ypoka

[Ipenmer xumuu. Poss XuMuu B )KU3HU
geJjioBeka. Teia u BemecTna

Ilonsatue o METOJaX IMO3HAaHUA B XUMHUHU

[IpakTnueckas padota Ne 1 «[Ipasuiia
paboThl B 1a6OPATOPUU U TPUEMBI
oOparteHus ¢ 1ab0paTOPHBIM
000pyT0BaHUEM

Uucrele BemecTBa U cMecu. CriocoOsl
pa3aeiieHust cMecei

[IpakTrueckas padota Ne 2
«Paznenenne cmeceit (Ha mpumepe
OYMCTKU MOBAPEHHOM COJIM)»

ATOMEI U MOJICKYJIbI

XUMHUYeCKUe JIEMEHTRI. 3HaKU
(CI/IMBOJ'ILI) XHUMHUYCCKHUX 3JICMCHTOB

HpOCTLIe " CJIOKHBIC BEIICCTBA

ATtoMHO -MOJICKYJISIDHOC YUCHUC

KoaunuyecTBo 4acoB

Bcero

KonrtpoJbHbie
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/ff0d210c

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

bu6moreka [IOK
https://m.edsoo.ru/ff0d23dc

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

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

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50



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

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH NOCTOSIHCTBA COCTaBa BEILIECTB.
Xumnueckas popmyina. BaneHTHOCTD
aTOMOB XMMHMYECKHUX JIEMEHTOB

OrtHOCHUTEIbHAd aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca

MaccoBas 101151 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

Komnuectso BemntecTsa. Moub.
MognspHas macca

dusnyeckre U XUMUYECKUE SIBICHUS.
XuMuU4ecKasi peakius

[Ipu3Haku 1 ycioBUs MPOTEKaHUS
XUMHUUYECKUX PEaKINi

3aKOH COXpaHEHMsI MAacChl BEILIECTB.
XUMHUYECKUE YPABHEHUS

Boruncnenust konuyecTBa, Macchbl
BEIIECTBA M0 yPaBHEHUSIM XUMUYECKUX
peakuui

Knaccudukanus XuMHUIeCKUX peakiui
(coenuHeHwUs, pa3IoKeHHUs,
3aMelIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIii-
sHIKIIoneaucT. O000IIEHNE U
cUCTeMaTu3alus 3HaHUH

KonTponpHas padota Nel mo teme
«BemecTBa 1 XUMUYECKUE pPEaKIIUN»

Bo3nyx — cmecs razos. Cocras
Bo3ayxa. Kucnopoa — sneMeHt u

bubnuoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubmmoreka [{OK
https://m.edsoo.ru/ff0d323c

bubmmoreka [{OK
https://m.edsoo.ru/ff0d350c

bubmmoreka [{OK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e



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

22

23

24

25

26

27

28

29

30

31

npocroe BeuecTBo. O30H

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOpoJia (peaKIuy OKUCIICHUS,
ropenue). [lonstue 00 oxcuaax

CriocoObI MoITy4eHHst KHCI0pOa B
71a00paTOPUH U MPOMBIIIIICHHOCTH.
[IpumeHenne kucnopoaa

TenoBoii 3¢ ekt xumMuueckon

pC€aKknuu, NOHATUC O TCPMOXUMUYCCKOM

YpPaBHEHUH, FK30- U SHIOTEPMUYECKUX
peaKuusx

Tonnuso (HedTh, Yrojab U METaH).
3arpsizHeHue Bo3/1yXa, ClIOCOObI €ro
MpeI0TBpaIleHuUs

[IpakTruueckast pabota Ne 3 o Teme
«[lonydyeHnue u cobupanue KHCIOpo/a,
HU3yYEHHUE €r0 CBOMCTB)

BOI[OpO,Z[ — DJICMEHT U IIPOCTOC
BCIIIECTBO. HaXO}KI[CHI/Ie B IIpUpoac

dusnyeckue U XUMUYECKUE CBOMCTBA
BoJiopona. [Ipumenenue Bogopoa

ITonsaTue o KUCIOTaxX U COJISX

Crnioco6bl nosryyeHust BOAOPOaa B
nabopaTopuu
IIpakTtuyeckas padora Ne 4 o reme

«ITomyuenue u cobupanue BoJ10po/a,
U3Y4YEHHE €ro CBOMCTBY»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4614

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

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4790

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

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

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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

32

33

34

35

36

37

38

39

40

41

42

MonsipHblii 00bEM ra30B. 3aKOH
ABoraapo

Brruncienus o0néMa, KoJIM4ecTBa
BEIIECTBA Ta3a 10 ero W3BECTHOMY
KOJIMYECTBY BEILIECTBA WIH 00BEMY

Beruucnenus 006EMOB ra3oB Mo
YpaBHEHHIO PEaKIMy Ha OCHOBE 3aKOHA
O6”I)éMHI)IX OTHOIHGHPIfI ra30B

duznueckue 1 XUMHUYECKUE CBOUCTBA
BOJIBI

CocraB ocHoBauuii. [Tousrue 00
WHIUKATOPaX

Bopa xak pactBoputens. HacbieHHbie
Y HEHaCBIIIeHHbIE pacTBOPbL. MaccoBast
JI0JIsl BEIIECTBa B pacTBOpE

[IpakTruueckast pabota Ne 5 o Teme
«IIpurotoBneHue pacTBOpPOB ¢
onpeaeIEHHON MacCOBOM 10Jei
pPacTBOPEHHOTO BEIIECTBA»
KontponbHas padoTta No2 o Teme
«Kucnopoa. Bonopona. Boga»
OKcuapl: coCcTaB, KiaccuduKaius,
HOMEHKJIaTypa

[Tomyuenue u XuMHUYeCKHe CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OKCHJIOB

OcHoBaHus: cOCTaB, KIaccuuKaims,
HOMEHKJIaTypa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d542e

bubmmoreka [{OK
https://m.edsoo.ru/ff0d55a0

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

bubmmoreka [{OK
https://m.edsoo.ru/ff0d587a

bu6moreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

51

52

53

[Tosmydyenune u XMMHUYECKUE CBOMCTBA
OCHOBaHUH

Kucnotsl: cocras, knaccuduxarus,
HOMEHKJIaTypa

[Tosydyenune u XMMHUYECKUE CBOMCTBA
KHUCIIOT

Conu (cpennue): HOMEHKIIATypa,
CHOCOOBI OJYYEHUS, XUMUYECKHE
CBOMCTBA

[IpakTueckas padota Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHHYECKHIX
COEIUHEHUIN

I'enetnueckas CBA3b MCXKOY Ki1acCaMU
HCOPraHNM4CCKUuXx CO@,Z[I/IHGHI/Iﬁ

O0001IeHre U cucTeEMaTU3aINs 3HAHUN

KontponpHas padota Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coeauHEHUH"

[TepBbie MONBITKH KIacCUpUKAITTT
XHUMHUYECKUX 3JIeMeHTOB. IloHsATHE O
rpynnax cXOJAHbIX 3JIEMEHTOB
Ilepuoanueckuit 3ak0H U
[lepuoanueckas cucteMa XMMUYECKUX
anemenToB /. 1. Menneneepa

[leproapl, rpymmsl, TOATPYIIIBL

bubnuoreka [IOK
https://m.edsoo.ru/ff0d67ca

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

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

bubmmoreka [{OK
https://m.edsoo.ru/00ad9474

bu6moreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

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

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ffa

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

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



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

54

55

56

57

58

59

60

61

62

63

64
65

Crpoenue atomoB. CocTaB aTOMHBIX
saep. M30Tonbl
CtpoeHnue JIeKTPOHHBIX 000JI09eK

aTOMOB 3JIeMeHTOB [lepnoanueckoi
cucremsl JI. 1. MenaeneeBa

XapakTepucTuKa XUMUYECKOTO
AJIEMEHTA TI0 €0 MOJIOKEHUIO B
[Tepnoaunueckoii cucreme /1. M.
MenpeneeBa

3nauenue [lepuoanueckoro 3akoHa ajs
pa3BuTHA HayKu U npaktuku. . 1.
MenneneeB — y4EHBIN, MTEAror U
rpaXKJaHuH

DNEKTPOOTPULIATENBHOCTh ATOMOB
XMMHYECKUX JICMEHTOB

HNonnas xuMudeckast CBI3hb

KoBanenTHas IoJIApHasA XUMHUYCCKasa
CBA3b

KoBanenTHas HEIOJIAAPpHAasA XUMHUYCCKaA
CBA3b

CreneHb OKHCICHUS

OKHCAUTENHEHO-BOCCTAHOBUTEIHLHBIC
peaxiuu

OKHCIIUTEIN B BOCCTAaHOBUTESIN

KonTtponpHas padota Ne4 o teme

bu6mmoreka [{OK
https://m.edsoo.ru/00ada342

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

bubmmoreka [{OK
https://m.edsoo.ru/00ada824

bu6moreka [IOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab9

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

bubnuoreka [JOK
https://m.edso0.ru/00adb076

bu6mmoreka [JOK
https://m.edso0.ru/00adb076

bu6mmoreka [JOK



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
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenne atoMa. XUMHUYECKasi CBA3b

PesepBHeiit ypok. O600IIeHNE 1

66 CHUCTEeMaTU3alUs 3HAHUI

67 PesepsHblit ypok. O60011IEHNE U
CUCTeMAaTH3aIis 3HAHUH

68 PesepBubiit ypok. O60011eHNE 1

CUCTEMAaTHU3alus 3HAHNHI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

https://m.edsoo.ru/00adb486

bubnuoreka [IOK
https://m.edsoo.ru/00adb33c

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d61c6



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

9 KUIIACC

Ne
n/n

Tema ypoka

[Iepnoandeckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCKnX dyeMeHToB J1. 1.
Meunneneena

3aKOHOMEPHOCTH B U3BMEHECHUH
CBOWCTB XUMUYECKHX DJIEMEHTOB
IIEPBBIX TPEX NEPUOI0B

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILEeCTB

Bunpl xuMuueckou CBSA3U U THIIEI
KPUCTALUIMYECKUX PEMIETOK

KontponbHas padorta Nel o teme

«IToBTOpeHue U yriyOneHne 3HaHuI
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kacca

KJ'IaCCI/I(bI/IKaI_[I/IH XUMHUYCCKHUX

peaKL{I/Iﬁ 110 pa3JIMYHbIM IIPU3HAKAM

ITonsarue o CKOPOCTH XUMHWYECKOH

PCaKIuu. IloHsiTHE O TOMOTEHHBIX U

TCTCPOTCHHBIX PCAKIIUAX

IloHsATHE O XUMHYECKOM paBHOBECHUU.

q)aKTOpLI, BJIMAOIIHUEC HA CKOPOCTH

XHUMHUYECKOU pPCaKuun U MOJIOKCHUC

KoaudecTBO 4acoB

KonTpoJububie
Bcero P
padoTsI

IIpakTH4eckue
padoThbI

Jara

HU3YyYCHUA

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/00adb59e

bu6moreka [IOK
https://m.edsoo.ru/00adb6b6

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

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

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

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

bu6mmoreka [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 paBHOBCCHUS

OKHUCITUTENIbHO-BOCCTAHOBUTEIILHBIC
peaknuu

Teopust 3IEKTPOTUTUYECKON
mucconuanuu. CHIIbHBIE U ClIa0bIe
DJIIEKTPOIUTEL

HoHHbIE ypaBHEHHUSI peaKkIuil

XHWMHUYECKUE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE MPEACTABICHUIN
00 AIIEKTPOIMTUYECKON JUCCOIIUAIIUU

XUMHYECKHE CBOMCTBA COJIEH B CBETE
Mpe/icTaBlIeHU 00
ANEKTPOJUTUUECKON JUCCOIHAITIT

[TonsiTue o ruapoIU3€e CoJieit

O00011eHNE U CUCTEMATU3 AL
3HAHUN

[IpakTrueckas padota Ne 1.
«Pemienne 3KCepruMeHTaIbHbIX
3a/1a4»

KounTtponsnas pabora No2 mo teme
«ONEeKTPOJIUTUYECKAS TUCCOLIUALIUSL.
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
OO1as XxapakTepucTUKa raJloreHoOB.
XHUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa

XnopoBojopoa. CoJisiHast KUCIOTA,

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

bubmmoreka [{OK
https://m.edsoo.ru/00adcd68

bubmmoreka [{OK
https://m.edsoo.ru/00add448

bubmmoreka [{OK
https://m.edsoo.ru/00add5d8

bu6moreka [IOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [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

20

21

22

23

24

25

26

27

28

XUMHUUYECKUE CBOMCTBA, MOJyYCHUE,
MIPUMEHEHHE

[Ipaktuyeckas padora Ne 2 o reme
«IlomydeHne COITHON KUCIIOTHI,
HU3y4YEHHE €€ CBOMCTBY»

Brruncnenus o ypaBHeHHIM
XUMHUYCCKUX pCaKHHﬁ, €CJii OJUH U3
peareHTOB JIaH B U30BITKE

OO6mrast xapaKTepUCTUKA 2JIEMEHTOB
VIA-rpynnst

AnnoTponHbie MOIU(UKALIUN CEPHI.
Haxoxpaenue cepol u €€ coenHeHU N
B NpHpoie. XNMHUYECKHE CBOMCTBA
cepbl

CepoBo0pO, CTPOCHHE,
(bu3nueckrue U XMMHUYECKUE CBOMCTBA
Oxcuppl cepbl. CepHas KUCIIOTA,
(uznyecKkue 1 XuMHUYEeCKHE CBONCTBA,
MIPUMEHEHHE

XUMHUECKUE peaKiuH, JIeXKalue B
OCHOBE ITPOMBILIIEHHOTO CrIocoba
MIOJIy4EHHUsI CEPHOM KUCIIOTHI.
XUMHUUECKOE 3arps3HEHUE
OKpy>Karolle cpeibl CoeAMHEHUSAMU
cepel

Brruncnenue MaccoBoil 10J1M BbIXO/1a
MPOIYKTa peaKkuu

O6ma51 XapaKTCpUCTUKA 2JICMCHTOB

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

bubmmoreka [{OK
https://m.edsoo.ru/00ade348

bubmmoreka [{OK
https://m.edsoo.ru/00ade488

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

bu6moreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

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

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bub6mmoreka [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

30

31

32

33

34

35

36

VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHupoe, pu3ndecKue u
XMMUYECKUE CBOWCTBA

AmMHEaK, ero pu3nIecKue u
XUMUYECKHUE CBOMCTBA, MOTyYCHHE U
MpUMEHEHHE

[IpaxTnueckas padota Ne 3 o Teme
«[lomyuenne amMmmuaka, U3ydeHHe ero
CBOMCTB»

A3oTHas KucioTa, e€ pusnueckue u
XUMUYECKHE CBOWCTBA

Hcnonp30BaHnEe HUTPATOB U COJIEH
aMMOHHSI B KQ4eCTBE MUHEPATHHBIX
ynoopennii. XuMu4ueckoe
3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl
COCIIMHEHUSIMH a30Ta

docdop. Oxcua pocdopa (V) u
dhochopHas kucinoTa, GU3NIECKUE U
XUMUYECKHE CBOMCTBA, MOTyYCHHE

Hcnonws3oBanue docdaToB B
Ka4ecTBE MUHEPAIbHBIX YI0OPCHUN.
3arpsi3HeHue MPUPOTHON CPEJIbI
dbocharamu

Yrnepon, pacnpocTpaHeHHe B
npupoe, GU3NUecKue U XUMUIECKHe
CBOMCTBA

Oxcunpl yriaepona, Mx pU3HuecKue u
XMMHYECKHE CBOMCTBA.

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

bubmmoreka [{OK
https://m.edsoo.ru/00adf004

bubmmoreka [{OK
https://m.edsoo.ru/00adf180

bu6moreka [IOK
https://m.edsoo.ru/00adf306

bu6moreka [IOK
https://m.edsoo.ru/00adf518

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

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

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

bu6mmoreka [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

37

38

39

40

41

42

43

44

DKosorndyeckue mpoOiIeMsl,
CBsI3aHHbIE C OKcUJoM yriepoaa (IV)

VYronpHasg KUCIOTA U €€ COJIN

[Ipaktuyeckas padora Ne 4 o reme
"[loydeHue yriekucioro rasa.
KagecTBenHast peakius Ha KapOOHAT-

noH"

[TepBoHauanbHBIEC TOHATHS 00
OPraHMYEeCKHUX BEIIECTBAX KaK O
COEIMHEHUSX yriepoia

Kpemuuii u ero coeqmueHus

[IpakTrueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Baxnennne HeMeTaJlIbl i UX
COEIMHEHUS

KontponpHas padota Ne3 mo teme
«Baxuenime HeMeTauIbl U UX
COEIMHEHUSD

OO6m1ast XxapaKTepUCTUKAa XUMHUUYECKHX
9JIEMEHTOB — METAaJIJIOB.
Meramnnyeckas CBI3b U
METaJNIMYeCKasl KpUCTaUTMYeCKast
peméTka. GU3nUEeCKUE CBOMCTBA
METAJNIOB

XHMHYECKHE CBOMCTBA METAJIJIOB.
DIEKTPOXUMHUYECKUIN P
HaNpsDKEHUN METAJUIOB

bubmmoreka [IOK
https://m.edso0.ru/00ae006¢

bubmmoreka [{OK
https://m.edsoo.ru/00ae027¢

bubmmoreka [{OK
https://m.edsoo.ru/00ae054e

bu6moreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el8

bubmuoreka [JOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [JOK
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

45

46

47

48

49

50

51

52

53

54

55

56

OOm1re cnocoObl MOTyYeHUs
mertaoB. CruiaBel. Beruucienus no
YPaBHCHUSIM XUMUYECKUX PEAKIIHH,
€CJIM OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH

Ilonsatue o KOppO31Hu METAJIJIOB

Illenounble METAIIIBI

OKCI/I)II)I U TUAPOKCHUBI HATPHUA U
KaJus

Illenoyno3eMeNbHBIE METATIIBI —
KaJIBIIUN ¥ MarHui

Baxueiiime coenuHeHUS KLU

O00011eHNe U CUCTEMATU3 AL
3HaHUU

JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHEHUsI

[IpakTuueckast pabota Ne 6 o Teme
"YKECTKOCTh BOJIBI U METOBI €6
ycTpaHeHus"

AnroMuHUR

AmpoTepHbIe CBOWCTBA OKCHIA U
TUAPOKCHIA

Kemeso

bubmmoreka [{OK
https://m.edsoo.ru/00ael1156

bubmmoreka [{OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
https://m.edsoo.ru/00ael4b2
bu6moreka [IOK
https://m.edsoo.ru/00ael4b2

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/00aelae8

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

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK
https://m.edso0.ru/00aeld86



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

57

58

59

60

61

62

63

64

65

66

67

Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a
(IT) m »xene3a (III)

O0001IeHUE U CUCTEMATU3ALIUS
3HAHUI

[Ipaktudeckas padora Ne 7. Pemenue
IKCIEPUMEHTAIBHBIX 33124 TI0 TEME
«Baxnenmnine MeTalIbl U UX
COEUHEHUS»

BI)ILH/ICJ'[CHI/U[ 110 ypaBHeHI/ISIM
XUMHUYECKUX PEAKIUH, €CITU OJIUH U3
peaFeHTOB JIaH B I/I36I)ITKC NIn
COIEPKUT IpuMecH. Beruncnenus
MacCOBOM JIOJIU BBIX0JIa TIPOAYKTA
peakiuu

O0001Ienre ¥ cCUCTEMAaTH3AIUS

3HaHUU

KonTtponbHas padota Ned4 o teme
«BaxHeunme MeTaJlIbl U UX
COEIMHEHUS

BemectBa 1 Matrepuaiisl B
MOBCETHEBHOM KM3HH YeIOBEKa
XUMUYECKOe 3arpsi3HeHNe
OKpY’KaIoIel cpe/Ibl

Ponp xumuu B perieHun
9KOJIOTHYECKUX MPOOIeM
PesepBHriit ypok. O600IeHE U
cUCTeMaTH3aIls 3HaHUH

PesepBHriit ypok. O600mIeHEe U

bubnuoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmmoreka [{OK
https://m.edsoo.ru/00ae3de8

bu6moreka [IOK
https://m.edsoo.ru/00ael750

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0dOa

bu6mmoreka [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

cucTeMaTu3anus 3HaHul https://m.edsoo.ru/00adb33c
PezepBubiit ypok. O0o01IeHNE U bubnuorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






