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IHHOACHUTEJIbBHASA 3AIITMCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yjapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTEbHOM IMPOrpamMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTo IMpenmMera
«Xumus» B 00pazoBaTeNbHBIX opranuzanusax Poccuiickoit @enepanun.

[IporpaMmma mo xuMHHM Ja€T MPEACTABIECHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTenpHOE MPEIMETHOE COepXKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam U
CTPYKTYpUPOBAHUE 10 pa3/jesiaM U TEMaM IPOrpamMMbl 110 XUMHUH, OIPEAEISAET KOJIUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
M3YYCHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PaCcTHBIX 0COOCHHOCTEH 00y4aromuxcs, OnpeeiseT BO3SMOKHOCTU TpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE I1eJeil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHpOBaHUS MUPOBO33pEHUsI 00y4darolerocs, ero
MPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMHUEHN
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEW s camMopa3BUTHUA U (OPMUPOBAHUS
KYJIBTYpPBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJaronmxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIICIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHON JKU3HU, TaK U B
npodecCHOHATIBHON 1eSTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarloM B (P OPMHUPOBAHUU

CCTCCTBCHHO-H&y‘-IHOfI rpaMOTHOCTH 06yan01111/1xc;[;



CrocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
o0yyJarouuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XUMHM O00€CleYMBAIOTCSA CHELM(UKON colepikaHus
y4eOHOro ImpeaMera, KOTOPBIM SIBJISETCS IMEeJarorn4eckd aJalTHPOBAaHHBIM OTPaKEHHEM
0a30BOM HAyKU XMMUU Ha ONpPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIUMUCS CUCTEMBI NI€PBOHAYAIbHBIX OHATHH XMMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrtpykTypa copep:kaHMsl IPOrpaMMbl MO0 XMMHHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOI'O
noaxoja kK e€ mzydenuro. CopepiaHue CKJIQJbIBACTCSI U3 CUCTEMbl MOHATUH O XUMHUYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbI IMOHATHH O XuMHuYeckod peakuuu. OOGe 3TU CHCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaAK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMWY,

— YUYEHHS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— IPEJCTaBIECHUN 00 AJIEKTPOIUTHUECKON AUCCOMAIIMM BEIIECTB B pACTBOPAX.

Teopernueckne 3HAHMSA PACCMAaTPUBAIOTCS HA OCHOBE ODMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHAS (YHKIMU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
MPAKTUYECKOT0 IPUMEHEHUS U MOTYYeHHs U3ydaeMbIX BEILECTB.

OcBoeHME MpOrpaMMbl MO XHUMHUHU CIOCOOCTBYET (DOPMHUPOBAHHUIO TPEACTABIECHUS O
XUMHUYECKON COCTaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM IT03HaHUs B Hayke. M3ydyeHne xummun
INPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUNW W3 paHee M3YUYEHHBIX YYEeOHBIX MPEAMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yyeHnH XMMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON JEATETLHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajlada y4eOHOro mpeaMeTra COCTOUT B (POPMHUPOBAHUU
CUCTEMBbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHNH K HAyYHBIM METOJIaM MO3HAHMS ITPU N3YUYEHHUH BEUIECTB U XUMUUECKUX PEaKIMii, B

GbopMUPOBAHUM U DPA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX TNPUMEHEHHMH B Yy4eOHO-



MO3HABATEIIbHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOEHUH MpaBUil OE30M1aCHOTO
oOpallieHus ¢ BEIIECTBAMHU B [TIOBCEIHEBHOM KU3HHU.

[lpy M3ydyeHMM XMMHUU HA yYpOBHE OCHOBHOTO 00IEro oOpa3oBaHUS BaXKHOE 3HAUYCHUE
MPUOOPENHN TaKKe LEH, KaK:

— (popmHupoBaHUE MHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEILHOMY IPHHATUIO PEIICHWH, CHOCOOHOW aganTUpoBaThCs K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

— HAaNpaBJICHHOCTh OOY4YEeHHMsS Ha CHCTEMaTHYeCKoe MpUOoOIIeHne O0O0ydJaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(OpMHPYIOITM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX IPHOOPETEHUIO OOYYaOLIMMUCS OIbITa
pa3HoOOpa3HON AeATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETESHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢popmupoBanue o0mel PyHKIIMOHATBHONH M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
yyuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3IYYEHUH XUMHUHU, TMPUMEHATh HMX MpPU pElIeHUH MnpodieM B
MOBCE/IHEBHOM JKU3HU U TPYAOBOI 1€ATEIbHOCTH;

— (opmMupoBaHue y 00yyaroumxcs r'yMaHUCTUUECKUX OTHOLIEHHM, TOHUMaHUs [IEHHOCTH
XUMHUYECKMX 3HAHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MmoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 3J0POBbS M OKPYXArOLIEW MPUPOJHOU
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTUM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU AajJbHEUIIero 00yueHUs.

OO1ee 4nciIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanms, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68

yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUSA
8 KUIACC

[MepBoHayajibHbIE XUMHYECKHE MOHATHS

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BelecTBa. dusnueckue CBOWCTBAa BeELIECTB. ArperarHoe coctosHue BemiecTB. llonsatue o
METOJIaX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Mmacca. OTHOCHUTENIbHAST MOJICKYJISipHast
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COCIMHEHUH.

KonunuectBo BemectBa. Monb. MonspHas macca. B3anMocCBsI3p KOJIHMYECTBa, MacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIEeCTB. XUMHUYECKHEe ypaBHeHUs. Kiaccupukamus XuMUYECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuit IKcnepumenn:

3HAKOMCTBO C XMMHUYECKOW TMOCYJOM, MpaBHIaMH pabOThl B JJAOOpAaTOpPHH M MpUEMaMHU
oOparteHusi ¢ J1abOpaTOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOM0AeHHEe (PU3HUECKUX (TIJIaBICHHUE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMUUYECKUX (TOPEHHUE CBEUH,
MPOKATMBAaHNE METHOUN MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SBJICHUM, HaOII0IeH e
W ONKCAaHWE TPU3HAKOB TMPOTEKAHUS XHMMHUYECKHX peakiui (pasjokeHWe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxenesa c pactBopoM coiau meau (), m3ydenme crnoco6oB
paszesieHuss CMecel: ¢ TOMOINIBI0 MarHuTa, (UIBTpOBaHWE, BHIAPUBAHUE, JAUCTHILUISALINS,
xpomarorpadusi, TPOBEIACHHE OYMCTKH TOBAPEHHOW COJIM, HAOMIOJACHUE W OIHCaHUE
pEe3yNbTaTOB TMPOBEJAEHUSI OMbITA, WUIIOCTPUPYIONIETO 3aKOH COXPAHEHHUS MAacCChl, CO3/IaHUE
MoJIeIe MOJIeKYI (IapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B mpupoje, Gu3nuecKkue U XUMHUECKHUEe CBOWCTBA (peakiuu TOPEHHUS).

OKCI/I,[[BI. HpI/IMCHCHI/Ie KucJjaopoaa. CnocoObl MOJIYYCHHA KHUCIOpOoda B J'Ia60paTOpI/II/I u



npoMbIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alioTporHas MOAU(pUKAIUS
KHCJIOPOJA.

TernnoBoil 3¢ (deKkT XUMHUECKOW peaklIuu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — »snemeHT M mnpocroe BemecTtBo. HaxokaeHue Boxopoda B IPUPOJE,
bu3HUYeCKre U XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oTydeHus. KucioTer u comu.

Mounsipablii 00bEM ra3oB. PacuéTel 0 XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cpoiicTBa BOAbl. Bopa kak pactBoputens. PactBopbl. Hacklmennsie u
HEHACBIIICHHBIE pacTBOpbl. PacTBopuMoOCTh BemiecTB B Boje. MaccoBas 10jsl BEIIeCTBa B
pactBope. XuUMHYECKHE CBOMCTBAa BOAbl. OcHOBaHMS. Pojib pacTBOpPOB B MPHUPOJEC U B KUZHU
yesoBeka. KpyroBopor BOAbl B mpupoje. 3arpsi3HEHUE MPUPOJIHBIX BoA. OXxpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yroiue (OCHOBHBIC, KHCIIOTHEBIE, aM(OoTepHEIC) U HecoleoOpasyromue. HomeHkiatypa
OKCUJI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcHoBanusi. Krnaccudukanuss OcCHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Homenkmarypa ocHoBaHmil. Pu3nUecKMe M XMMHYECKHE CBOWCTBa OCHOBaHMU. [lomyuenume
OCHOBaHUM.

Kucnoter. Knaccuduxamnus kucnor. Homenknarypa kucinot. Ousndeckue U XUMHUECKHE
cBoiicTBa kucioT. Psan akrusHoctu metamuioB H. H. bekerosa. [lonmyuenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U XumMudeckue coictBa coseil. [lomydenue
COJIEH.

['eneTnueckasi CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeiesieHne CoJepKaHusl KUCIopo/ia B BO3yXe, MoTydeHue, cooupaHue,
pacro3HaBaHME€ M HM3y4y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJEHHE B3aMMOJEWUCTBHS BEIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS U IMPEKpaIleHusi TopeHus (moxkapa), 03HaKOMJICHHE C
oOpa3llaMu OKCHIOB M ONHUCAaHHE HX CBONCTB, TOJTy4YeHHE, COOMpaHHEe, PACIIO3HABAHHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeicTBue Bogopoaa ¢ okcumom wmemu (1)
(BO3MOXHO HCTIONB30BaHUE BUCOMATEPHUATIOB), HAOIIOACHIE 00pPa3IOB BEMIECTB KOJIUIECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PACTBOPHUMOCTBIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccoBOM Jo0Jiel pacTBOPEHHOTO BEIECTBA,

B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE



BUJICOMaTEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPraHUYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJI0JICHUE M3MEHEHUsI OKPAaCKM WHJMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOUeH, M3ydeHue
B3aumojieiictBusi okcuga meau (ll) ¢ pacTBopoM cepHOM KHCHOTBHI, KUCJIOT C METaJUlaMu,
peakuMii HeWTpaiau3aluH, IOJIyYEeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTraHUYECKUX COCIUHEHUIN.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4yeckux jiemeHtos /[, HU.
MenpeineeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(PUKAMKA XUMHUUYECKHX dJeMeHTOB. [lonstne o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMEIbHBIC METAJLIbI, TaJOTE€HbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

[lepuonnueckuit 3akoH. Ilepmoanueckass cucrema xumuueckux isnementoB [l .
MengeneeBa. KopoTkomepuonnas u JamuHHONEpHogHas ¢opmbl [lepruogudeckoil CHUCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX szaep. M3oromsl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX IeMEeHTOB [leproandeckoit cucTemsl
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoint cucreme J[. 1. Menzaeneesa.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbI XUMHUYECKHUX AJIIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHYECKUX 3J1EMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHHs.  OKHUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oO0pas3IoB BEMIECTB METAUIOB W HEMETAIOB, B3aWMOJCHCTBHE THUIPOKCHIA
[MHKA C PacTBOpAMH KHCJIOT W IIEJTOYEH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Mesicnpeomemmuuie ceasu



Peanuszanus MEXNpPEeAMETHBIX CBA3CH IPU U3YYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
4yepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK ¥ IOHSATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1e ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TeJI0, O00BEM, arperatHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3831561, ComHIle.

buonorust: porocunres, npixanue, ouochepa.

['eorpadusa: armocepa, ruzapocdepa, MuHepayibl, TOpPHbIE HOPOJbI, MOJE3HbIE
HCKOIIa€MBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3axkoH. lIlepuommueckas cucremMa xumudeckux »saemeHtoB J[. WM.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
AIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbIUs U UX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOM PEMETKM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COEIMHEHMH, T€HEeTH4ecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUEeCKHX peaklui MO pa3IM4YHbIM MpHU3HAKaM (IO YUCITY U COCTaBy
YYaCTBYIOUIMX B pEaKUIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). JK30- H
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHUS.

[TonsTe o ckopocTH xumuyecko peakuuu. [loHsarve 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh

XUMHYECKOM PCaKIMA U IMOJIOKCHUEC XUMHUYCCKOI'O0 paBHOBECHUA.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
AHUOHBI. MexaHH3M JAMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMyd Ha HOHBL
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIISCTB (XJIOpUAa HaTpHs),
WCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAaKIHUU OT BO3JECHUCTBHS Pa3IMYHBIX
(akTOpoB, UCCIIEOBAaHUE 3JIEKTPOIPOBOJHOCTU PACTBOPOB BEILECTB, Ipoliecca AMCCOLMALUN
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUICO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakirii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIJICTICHUE Ta3za, oO0pa3oBaHUE BOJBI), OMNBITOB, WUIIOCTPUPYIOMINX TPUMEPHI
OKHCITUTEIIFHO-BOCCTAHOBUTEIIbHBIX DPEAKIUNA (FOpEeHUEe, pPeakIMu pa3oKEeHUs, COCITUHEHMUS),
pacrmo3HaBaHHE HEOPTaHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
peleHre YKCIEPUMEHTATbHBIX 3a/1a4.

HemeTtasibl M MX coeIUHEHUS

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHBIE
crenienn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJllaMu,
nienoyamu).  XuopoBoaopon. ConsiHas KWCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyY€HHE,
npuMeHeHue. [leficTBre Xopa 1 XJIOPOBOIOPO/Ia HAa OpPTraHu3M YelloBeKa. BaxxHen e XJIopuasl
U UX HaXO0XJACHHUE B IPUPOJIE.

O6mas xapaktepuctuka 3ieMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHbie cTeneHn okucieHus. CTpoeHne M (U3HYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEePhbl. AJUIOTPOIHBIC MOAU(PUKAIIMKA KUCIOPOJa M Cepbl. XUMHYECKHE CBOMCTBA
ceppl. CepoBosiopoa, CTpoeHHe, (U3MUYECKHe W XUMHYeCKHe CBoicTBa. OKCHUIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA

(oOmme Kak TpencTaBUTENS Kilacca KUCIOT W crenududeckue). XUMHUYECKHE PEeaKIu,



JeKallue B OCHOBE IPOMBIIUICHHOTO croco0a MoslydyeHus cepHoi KucnoTsl. IIpumenenue
cepHOii KucIoThl. COJM CePHOM KHCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-uoH. Haxoxnenue
ceppl M €€ cOoequHEHUH B Ipupofe. XUMHUYECKOE 3arps3HEHHUE OKPYKAIOIIEH Cpeabl
COCIMHEHUSIMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEJOTBPALICHHUS.

OOmass xapakrepucTuka 3i1eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHE B MpHPOJE, (U3NYECKHE WU
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakivs Ha MOHBI aMMOHMS. A30THas KUCIIOTa, €€ IOJy4eHHE,
duznveckue W XMMHYECKHE CBOMCTBa (OOmIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAJIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpY»Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIHNA
docthopa, puznyeckne n xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHHH.

OO6mass xapakrepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETNIEHU OKUCIIEHHUA. YTJEepOo/, alFIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoe, pusnueckue U XuMu4eckue cBoicTBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yraepona, Ux (pU3NYecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, MOJy4deHHE U NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
MIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEHIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWJEH, AaleTWUJIeH, ATAaHOJ, TIJMIEPHH, YyKCyCHas kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX MepepaboTKu
(6eH3uH), UX POJb B OBITY M MMPOMBIIUICHHOCTH. [I0HATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — W HUX pOJM B KU3HU 4YelOoBeKa. MarepualbHOE E€IUHCTBO
OpPraHMYECKHUX Y HEOPTraHUYECKUX COCIUHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4e€HHE M NpPUMEHEHHE.

Coenunenuss kpemHusi B mpupoge. OOmme mnpeactaBieHuss o6 okcuue kpemuus (IV) u



KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmme
CTPOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene3o0eToH. I[IpoGiembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHue o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHON KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKUUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHMS, OIBITHI,
oTpakaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
HCIIOJIb30BAaHUE BHUACOMATEpUaIoOB), O3HAKOMIIEHHE C 00pasllaMu XJIOPUIOB (TaJOreHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUZCOMATEpHaOB), HaONIOJEHUEe Tpouecca OOYrJMBaHUS — caxapa IOx  JeHCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCTIOTHI, TIPOBEJICHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH U HaAONIOJIEeHUE NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (pU3MYeCKMMH CBOWMCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOKHO HCIIOJIb30BaHKE BUACOMATEPHAJIOB), 00pa3liaMi a30THBIX B (POCPOPHBIX YHOOpEHHIA,
[OJIyueHue, coOMpaHue, paclo3HaBaHHME W U3YUYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJECOMATEPHATIOB), U3yYEHUE MOJENeld KpUCTAUIMYECKUX PEHIETOK aaMmasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojdydeHue, COOMpaHue, pacro3HaBaHUE
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KadeCTBEHHBIX PEeaKIMi Ha KapOOHAT U
CHWJIMKAT-UOHbl W W3Yy4YEHHE MPU3HAKOB MX IMPOTEKAHUs, O3HAKOMJIEHHE C MPOJIyKIHUEH
CHWJIMKAaTHOM IMPOMBIIIJIEHHOCTH, PELIEHHE 3KCIIEpUMEHTANbHBIX 3a/1ad Mo TeMe «Baxnelimme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/ibl M UX COCAUHEHUS

OOmass xapakTepUCTHKAa XHMHUYECKHUX DJJIEMEHTOB — METa/VIOB Ha OCHOBAaHUHM UX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux amnemeHToB . 1. MenaeneeBa u ctpoeHus
atoMoB. CTpoeHue MeTaioB. MeTtalaudeckas CBsS3b M METaJNIMYecKas KpUCTaIndecKas
peméTka. DIEKTPOXUMHUYECKUN psl HampsokeHUH MerauioB. DU3MYECKHEe U XUMHUYECKHE
cBoicTBa MeTauioB. O0mue crnocoOsl MOy4eHUsT MeTa/lIoB. [oHsATHE O KOPPO3UHM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH32a) U
WX MIPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenouynsle MeTauIbl: OJ0KEHUE B [lepnonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB .

N. MengeneeBa, cTpo€HHE UX aTOMOB, HaXOXIEHUE B mpupoae. PU3HMYECKHE U XUMHUYECKHE



cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMeENbHBIE METAJUIBI MarHuid M KajubLui: moJjokeHue B Ilepuogmueckoit
cucteme xummuueckux snemeHToB JI. M. MeHnneneeBa, CTpoeHHE WX aTOMOB, HaxXxOXJIEHUE B
npupoje. Puznyeckue U XMMUYECKUE CBOMCTBA MarHusi M Kajiblus. Bakueiinne coequHeHUsS
KablMs (OKCUI, THIPOKCH, cOn). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux anemeHToB [ U.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHHe B npupoje. dusnueckre U XUMHUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCUA U THJIPOKCH/Ia ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenzeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
xkene3a. Okeupnwl, Tuapokeunsl u conu skenesa (I1) m xenesa (lll), ux cocra, coiicTBa u
MOJTyYeHHeE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METa/lIOB W CIUIaBOB, HX (U3MUYSCKUMH CBOMCTBAMH,
U3YYEHHE PE3YNbTaTOB KOPPO3UU METAIIOB (BO3MOYKHO HKCIIOJNB30BAaHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJON (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX PEAKIIMil HAa MOHBI: MAarHUs, KaJIbIIHs, aTIOMUHUS, IUHKa, xene3a (1) u xenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHME BHAEOMATEPUANIOB), UCCIIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHHUS U THUIPOKCH]IA INHKA, PElIeHHE 3KCIIEPUMEHTANIbHBIX 33a4 10
TeMe «BakHeHIre MeTaIbl U UX COSTUHEHUSY.

XuMus M OKpyKamouas cpeia

BemectBa 1 mMaTepuaibl B MOBCEJHEBHOM JKHU3HM uYeloBeka. be3omacHoe MCIoyib30BaHKE
BEIIECTB M XMUMHYECKMX peakuuii B ObiTy. IlepBas momomip Nmpu XUMHUYECKHX OXKOTaxX |
OTpaBJICHHSIX.

XUMHUECKOE 3arpsi3HEHNE OKpY Karollel cpelibl (MpeenbHas IomycTuMasi KOHIIeHTpalus
BemecTs, ganee — [1/1K). Poib xuMun B permeHun 3K0JIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHaoB (CTEKIIO, CIIaBbl METAJUIOB, MOJIMMEPHBIE MaTEPHAIbI).

Mesicnpeomemmuuie ceasu



Peanuzanys MeXXIPEAMETHBIX CBSI3€H NMPU M3YYCHUH XUMHHU B 9 KJIacce OCYILECTBIISCTCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK W TOHSTHIA,
ABJIAIOINXCA CUCTEMHBIMU JIAA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OO0wue ecTecTBCHHO-HAYYHbIC MOHITUS: HAaydHbIH (aKkT, THIOTE3a, 3aKOH, TEOPHs,
aHanM3,  CHHTE3,  Kiaccuukauusi,  IEePUOJUYHOCTb,  HAOJIOJCHUE,  IKCIICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHJA, H30TOIIbI,
PaAMOaKTHBHOCTD, MOJICKYJA, JJICKTPHYCCKUIl 3apsi[, NPOBOIHHKH, IOJIYIIPOBOIHUKH,
JIMDIICKTPHUKH, (OTOIIEMEHT, BEIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBa, Ias,
pacTBOp, PaCTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bl, COJIHIIE.

Buonorus: ¢orocuHTe3, AbIXxaHWe, Ouocdepa, IKOCHCTEMa, MHHEpalbHbIC YIOOpEHHS,
MHKPODJIEMEHTBI, MAKPOAJICMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadusa: armochepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE

HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 00pa30BaHUS
JIOCTUTAIOTCS B X0J/1e 00Y4YeHHsI XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAULMOHHBIMH  POCCHUMCKMMHU  COLIMOKYJIBTYPHBIMU U  JIYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS H
CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLUATIU3AIIMHN 00 yUarOIINXCA.

JlugHOCTHBIE pPE3YNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM NO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUUW U PACHIMPEHHUE ONbITA JEATEIbHOCTU Ha €&
OCHOBE, B TOM YHCJIE€ B YACTHU:

1) maTpuoTHYECKOro BOCIUTAHUA:

[IEHHOCTHOTO OTHOIIICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHPOBOM U OTEUECTBEHHOW XMMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpPOICTBE
Mupa 1 oOlIeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS] O COIMAIbHBIX HOpPMaxX M MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJUICKTUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE3HOM, Yy4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKOW M IPYTUX BUIIAX JEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOH NIeATEIbHOCTH MPHU BBINOJHEHUU Y4eOHBIX, TO3HABATENbHBIX 3a7a4, BBIOJHEHUU
XUMHUYECKHUX SKCTIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aHMOTIOHUMAaHUIO
YW B3aMOIIOMOIIM B MPOIECCE ITOM y4eOHOHN NeATebHOCTH, TOTOBHOCTH OIIEHWBATh CBOE
MOBEJICHUE W TIOCTYIIKM CBOMX TOBApHUIIEH C TIO3UIIMHM HPABCTBEHHBIX M TPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUI OCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHUYECKHE  TPEACTABICHUs] O BEIMIECTBE W  XHWMHYECKOW  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIIONINE OCHOBY IS
MOHWMAHUS  CYINIHOCTH HAYYHOW KapTHHBI MHpa, TMPEJICTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS NPUPOIbI, B3AUMOCBS34X YeJIOBEKa C MPUPOAHOU CPeloM, O posu

XUMHU B ITIO3HAHNUHU 3TUX SaKOHOMepHOCTeﬁ;



MO3HABaTEJIbHBIC MOTHBBHI, HAalpPaBJICHHBIC HA IIOJyYE€HHWE HOBBIX 3HAHUW 10 XHMUH,
HEOOXOMUMBIC JUJIsi OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBJICHUMN, IO3HABATEIBHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIBTYphI, B TOM YMCII€ HAaBBIKOB CAMOCTOSITEIBHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOH JIUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEHHI0 W TIO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUIO, TIPOSKTHON M MCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH M YPOBHS OOYYCHHS B JaJIbHEHUIIICM;

4) opMHUpPOBAHHS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE NI €HHOCTH JXHU3HH, OTBCTCTBCHHOI'O OTHOLIICHUA K CBOGMy 3IIOpOBI)IO,
YCTAaHOBKH Ha 3JI0POBBIM 00pa3 >KW3HHU, OCO3HAHHWE ITOCICACTBHI W HENPHUATHE BPEIHBIX
NpuUBBIYEK (YHOTpPeONEeHUSI alKorojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJCHUS
npaBuJl 0€30MacHOCTH MpPH OOpallleHMH ¢ XMMHYECKHMHU BEIIECTBAMHU B OBITY U peallbHOMN
JKU3HU,

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO MpodecCcil U TpyAa pa3lIudHOro poja, yBaXXEHHE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE MPUMEHEHUs
IOPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP WHIUBUAYAIbHONW TPaeKTOPUU
MPOJIOJDKEHHST 00pa3oBaHMsI C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOM NeATEeNbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHLCS B MPOGECCHOHATBHON CPE/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 U Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTU COOJIIOICHUS TIPABMIJI OE30MaCHOTO MOBEECHUS TIPH PaboTe ¢ BEIECTBAMH,
a TaK)Ke B CUTYalUsIX, YTPOKAIOIINX 3JI0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPHU H3yYEHUU XUMHH, JJIS PelleHus
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEIOi, ISl TIOBBIIIIEHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJIO0ATLHOTO XapaKkTepa dKOJOTHYECKUX MPOOJIeM H IyTeH MX PeIleHUs
HOCpeI[CTBOM METOJ0B XHUMHH, SKOJIOTHYCCKOI'O MBIIIJICHUA, YMeHI/IH pYKOBOJICTBOBaTI)CSI UM B

HOSHaBaTCHLHOﬁ, KOMMYHHKaTHBHOﬁ 1 COLMaIbHOMN IIPpaKTUKE.



METANPEIAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHBIC MOHSATHUS (3aKOH, TECOPUSs, MPUHIIUI, THUMOTEe3a, (aKT, CHCTEMA,
MPOLIECC, IKCIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUeOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH NMPEACTABICHUE O
[EJIOCTHOW HAy4YHOW KapTHMHE MHpa, U YHUBEPCAIbHbIE YydeOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJSATUBHBIE), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jloruyeckue AeicTBUSA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIJICHUS TPU OCBOCHHM 3HAHUIA:
pacKpblBaTh CMBICH XHUMHYECKHUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHaBIMBATh B3aMMOCBS3b C JIPYTUMH MOHSTHUSIMHU), UCIOIH30BaTh MOHATHUS U1 OOBACHEHUS
OTIICNbHBIX (PAKTOB W SIBJICHWUW, BBIOMPATh OCHOBAaHUS WM KPUTEPHH I KIaCCH(PUKAITUU
XUMHUYECKHUX BEIIECTB M XUMUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYMHHO-CIICJCTBEHHBIE CBSI3H
MEXy O0BEKTaMHU U3YUCHHUs, CTPOUTH JIOTUUECKUE pacCyXAeHUS (MHIYKTUBHbBIC, 1€TyKTUBHBIC,
M0 aHAJIOTHH), AeNaTh BBIBOBI U 3aKIIOUCHUS;

yMEHUE TPUMEHSATH B MPOIECCE TMO3HAHUS TMOHATUSA (MIPEAMETHBIE U METANPEIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpa3OBHIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xumMudeckass ¢GopMyla M ypaBHEHHE XUMHUYECKOH peakiuu — TMpU pPElIeHud YydeOHO-
MO3HABATENIbHBIX 3a/la4, C YYETOM OTUX MOJCIbHBIX TMPEJACTABICHUN BBISBIATH H
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHUX PEaKIIMii, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Bba3oBble ucciienoBaTe/ibcKue AeiCTBUSA !

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKJICHHII;

npuoOpeTeHne OmbITa MO TUIAHHUPOBAHUIO, OPTaHU3AIMH W TPOBEACHUIO YUCHUYECKUX
HKCIIEPUMEHTOB, YMEHHUE HAOII0AATh 32 XOJ0M IPOIIECcCa, CAMOCTOSTENIbHO TPOrHO3UPOBATh €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,

HCCICA0BaHUs, COCTABJIATH OTYET O HpOHeHaHHOﬁ pa60Te.



Patora ¢ unopmaunmeii:

yMEHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TMYHBIX BUI0B
1 GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIe TMOcOOMs, pecypchl WHTepHeTa), KpPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHUE IPUMEHSTh Pa3IMuHbIe METOIBI U 3alPOCHI MPH MOUCKE U 0TOOpe MHpOpMaUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS YYEOHBIX M MMO3HABATEIbHBIX 33a4
onpeAeNéHHOr0 THIA, MPUOOPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy TpencTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJIb30BaTh M aHAIM3UPOBATH B Ipollecce Y4eOHON U HCCleA0BaTeIbCKOM
NEeSITeIbHOCTH WH(POPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

YMEHHsI 3aJaBaTh BOMNPOCH (B XOJe Auanora M (WiIu) AMCKYCCHMH) MO CYIIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM TPEIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEJI0KEHHON 3a/1a4u;

YMEHUS NPEeACTaBIATh OJyYeHHbIE Pe3yIbTaThl T03HABATEIBHOM 1€ TETbHOCTH B YCTHBIX
U TNHCBMEHHBIX TEKCTaxX; JIeJlaTh MPE3EHTALUI0 PEe3yJbTaTOB BBITOJHEHUS XHUMHYECKOIO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOpPAaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUsl y4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIE/I0BATEIbCKON JIEATENIbHOCTH TPU PEIIEHHHM BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE Yy4éTa
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONPECTICHHE KPUTEPHUEB 110 OI[CHKEe KadecTBa
BBITIOJIHEHHOHN paboTHI U JApyTHE).

PeryasiTuBHBIe yHHBepcaabHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIEHO OTMPEACTATh IEIH JEATSIFHOCTH, MIIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh M TIPM HEOOXOJWMOCTH KOPPEKTHUPOBATh CBOIO JEATEIHHOCTH, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HAaBaTeJIbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATH MM KOPPEKTHPOBATh MPEJIOKEHHBIH alropuT™M ACUCTBUM Npu

BBIMIOJTHEHUH 3aJaHUl ¢ Y4E€TOM IMIOJIy4eHHUsS HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTax —



BCIIECTBAX U pCaKUUAX, OHCHHUBATHE COOTBCTCTBHUEC IMOJIYYCHHOI'O pe3yjibTara 3asIBIICHHOM e,

YMCHUC UCIIOJIB30BATh U aHAJIM3UPOBATH KOHTCKCTLI, IPCAJIaracMbIC B YCJIOBUU SaHaHHﬁ.

INPEJIMETHBIE PE3YJIBTATDI

B cocraBe MNPEAMETHBIX PE3YJIbTAaTOB II0 OCBOCHHUIO 0053aTeNILHOTO COACPIKaHUA,

YCTaHOBJIEHHOIO JaHHON (QenepanbHOil paboueil mpoOrpaMMoi, BBIAEISIOT: OCBOCHHBIE

0o0y4yaromyMUCsT HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHMA, CHEHU(pHUECKUE JUIS

HpGI[MeTHOfI obactu ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, €ro

HHTEpIIpCTALlUN, npeo6pa30BaHmo " IPpUMECHCHUIO B Pa3JIMYHBIX y‘Ie6HHX H HOBBIX CUTyallUAX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl HA 0A30BOM YPOBHE JOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh y O0YUaIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMUMHMUYECKHX MOHSATUN: aTOM, MOJIEKYJa, XUMHUYECKHUI
AJIEMEHT, TPOCTO€ BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OAHOpPOAHAS U
HEOJIHOPO/IHAS), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJs XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COIlb,
AJIEKTPOOTPHUIIATESILHOCTh, CTCIICHb OKUCIICHHSI, XUMUYECKAsl PEaKIusl, KJIaCCH(PUKAIUS
peaKIuii: peakiu COSANHEHUS, PEAKIINK Pa3I0KEeHUsI, PEaKIIMK 3aMEeICHUs], PEaKIInu
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEIUIOBOM 2P deKT peakinu, SApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas OpOuTanb, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIpPHAsE ¥ HETOJsipHAasi KOBAJIGHTHAs CBs3b, MOHHAs CBs3b, WOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi 10J1s BellecTBa (IPOLIEHTHASI KOHIIEHTPAIIHsI) B paCTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUA WU MPUMEHSATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

UCIIONIb30BaTh XMMHUYECKYI) CHMBOJHUKY [UISI COCTaBi€HHS (OpMyNn BelIecTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIIUM;

OTIpEICNIATh BAJICEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEAMHEHHSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
omnpeAenéHHOMY KJaccy COeAWHeHW 1o QopmynaMm, BHJ XUMHUYECKOW CBSI3U
(koBasIeHTHAs! ¥ MOHHAS) B HEOPTAaHUYECKUX COCTUHECHHUSIX

packpsiBaTh cMbich [lepunoandeckoro 3akona JI. . MenneneeBa: T€eMOHCTPUPOBATh
MOHUMAaHWE TEPUOJANYECKOM 3aBHCHMOCTH CBOMCTB XHUMHUYECKHX JJIEMEHTOB OT HX
nosioxeHuss B Ilepumomuueckoi cucTeme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,

MMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOTO YYCHH:, 3aKOHA ABOFaI[pO;



® ONUCBHIBATh U XapakTepu3oBaTh TalOianuHyio ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «IJ1aBHas moArpymnmna (A-rpynma)» u
«mmobounas moarpynna (b-rpymma)», Mamble W OonblIMe TMEPHOABI, COOTHOCHTH
0003HaueHMsI, KOTOphle UMerTcs B Tabaune «llepuonnyeckas cucremMa XMMHYECKHX
anemeHnToB J[. M. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHYECKHX OJJIEMEHTOB (COocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpezesieHue UX M0 3JIEKTPOHHBIM CIO0SIM);

e Kiaccu(UUUpPOBATh XMMHUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (110 YKMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAaHUE IpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KAa4ECTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;

® BBIYHCIATH OTHOCUTEIbHYIO MOJIEKYISPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 dJIeMEHTa 1Mo (opMylie COSIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKIty;

® [IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITENIbHOCTH — aHalIW3 U CUHTES,
CcpaBHEHHE, 0000IeHNe, CUCTEMaTH3alUI0, KIACCU(UKALMIO, BbISIBJICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJEHHME,  HM3MEpeHHe,
MOJIEJIUPOBAaHHE, FIKCIIEPUMEHT (pealbHbI U MBICICHHBII);

e celoBaTh IpaBUjaM I[OJIb30BAHHUS XMMHUYECKOM TMOCyAoM M J1abopaTOPHBIM
0o0OpyJIOBaHUEM, a TaKXke IpaBUIaM OOpallleHUs C BELECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHIO
U coOupaHuI0 Ta3000pa3HBIX BEMIECTB (BOJAOpPOAA W KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MAacCOBOM 10JIEW PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K konny oOydeHus B 9 kiacce NpeaMETHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMHUYECKUH DJIEMEHT, aToM,

MOJICKYJId, NOH, KATUOH, aHUOH, IIPOCTOC BCUICCTBO, CJIOKHOC BCIICCTBO, BAJICHTHOCTD,



3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHHS, XMMHYECKas pEeaklus, XUMUYECKas
CBsI3b, TCTUIOBOW A(PPEKT peakiuu, MOJb, MOJSPHBIH 00BEM, PacTBOP, AIIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JAUCCOLMAIMS, PEaKIu HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMbIE pEeaKlUu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHHE M BOCCTaHOBJICHUE, AJIOTPONHs, aM(OTepHOCTh, XMMHYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOPPO3Us
METaJIOB, CIUIABBI, CKOPOCTb XUMHYECKOM pEeaKIUH, MPEeAeNIbHO JOIyCTUMAas
koHneHTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUU BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISl COCTaBi€HMsI (OpMysd BELIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHX JJIEMEHTOB B
COECIMHEHUSAX PpaA3JIM4YHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEeAEIEHHOMY
KJIacCy coeluMHEeHH 1Mo (opmynam, BHI XMMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METAJIJIMYeCKasl) B HEOPraHMYECKHX COEIMHEHUSAX, 3aps/l HOHA MO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1€MOHCTPUPOBATH
€ro NMOHMMAaHME: ONMUCHIBATh U XapaKTepHU30BaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoAarpynna (A-
rpynmna)» u «mobounas moarpymmna (b-rpymma)», maneie U OGoONbIINE MEPUOJIBI,
COOTHOCUTb 0003HAu€HHs, KOTOpble HUMEIOTCd B TMEPHUOJUYECKOW Tabiuie, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo IEKTPOHOB U paclpeiesieHUue UX IO JIEKTPOHHBIM CIIOSM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieNax MaJbIX IEPUOJOB U TJIABHBIX HNOAIPYNI C YYETOM CTPOECHHS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY

3¢ dexTy, M0 U3MEHEHUIO CTENeHEeH OKHUCICHHUS XUMUYECKUX JIEMEHTOB);



XapakTepu30BaTh (OMUCHIBATh) OOMKMEe M CHEMU(UUECKHE XHUMHYECKHE CBONCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPK/Ias OMKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

COCTaBJIATh YPABHEHHUSI JICKTPOJIUTHUYECKONW JUCCOUMALMU KUCIIOT, HIEN0YEH U COJIEH,
MIOJIHBIC U COKpPAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA, YpaBHEHUS PEaKIIHid,
MOATBEPKJAIOMIUX  CYIIECTBOBAHME T'€HETHYECKOM CBS3M MEXJy BelIeCTBaMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIl MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COSIUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM pPEeaKIuu;

coOnrofaTh MpaBuia IOJNB30BAHHUS XHMHUYECKOW TIMOCYIOoM ©  Ja0OpaTOpHBIM
0o00pyIOBaHMEM, a TaK)Ke IpaBHja OOpAIICHUS C BEUIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ COOMpPaHHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YTIEKUCIIOTO ras3a);

MPOBOJIUTh PEAKLUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPa3JIMYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHA-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METaJUIOB, TPUCYTCTBYIONINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
MIPUMEHSATH OCHOBHBIE OTEPAIMH MBICIUTEIBHON JESITEIIBHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISI M3YYEHHsS] CBOMCTB BEIIECTB M XUMHUYECKHUX PEaKLUid, €CTeCTBEHHO-
HayyHble METOJbl TO3HAaHUS — HaONIOJEHWE, W3MEPEeHHUEe, MOJCIMPOBAHUE,

SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Jlara
Ne Kontpoan  IIpakruu uudposbie
Tema ypoxka U3y4eH
n/n Bcero = bHBIE ecKue st o0pa3oBaTte/ibHbIE
padoThbI padoTbI pecypcnl

1 [Ipeamer xumun. Pons xumuu B 1 bubnunoreka LIOK

JKU3HM 4YesoBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTO1aX MO3HAHUS B 1 bubnuoreka [{OK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1

3 «IIpaBuma paboThl B 1abopaTopuu 1 1 1 bubnnorexa [JOK
puEMBI 00paleHUs C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bubmmoteka IIOK

4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK

a . p P https://m.edsoo.ru/ff0d28c8

OYHCTKHU TTOBAPEHHOU COJIH )»
Ou3nyeckue U XUMHUUECKHUE SBICHUS.

6 Xumnuaeckas peakius. [Ipuznaku u 1 bubnmnoreka LIOK
YCIIOBUS MPOTEKAHUSI XUMUYECKUX https://m.edsoo.ru/ff0d2a6c
peaKkuuit

7 Atombl 1 Monekyisl. [Ipocteie n 1 bubmuoreka [IOK

CJIOJKHBIE BEIEeCTBa https://m.edsoo.ru/ff0d2be8

8 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

YIp T https://m.edsoo.ru/ff0d2a6c



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

9 XUMHUYSCKHUE DJIEMEHTHI. 3HAKH bubnunorexa LIOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa bubmuorexa [IOK

10
BelIeCTB. XUMU4ecKas popmyia https://m.edsoo.ru/ff0d2eae

1 Macca atoma. OTHOCHUTEIbHAS bubnuorexa [IOK
aTOMHas Macca. https://m.edsoo.ru/ff0d323c

12 Macca monekyinbl. OTHOCUTEIbHAS Bu6moteka [JOK
MOJIEKYJIIpHAas Macca https://m.edsoo.ru/ff0d350c

13 MaccoBasi 107151 XMUMHYECKOT0 bubmuoreka [{OK
JJIEMEHTA https://m.edsoo.ru/ff0d5230
[Tepunoanueckas cucrema
XUMHUYECKUX DJIEMEHTOB.

14 BaneHTHOCTE aTOMOB XMMHUYECKUX bubnunoreka LIOK
3JIEMEHTOB 3JIEMEHTA B COEJIMHEHUH. https://m.edsoo.ru/ff0d37fa
CocraBienue GpopmyI 1o
BaJICHTHOCTH.

15 KonuuectBo BemiectBa. MoJib. bubmmoreka IIOK
MomnsipHas macca https://m.edsoo.ru/ff0d3al16

16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus Konm4ecTBa, Macchl

17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa [TOK

H yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
Knaccudukamnmss xumuaecknx

18 €akluil (CoeqMHEHUs, PA3IOKEHUS Bubmmorexa [IOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEeHa)

19 M. B. JIomoHOCOB — yu&€HBIii- bubmuoteka [IOK

sHIuKIoneauct. O0o0mEeHne

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

cUCTeEMAaTHU3alud 3HaAaHUN

Kontponbnas padota Nel o reme

bub6numoreka [IOK

20
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB
21 BO3 nya Kucaopon — ninement u bubmorexa LHIOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnueckue U XUMUYECKHIE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
poZa {peaxil i https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CrocoOsI ITOJTy4EHUS] KUCII0POaa B
23 J1abopaTopuu ZILIH OMI:IHIJIerHOIlCTI/I bubnnorexa [IOK
patop p ) https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaxkuuu, MoHATHE O bubmuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYECKUX PEAKITUIX
TomnuBo (HePTh, YTOJb U METAH).
25 3ar ;13He1§1/1e¢1;03 ¢ a, CII0COOBI Zro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
IIpaxtrueckas padora Ne 3 o teme
26 «I?Ion €HUE U I(2061/1 aHue bubnmorexa HOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHUE eT0 CBOUCTBY»
97 Bonopoa — snemeHT u npocroe but6mmoreka [IOK
BelecTso. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4ddo
08 dusnueckre U XUMUYECKHE CBOMCTBA bubnmnoreka LIOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITousiTre 0 KUCIIOTaX U COJISIX bubmorexa LHOK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2

Cnoco0bl noiry4eHus BOA0poia B

bubnunorexa LIOK

30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o Teme
31 «[TonydeHue u coOMpaHKe BOIOPOIA bubmorexa LOK
i onp AOPOa, https://m.edso0.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
39 Momsipablii 00bEM ra3oB. 3aK0H bubnmnoreka HOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruuciaenuns o0béMa, KOJIMYeECTBa
33 BEIIIECTBA rasa 110 €ro U3BeCTHOM bubmorexa OK
. " Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenus 00bEMOB ra30B 110
34 ABHEHUIO PEaKIIUU Ha OCHOBE bubmorexa OK
P "p . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECKHE CBOMCTBA bu6nmorexa LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [Tonstre 06 bubmuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 HaceImieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHrEe paCTBOPOB C bubnuotexa [JOK
ONpeACIEHHON MacCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padota Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALIUS, bubnunoreka LIOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[TonydyeHue 1 XuMHYECKHUE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX B bubmorexa LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne u XuMHUYECKUE CBOWCTBA Bu6moteka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losnydyeHne u XUMHYECKUE CBOWCTBA Bbu6mmoteka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenuue): HOMEHKIATypa,
46 cnocoi(ibll) 10JI )eHI/ISI XI/IMI/I‘IZIC)KI/IG bubmorexa [IOK
. v ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEJTUHEHMIN»
I'eneTnyeckas CBA3b MEKIY
48 KJIaCCaMH HEOPTaHMYECKUX bubmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHUI
49 O06001IeHNe U CUCTEMATU3 AL bubmuoreka [{OK
3HAaHUU https://m.edsoo.ru/00ad9cb?2
KonTponbnas padota Ne3 o teme
50 "OCHOBHEBIC KJI1aCChl HCOPTaHUUECKHX bubmorexa I[JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHUI
51 [TepBbie MOMBITKH KIacCUPUKAITII bubnuoteka [JOK



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
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

XUMHYECKUX 3IeMEHTOB. [IoHsaTHE O
rpymmnax CXOJHbIX 3JIEMCHTOB

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

[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

bub6nmoreka [IOK

52 XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00ada52c
Meneneena
53 [lepuoapl, rpymnimbl, MOATPYIIIIHI bubmmorexa LJOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COoCTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
55 aToMOB 3J1eMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XMMHUYECKOTO
56 3JIEMEHTA T10 €rO IOJIO0KEHUIO B bubmmnoreka HOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. Mennenees — y4€HbIN, IEAaror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
DIJIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
58
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmnoreka LIOK
59 Hontast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHast XUMUYECKast bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanientnast nenomnsipuas bubnmoreka [JOK
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https://m.edsoo.ru/00ada52c
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XUMHNYECCKas CBA3b

https://m.edsoo.ru/00adaab9

bubmuorexa [IOK
62 CTeneH okucnCHHS 1 https://m.edSO(I)l.ru/OOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [{OK
peakuuu https://m.eds00.ru/00adb076
bubmuorexa [IOK
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.e dSO(I)l.ru 100adb076
KonTponbnas pabota Ne4 mo teme
65 «Ctpoenue atromMa. XUMHUYECKast 1 bubmmorexa LIOK
https://m.edsoo0.ru/00adb486
CBSI3b»
66 PezepBHblit ypok. O6o011IeHNE U 1 Bu6mmoteka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001eHne u 1 Bbu6mmoteka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O60011eHNE U 1 bubmuoteka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[lepuoauueckuii 3aK0OH.
[Tepnonuueckas cucrema 1 bubnnoreka [JOK
XAMHYECKHX 3eMeHToB /1. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubmmorexa [JOK
B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB
Knaccudukanus u HomeHkiaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»
Knaccudukanus xumMnaeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU
eaknuu. [loHSITHE O TOMOTCHHBIX U 1 bubmorexa HOK
P ] https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1 bubmmorexa LIOK
Pbl, _ p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKLIUU U MTOJIOKEHNE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00add8b2
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a
26 MIOJIyYEHUS] CEPHOM KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB bubmuorexa [JOK



https://m.edsoo.ru/00ade104
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmorexa OK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydyenune aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
. v » 13YH https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHUYecKoe bubmorexa LHOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
P https://m.eds00.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeaRHIH, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTL BOABI 1 METOAEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakiuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
MTOBCEJHEBHOM KU3HH YEIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPY’KaIOILEeH Cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBHeiit ypok. O600IICHHE U bubnmoreka [JOK
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cUCTeEMaTHU3alus 3HaAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

» Xumus, 8 knacce/ Kysnenosa H.E., TuroBa U.M., I'apa H.H., AxunonepHoe o0I111ecTBo
«M3narenbcTBO «lIpocBemenue»

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.1°., AknroHepHOe 00IIECTBO
«M3narenbcTBO «lIpocBemenue»

» Xumus, 9 knace/ ,Kysnenona H.E., Tutosa .M., I'apa H.H. AkiinonepHoe o01iecTBo
«M3narenbcTBO «lIpocBemienue»

* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe 0011eCTBO
«M3narenbctBO «lIpocBerienune»

3amaunuk no xumuu 8§ kinacc/ H.E.Ky3ueuosa, A.H.JI€skun/ M.: U3natenbckuii oM
"BenTana-I"pad, 2015.

3anaunuk no xumun 9 knace/ H.E.Ky3nenosa, A.H.JI€skun/ M.: U3naTenbckuii 1om
"BenTana-I'pad, 2015.

KHMMs1 no OI'D pa3HbIX To70B

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
VY4eOHO-MEeTOANYECKUIT KOMIUIEKT 10 XUMHUH 8-9 KI1acChI
Kypnain "Xumus B mkosue"

Kumer po OI'D

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoreka L{OK https://myschool.edu.ru/

http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHas KoeKiwst « XuMus

http://chemworld.narod.ru Caiit «BupryanbHas XUMHYECKasK IIIKOJIA



