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IHHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 0O0pa30BaHMS COCTAaBIICHA HA OCHOBE
TpeOoBaHUM K pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIETro
obOpazoBanms, mnpenctaBieHHBIX B PI'OC OOO, a Ttakxke Ha ocHOBe GenepalibHOW paboueit
MPOrpaMMBbI BOCITUTAHUS M C yY4ETOM KOHIEHIUH MPENoJaBaHusl y4eOHOTrO mpeameTa « XUMUus» B
oOpa3oBaTenbHbIX opranu3anusix Poccuiickoit @eneparium.

[IporpaMMa mo xumMuu Ja€T TMpeAcTaBiIeHHE O LesaX, oOuiel crpareruun oOydeHus,
BOCIUTAHMSI W Ppa3BUTUS OOy4alOUIMXCA CpPEACTBAMH y4eOHOro TpeaMeTa, YCTaHABIMBAEeT
00s13aTeNbHOE TPEAMETHOE COJACpkKaHHE, MpeaycMaTpUBaeT paclpeielieHue ero mo Kiaccam Hu
CTPYKTYpPUPOBAHHUE IO pa3jiejaM U TeMaM IMPOrpaMMBbl 10 XUMUU, OMPEACNACT KOJIMUYECTBEHHbIE U
KAueCTBEHHbIE XAPAaKTEPUCTUKH COACPKAHUS, PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTh H3YUYCHHS
XUMHHM C YYETOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBsI3€H, JIOTMKM y4eOHOro Ipolecca,
BO3PACTHBIX OCOOEHHOCTEW OOYYaroIIMUXCs, OMpPEAesieT BO3MOKHOCTH MPEAMETa JUIsl peann3aiui
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0OOpa30BaTeNbHOW MPOrpaMMbl Ha YypOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, a Takke TpeOOBaHUN K pe3yibTaraM OOyueHUs XMMUU Ha YPOBHE
1ene W3ydeHHs TMpeAMeTa W OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATENBHOM  N1E€ATEIbHOCTH
00yJaroIerocs: o OCBOCHHUIO YIeOHOTO COACPKAHMUS.

3HaHWE XWMHH CITy>)KHT OCHOBOW JIsi (POPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIIECTOCS, €ro
MIPEJICTABICHU O MaTepUaJIbHOM EIUHCTBE MHUpA, BAXHYIO pOJIb UIPalOT (OpMHUpyEMble XHUMHEH
MIPEJICTABJICHHS] O B3aUMOIIPEBPAILLICHUSAX DHEPTHMU U 00 DBOJIONUU BEUIECTB B MPHUPOJEC, O MYTAX
pelIeHUs TII00ATBHBIX TIPOOJIEM YCTOMYHNBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, YJHEPTCTUUECKOM,
MUIIEBON U IKOJIOTUIECKON OE30TacHOCTH, ITPOOIIEM 3IPaBOOXPAHEHHUS.

N3yyenne xumuu:

CHOCOOCTBYET pealn3alid BO3MOXKHOCTEH JUIsi caMOpa3BUTUA U (OPMHUPOBAHUS KYIbTYpPbI
JUYIHOCTH, €€ o0IIel 1 (QyHKIIMOHATLHOW TPAMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUpPOBAHUE MBILIUICHUS U TBOPUYECKHUX CIOCOOHOCTEHW oOywarommxcs,
HABBIKOB UX CAMOCTOSATEIbHONU yueOHOMN NeATeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEIOBATEIbCKUX
YMEHHM, He0OOXOJUMBIX KaK B MOBCEIHEBHOM KM3HH, TaK U B IPO(HECCHOHATBHON ACSITENbHOCTH;

3HAKOMUT CO CIENU(PUKON HAYYHOTO MBIIIICHUS], 3aKJIaJIbIBAET OCHOBBI 1IEJIOCTHOTO B3TJIsIA
Ha EIMHCTBO TMPHUPOJBI U YEJIOBEKA, SBISICTCS OTBETCTBEHHBIM JTaloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PAaMOTHOCTH O0YYarOIINXCS;

croco6cTByeT OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYUHBIM 3HAHUSM, K
MIPUPOJIC, K YSIIOBEKY, BHOCUT CBOW BKJIAJ] B 3KOJIOTHYECKOE 00pPa30BaHKE 00YIArOIIHXCSI.

Jlanuble HampaBieHUS B OOYYEHHH XHUMHHU OOECIICUMBAIOTCSA CHEHUGUKON COAEp KaHUS
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCS MEAarorH4ecKd aJanTHUPOBAHHBIM OTpaKeHUEM 0a30BOi
HayK{ XMMHUHU Ha ONPEJICIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH HA OCBOCHHE
00yJaroIuMHUCs CUCTEMBI TIEPBOHAYATIBHBIX TOHSITHH XWUMHH, OCHOB HEOPTaHWYECKOW XUMHH M
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX OHITHI OPraHM4eCKON XUMHUH.

CtpykTypa coiepKaHusi MPOrpaMMbl MO XUMUU C()OPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoza K e€ nzydeHuto. CoaepikaHue CKJIaIbIBA€TCSA U3 CUCTEMBI MMOHATHA O XUMHYECKOM JJIEMEHTE
M BEIIECTBE M CHCTEMBI MOHATHUM O XUMHUYECKOH peakiuu. O0e 3TH CHUCTEMBI CTPYKTYpPHO
OpraHWU30BaHbl TIO0 TPHUHIIMIY IOCJIECIOBATEILHOTO PA3BUTHSI 3HAHUM HA OCHOBE TEOPETHUYECKUX
MPEACTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUEHHUS O CTPOSHUU aTOMa M XUMHYECKOU CBSI3H,

— IIPEJICTABIICHUI 00 DJIEKTPOTUTHYECKON TUCCOIMAIIAN BEIIECTB B paCTBOpax.



Teopernueckne 3HaHMSI pPacCMaTPUBAIOTCSI HA OCHOBE OMIIMPUYECKH IOIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEA0BATENLHO OT OJHOTO YPOBHS K IPYTrOMY, BBITOJHSA
(GyHKIMU OOBSACHEHHS M NPOTHO3MPOBAHUS CBOMCTB, CTPOEHHMS M BO3MOXKHOCTEH NPAKTHYECKOTO
IIPUMEHEHHUS U NIOJyYEHUS U3y4aeMbIX BEIIECCTB.

OcBoeHne MNPOrpaMMbl IO XHMHU CHOCOOCTBYEeT (OPMUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTaBIAIOIIEH HAy4YHOM KapTHHBI MHpPAa B JIOTUKE €€ CHCTEMHOW IIPUPOIBL,
LIEHHOCTHOTO OTHOILEHUS K HAay4YHOMY 3HAHHIO M METOJaM IO3HaHWs B Hayke. M3ydeHune xumuu
IIPOUCXOJUT C NPUBJIEUEHUEM 3HAHUN U3 paHee M3YUYEHHBIX Y4eOHBIX NMpeaMmeToB: «OKpy:Karoluii
Mup», «buonorus. 5—7 knacces» u «dusuka. 7 kiacey.

[Ipy M3ydYeHUM XUMHH MPOUCXOAUT (OPMHPOBAHUE 3HAHMNA OCHOB XMMHYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOM AEATEIIbHOCTH YelloBeKa M KaK OJHOIo U3
KOMIIOHEHTOB MUPOBOM KyJbTYpbl. 3aja4ua y4eOHOro NpeIMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI
XUMHYECKUX 3HAHUN — BaKHEHIIMX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETUYECKUX MOJIOKECHUH,
JTOCTYITHBIX 0000IIEHN MUPOBO33PEHYECKOTO XapaKTepa, SA3bIKa HAyKH, B MPUOOLICHUN K HAYYHBIM
METOAaM IO3HaHUs MPH U3YUYEHUH BELIECTB M XMMUYECKUX peakiuil, B (OpMUPOBAHUH U Pa3BUTHH
[IO3HABATENbHBIX YMEHUH M HUX TNPUMEHEHUHM B Yy4eOHO-NIO3HABATENbHOM M  y4eOHO-
HCCIIEI0BATENILCKON J1eATEIbHOCTH, OCBOCHHUHU IPaBUI OE30IaCHOr0 OOpalleHHs C BELIECTBAMU B
ITOBCEIHEBHOM KU3HH.

[Ipy wn3yyeHMM XMMHMHU Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)KHOE 3HAUEHUE
IpUoOpenn Takue 1elu, Kak:

— (GOopMHpOBAHNE HUHTEUIEKTYaJbHO DPAa3BUTOH JUYHOCTH, TOTOBOM K CaM000pa3oBaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIICHHH, CIIOCOOHON aganTupoBaThCs K OBICTPO
MEHSIOLMMCS YCIIOBHSIM JKU3HH;

— HalpaBJICHHOCTh OOYYeHMs Ha CHUCTEMaTHYecKOoe MpHOOIeHHEe O00ydarolmmxes K
CaMOCTOSITEJIbHON IO3HABATENBHOM J1EATENbHOCTH, HAyYHBIM METO/aM IO3HaHUS, (OPMUPYIOLIMM
MOTHUBAIUIO U Pa3BUTHE CIIOCOOHOCTEHM K XMMMUU;

— o0ecrieueHue YCIIOBHH, CHOCOOCTBYIONIMX NPUOOPETEHHIO OOYYAIOUMMHCS — OIIBITA
pa3HOOOpa3HOW [1eATENbHOCTH, MO3HAHUS W CaMONO3HAHMS, KJIFOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHH ), UMEIOIIMX YHUBEPCAIBHOE 3HAYECHHE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

— (opmupoBaHue o0mell (yHKIMOHATBHOM M €CTeCTBEHHO-HAy4YHOHl IPaMOTHOCTH, B TOM
qucae YMEHUH OOBSICHATh U OLIEHUBATH SIBIEHUS OKPYIKAIOIIEro MHUpA, MCIOJIb3Ysl 3HAHUS U OMBbIT,
[IOJIyYE€HHbIE IPU U3YUYEHUU XUMUH, IPUMEHSITh UX IPU PELICHUH MPOOJIEM B ITOBCEAHEBHOMN JKU3HU
U TPYAOBOH NEATEIbHOCTH;

— (¢opmupoBaHHE y OOyYaroIUXCSd T'YMaHUCTHYECKMX OTHOIIEHUM, MOHMMaHUS LEHHOCTU
XMMHUYECKUX 3HAHUM JUId BBIPAOOTKM HKOJOIMYECKH 1€1eCO00pa3HOro IMOBEACHUS B OBITY H
TPYJOBOM JESATENLHOCTU B LIEJISIX COXPAHEHHUS CBOETO 3710POBbs U OKPY>KaIOLIeH MPUPOAHON CPEIbL;

— pa3BUTHE MOTUBALMU K 00Y4YEHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIHUTAHUIO Ha
OCHOBE YCBOEHUS OOLIEUETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY Hpoduis u
HaNpaBJICHHOCTHU JaJIbHEUIIEr0 00yUeHHS.

OOmiee yuCIIO YacoB, OTBENEHHBIX JUISI M3YyYEHHMS XUMHHM Ha YpOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, coctapiser 136 dacoB: B 8 kiacce — 68 yacoB (2 4aca B Hemenmo), B 9 kimacce — 68
4acoB (2 yaca B HEJIETIO).

COAEP)KAHUE OBYUEHUS
8 KJIACC
IlepBoHaYa/IbHbIE XMMUYECKHE MTOHITHUSA
[Ipeamer xumuun. Posb XUMHUM B )KU3HU YeJIOBEKa. XMMHUsSI B CUCTEME HayK. Tena u BeliecTsa.
du3nuecKre CBOMCTBA BEIIECTB. ArperarHoe cocTossHue BemiecTB. [loHATHEe 0 MeToaxX MO3HAHUS B
xuMun. Yucteie BemecTBa U cmecu. CrocoObl pa3iesieHus CMeceil.



ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3JIEMEHTbl. CUMBOJIBI XUMHUECKUX AJIEMEHTOB. [IpocThie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunyeckas (opmyna. BaleHTHOCTh aTOMOB XMMHMYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTeNbHAsA aTOMHAast Macca. OTHOCUTENbHASI MOJIEKYJIsipHast Macca. MaccoBas
J0J1s1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KommyectBo Bemectsa. Mois. MossipHas macca. B3anMocBs3b KOM4YeCcTBa, MacChl U 4ucia
CTPYKTYPHBIX €AMHHUII BenlecTBa. Pacy€rsl mo hopMynaM XMMHUUYECKUX COSTUHEHH.

Ou3nyeckue W XHUMHUYECKHE SIBICHUS. XUMHYECKass peakuuss u €€ NpPU3HAKUA. 3aKOH
COXPAaHEHHUs MAacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Kimaccudukamuss XUMUYECKHX PEaKIHid
(coenrHEHUSI, PA3IOKECHHS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOM NOCyAOH, mpaBwiamMu pabOThl B Jaboparopuu U MpuéMamu
oOpamieHust ¢ J1a00OpaTOpHBEIM O0OpYJAOBaHWEM, HW3YYCHHE W ONMHUCaHWE (U3HUYECKUX CBOWCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HaOMIOACHHE (Qu3ndecknx (IUIABICHUE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYIIKe, KUIIEHHE M KOHJEHCAlMs BOJbl) M XMMHUYECKHX (TOpEHHE CBEYH,
MPOKAJIMBaHWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCIIOTOW) SIBJICHHM, HAOIIO/ICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAaHUS XMUMHUYECKHUX peakluil (pa3ioxkeHHe caxapa, B3auMOJCHCTBHE
CEepPHOM KHCJIOTHI C XJOpUAOM Oapusi, pasznoxeHue ruapokcuna meau () mpu nHarpeBanuw,
B3aMMOJIeHCTBHE Kene3a ¢ pactBopoMm con menu (ll), m3yueHue crocoOoOB pasneneHust CMeceid: C
MOMOUIBI0 MarHuTa, (UIBTPOBaHHE, BBIMAPUBAHUE, AUCTUIUIALUSA, XpoMaTorpadus, IpoBeIcHHE
OYHCTKM TIOBapEHHOW conM, HAOIIOJeHHEe U ONHCAaHWE pEe3yJbTaTOB TPOBEACHUS OIIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3/JaHUE MOJIENIEN MOJIEKYT (IIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctraB Bo3ayxa. Kucmopoa — sJaeMeHT M MpPOCTOE BEIECTBO.
Haxoxnenue kucimopona B mpupojne, QpU3MYecKue M XUMHUYECKHE CBOICTBa (peakiuu TOpeHus).
Oxcupnpl. [lpumenenune kuciopoma. CrHocoObl NOJMyYeHHUs KHCIOpoJa B JIabOpaTopuu M
npoMebliieHHocTH. KpyroBopoT kucioposa B mpupoje. O30H — auioTpomnHas MOAMQPHUKAIUSL
KHCIIOpO/Ia.

TemmoBoit »d¢dekTr XUMHYECKOH peakiuu, TEePMOXUMHUYECKHE YypaBHEHHUsS, DO5K30- U
SHAOTEPMHUUYECKUE peakuuu. TOoIIMBO: Yroib W METaH. 3arpsi3HEHUE BO31yXa, YCUJIICHHE
MapHUKOBOTO P QeKTa, pa3pyluIeHne 030HOBOTO CIIOSI.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxeHue Booposia B Ipupoae, pusnueckue u
XUMHYECKHUE CBOICTBA, IPUMEHEHHE, CTIOCOOBI MoTy4yeHus. KUcIoTsl U comu.

Mossipubiii 00b€M ra3oB. Pacy€Thl 10 XMMUYECKUM ypaBHEHUSIM.

®usnueckue cBoicTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelmeHnele wu
HEHaCBILICHHbIE pacTBOpBl. PacTBOpuMOCTh BeliecTB B BoJe. MaccoBast 40Js BELLIECTBA B PACTBOPE.
Xumnueckue cBoiicTBa Boabl. OcHoBaHMs. Poib pacTBOpOB B MPUPOAE U B JKU3HU UETOBEKA.
KpyroBopoT Bojbl B ipupoie. 3arps3HeHHe NpUpoAHbIX BoA. OXpaHa U OYUCTKA MPUPOJHBIX BOI.

Knaccudukanmss Heoprannueckux coenuHenuid. Oxcunbl.  Knaccudukanus — OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHbIe, aM(poTepHble) U HecosneolOpasyromme. HomeHnknaTypa
okcu0B. du3nueckre 1 XMMUUYECKHE CBOMCTBA OKCUIOB. [loiryueHne okcuios.

OcHoBanus. Knaccudukauusa OcHOBaHMM: INEIOYM UM HEPACTBOPUMbBIE OCHOBAHUS.
Homenkmarypa ocHoBanuii. ®Du3NUecKHe U XUMHYECKHE CBOMCTBA oOcCHOBaHWU. [lomydenue
OCHOBAaHHMI.

Kucnotel. Knaccuduxarmus kucnor. Homenknatypa kuciaor. DPuU3MYecKHEe U XUMUYECKUE
cBoricTtBa kucinot. Psag akruBHoctu metauioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenkiatypa coseil. @uzndeckue u XuMHU4eckre cBorcTBa cotieid. [lomydyenue comnen.

I'eneTnueckas CBsI3b MEXKIYy KilacCaMH HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:



KaueCTBEHHOE OIpEAeNeHUE COACpKAHMs KHCIOpOJa B BO3AyXe, MOIyYeHHEe, cOOHMpaHue,
pacmo3HaBaHWEe W H3yYeHUE CBOWCTB KHUCIOPOJa, HAOMIOJEHUE B3aUMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBHS BO3HMKHOBEHHS U TpEKpalleHusi TopeHus (moxapa), O3HAKOMIIEHHE C
o0Opa3aMu OKCHJIOB U ONKMCAHHUE WX CBOWCTB, MOJyuyeHUE, COOMpaHUe, Paclio3HaBaHUE U U3YyUYECHHE
CBOMCTB BojJopoaa (ropeHue), B3aumojeicTBue Bojxopoja c¢ okcunom wmemu () (Bo3moxHO
WCIOJIb30BAaHNE BHCOMATEPHANIOB), HAONIOJCHHE OOpa3loB BEIIECTB KOJWYECTBOM | MOIb,
HCCleI0OBaHNe 0COOEHHOCTEN PACTBOPEHUSI BEILIECTB C PAa3INYHON PACTBOPUMOCTBIO, TPUTOTOBIICHHUE
pacTBOpPOB C OMNpPEAEIEHHOM MacCOBOHM J0JIe pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEMCTBUE BOJBI C
MeTaulaMHu (HaTpUEM M KallbIleM) (BO3MOXHO HCIIOJIb30BAHHME BHUJIEOMATEPHAIIOB), UCCIIEIOBAHUE
00pa3I0OB HEOPraHWYECKHX BEIIECTB PA3IWYHBIX KIACCOB, HAONIOJEHUE W3MEHECHHUS OKPACKH
WHJIMKATOPOB B PACTBOpAx KHUCIOT M IIeioued, m3ydeHue B3ammojercTBus okcuaa memu () ¢
pacTBOpPOM CEpPHOM KHUCJIOTHI, KHCJIOT € METAJIaMH, PpEaKIUid HEeUTpalu3aluM, IOJTyYeHUe
HEpPaCTBOPUMBIX OCHOBAaHMM, BBHITECHEHHUE OJHOTO METajljla JIPYTMM U3 PacTBOpa COJIM, pPEIIeHUE
SKCIIEPUMEHTAJIBHBIX 3a7a4 0 TeMe «BakHeNIne KIIacChl HEOPraHUYECKUX COETUHEHUI.

Iepuonuveckuii 3akon u Ilepuoguueckass cucrema xuMudeckux 3jemeHtos JI. H.
MenpeneeBa. CtpoeHne aroMoB. XHMHYECKas CBf3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuun

[TepBBie MONBITKH KIACCH(PHUKAIUN XUMHUYECKHUX IEMEHTOB. [IOHATHE O Tpymmax CXOIHBIX
3J€MEHTOB (IIETOYHBIC U IIEJIOYHO3EMENIbHBIE METaJUIbl, TaJIOTEHBbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yioT aM(pOTepHbIE OKCUABI U TUIPOKCUIBL.

Ilepuonuueckuii 3akoH. [lepuoauueckas cucrema xumudeckux 3neMenToB 1. . MeHnneneena.
Kopotkonepuoanas u nimaHONIEpHOAHAsS Gopmbl [Teproaudeckoil CHCTEMBI XHMHUECKUX JJIEMEHTOB
J. . Menneneesa. Ilepuonsl u rpynnsl. PU3MYECKUH CMBICIT NOPAIKOBOIO HOMEPA, HOMEPOB
[I€PUO/IA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBbIX sifep. M3otomnbl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX
000J109€K aTOMOB TepBbIX 20 XUMUYECKHX dIeMeHTOB [lepnoamueckoii cucremsr J{. 1. Menneneena.
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA MO €ro IMojoxeHuro B Ilepmonmueckon cucreme /. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIIaM U IEPUOIAM.

3nauenue [lepuoguyeckoro 3akona u Ilepuogndeckoil CUCTEMbl XUMUYECKUX IJIEMEHTOB JIJIS
pa3BuTHUA HayKu U npakTuku. [. . MennaeneeB — y4€HbIN U TpaXXJaHUH.

Xumudeckas cBsi3b. KoBaneHnTHas (MOJSpHAs U HEMONAPHAs) CBSA3b. DIEKTPOOTPULIATETHHOCTh
XUMUYECKUX JIEMEHTOB. VlOHHas CBSI3b.

Crenenp okucienus. OKUCIUTETLHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl oKucaeHus: 1
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3ydeHrue o0pas3lioB BEIIECTB METAJJIOB U HEMETAJUIOB, B3aMMOJICHCTBHE THAPOKCH 1A IITHKA C
pacTBOpaMH KHUCJIOT | IIEJI0YEH, TPOBEICHHUE OTBITOB, HILTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIUil (TOpeHUE, pEaKluu Pa3ioKeHUs, COSTUHEHHS).

Mesicnpeomemmunie céasu

Peanusanus MexnpeaMeTHBIX CBA3EH IPU U3YYEHUH XUMHH B 8 KJIACCE OCYIIECTBIISIETCS Yepes3
WCIIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHM, TaK W TIOHATHN, SBIISIOIIHXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIC MOHSATHS: HAay4YHBIA (DAaKT, TUMOTE3a, TEOpHUs, 3aKOH, aHAJH3,
CUHTE3, KIaccuUKaIus, IEPHUOINIHOCTh, HAOI0IEHNE, SKCIIEPUMEHT, MOJICTUPOBAHIE, H3MEPEHHE,
MO/ICITb, SIBJICHHE.



®dusuka: wmarepusi, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIWJA, H30TOIbI,
PalMOaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUUYECKHUH 3apsi, BEIIECTBO, Tel0, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, ra3, pU3MUecKue BEITUUNHBI, €TUHHUIIBI U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE3/1b1, CONHIE.

buonorust: potocuntes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJBI, TOJE3HBIE UCKOMAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XuMH4YeCcKasi peakuus

Ilepnonnueckuint 3akoH. Ilepuoanueckas cucrema xumuyeckux anemenTos J1. . Menneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMMUYECKUX JJIEMEHTOB INEPBBIX TPEX
IIEPUOJOB, KaJldsd, KaJbLUi M HX COCIMHEHUH B COOTBETCTBUU C IIOJIO)KECHHEM DJJIEMEHTOB B
[Tepuonuueckoit cucTteMe U CTPOCHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUAbl XHMHUYECKOM CBA3M. THUIBI KPUCTAJUIMUECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUUECKOU CBSI3H.

Knaccugukaius 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIleCTB. XUMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCS K pa3iIu4HbIM KJIacCaM HEOPTaHWYECKUX COCIUHEHUM, TEHETHYeCKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccupukanuss XMMAYECKUX pEaKIWi MO pa3IMyHBIM MpU3HAKaM (IO YUCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY 3((eKTy, M0 M3MEHEHHIO CTEIICHEH OKHCIICHHS
XMMHUYECKHUX 3JIEMEHTOB, [0 0OPaTHMOCTH, 10 YYAaCTHIO KaTaau3aTopa). JK30- U SHAOTEPMHUECKUE
peakuuu, TepMOXUMUYECKUE YPABHEHMUSL.

[lonatne o ckopocTH XuMHYecKoW peakuuu. lloHsTHE 00 00paTMMBIX W HEOOpATHMBIX
XUMHUYECKUX peakiusax. [IoHsITHEe 0 TOMOTreHHBIX U TeTeporeHHbIX peakuusx. [loHstue o xaranuse.
[lonsTie 0 XUMHUYECKOM paBHOBecuU. DaKTOPBI, BIUAIOIINAE Ha CKOPOCTh XUMUYECKOW PEAKLMU U
I0JIO)KEHHE XMMHUYECKOTO PABHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKLUU, JJIEKTPOHHBIM  OajaHC  OKHUCIHUTEIbHO-
BOCCTAaHOBUTENbHONH peakuuu. CocTaBleHHE YpaBHEHUHW OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PeaKIMii ¢ UCIIOJIb30BaHUEM METO/1a SJICKTPOHHOT O OaaHca.

Teopuss >IEKTPOIUTHYECKON AMCCOLMALMM. OJEKTPOJIUTBI U HEDJIEKTPOJIUTHL. KaTnoHsl,
aHUOHBI. MexaHM3M JHMCCOLMALIMM BEUIECTB C PA3NIMYHBIMU BUJAMHU XHUMHUYECKOW cBA3H. CTeneHb
nuccouuanui. CHUIIbHBIE U c1a0ble 3J1EKTPOIUTHI.

Peakiiun noHHOro oOMeHa. YCJOBUS NPOTEKaHUs peaklui HOHHOrO OOMEHa, MOJHbIE U
COKpalI€HHbIE HOHHBIE YypaBHEHHUs peakiuil. CBoiCTBa KHUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEACTABICHUI 00 AIEKTPOIUTHYECKON aucconnannu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHE C MOJEJISIMUA KPUCTAIUNINYECKUX PEIIETOK HEOPraHNYECKUX BELIECTB — METAJJIOB
u HemeTtauloB (TpaduTa H anmasza), CJIOXKHBIX BEIHIECTB (XJOpUIa HATpHsl), HCCIETOBaHUE
3aBHUCHUMOCTH CKOPOCTH XMMUYECKON PeaKkuu OT BO3JIEHCTBUS PA3IMYHBIX (PaKTOPOB, UCCIIEJOBAHHE
JIEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IpOLECCa IUCCOLMALNU KHUCIIOT, ILIENOYEH M Cojel
(BO3MOXXHO HCIIOJIb30BAaHME BUJCO MAaTEPHAIOB), IPOBEICHUE OIBITOB, MIUTIOCTPUPYIOLIMX MTPU3HAKU
MPOTEKAHUS PEaKIuii HOHHOTO oOMeHa (00pa3oBaHME OcaiKa, BBIICIICHUE Ta3a, 00pa30BaHUE BOBI),
OTBITOB, WJUIIOCTPUPYIOMIUX TMPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peakuuu pasyIoKEHUs, COENMHEHHUs), paclO3HABAHME HEOPraHUYECKUX BELIECTB C IIOMOIIBIO
KAaueCTBEHHBIX PEAaKLIUH HA MOHBI, PEIIEHNE IKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTtajuibl U MX coeUHEHUSA

OO6mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTEHNEHU
okucinenus. CTpoeHne M (U3MYECKHE CBOHCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOWCTBA Ha MpHUMepe XJopa (B3aMMOACHCTBHE C MeETaUIaMH, HEMeTallaMH, ILIeJI04aMu).



XnopoBonopon. CoinsiHas KUCIOTa, XMMHYECKHE CBOMCTBa, IMOJyueHHe, NMpuMeHeHue. [leiicTBue
XJiopa W XJIOPOBOJZIOpPOZAa Ha OpraHU3M 4YeloBeKka. BaxHeHIine XJIOpUAbI M HUX HaXOXKICHHUE B
IIPUPOJIE.

OO6mast  xapaktepucTuka 3yeMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHue U (U3MYECKHE CBOWCTBA IPOCTHIX BELIECTB —
KHUCJIOPOAA M Cepbl. AJUIOTPOIHbIE MOJU(PHUKAIINN KUCIOPOJa U cepbl. XMMHUYECKHE CBOWCTBA CEPHI.
CepoBoniopoJi, cTpoeHue, pu3ndeckue U XuMudeckue cBoicTBa. OKCUABI cepbl KaK NMPECTaBUTENIN
KHUCIOTHBIX OKcHIoB. CepHas Kuciora, (U3MYEeCKHMe M XHMHUYECKHEe CBoOiicTBa (oOmiue Kak
MPEJCTaBUTENS KJIacca KHUCIOT M CleHU(HUEcKue). XUMHUECKUE pPEaKLWH, JIeKallde B OCHOBE
MPOMBIIIICHHOTO CIoco0a IMoydeHus: cepHO KucioTsl. [IpumeHenune cepHoit kuciaotTel. Comu
CEpHON KMCJIOThI, Ka4eCTBEHHAs peakiys Ha cylbpaT-uoH. HaxoxneHnue cepbl U €€ coelMHEHUN B
npupoje. XUMHUYECKOE 3arpsi3HEHUE OKPYIKaloIIel cpelbl COETUHEHUAMHU Cepbl (KUCIOTHBIE TOKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 MpeI0TBPAILECHHS.

OOmast xapakrepuctuka 3neMeHTOoB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble CTENCHU OKHCICHMs. A30T, paclpoCTpaHEHHE B MPHUPOE, (pru3nUecKrue U XUMUUYECKHUE
cBoiictBa. Kpyrosopor azora B mpupoze. AMMHaK, ero (u3M4eckue M XMUMHUYECKHE CBOMICTBA,
nojyyeHue u npumeHenue. Conn aMMOHHUS, UX (PU3HYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE.
KayecTtBeHHast peakiust Ha HMOHBI aMMOHHMA. A30THas KHCJIOTa, € MoilyueHHe, (U3NYEeCKHue H
XMMHAYECKHE CBOWcTBa (00mMe Kak TPEACTaBUTENs Kilacca KHUCIOT U CrHenu(puveckue).
Vcnonb3oBaHne HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHHEPAJIbHBIX yA0OpeHHH. XHMUYECKOe
3arps3HEHUE OKPY’KAIOLIEH Cpebl COeIMHEHUSAMHU a30Ta (KUCIOTHBIE JOXK/HU, 3arps3HeHne BO3yXa,
mouBEl U BogoéMOB). Docdop, ammorponubie Moaupukamuu Gochopa, Gpusndeckne u XUMHUICCKUE
croiictBa. Oxcuna ¢ochopa (V) u docdopHas kucnora, GuU3MUEeCKHe W XUMHUYECKUE CBOICTBA,
nonyyenue. McnonpzoBanue ¢pocdaroB B kKauecTBe MUHEPAIBHBIX YA0OPECHUH.

OOmast xapakrepuctuka 3neMeHToB IVA-rpynnbl. OcoO€HHOCTHM CTPOEHHs aTOMOB,
XapaKkTepHbIE CTENCHW OKUCICHUS. YTIEepOJ, aJUIOTPONMHBIE MOJU(PHKAINH, PACIPOCTPAHCHHE B
npupojie, pu3nueckrue W XUMHYECKHe cBoicTBa. AncopOums. KpyroBopoT yriepona B mpupoje.
Oxcuapl yriaepoja, ux (u3uyeckMe M XUMHUYECKUE CBOMCTBA, NEHCTBHE Ha >KUBBIE OPraHU3MBI,
MOJy4YeHHEe W TPUMEHEHHe. DKOJOTHYECKUe MpoOsieMbl, CBsi3aHHbIE ¢ okcuaoM yriepoxaa (1V),
TUIOTE3a MI00ATLHOTO TMOTEIUICHUS KJIMMaTa, TTApHUKOBEIN 3P QeKT. YrompHas KHCIOoTa U €€ Coly,
X (pu3myeckue W XMMHUYECKHE CBOWMCTBA, MONy4YeHUE M NpHMeHeHHe. KadecTBeHHas peakiusi Ha
kapOoHaT-uoHbl. Mcnonb30BaHne kapOOHATOB B OBITY, MEAMILIMHE, MPOMBIIUIECHHOCTH U CEIBCKOM
XO35UCTBE.

[lepBoHauabHBIE TOHATHS 00 OpPraHWYECKHX BEIIECTBAX KAaK O COCOUHEHHUAX YIIepoja
(MeTaH, 3TaH, STHJIEH, allETHJICH, TAHOJ, TJIMIEPUH, YKCYCHas KHCIOoTa). [IpupoaHble UCTOYHUKA
yIJ1€BOAOPOAOB (Yroib, NPUPOIHBINA ra3, He(Th), MPOLYKTHl UX mepepaboTku (OEH3UH), UX pOJb B
ObITYy M TpOMbIIIIEHHOCTU. [loHSATHE O OMOJOrMYeCKHM BaXKHBIX BEIECTBAX: JKUpPax, OeKax,
yIIeBoJax — M WX pOJM B IKU3HH 4YelloBeKa. MarepuaibHOE €IUHCTBO OPTraHWYECKUX |
HEOPTaHUYECKUX COCTUHECHUH.

KpemHuuii, ero ¢pusndeckue 1 XMMUUYECKHE CBOMCTBA, MOJlyueHHe 1 npuMeHenue. CoeTuHeHus
KpeMHUs B mpupoze. Obume npexacraBieHuss o0 okcunae kpemuus (V) u KpeMHUEBOW KHCIOTE.
Cunmkatel, WX WCHOJB30BaHWE B OBITY, B NPOMBIIUICHHOCTH. BaXHeWIne CTpOuTEIbHBIC
MaTepuaibl: KEepaMHKa, CTEKJIO, IIeMEHT, OeToH, xkene300eToH. I[IpoGrembr Ge3omacHOro
MCIOJIb30BAHUS CTPOUTENBHBIX MaTEPUAJIOB B IOBCEITHEBHOMN YKU3HH.

Xumuueckuii IKcnepumenm:

M3ydeHue o0pa3l0B HEOPraHWYECKHUX BEIECTB, CBOWCTB COJSTHOW KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJOPHI-MOHBI M HAOJIOJCHWE TMPH3HAKOB WX TPOTEKAHUS, OIIBITHI,
oTpaxkaromue (U3NYEeCKUe M XUMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE C o0pasuam XJIOpUIOB (TaJIOreHUA0B),



O3HaKOMJICHHE ¢ oOpa3uamMu cepbl U €€ COCIUHEHUSMHU (BO3MOXKHO  HCIOJBH30BaHHE
BHUJICOMATEpPHANIOB),  HaOmIoJeHWe  mporecca  OOyrnuBaHWs — caxapa  [OA  JCHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, M3yYCHHE XHWMHUYECKHX CBOMCTB pa30aBICHHOW CEpHOM
KHCIIOTBI, TPOBEJCHHE KadeCTBEHHOM peakluu Ha cynb(paT-uoH U HaONI0JIeHHE IpU3HaKa eé
NPOTeKaHMs, O3HAKOMJICHHE C (IU3MYECKHMMM CBOMCTBaMH a30Ta, (ochopa MU HUX COEAMHEHUM
(BO3MOXXHO HCHOJIB30BaHUE BHJICOMATEPUANIOB), 00pa3laMu a30THBIX U (ochHOpHBIX yAOOpEHHIA,
MoJIy4eHue, coorpanue, paco3HaBaHUE U U3y4YeHUE CBOWCTB aMMHaKa, MPOBeIeHNE KaueCTBEHHbIX
peakuuii Ha HOH aMMOHHUS U (ocdaT-uOH U U3YUeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHON A30THOM KHUCIJIOTBI ¢ MEIbI0 (BO3MOXKHO HCIIOJIb30BAaHUE BMJIEOMATEPUAIIOB),
M3Y4YCHHE MOJENIel KPUCTALUTMYECKUX peméToK anmasa, rpadura, QymiepeHa, 03HAKOMIICHHE C
MpoLeccoM  aACcOpOLMU pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
MPOTUBOra3a, MoJyueHue, coOupaHHe, paclo3HAaBaHWE M H3Y4YEHHE CBOICTB YTJIEKUCIOro Tasa,
MPOBEJICHUE KAYECTBEHHBIX PEAaKIUil Ha KapOOHAT W CHIIMKAT-UOHBI U HM3yYEeHHE TPHU3HAKOB HX
MPOTEKAaHUs, O3HAKOMJIEHME C TMPOAYKIMEH  CHJIMKATHOM  MPOMBIIUICHHOCTH, PpEIICHUE
JKCIEPUMEHTAIIbHBIX 337a4 110 TeMe «BaxxHennme HeMeTaibl U X COEAUHEHUS».

MeTa/luibl M MX COCAHHEHUS

OO01mas xapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METaJJIOB Ha OCHOBAaHUH UX IMOJIOKEHHUS B
Ilepnonnueckoir cucreme xumuyeckux odnemeHToB J[. WM. MenneneeBa W CTpPOEHHsS aTOMOB.
Crpoenune wMetauioB. Meramindyeckass CBsI3b M METaJIM4ecKas KpUCTallIMdyecKas pemérka.
DNEeKTPOXUMHUYECKUI Psii HANPsKEHUN MeTaiuoB. du3nyeckue 1 XMMUYECKUE CBOMCTBA METAILIOB.
OO6mue crnocoObl moxydeHus MeTauioB. [loHATHe O KOpPpO3UM METANJIOB, OCHOBHBIE CIIOCOOBI
3aIUThI UX OT Koppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpPOH3a) U UX MIPUMEHEHHUE B OBITY
Y TIPOMBIIIUICHHOCTH.

[lenounble MeTamibl: nonoxeHnue B [lepuoanueckoil cucreme xumudeckux sneMentoB /1. U.
MeHeneeBa, CTpOEHUE UX aTOMOB, HaXxO0XJI€HUE B npupoje. Pu3nueckue 1 XUMHYECKUE CBOMCTBA
(ma mpumepe HaTpus U Kanus). OKCUIBI U TUAPOKCHABI HATpus U Kanus. [IpuMeHeHne menoYHbIX
METAJUIOB U UX COCTMHEHUH.

[llenouyHO3eMeNbHBIE METAJUIBI MarHUW W KalblMil: mosioxkeHue B Ilepumonnueckoin cucreme
xumuyeckux sneMeHToB J[. M. MenzaeneeBa, CTpoeHHE HX aTOMOB, HaXOXJACHUE B MPHUPOJE.
dusnueckre U XMMHUYECKUE CBOMCTBA MarHus U Kayblus. Baxkuelime coeIMHEHUS Kanblus (OKCH]I,
TUAPOKCHL, o). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B Ilepuoamueckoil cucremMe xumuueckux osnemeHTtoB . WM.
MeHneneeBa, CTpOEHHE aToma, HaxoXKJIeHUe B mpupone. Puznueckue M XMMUYECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIC CBONCTBA OKCHJIA U TUPOKCH/IA ATFOMHHHS.

Keneszo: nonoxenne B [lepuonnueckoit cucreMe xumuueckux 3nemeHToB 1. . Menneneena,
CTPOEHHE aToMa, HaxoxkJeHue B npupoje. Gusnueckue nu xuMuyeckne cBOMCTBa xene3a. OKCHUipbl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u Mmoyry4eHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMHd METAJUIOB M CIUIaBOB, UX (PU3MYECKMMM CBOWCTBAMH, U3YUYCHHE
PE3yNBTaTOB KOPPO3UHM METANIOB (BO3MOXKHO HCIIOJIb30BAHHME BUECOMATEPHANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCH/IA KAJbIMs U HATPHUS C BOAOH (BO3MOKHO HCIIOIH30BAHKE BHICOMATEPUATIOB),
HCCIIEIOBAaHUE CBOMCTB >KECTKOM BOJBI, Ipoliecca TOPEeHUs >Kejae3a B KHUCIOpoAe (BO3MOMKHO
WCIIOIb30BaHUE BHUACOMATEPUAJIOB), MPU3HAKOB MPOTCKAHUS KAYECTBEHHBIX PEaKIMii Ha HWOHBIL:
MarHusi, KaJlblvs, ATFOMUHYS, uHKa, xkene3a (I1) u xenesa (I11), menu (1), Habnronenue u onucanue
MIPOLIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMU HATPUS, Kalus U KaIblUsS (BO3MOXHO HCIIOIb30BaHHE
BHJICOMATEPHAIOB), HCCIeAOBaHUE aM(OTEPHBIX CBOMCTB THUAPOKCHAA ATIOMUHUS W THUAPOKCHA
[IMHKA, pEIIeHUE IKCIIEPUMEHTAIBLHBIX 33/1a4 110 TeMe « BakHelme MeTasibl U UX COSTUHECHUSD.

XuMus M OKpyxKamoLas cpeaa



BemectBa u Marepuanbl B MOBCEIHEBHOM >KM3HM 4YeJOBEKa. be3omacHoe HCHojb30BaHUE
BEIIECTB U XUMHUYECKHX peakiuii B ObITy. [lepBas moMOIIb MPU XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpY’Karollell cpeabl (MpeaenbHas JONMycTHMas KOHIEHTpaIus
BemecTs, ganee — [1/1K). Ponbs xumun B perieHur 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuit 3xcnepumenm:

M3y4deHHE 00pa3loB MAaTepUAIOB (CTEKIIO, CIIJIaBbI METAJUIOB, TOJIMMEPHBIC MAaTEPUAJIBI).

Meostcnpeomemnwie ceasu

Peanuzanust MeXnpeaAMETHBIX CBSI3€H MpU U3YUEHUU XUMHH B 9 Kilacce OCYIIECTBISIETCS Yepe3
UCIOJIb30BaHWE Kak OOIIMX EeCTCCTBCHHO-HAYYHBIX TIIOHSATHUH, TaK W TIOHATUH, SIBJISIOIIUXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIe MOHSATHS: HAay4yHBIH (DaKT, rumoresa, 3aKOH, TEOPHsl, aHAJIM3,
CUHTE3, KJIaccu(uKaIus, nepuoIn4YHOCTh, HAOI0JeHIE, SKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOTIOT S, MAaTEPHAIIBI.

®dusnka: wmarepusi, aToOM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHJA, H30TOIIbI,
PaAMOaKTUBHOCTD, MOJIEKYJIA, SJICKTPUUECKUIN 3aps/l, TPOBOAHUKH, TTOTYTIPOBOJHUKHU, TUIIEKTPUKH,
(OTORIEMEHT, BEIIEeCTBO, TeNO, O0BEM, arperarHoe COCTOSHUE BeElIeCcTBa, Ta3, pPacTBOD,
PacTBOPUMOCTD, KpUCTAITNYeCcKas peleTKa, CIiaBbl, GU3NUYEeCKre BEIUYUHBI, SAMHHUIIBI H3MEpEHUs,
KOCMHMYECKOE MPOCTPAHCTBO, TJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocuHTes, apixaHuwe, Owocdepa, 3KocHCTEMAa, MHUHEPAIBHBIC YyIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJE3HbIE UCKOMAaeMble,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INIPOI'PAMMBLI 110 XUMHH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

JUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE  pe3yJbTaThl OCBOCHHS IPOTPaMMbI  OCHOBHOTO  00miero o0Opa3oBaHuUs
JOCTUTAIOTCSL B X07€ OOYYEHUS XUMHUH B €JMHCTBE y4eOHOW M BOCIUTATEILHOW JEATEIBHOCTH B
COOTBETCTBUU C Tpa)II/IHI/IOHHI)IMI/I pOCCI/II\/’ICKI/IMI/I COHI/IOKYJ'II)TypHI)IMI/I 158 )IYXOBHO'HpaBCTBeHHI)IMI/I
IOECHHOCTAMMU, HpI/IHﬂTBIMI/I B 06H_I€CTBG HpaBI/IJIaMI/I nu HOpMaMI/I IIOBCACHHUA U CHOCO6CTBYIOT
[POIIECCaM CaMOITO3HAHUSI, CAMOPA3BUTHUS M COLUATM3AIINN 00YYArOIIUXCS.

JIMYHOCTHBIE PpE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CI/ICTGMOfI IIO3UTUBHBIX HCHHOCTHBIX OpI/IeHTaHI/If/'I nu paCHII/IpCHI/Ie OIIbITa ACATCIIBHOCTHU HA eé OCHOBCE,
B TOM 4HHCJIC B HaCTH.

1) maTpuoTHYeCKOTr0 BOCIUTAHMS

[IEHHOCTHOTO OTHOIICHHUS K OTCYECCTBCHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY
HacJI€AUu, IIOHUMaHHUA 3HA4YCHUA XI/IMH‘IGCKOﬁ HaYKI/I B JXHW3HU COBpeMeHHOFO 06HI€CTBaj
CMOCOOHOCTH BIIAZIETh JOCTOBEPHOH HH(POPMAIMEH O MEPEAOBBIX MAOCTHIKECHHSIX W OTKPBITHSIX
MUPOBOW U OTECUYECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U
o01ecTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

HpCHCTaBHCHI/IX 0 CcOonouaJIbHBIX HOpMaX nu HpaBI/IJ'IaX MCKIIMYHOCTHBIX OTHOHIeHI/Iﬁ B
KOJIJICKTHUBCEC, KOMMYHI/IKaTHBHOI)’I KOMIICTCHTHOCTHU B O6HI€CTBCHHO HOHeSHOI\/II,
yueOHOMCCIICIOBATEIbCKOM, TBOPYECKOH M JAPYTMX BHJAAX JCATEIBHOCTH, TOTOBHOCTH K
pa3HOO0pa3HONW COBMECTHOHM JESATEIBHOCTH IMPH BBIMOJHEHUH YUYEOHBIX, MMO3HABATEIbHBIX 3ajad,
BBIIIOJIHCHUN XHWMHYCCKUX SKCHepI/IMeHTOB, CO3JaHun y‘Ie6HBIX HpOGKTOB, CTpeMJ'IeHI/Iﬂ K
B3aUMOIIOHUMAHHUK W B3aHUMOIIOMOIIIN B npouecce 3TOI>'I yqe6H01‘/'I JACATCIIBHOCTH, T'OTOBHOCTH



OLICHMBATh CBOE MOBEJIEHUE U MOCTYNKH CBOUX TOBAPHILEH C MO3UIMH HPABCTBEHHBIX U IPAaBOBBIX
HOPM C YYETOM OCO3HAHUS MOCIEACTBUM TOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'O TIO3HAHUSL:

MHPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XMMHUUYECKOW PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKH W COCTaBISAIOLIME OCHOBY Ul TMOHHUMAaHUS CYIIHOCTH
HAyYHOM KapTHHBI MHUpA, MPEICTABICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX DPa3BUTHS HPUPOJBI,
B3aUMOCBS35X YEJIOBEKA C MPUPOTHON CPENOi, O PO XMMHUHU B MO3HAHUM 3THUX 3aKOHOMEPHOCTEH;

[T03HABATEJIbHBIE MOTHBBI, HANpPABJICHHBIE HAa IIOJYyYEHHWE HOBBIX 3HAHUW 1O XUMHH,
HEOOXOAUMBIE Il  OOBSICHEHUS HAONIONAaeMBIX IPOLECCOB M SIBICHUM, I03HABAaTEIbHOM,
MH(POPMALIMOHHON M YUTATENCKOW KYJIbTYPbI, B TOM YHCJIE HaBBIKOB CaMOCTOSATEIBbHON paboOThI ¢
y4eOHBIMH TEKCTaMH, CIPAaBOYHON JUTEPaTypoO, MOCTYMHBIMH TEXHHYECKUMH CpelICTBaMU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEHHUIO W TO3HAHMIO, JIIOOO3HATENFHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM0o00pa30BaHMIO, MPOCKTHOH M HUCCIIEAOBATENbCKOW JEATEIILHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIMpPaBJIEHHOCTH U YPOBHS 00y4YeHUS B AabHEHIIEM;

4) popMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3/10pOBBIM 00pa3 KU3HU, OCO3HAHME TOCIEACTBUN U HEMPUATHE BPEAHBIX IPUBBIYEK (YIOTPEOICHUS
QJIKOTOJISI, HAPKOTUKOB, KYPEHHUs), HEOOXOIUMOCTH COONIONEHHUS TMpaBUi OE30MacHOCTH MpH
oOpallleHuU ¢ XUMUYECKIMH BEIlIeCTBAMU B OBITY U PEeaTbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YYCHHIO MpodeccHii M Tpyda pa3iIuyHOro poja, YBaKEHUE K
TPYLy U pe3yibTaraM TPYAOBOH JESITEIbHOCTH, B TOM YHCJIE HAa OCHOBE MPHUMEHEHUS MPEIMETHBIX
3HAHUN 1O XUMHH, OCO3HAHHBINA BBIOOP MHIAMBUAYATHHON TPACKTOPUU MPOJOHKEHUSI 00Pa30BaHHUS C
y4€TOM JIMYHOCTHBIX HWHTEPECOB M CHOCOOHOCTHM K XUMHUH, OOIIECTBEHHBIX HWHTEPECOB H
MOTPEOHOCTEH, YCHENHON TPO(ECCHOHATBHON ACSITEILHOCTH W PA3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJalTUPOBAThCS B MPO(ecCHOHAIBHOM cpeie;

6) 9K0JIOrHYECKOr0 BOCIIUTAHHUSI:

HKOJIOTHYECKU IIeJIecO00pa3HOe OTHOIIEHHE K MPHUpPOJE KaK HCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CyIIECTBOBAaHUS, MOHMMAaHUE IICHHOCTH 30POBOTO M 0Oe30macHOro obOpasa KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 370POBbIO, OCO3HAHUE
LIEHHOCTH COOJIIOJIeHHsl MpaBUJl 0€30MacCHOro MOBEAEHUS MpHU paboTe C BEIIeCTBAMM, a TAKKE B
CUTYaLUsX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJEH;

CIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJy4YaeMble NPU M3YYCHHH XUMHH, JJIs PEeIIeHHs 3ajad,
CBA3aHHBIX C OKpPYXKaroLEel IPUPOIHON CPENOH, UIsl IOBBIILIEHNS YPOBHS SKOJOTHUYECKON KYJIBTYPBI,
OCO3HaHMA TJI00AIBHOIO XapakTepa 3KOJOTMYECKUX MpoOjeM W MyTel MX peleHHs MOCPeICTBOM
METOJI0OB XMMHH, 3KOJOTUYECKOTO MBIIUIEHUS, YMEHHUS PYKOBOACTBOBATHCS MM B IIO3HABATEIIBHOM,
KOMMYHHUKATUBHOMN U COIIMAJIbHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTampeaMeTHBIX pe3yJbTaTOB BBIIENAIOT 3HAuYUMbIe [UIS  (OPMHPOBAHUS
MHUPOBO33pEHUsl OOIIeHAyYHbIE MOHATHS (3aKOH, TEOpHUs, NPUHIMI, THUIOTe3a, (akT, cucrema,
MPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOpbI€ MCIOIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX
IpeaMeTax M MO3BOJIAIOT HAa OCHOBE 3HAHUI M3 3THUX NMPEeAMETOB (OPMHUPOBATH IPEICTABICHHUE O
LIEJIOCTHOM HayyHOW KapTHMHE MHUpPA, U YHUBEpcalbHble ydeOHbIe AEWCTBUS (TO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PEryJIATUBHBIE), KOTOpble o0OecreunBaoT (OopMHUpPOBAaHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBepcAJIbHbIE YUeOHbIe AeliCTBUS

ba3oBble JlorHYecKue AeHCTBUA:



YMEHUS UCIOIb30BaTh MPUEMBI JIOTHUECKOTO MBILIJIEHUSI TP OCBOCHUU 3HAHUM: PacKphIBaTh
CMBICJT XUMHUYECKHUX MOHATHH (BBIICISTh UX XapaKTepHbIE TPU3HAKHU, YCTAHABIUBATH B3AaUMOCBSI3b C
OPYTMMH TOHSTHUSIMH), MCIIONB30BAaTh MOHATHS JUIsl OOBACHEHUS OTIENIbHBIX ()aKTOB M SIBJICHUM,
BBIOMpATh OCHOBAHHUS M KPUTEPUM Ui KJIacCU(PUKALUKA XUMHYECKHUX BEIIECTB UM XHMHUYECKUX
peakiuii, yCTaHaBIMBAaTh MPUYUHHO-CIICICTBEHHBIC CBSI3M MEXIy OOBEKTaMHU HM3YyYCHUsS, CTPOUTH
JIOTUYECKHE PpaCCYXACHHUS (MHAYKTUBHBIC, JEAYKTHUBHBIC, MO aHAJOTHUU), JeJIaTb BBIBOJALI HU
3aKJIIOYEHUS;

yMEHHE NpPHUMEHATH B MpOlecce MO3HaHWsI TOHATHA (IIpeIMETHbIE M METalpeJAMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJENHU, MWCIONb3yeMble B XHMHUH, MPeoOpa3oBHIBATh UIMPOKO
MPUMEHSAEMbIE B XUMHUHU MOJIENbHbIE TPEJICTABICHUS — XUMUYECKUU 3HAK (CHMBOJI 3JIEMEHTA),
XUMHUYecKas GopMyJia U ypaBHEHUE XUMHUECKON PEeaKIMK — MPU PEelICHUH y4eOHO-TI03HaBaTEeIbHbIX
3a/1a4, ¢ y4€TOM 3THX MOJEIbHBIX NPEICTABICHUN BBISBIATh U XapaKT€PU30BATH CYIIECTBEHHBIC
MPU3HAKU M3yYaeMBIX 00BEKTOB — XHMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIN, BBISBISITH 00ITHE
3aKOHOMEPHOCTH, MPUUYMHHO-CIICJCTBEHHBIE CBSI3M M MPOTUBOPEUHUS B HM3Y4YaeMbIX Mpoleccax u
SIBJICHUSIX.

Ba3oBrble ucciaenoBarebLcKue AeiCTBHA.

YMEHHUE HUCIIOJIb30BaTh MOCTABJICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA NIO3HAHUSA, a TAKXKE B
KayecTBE OCHOBBI It (POPMHUPOBAHUS THIOTE3Bl 1O IMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYKJICHUN;

MpHOOpEeTEeHHEe OMbITa MO0 IUIAHUPOBAHUIO, OPraHU3allMd U TMPOBEACHHUIO YUYECHHUECKHX
SKCIIEPUMEHTOB, YMEHUE HaOIIOAaTh 3a XOIOM IPOIECcca, CaMOCTOSITENbHO IMPOTHO3UPOBATH €ro
pe3ynbTar, (QopMynupoBaTh OOOOIICHHS ¥ BBIBOABI IO pe3yJjbTaTaM MpPOBEAEHHOTO OIIBITA,
WCCJICTIOBAHMS, COCTABIIATH OTUET O MPOJICIIAHHOM padoTe.

Pab6ora ¢ undopmanmueii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATH U MHTEPIPETUPOBATh MHGOPMAIUIO PA3TUYHBIX BUIOB U
dbopM mpencTaBieHUs, IMOMyYyaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIATEpaTypa
XUMHUYECKOTO COJIEp KaHMsI, CIIpaBOYHbIE MOCOOUsI, pecypchl VHTepHEeTa), KpUTUYECKU OIICHUBATh
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMAILIHIO;

yYMEHHE MPUMEHSITh PAa3IUYHBbIE METOJbI M 3alpOChl MPU MOHMCKE M O0TOOpe MHPOpMAluu U
COOTBETCTBYIOIIUX JaHHBIX, HCOOXOAMMBIX JJIsS BBIOJHEHUS YYCOHBIX M TO3HABATEIBHBIX 3aJ1ad
OTIpEeNIeIEHHOTO THIA, TPUOOPETEHHE OMbITa B OOJACTH HCIOIB30BaHUA WH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAJICHUE KYJIbTypOW AKTUBHOTO HCIOJIb30BAHUSA Pa3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOUPATh ONTUMANBHYIO (hOpMy MpecTaBiIeHUs] HHPOPMAIIH
U WUTIOCTPUPOBATh pEIIaeMble 33Ja4l HECIOKHBIMH CXEMaMH, JAuarpaMMaMu, JpyTuMu (hopMamu
rpa@uKu U UX KOMOMHAIUSIMU;

YMEHUE HCIONb30BaTh M aHAIM3UPOBAaTh B IMpolecce Y4eOHOW M HCCIeI0BaTEIbCKON
NEeSTeNbHOCTH WH(OPMAIIMIO O BIUSHUU MPOMBIIIICHHOCTH, CETLCKOTO XO35SHCTBA M TPAHCIIOPTa HA
COCTOSIHME OKPY>Kalollel MpUPOTHON Cpeibl.

KoMMyHHKaTHBHBIEe YyHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

YMEHHsI 3a/1aBaTh BOMPOCH (B XOJe Auaiora u (WiIH) AUCKYCCHH) MO CYIIECTBY 00CYyXIaeMOit
TeMBI, (HOPMYJIUPOBATH CBOU MPEIOKESHHSI OTHOCUTEIHHO BHITIOTHEHUS MIPEATI0KEHHON 3a/1a4H;

YMEHHS MPECTaBIATh MOJYyUYEHHBIE Pe3ysbTaThl IO3HABATENILHOM AESITEIbHOCTU B YCTHBIX U
MMCBbMEHHBIX TEKCTax; JAeNaTh MPE3CHTAIMIO PE3YJIbTATOB BBINOJIHEHNS XUMUYECKOTO 3KCIIEPUMEHTA
(;1rabopaTopHOro OIBITa, JTAOOPaTOPHOM PabOTHl MO HCCIEIOBAaHMIO CBOMCTB BEIIECTB, Y4eOHOIrO
IIPOEKTA);

yMEHHUSI y4eOHOIro COTpPYJIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM I103HABATEIbHOW U
HCCIIEIOBATENbCKOM IEATEIbHOCTH IIPU PEIIEHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4ETa 0OLIUX
WHTEPECOB U COTJIACOBAHUS MO3MIMKA (00CYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD»,



KOOpJWHAIIMSI COBMECTHBIX JEWCTBUM, ONPEACIEHUE KPUTEPUEB IO OLIEHKE KA4eCTBA BBIIIOJIHEHHOU
paloThl U ApyTHE).

PeryasiTuBHble YyHHBepcaJIbHbIe yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATENIBbHO OIpPEAENATh LEIN JEATEIbHOCTH, IJIaHUPOBAaTh, OCYILIECTBIATH,
KOHTPOJMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTh, BHIOUpATh Hanbosee
3¢ (heKTHBHBIE CIIOCOOBI pelieHus] YI4eOHBIX U TIO3HABATEIBHBIX 33714, CAMOCTOSTEIILHO COCTABIISITh
WA KOPPEKTUPOBATh MPEJI0KEHHBIA aJIrOPUTM JEWCTBUN TPHU BBINOJIHEHUHM 33JaHUM C YYETOM
MOJIy4eHUsI HOBBIX 3HAaHUN 00 uU3ydyaeMbIX OOBEKTaxXx — BEIIECTBAX M pPEaKIUsAX, OICHUBAThH
COOTBETCTBHE IOJIyYEHHOT'O pe3ysbTaTa 3asBJIECHHON €M, YMEHUE UCIIONIb30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, MIpeJIaraeMble B YCIOBUU 3a/IaHUM.

HNPEIMETHBIE PE3YJIBTATbHI

B cocraBe mpeaMeTHBIX pE3yNbTaTOB IO OCBOEHHUIO 00S3aTENILHOTO  COJEpKaHus,
YCTaHOBJICHHOTO JaHHOW  (efepanbHO  pabodell  mpoOrpaMMoOi, BBIACNSAIOT:  OCBOCHHBIE
00y4aroIMMUCs HAy4YHbIC 3HAHUS, YMEHHUS M CIIOCOOBI IEHCTBHA, crieuprUecKue i MpeAMETHON
obnactu «XuUMHs», BUABI NEATEIHHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIpeTaIyH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CHUTYaIHsX.

K koniy oOyuenus B 8 kiacce mpeaMmeTHbIE pe3ysibTaThl HAa 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHI 3JIEMEHT,
IIPOCTOE BEILIECTBO, CI0AKHOE BELIECTBO, CMECH (OHOPOAHASI U HEOJTHOPOAHAS), BAJICHTHOCTbD,
OTHOCUTEJIbHAsA aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBasi JI0JIsl XMMUYECKOTO JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM, OKCH/I,
KHCJIOTa, OCHOBAHUE, COJIb, AEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUUYECKast
peakiyst, KIaccu(puKaIus peaKifii: peakiiuy COeANHEHHS, PEAKIIUU Pa3TIOKECHHUS, PEaKIIUH
3aMelIeHUs], peaklui 0OMeHa, SK30- U IHI0TEPMUYECKUE PEaKlUu, TeI0Boi 3G (deKT peakiumy,
SJIPO aTOMa, SJIEKTPOHHBIH CIIOM aToMa, aTOMHast OpOUTAallb, PaIUyC aTOMa, XMMHUUYECKas CBA3b,
MOJIIpHAs ¥ HETOJIIpHAsi KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, NOH, KATHOH, aHHOH, pacTBOp,
MaccoBasl J10Jig BellecTBa (MPOLIEHTHAs: KOHIIEHTPAIs) B pacTBOPE;

® JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKHUX MTOHATUN U IPUMEHSATH 3TH TOHIATHS IIPU
OIMCAaHUU BELIECTB U UX MPEBPALLEHUN;

®  ICIIOJIb30BATh XMMHUYECKYIO CUMBOJIUKY I COCTaBleHUs! (OpMYII BEIIECTB U ypaBHEHUN
XUMHYECKUX PEAKIIU;

® ONpeeNsTh BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIICHb OKUCICHUS
3JIEMEHTOB B OMHAPHBIX COETMHEHMSX, TPUHAISKHOCTD BEIIECTB K ONpPEeIEHHOMY Kilaccy
coeMHEeHMH 1o popMyiaM, BIJI XMMHUECKOH CBSI3U (KOBAJICHTHASI M HOHHAS) B HEOPraHUYECKHUX
COETMHEHUSX;

e packpsiBaTh cMbica lleproanueckoro 3akona J[. M. MenzeneeBa: 1eMOHCTpUPOBATh IOHUMaHUE
MEPUONYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MOJIOKEHUS B
[leproanueckoit cucreme, 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHMsI, 3aKOHa ABOrapo;

® ONUCHIBATH U XapaKTepH30BaTh TaONU4YHY0 Gopmy [leproardeckoit cCTEMbl XUMHUYECKUX
AJIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHAs noArpymnmna (A-rpynmna)» u «nobounas noarpynna (b-
rpymnmna)», Majble U O0JIbIINe IEPUOIbl, COOTHOCUTH 0003HAUEHHSI, KOTOPbIE UMEIOTCS B TaOJIHIIe
«ITepnoanyeckas cucrema Xumuyeckux 3yemMeHToB J1. 1. MenneneeBa» ¢ 4MCIOBBIMU
XapaKTepUCTHUKAaMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, oluiee
YHCIIO0 3JIEKTPOHOB U pacrpeieleHHue X MO 3JIEKTPOHHBIM CJI05M);

e iIaccu(UIMPOBATh XUMHUECKUE DIIEMEHTHI, HEOPTAaHUUYECKUE BEIIECTBA, XMMHUUECKUE PEAKITHH
(110 YMCITy ¥ COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(D(DEKTy);



XapaKkTepu30BaTh (OMUCHIBATH) OOIINE XMMHUECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPK/1asl ONIMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIHNX
XUMUYECKUX PEAKIUN;
MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOT'O COCTaBa,
BO3MO’KHOCTHU ITPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3IUYHBIX YCIOBUAX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO J0JIIO
XUMHYECKOTO 3JIEMEHTa 10 (hOpMyJie COSTUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI [0 YPABHEHUIO XMMUYECKOM peaKInu;
MIPUMEHATHh OCHOBHBIE OIIEPAllMU MBICIIUTEIIHOM AESITEIIbHOCTHA — aHAIN3 U CUHTE3, CPAaBHEHHUE,
0000111eHre, CUCTEMAaTH3AINIO, KIacCU(DUKAIINIO, BHISIBIICHUE PUYHMHHO-CIIEICTBEHHBIX CBSI3eH
— JUI1 U3yYEHHUsI CBOMCTB BEIIECTB U XUMHUECKUX PEAKIIMil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHMS — HAOMIOJICHUE, U3MEPEHUE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN );
CJIeI0BaTh MPaBUIIaM IOJIb30BAHMSI XUMHYECKOHN MOCYI0H 1 TabOpaTopHBIM 000pyI0BaHUEM, a
TaK>Ke TIPaBHIaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSIMHU IO BBITOJIHEHUIO
71a60PATOPHBIX XUMUYECKHUX OIBITOB IO MOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopo/a M KUCIOPOa), MPUTOTOBIECHUIO PACTBOPOB C OIpeneéHHON MacCOBOM J0ei
pPacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MTPOBOUTH XUMUYECKHE IKCIIEPUMEHTHI T10
pacro3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOIIBIO HHIUKATOPOB (JAKMYC,
(dheHondTanenH, METHIIOPAHK U IPYTHUE).

K koHIly 00yueHus B 9 kiiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH Y O0YJAIOIINXCSI YMEHHIH:
PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKHUX MOHSATUN: XUMUYECKUM FJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KATUOH, aHUOH, TPOCTOE BEMIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTD,
AIEKTPOOTPHUIATEIHHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl PEaKIIMsl, XUMUUYECKasl CBSI3b,
TETI0BOM 2(PPEKT peakInu, MOJIb, MOJSIPHBIN 00BbEM, PACTBOP, ANEKTPOIIUTHI, HEAIEKTPOIIUTHI,
ANEKTPOIIUTUYECKAs TUCCOIMALINS, PEAKIIT HOHHOTO 0OMEHa, KaTalnu3aTop, XUMHIECKOe
paBHOBecHE, 00paTHMbIEe U HEOOPATUMBIE PEAKIIUU, OKUCITUTEIIbHO-BOCCTAHOBUTEILHBIE
peaKuru, OKUCIUTEL, BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIINUS,
amM(pOTepHOCTh, XMMHUYECKas CBA3b (KOBAJICHTHAsI, NOHHASI, METAITNYECKas ), KpUCTAILIINYECKast
peuéTKa, KOppo3usi METAILIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW PEaKLMH, IPEAEIIBHO
nonyctumas konueHtpanus [1JIK Bemecrna;
WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHSATUN U IPUMEHATH 3TH MOHSATHUS TIPU
OMHMCAHUU BEUIECTB U UX MPEBPAIICHU;
MCIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JJIsi COCTaBJIeHHs OPMYJT BEIIECTB U ypaBHEHU I
XUMHYECKUX PEAKIIUI;
ONPENEIATh BaJICHTHOCTh U CTETIEHb OKUCIICHHUS] XUMUUYECKHUX 3JIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIACCY COCITMHEHUH 10
dbopMyiaM, BUJ XUMUYECKOW CBS3M (KOBAaJICHTHASI, MOHHASI, METAIITUYECKAs) B HEOPTAaHHMUECKUX
COCIMHEHUSX, 3apsi HOHA 10 XUMUYECKOH (popMyIie, XxapakTep cpeibl B BOAHBIX pacTBOpax
HEOPTraHUYECKUX COCTMHEHHH, TUIT KPUCTAITNISCKON PEeMETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbici [lepuonnueckoro 3akona [[. . MeHnneneeBa u 1EMOHCTPUPOBATH €TI0
MMOHWMAaHHUE: OMUCHIBATh U XapaKTepu3oBaTh Tabmmunyto hopmy [leproamdeckoit cucTeMsl
XUMUYECKUX DJIEMEHTOB: pa3JIMuaTh MOHATUS «TJIaBHAs MoArpyIa (A-Tpynma)» u «mododHas
noarpynna (b-rpynmna)», maneie u 607bIIKHe TIEPUOABI, COOTHOCUTH 0003HAUCHUS, KOTOPHIE
HUMEIOTCS B IEPUOANYECKON TaOIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOSHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsif siApa, 0011Iee YUCIIO0 AIEKTPOHOB U pacipeiesieHue ux
T10 DJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIHE 3aKOHOMEPHOCTH B M3MEHEHUN CBOWCTB JIEMEHTOB



U MX COEIMHEHHH B IpeiesiaX MaJblX MEePHOA0B U IIaBHBIX MOATPYII ¢ YYETOM CTPOSHHS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTaHMYECKUE BEIECTBA, XUMUIECKUE PEaKITUN
(110 YuCITy ¥ COCTaBy YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEINIOBOMY 3 (deKTy, 1o
M3MECHEHHIO CTETICHEH OKHCIICHUS XUMHUUECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) 00IIHE U crenn(pUUECKIe XUMHYECKHE CBOMCTBA MMPOCTHIX U
CIIOYKHBIX BEIECTB, ITOJITBEPIKIast ONMCAHUE ITPUMEPAMH MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHNUHN
COOTBETCTBYIOUIMX XMMUYECKUX PEaKIINK;

COCTABIISATh YPABHEHUS SJICKTPOIUTHUECKON AUCCOLMAIIMH KHCIIOT, LIeJI0YeH U COJIei, TOIHbIE U
COKpaIlEHHbIE YPAaBHEHUS pEakIil HOHHOTO 0OMeHa, ypaBHEHHS PEaKIIUi, IIOATBEPKIAIOIINX
CYIIECTBOBAaHHUE TEHETHUYECKON CBSI3U MEXIY BEIIECTBAMU PA3JIMYHBIX KIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IIOCPEICTBOM COCTABICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

MPOTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MOXXHOCTH TPOTEKAHUS
XMUMHAYECKHX TMPEBPALICHUN B PA3IHUHBIX YCIOBHSIX;

BBIYHCIIATH OTHOCHTEIIEHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJTIO
XMMHYECKOT0 3JIEMEHTA 110 (popMyJsie COeANHEHNUS, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE,
IPOBOAUTH PACUYETHI IO YPAaBHEHUIO XUMHUYECKOM PEeaKIui;

co0Jr01aTh MpaBHJiIa MOJIb30BAHMS XUMUYECKON TOCYI0H U TaO0paTOPHBIM 000py0BaHHEM, a
TaKKe MpaBuiIa 0OpaIIeHus ¢ BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIUSMU 110 BBITIOJHEHHIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB IO MOJYYSHHUIO U COOMPAHHIO ra3000pa3HBIX BEUIECTB
(aMMHMaKa U yriaeKucioro rasa);

MPOBOANTH PEAKIINH, OATBEPIKAAIOIINE KaYECTBEHHBIH COCTAaB Pa3IMYHBIX BELICCTB!
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OPOMHUI-, MOTUA-, KapOoHaT-, pocdaT-, CHITUKAT-,
cynbhaT-, THAPOKCHUI-HOHBI, KATHOHBI aMMOHHSI M HOHBI U3yYSHHBIX METAJIIOB,
IPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAaX HEOPTaHMYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OTIEPAIIUH MBICITUTEIHHOMN EATEITLHOCTH — aHAJIN3 H CUHTE3, CPaBHEHHE,
000011eHNe, CHCTEMATH3AIINIO, BHISIBIICHHE IIPHUYMHHO-CIICACTBEHHBIX CBA3EH — JUII U3yUYCHUS
CBOWCTB BEIIECTB U XUMUYECKHUX PEAKIIHH, ECTECTBEHHO-HAYYHBIE METOBI IIO3HAHUS —
HaOJI0ICHNE, N3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoandecTBO 4acosB
Ne HaumenoBaHue pa3iesioB u dnekTpoHHbIe (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paszgea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yelnoBeKa
BemectBa 1 xumuueckue bubmmoteka IIOK
1.2 15 1
peaxkiuu https://m.edsoo.ru/7f41837c
Hroro o pazneny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe Il HEOPraHUYECKUX BelleCTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [IOK
' 00 okcumax https://m.edso00.ru/7f41837c
Bonopoa. Ilonsitue o kuciorax bubnunorexa LIOK
2.2 8 1
7 COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6muoreka [IOK
' OCHOBaHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KIACCHI
24 11 1 1 but6mmoreka [IOK

HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. . MenaeseeBa. CTpoeHne aToMoOB.

Xumuuyeckasi cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE pPeakmumn



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

[lepronnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK

31 XAMUYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
Xumu4deckas CB3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKITUU
bubnunoreka LIOK
Hroro o pasaerty 15 https://m.edso0.ru/7f41837c
PesepsHOe Bpems 3 bubmorexa LIOK
https://m.edso0.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 KUIIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uuppoBbIe
Ne /i P Kourtpoabnsie IIpakTHueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcbl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpeHnue u yriuyOnaeHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIeJioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubanorexa [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAs! AUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edso00.ru/7f41a636
Uroro no pazgeny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
51 OO6m1as XxapakTeprucTUKa XUMHUECKUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepruCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' py - -eP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 sneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yraeposa u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 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

Pa3gen 3. MeTaJJIbI M X COCIUHEHU S

bu6nmoreka IIOK
A 7 4
3 Obmue cBoRcTsa MeTATIOR https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 QKHEHNIINEe METAIIEL U UX COEIUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. XuMus u oxkpy:kamomas cpeaa
4.1 BerectBa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edso0o.ru/7f41a636
Hroro mo pazneny 3
PesepBHoe BpeMs 1 Bubmiorexa HOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66



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

IHOYPOYHOE INTAHUPOBAHHUE

8 KUIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontpoasubie  IIpakTHueckue
n/n Bceero u3yuyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponp XMMUU B KU3HA 1 bu6mmoreka [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAAX TTO3HAHUS B XUMUU 1 bubmmorexa [JOK

8 https://m.edsoo.ru/ff0d227e
ITpakTryeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnunoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

s . PUMED https://m.edsoo.ru/ff0d28c8
OUYHUCTKYU TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBLH MOTICRY L https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE AIIEMEHTHI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa [OK

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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
ummteckas opmya. Barentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1075 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycnoBus NpoOTEKaHUSA bu6mmoreka [JOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Breranciienus konmmaecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSIM XUMHYCCKHX bubmorexa HOK
HI . yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukamus xuMruaecKkux peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e Bubmmorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 sHuuKIoneauct. O000ICHHE 1 bubmorexa HOK
t AHCT: Hvl https://m.edsoo.ru/ff0d40c4
cHUcTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnuorexa [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubmuorexa [IOK

Bo3ayxa. Kucimopon — sneMeHT u

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

npocroe BeuecTBo. O30H

duszndyeckre ¥ XUMUUECKHE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS Bubmmorexa LIOK
poa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOslI MoTy4eHHs KUCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa HOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKuuu, MOHITHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
Tonnuso (HedTh, yrojab U METaH).
25 3arpsi3HeHue BO3AyXa, CIOCOOBI €ro bubamorexa LOK
P A%, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITony4yenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
Y . p pOa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonoponx — anemeHT u pocroe bubnuorexa [IOK
BemecTBO. HaxoxxaeHnue B npupoie https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI nmosty4eHus BOAOPoa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
bu6nmoreka [JOK
31 «ITonmydenne u coOupanue BOJI0OpOa,

WU3y4YEHUE €r0 CBOMCTB)

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
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https://m.edsoo.ru/ff0d4f42

ModsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa 0 €ro U3BeCTHOM bubmorera [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus 00bEMOB ra3oB MO
34 ABHEHMIO peaKIMH Ha OCHOBE 3aKOHa bubmorexa LHOK
P . Peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH I'a30B
35 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacwleHHEBIE
37 u HIGI:HaCI)I peHHI)IIe) aCTBOPBI MH:lCCOBaSI bubmorera [JOK
m p PBI- https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpoOB C bubnuorexa [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubnuorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCupUKaIus, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
ITonyuyenue u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmuorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosyyeHne n XUMHYECKHE CBOWCTBA bubmmorexa [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,
46 cnocof(SLII) 0T q)eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmmorera [TOK
. y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHECHUITY
48 ['eneTnyeckas cBsSI3b MEXKIYy Kilaccamu bu6nmoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0001IeHE U CHCTEMATH3AIMs 3HAHNH
m 1 https://m.edsoo.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHEBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
coeIUHEHN
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHUYECKHUX 3JIeMEHTOB. IloHsaTHE O bubmorexa LHOK
i https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoauueckast cucreMa XUMHYECKUX bubmiorexa HOK
pHOA https://m.edsoo.ru/00ada52c
anemeHToB /1. I. Menaeneena
bubnunoreka IIOK
53 [Tepwoapl, TPYIITBI, TOATPYIIITHI nbmmorexa I1

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 siaep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTUA Hayku U npaktuku. J[. W. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUuH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XAMUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hortnast xiirecias cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHast XUMUYeCKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOMsIpHAs XUMHUYECKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 (TereH OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTeNnu U BOCCTAHOBUTEIIH bubmoreia HOK
https://m.edsoo.ru/00adb076
65 KonTponbnas pabora Ne4 mo Teme bubnmoreka [JOK
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«CTtpoenne atoMa. XMUMHUYECKasl CBS3bY

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

66 PesepBHbIil ypok. O600ICcHHE 1 1 bubnnoreka [JOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c
67 PesepBHrlil ypok. O6o001ieHue u 1 bubnmoreka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHelil ypok. O6o0mIeHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie  IIpakTHueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoTsbI
pecypcsbl
Ilepuoanueckuii 3aK0OH.

1 [Tepuoanueckas cuctema 1 bu6mmoreka [JOK
XUMHUYECKHX 3eMeHToB /l. W. https://m.edso00.ru/00adb59
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJICMCHTOB 1 bubmorexa HOK

. https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanmst 1 HOMEHKIIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHU4uecKOM CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbhas padora Nel o teme

5 «IToBTOpEHUE U yriayOsieHue 3HaHuH 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay

5 Knaccudukanus xuMudaeckux 1 bubnnorexa [JOK
peaKkLuii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmnoreka [JOK
8 ®DaKTOPHI, BIUSAIONINE HA CKOPOCTh 1

XHUMHYSCKOM PEAKIIUN U ITOJIOKEHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoruanmu. CUibHbBIE U c1a0ble buGnnorexa LIOK
a TCHATTH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HoHHBIE YpaBHEHUS pEaKAi buGnnorexa LIOK
yp peakit https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KACIOT U
12 OCHOBaHUI B CBETE MPEICTABICHUN buGnnorexa LIOK
p VH https://m.edsoo.ru/00add5d8
00 PIIEKTPOIUTUYECKON JUCCOIIUAIIUI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmmorexa LOK
e . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOITUAITUN
14 TToustre o runpoanze coien bubnmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06o001mIeHNe U CHCTEMaTH3aITHs bubmuoreka [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemrenne skcriepuMeHTaIbHBIX bubmmorexa [IOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponsHast padora Ne2 o reme
17 «DIEKTPOIIUTAYECKAS TUCCOIINALINS bubmmorexa [TOK
p A AT https://m.edsoo.ru/00addecO
XVMUYECKUE PEaKIUU B PACTBOPAX)
OO0m1as XxapakTepucTHKa rajJoreHoOB.
18 XHUMHYECKHE CBOMCTBA Ha IIPUMEPE bubmorexa [TOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [JOK
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XUMUYECKHUE CBOMCTBA, MOJTYyUYEHUE,
MIPUMEHEHUE

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

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [JOK

20 «IToryueHue COATHON KUCIOTHI,
Y . N https://m.edsoo.ru/00ade348
U3y4YEHUE €€ CBONCTBY»
Brruncnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILUNA, €CII OQUH U3 Bubmaorexa OK
P ’ https://m.edso00.ru/00ade488
pEeareHToB J1aH B N30BITKE
99 OO01mmas xapakTepucTUKa dJIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AnnotpornHbie MOAU(DUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ COeTMHEHUI bubnuorexa [JOK
B IIpUpoJe. XUMUYECKHE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnmnoreka [JOK
busnyecKkue 1 XuMHUYECKHE CBONCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 ¢du3nUeckrue U XMMUYECKHE CBOMCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XUMHUECKUE PEaKINH, JIeXKAIIIE B
OCHOBE ITPOMBILIIEHHOT'O CII0co0a
26 IIOJIyY€HUs] CEPHOMN KUCIIOTHI. bubmuoreka [IOK
XHUMHUUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaroIllei cpesibl COeAMHEHUSIMHU
cepbl
97 Brruncnenue MaccoBO# OJIM BBIXO/1a but6mmorekxa [IOK
IIPOYKTA peaKkLuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapakTeprucTHKa 3JIEMEHTOB bubnuorexa [JOK
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VA-rpynnsl. A30T, pacripocTpaHeHHE
B Iipupoze, Gpu3ndeckue u
XMMHUYECKHE CBOWCTBA

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

AMMHaK, ero pu3nvecKue u

bubmuoreka [JOK

29 XAMUYCCKHE CBOMCTBA, OJIYUYCHUE B
Y https://m.edso00.ru/00adf004
IPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «IlonyyeHne aMMuaKa, U3y4eHHE €ro bubmmorexa [JOK
> Y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTa, € pusnueckue u bubnnorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
AMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuii. XuMuieckoe bubamorexa LOK
yAObP ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpebl
COCTMHEHUSIMU a30Ta
Docdop. Oxcun hochopa (V) u

33 (I)OC(%)O pHaﬂ KI/ICJ'I((l))Ta ®@§3H(tie3:xﬂe u Bubnnorexa LIOK

p o https://m.edso00.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIyYCHHE
Ucnonb3oBanue pocdaTtos B

34 KaueCcTBE MHUHEPATbHBIX YI00pEHUH. bubnunorexa [JOK
3arpsi3HeHue NPUPOJHON CpeIb https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacpocTpaHeHHE B

35 npu i e EHSHIEIGCKI;)JG Y XUMHUYECKHUE Bubmmorexa LIOK

P P AC https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcunsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIoTUYecKre mpoodIeMBbl,
CBsi3aHHBIE ¢ OKcHIoM yriaeposa (1V)

37 VYronpHas KUCIoTa U €€ COTu bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckast padora Ne 4 o reme

38 "IlosrydyeHune yrieKuciioro rasa. bubmmorexa [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIC TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIJIepoaa
40 Kpemnwuii u ero coenuuenus bubmorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue

41 SKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnunoreka [JOK
«BaxHeiinie HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUSY
KonTtponbHas padora Ne3 o reme

42 «BaxHeiinie HeMeTauIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUSDY
OO01mas XxapakTepucTUKa XUMUIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METAJINYECKask KpUCTaIMYeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckre CBOMCTBa
METaJIJIOB
XUMHUYECKUE CBONCTBA METAJIIIOB.

. bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUH Psift

HanpsHKEHUH METAIIIIOB

https://m.edsoo.ru/00ael156
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OO6u1me crnocoObl MoTyueHHs
MmeTauioB. CruiaBel. Beruucienus mo

45 ABHEHUSIM XMMHUYECKUX PEaKIi bubnnorexa LIOK
yp PCAKIIIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
IpUMeECH
46 [MoHsATHE O KOPPO3UH METAIUIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
IHenoumpie MeTaibl https://m.edsoo.ru/00ael14b2
48 OKCHUJIBI U TUAPOKCHUIBI HATPUS U bubmuoreka [JOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbILIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiimme coe fUHEHUA Kb bubmaorexa [IOK
a 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6nmnoreka [JOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YEcTKOoCTh BOABI U METOIBI €8 bubmmorexa [TOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [IOK
4 A I
> JTOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmorexa [IOK

https://m.edso0.ru/00ae1d86
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57 OKcuibl, THAPOKCUIBI U COJIM JKEeJe3a 1 bubnmoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNEe U CHCTeMAaTH3aIINS 1
3HAHUU
[Tpaktnueckas padora Ne 7. Pemenne
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1 bubnnoreka [JOK
«BaxxnHenme MeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruncnenus mo ypaBHEHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 pEareHToB JIaH B U30BITKE UITH 1 bubnnoreka [JOK
COACPKUT IpuMecH. Beraucienus https://m.eds00.ru/00ae1750
MacCOBOM J10JIM BBIXOAA IPOIYKTa
peakiuu
61 O06o011eHre U crucTeMaTu3alus 1
3HAHUH
Kontponbnas padota No4 o teme
62 «BaxuHelmme MeTamibl 1 UX 1
COEIMHEHUS
63 BemectBa u matepuansl B 1 bu6mmoreka [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE 1 bubmuoreka [IOK
OKPY’KaIOILEH Cpebl https://m.eds00.ru/00ae4270
65 Ponp xumuu B pelieHuu 1 bubnnorexa [JOK
9KOJIOTHYECKUX MPoOIeM https://m.eds00.ru/00ae4270
66 O60061eHre U cucTeMaTH3alus 1 bubnmnoreka [JOK
3HaHul. [TA https://m.edsoo.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 66
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI JJIs1 YHEHUKA

Xumus. 8 kinacc/I"'abpuensu O.C., Octpoymos WU.I'., Cnagkos C.A., AKIIHOHEPHOE 00IIECTBO
, U3natennctBo «IIpocBerieHue»;
Xumus. 9 kimacc/I"abpuensu O.C., Octpoymos WU.I'., Cnagkos C.A., AKIIHOHEPHOE 00IIECTBO
, U3narennctBo «IIpocBerieHnes;

METOAUYECKHE MATEPHUAJIbI JJIA YUUTEJA

I'abpuenam, O. C. Xumus. 8 kiacc: ydeOHUK A7 0011e00pa3oBaTenbHbIX yupexaeHui O.
C. I'abpuensn. -M.: [Ipocda, 2007.

CbopHuk MaTepualoB Mo peau3anuu (heaepaasbHOro KOMIIOHEHTa FOCyAapCTBEHHOTO
cTaHapTa ob1ero oopaszoBanus B 001eo0pa3oBaTeNIbHBIX yUpexkIeHus X Bonarorpaackoii
obnactu -Bonrorpan: Yuutens, 2006.

I'abpuenan, O. C. Xumusl. 8 Kj1acc: KOHTPOJbHBIE U ITpoBepouHblie paboTsl O. C.
I"abupuenss u np. - M.: [Ipoda, 2003.

T'abpuensn, O. C. Xumus. 9 kiacc: KOHTPOJIbHBIE U TTpoBepouHbie padboTsl O. C.
I"abupuensu u np. - M.: [Ipocda, 2003.

L'abpuensn, O. C. Xumus. 8 kiacc: pabouas terpaap kK yueonuky O. C. 'abpuensna O. C.
lNabpuensu, A. B. Smykosa. - M.: [Ipoda, 2007.

T'abpuensn, O. C. Xumus. 9 knacc: pabouast terpaap k yueonuky O. C. ['abpuensna O. C.
lNabpuensu, A. B. Smrykosa. - M.: [Ipoda, 2007.

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI

CETHU UHTEPHET

MynbpTUMEANITHBIE 00pa30BaTEIbHBIC PECYPCHI.
http://www.chemnet.ru

["azera «Xumusi» u cailT i yuutens «5 uay Ha ypok xumum» http://him.1september.ru.

Enunas xomtekuus LIOP: Ilpenmernas xoitekius «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DreKkTpoHHas OMOIHOTEKa YYeOHBIX MATEPHAIIOB 110 XUMHHK Ha mopraie Chemnet.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://rushim.ru/books/books.htm
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