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Pabouast mporpamMmma mo xumuu s ydanuxcst 8-9 kmaccoB pa3paboTaHa B COOTBETCTBHH C
@I'OC OOO u coorBercTByeT PenepanbHoOl paboueii mporpamMme Mo y4eOHOMY MpeaMeTy «XUMHS»
(6a30BBIi ypoBeHb). Pabouas mporpamma mo XuMHuHM Ui ydammxcs 8-9 KiaccoB oOecrnednBaeT
JOCTIDKEHHE TIJIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS OCHOBHOW 00pa30BaTEeNbHONW MPOrpamMMbI
OCHOBHOTO 00IIero oOpa3zoBaHus, pa3paboTaHa Ha OCHOBE TpPeOOBaHMI K pe3y/bTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeNIbHON MPOTPaMMBbl C YIE€TOM OCHOBHBIX HAIIPABICHHUI MPOTPaMM, BKIFOYCHHBIX
B CTPYKTYPY OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI.

Copnep:xkanue y4eOHOIo npeamera

8 KIIACC

IlepBoHauya/JbHbIe XMMHYECKHE TOHSATHUSA

[Ipeamer xumuu. Posib XMMUM B )KHU3HU 4Y€IOBEKa. XMMUsS B CUCTEME HayK. Tena u BeniecTna.
dusnuecKkrue CBOKMCTBA BELIECTB. ArperatHoe cocrosinue BemiecTB. [loHATHE 0 MeTOnax MO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CrocoObl pa3ienieHus: CMeceu.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE d7IeMeHThl. CUMBOJIBI XUMHYECKUX 3J1eMEeHTOB. [IpocThie u
CJIOKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckast popmyrna. BaJeHTHOCTP aTOMOB XMMHYECKHUX AJIEMEHTOB. 3aKOH TOCTOSIHCTBA
cocraBa BenlecTB. OTHOCUTENIbHAs aTOMHast Macca. OTHOCUTEIbHAsA MOJIEKYJIsipHas Macca. MaccoBast
JI0JIs1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KonuuectBo BemectBa. Monb. MonsipHast Mmacca. B3auMocCBs3b KOJIMUYECTBA, MacChl U YHCIIA
CTPYKTYPHBIX €IUHUII BelecTBa. Pacu€Tel o hopmMynaM XUMUYECKUX COCTUHEHUM.

®u3znueckue M XUMUYECKHE SBJICHUsA. XHUMHYECKas peakuus M €€ NpU3HAKU. 3aKOH
COXpaHEHHUsS MacChl BEHIECTB. XUMHUYeCKHe ypaBHeHus. Kiaccuukanuss XMMHUYECKHX peaKlui
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuu 5Kcnepumenm.

3HAKOMCTBO C XHUMHYECKOW TMOCYI0i, MpaBuiamMu pabOTHl B Jla0OpaTOpUU U MpHEMAMU
oOpareHus ¢ J1abopaTopHbIM 000PYOBAaHUEM, U3YyUEHUE U ONMHCaHNE (PU3UIECKUX CBOWCTB 00pa3IloB
HEOPraHMYECKUX BEIIECTB, HaOMIoAeHHe (hu3nueckux (IJIaBJIeHHE BOCKA, TasHUE JibJla, pACTUPAaHUE
caxapa B CTYyNKe, KUTIEHWE M KOHJCHCAIUS BOJbI) M XUMHUYECKUX (TOpEHUE CBEUH, MPOKATUBAHUE
MEIHOW MPOBOJOKH, B3aMMOJCHCTBHE MeNla C KHUCJIOTOW) sBIEHUH, HAOMIOJACHHE W OIKCAaHUE
MPU3HAKOB MPOTEKaHUs XUMHUYECKMX peakluui (pa3jokeHHe caxapa, B3aUMOJICHCTBUE CEpPHOMU
KHCIIOTHI C XJIOpUAOM Oapus, pasznoxkeHue ruapokcuna meau (II) mpu HarpeBaHuM, B3auMOeWCTBHE
xkene3a ¢ pactBopoM conu meau (II), nzydenne cnocoboB pa3aeneHus: cMecei (C MOMOIBI0 MarHuTa,
¢buabTpOBaHUE, BHIMAPUBAHUE, AUCTUIUIALMA, XpoMmarorpadus), MpPOBEeIEHHUE OYUCTKU MOBAPEHHOU
COJIM, HAOJIIOJIEHWE U OIHCAaHUE pPEe3yJIbTaTOB IPOBEIEHUS ONBITAa, WUIIOCTPUPYIOLIETO 3aKOH
COXPaHEHHUS MACChl, CO3/IaHUE MOJIeJIe MOJIEKY (IIapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucimopom — 3I€MEHT M IIPOCTOE BEIIECTBO.
Haxoxpaenue xuciopoga B mpupone, (pu3Myeckue M XMMUYECKHE CBOMCTBA (peakUUU TOpPEHus).
Oxcunel. IIpumenenue kucmopona. CrocoObl ToONydeHUs Kuciopona B jaboparopuu U
npoMeblieHHocTH. KpyroBopor kuciopona B mpupoae. O30H — amioTpomnHas MoAHU(UKAIMS
KHCIIOpO/Ia.

TermnmoBoit >(h(ekT XuUMUYECKOW peakIud, TEePMOXUMHYECKHE ypaBHEHHUsS, DJK30- U
SHAOTEPMHUUYECKHE peakuu. TOoIIMBO: yroiab U MeTaH. 3arps3HeHHne BO3/1yXa, YCHUJIEHHE TapHUKOBOIO
a¢dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — anemeHT 1 mpocTtoe BeulecTBo. Haxoxnenue Boopoaa B nmpupoe, Gpuanyeckue u
XUMHYECKHE CBOICTBA, TPUMEHEHHE, CTIOCOOBI MoTydeHus. KucioTs! u comm.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBoMcTBa BOAbl. Boma kak pacrBoputens. PactBopel. HacelimeHnble u
HEHACBIIIECHHBIE pacTBOPBL. PacTBOpUMOCTH BemiecTB B Bojae. MaccoBast 40JIs BEIIECTBA B pacTBOPE.
Xumnueckue cBoiictBa Boabl. OcHoBaHusA. Posib pacTBOpoB B INpHUpPOAE U B JKU3HM UEJIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arpsasHeHne NpupoaHbiX BoA. OXpaHa U OUMCTKA MPUPOJIHBIX BOJI.



Knaccudukanmust Heopranmueckux coeaumHeHuil. Oxcuael. Kiaccudukanus OKCHIIOB:
cosieoOpa3zymone (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) M HecojeoOpasyromue. Homenkmarypa
okcu0B. Du3nyeckue u XMMUYECKHE CBOMCTBA OKCHIOB. [lomyyenne okcuaos.

OcHoBanms. Kmaccudukanust oOCHOBaHM: IMENOYM W HEPACTBOPUMBIC  OCHOBAHMSL.
Homenknarypa ocHoBanuii. ®dusnueckne H XUMHYECKHE CBOMCTBa OcHOBaHUHU. [lomydeHnue
OCHOBAaHHI.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucnor. Pusmdeckue M XHUMHUYECKHE
cBorictBa KUCHoT. Psag akruBHoctu metauioB H.H. bekerosa. [lomyyenue Kucior.

Conu. Homenkiarypa coseit. @uzndeckue 1 XuMUYeCKre cBoMcTBa colieid. [loydyenue comnen.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuil sxcnepumenm:

KaueCTBEHHOE OIpeesieHue COJEpKaHUsl KUCIOpoJa B BO3AyXe, IMOJNy4YeHHe, coOupaHue,
pacmo3HaBaHWEe W W3YYCHHE CBOWCTB KHCJIOPOJa, HAOIIOIEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BO3HHKHOBEHHSI U TMpPEKpalleHUs TOopeHus (moxapa), O3HaKOMIIEHHE C
oOpa3iaMu OKCHJIOB M OIMCAHWE WX CBOWCTB, MOJydeHUE, COOMpaHUE, PACIIO3HABAHUE W U3YYCHUE
CBOHCTB Bojopoaa (ropeHue), B3ammojelcTBue Bojgopoga ¢ okcugom wmeau (II) (Bo3zmoxHO
WCIOJIb30BAaHNE BHUJCOMATEPHAIOB), HAONIOJICHUE OOpa3IOB BEIIECTB KOJIMYECTBOM 1 MOJIb,
UCCIIeIOBaHNEe 0COOEHHOCTEH PAacTBOPEHHMsI BEIIECTB C Pa3IMYHON PAaCTBOPHUMOCTHIO, IPUTOTOBIICHUE
pacTBOpPOB € OMPEACIEHHON MAacCOBOW JOJIEM pPAaCTBOPEHHOIO BELIECTBA, B3aAUMOJACHCTBHE BOJBI C
MeTalyiaMu (HaTpueM M KajbIlieM) (BO3MOXXHO HCIOJb30BAaHUE BUICOMATEPHANIOB), HCCIEIOBAaHUE
0o0pa3IOB HEOPTaHWYECKHX BEIISCTB PA3IUYHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS OKPaCKH
WHIMKATOPOB B PAcTBOpax KHUCIOT M Ienoueil, m3ydyeHue B3aumojeicTBus okcupa meau (II) c
pacTBOPOM CEpPHOWM KHUCIOTHI, KHUCJIOT C METaUlaMH, pEaKuud HeUTpalu3aluu, IMOoIyYeHUe
HEpPaCTBOPUMBIX OCHOBAaHUMW, BBITECHEHHME OJIHOIO METajla JPYIMM W3 PacTBOpPa COJH, PEIICHUE
SKCIIEPUMEHTAIIbHBIX 337124 110 TeMe «BakHeHme Kjacchl HEOPraHUUECKUX COSIMHEHUY.

Iepuonuveckuii 3axkon u Ilepuoguyeckass cucrema XxumMmu4yeckux 3jemento JI.H.
MenpeneeBa. CtpoeHue aTomMoB. XuMHYeCKas CBs3b. OKHCIAMTENbHO-BOCCTAHOBHUTEIbHbIE
peakuuun

[lepBble MOMBITKUA KiIacCU(MUKAIMUA XMUMHYECKUX deMeHTOB. [loHsATHE O Tpymmax CXOJHBIX
3JIEMEHTOB (ILIEJIOYHBIE W HIEJIOYHO3EMEIbHBIE METAJIbl, TaJOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

Ilepuonnueckuii 3akoH. [lepronnueckas cucreMa xumudeckux aneMeHToB .M. Menneneesa.
Kopotkonepuonnas u mmuHHOIepuoaHas Gopmbl [leproandeckoil CUCTEMbI XUMUUECKUX DJIEMEHTOB
J.N. Menneneesa. [lepuoast u rpymnmsl. DU3nyeckuii CMbICT IOPAIKOBOIO HOMEpa, HOMEPOB IIEpUOAA
Y TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aTtoMHbIX sifep. M3ortonsl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX
o0onouek atoMoB nepBbIx 20 xuMuueckux siemeHToB [lepuonnueckoi cucremsl [I.1. Menneneena.
XapakTepucTuKa XHMHUYECKOrOo 3JeMeHTa mo ero mnosnoxeHuto B Ilepmoamueckoit cucreme J[I.U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS pajudyca aTOMOB XMUMHYECKHUX SJEMEHTOB, METAUIMUECKUX H
HEMETAJUTMYECKUX CBOMCTB MO TPYIIIIaM U TTEPUOIaAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuonnueckoil cuCTeMbl XUMUYECKUX AJIIEMEHTOB st
pa3BuUTHS Hayku U npakTuku. [[.1. MenneneeB — yu€Hbli U rpakJaHVH.

Xumuyeckasi cBsi3b. KoBasieHTHas (MOJISIpHASI U HETIOJSIPHAS) CBSA3B. DJIEKTPOOTPUIIATEILHOCTD
XUMHUYECKUX JJIeMEHTOB. VlOHHas CBSI3b.

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Ipoiiecchl OKUCIEHUS U
BoccTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil sxcnepumenm.:

n3ydeHue o0pas3iioB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBHE THAPOKCH/IA IIMHKA C
pacTBOpaMH KHCIIOT U IIEJI0Yed, MPOBEACHUE ONBITOB, WIITIOCTPUPYIOMIHUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKkluil (ropeHue, peakluu pa3ioKeHNs, COSTUHEHHUS).

Meoicnpeomemmnule cesa3u



Peanm3zanust MeXIpeIMETHBIX CBSI3€H MPU U3YUEHHH XUMHHU B § KJTacCe OCYIIECTBISIETCS Yepes
UCIIOJIb30BAHUE KaK OOIIMX €CTCCTBCHHOHAYYHBIX TIIOHSTUI, TaK W TOHSATHH, SBISIOIIUXCS
CHCTEMHBIMU ISl OT/ICJIBHBIX IMPEJIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmre ecTeCTBCHHOHAYYHbIC MOHSTUS: HAay4HBIH (akT, TUIOTE3a, TEOPHs, 3aKOH, aHAaJM3,
CHHTE3, KilacCu(UKaIus, MeprUOJUIHOCT, HAOIIOICHHE, IKCIICPUMEHT, MOJICIIMPOBAHKE, U3MEPEHUE,
MO/ICTIb, SIBJICHUE.

Odwusuka: Marepus, aroM, JJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJI, H3O0TOIIbI,
PallMOaKTUBHOCTb, MOJIEKYIIA, SJEKTPUUECKUNA 3apsiji, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, ra3, (U3MUECKUE BETMUNHBI, CIUHHUIIBI U3MEPEHHUS, KOCMOC, TUTaHETHI, 3BE31b1, COJTHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAJIBI, TOPHBIE MOPOJBI, MOJE3HBIE MCKOMAEMBIE,
TOILTUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKusi

[lepuonnueckuii 3akoH. [lepuonnueckas cucrema xumudeckux 3ineMeHToB /.M. Menneneena.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KallUsl, KaJIbLUS M HMX COCAUHEHUNM B COOTBETCTBUU C IIOJIOKEHUEM OHIIEMEHTOB B
[Iepunonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemecTBa: BHUAbl XUMHUYECKOM CBSI3U. THIBI KPUCTAUNIMYECKUX PEIIETOK,
3aBHCHMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKN U BU/1a XUMHUUECKON CBSA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMUYECKHX BelIeCTB. XMMHUUECKUE CBOICTBA BEIIECTB,
OTHOCSIIIUXCS K pa3IMYHbIM  KJlaccaM HEOPraHMYEeCKUX COEJUHEHHM, TeHeTHYecKass CBsI3b
HEOPraHUYECKHUX BEILECTB.

Knaccudukamuss XMMAYECKUX PEAKIUW IO PAa3IUYHBIM TpU3HAKaM (TI0 YUCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHIO CTEIEeHEH OKHCIICHUS
XUMHUYECKHUX 3JIEMEHTOB, MO0 OOpaTHUMOCTH, IO YYacTHIO KaTanu3aTopa). JK30- U 3HIOTEPMHUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonssTe o ckopocTH XuMuyecko peakuuu. [loHsTHe 00 OOpaTMUMBIX M HEOOPATHUMBIX
XUMHUYECKHUX peakuusax. [[oHATHE O rOMOreHHBIX M IeTeporeHHbIX peakuusax. [loHsaTue o kartamuse.
[TonstTe 0 xuMHueckoM paBHOBecUHU. DaKTOPHI, BIMSIOMIME HA CKOPOCTh XMMHYECKON PEAKIUHU U
I0JIO)KEHHE XMMHUECKOTO PABHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE — PEAKIUHM, JJIEKTPOHHBIH  OallaHC  OKHMCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHUE YPAaBHEHUI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINN
C MCIIOJIb30BaHUEM METO/1a JJIEKTPOHHOIO OaJiaHca.

Teopust 2JIEKTPOIUTUYECKONW TUCCOLMALUU. OJIEKTPOIUTHI W HENIEKTpoauThl. KaThoHBI,
aHMOHBI. MeXaHu3M AMCCOLUAIMN BELIECTB C Pa3IMYHBIMU BUJAAMU XUMHUYECKOW cBs3Hu. CreneHb
aucconyanui. CUIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

Peaknmun moHHOrO OoOMeHa. YCIOBHS TPOTEKaHUS PEAKIM HOHHOTO OOMEHa, TMOJHBIE H
COKpalI€HHbIE HMOHHBIE ypaBHEHHs peakiuil. CBOHCTBAa KHUCIOT, OCHOBAHMW W COJEM B CBETE
MPEACTABICHUIN 00 JIEKTPOIMTHYECKON aucconuanuu. KauecTBeHHbIe peakny Ha HOHBL. [loHsATHE O
TUAPOIIN3E COJIEH.

Xumuueckuu 5Kcnepumenm:

03HAKOMJIEHHE C MOJIETISIMU KPUCTAIIIMYECKHUX PEIIETOK HEOPTAaHNYECKUX BEILIECTB — METAJIJIOB
u HeMmeTauioB (rpajgura W anmasza), CIOXKHBIX BELIECTB (XJIOpUJA HaTpHsi), HCCIeI0BaHUE
3aBHCUMOCTH CKOPOCTH XMMHUYECKON peakIMu OT BO3JACHCTBUS Pa3IMUHBIX (PAKTOPOB, UCCIIEOBAHUE
AJEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MpoOIlecca AMCCOIMAIMKM KHUCIOT, IIeNo4Yed u cosel
(BO3MOYKHO MCIIOJIB30BaHKUE BHJIE0 MATEPUANIOB), IIPOBEIACHHUE ONBITOB, WILIIOCTPUPYIOIIUX ITPU3HAKU
MPOTEKaHUs PeaKIii HOHHOTO oOMeHa (00pa3oBaHHE OcajiKa, BIICJICHUE Ta3a, 00pa3oBaHUE BOJbI),
OMBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHl OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKUUi (TFOpeHHe,
peakuuu pasjioKEHUs, COENMHEHHUs), pPAclO3HAaBaHWE HEOPraHWYEeCKUX BEIIECTB C IOMOIIBIO
KAueCTBEHHBIX PEAKLIMI HA MOHBI, PEIICHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerasibl M X COeIUHEHUS



OO6mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEIEHU
okucnenus. CtpoeHue M (U3NYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TaJlOTEHOB. XHUMHYECKUE
CBOMCTBa Ha mpuMepe xjopa (B3auMMOJEWUCTBHE C MeETaUIaMHM, HEMeTaJulaMU, IIEJIOYaMH).
XnopoBonopon. ConsiHast KUCIIOTa, XMMHUECKUE CBOMCTBA, OJIy4YeHUE, MpuMeHenue. [leiictBue xiopa
U XJIOPOBOJIOPO/1a HA OPTaHU3M UelloBeKa. BaxkHelme XJI0pu/Ibl U UX HaX0XACHHUE B IPUPO/IE.

O6mas xapaktepuctuka d31eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nueckre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAa
U cepbl. AIIOTpONHBIE MOAM(DUKALMK KUCIOpOJa M cepbl. XHMHUYECKHE CBOWCTBA CEpHI.
CepoBonopoJi, cTpoeHue, puU3nYecKue U XUMHUecKkue cBoicTBa. OKCHUIBI CEpbl KaK MpeACTaBUTENN
KHCIOTHBIX OKcuoB. CepHas KHCIOTa, (QU3MYECKHE W XUMHUYECKHE CBOIicTBa (oOmiMe Kak
MPEJCTaBUTEN KJacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIMH, JIeXKAllie B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOco0a Moxy4deHus cepHoi KUcIoThl. [IpuMenenue ceproil kucinotel. Conu cepHon
KHCJIOTHI, KAaUeCTBeHHAsl peaklus Ha cyabpaT-uoH. HaxoxkeHne cepbl U e€ COeTuHEHUI B IPUPOJE.
XUMUYECKOE 3arpsi3HEHUE OKpYXKaIolel cpefbl COCOUHEHUSIMU cepbl (KUCIOTHBIE —JOXKAH,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €0 MPEIOTBPAIICHHUS.

OO0mass xapakTepucTuka »d1eMeHTOB VA-rpynnbl. (OcoOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTENICHW OKUCIIEHUS. A30T, paclpoCTpaHEHHE B MPUPOEC, (HU3NUECKHE U XUMHYECKUE
cBoiictBa. KpyroBopoTr azora B mpupoae. AMMHUAK, ero (pU3MYECKHEe U XUMHUYECKHE CBOWCTBA,
noiydyenrne u npumeHenne. Com aMMOHUS, UX (U3NYECKAE U XMMUYECKHE CBOWCTBA, IPUMEHEHUE.
KauecTBeHHast peakiusi Ha HMOHBI aMMOHMs. A30THas KUCJIOTa, €€ MONydeHHue, (PU3NYECKUue u
XMMHAYECKHe CBOWCTBa (0OmmMe Kak NpeACTaBUTENs Kilacca KHCIOT M cheruduyeckue).
Hcnonb30BaHre HUTPATOB M COJIEH aMMOHHS B KayeCTBE MHUHEpaIbHBIX yI0OpeHHil. XuMU4eckoe
3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COCAMHEHUSIMHU a30Ta (KUCIOTHBIE JOXKIHU, 3arps3HEHUE BO3AyXa,
nmouBsl 1 BojmoéMoB). dochop, amnorponnbie Mogudukanuu dochopa, puzHUECKre M XUMHUESCKUE
croiictBa. Okcun ¢docdopa (V) u docdopHas kuciora, QU3NISCKUE H XUMHUYECCKHEC CBOKWCTBA,
nonyuenue. Mcnonb3oBanue pocharoB B KauecTBE MUHEPATBHBIX yI0OPEHHIA.

OO6mass xapakrepuctuka ayeMeHToB IVA-rpynnbl. OcCOOEHHOCTH CTpPOEHUS AaTOMOB,
XapaKTepHble CTEMEHU OKHUCIIEHUs. YTIEpO, ajUIOTPOIHble MOAM(DUKAIMHM, pPACIpOCTPaHEHUE B
npupoje, (pu3nuecKkue W XUMHUYECKHE CBOHCTBAa. AzcopOmus. KpyroBopor yriepoga B mpupoje.
Oxcunpl yriepoaa, UX (u3MYecKHMe M XMMHYECKHE CBOMCTBa, JeMCTBHE HA KHUBBIE OPraHU3MBI,
MOJIydeHUE W TPUMEHEHHE. ODKOJOTHYECKHE MpOoOJIeMbl, CBs3aHHbIE ¢ okcuimom yriepona (IV),
TUIOTE3a I100AbHOTO MOTEJICHHUS KIIMMaTa, MapHUKOBBIA 3(pdexT. YronbpHas Kuciorta u e€ coiiu, ux
¢usnveckne W XHWMHYECKHE CBOICTBA, IMOJlydeHHME M TpHMeHeHune. KauecTBeHHas peakmus Ha
KapOoHaT-MoHBL. Vcronp3oBaHue KapOOHATOB B ObITY, MEAMLMHE, MPOMBIIIJICHHOCTH M CEIbCKOM
XO35UCTBE.

[lepBoHayanbHble TMOHATHA OO0 OPraHMYECKMX BEIIECTBAX KaK O COEAMHEHUSX Yriepoja
(MeraH, 2TaH, ITHJICH, allETHJICH, DTAHOJ, TJIHMIEPHH, YKCyCHas KucioTa). [IpuponHble MCTOYHHKH
YTJIEBOAOPOIOB (YroJib, MPUPOAHBIA a3, HePTh), MPOIYKTH MX MepepaboTKu (OEH3MH), UX pPOJb B
OBITY ¥ TPOMBIIIIEHHOCTH. [IOHATHE 0 OMOOTHYECKH BaKHBIX BEIIECTBAX: JKUPAX, OCIIKAX, YIIIEBOAAX
— M HX POJM B JKU3HH 4YelOoBeka. MaTepuanbHOE E€IMHCTBO OPTaHMUYECKUX M HEOPraHUYEeCKHX
COEIMHEHU.

KpemHuuii, ero ¢pusznyeckre u XUMU4YEeCKHUE CBOIMCTBA, MojlyyeHre U npuMeHenne. CoenHeHNs
KpeMHusi B mpupone. OOmme npencrasinenuss o0 oxcuae kpemHus (IV) m xkpemHUEBOH KHCIOTE.
Cunukatel, UX UCTIOIB30BAaHUE B OBITY, B IPOMBINIJICHHOCTH. BaxkHeil1ne CTponuTeNbHbIE MaTepUAIIbL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[IpobGiembr 06€30macHOTO HCIOIb30BAHMS
CTPOUTENBHBIX MaTePUaIOB B MOBCEAHEBHOMN KHU3HU.

Xumuueckuu 5Kcnepumenm:

u3yyeHre o0pa3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOM KHCIIOTHI, MpPOBEIEHHE
Ka4eCTBEHHBIX pEaKIWi Ha XJIOPHA-MOHBI W HAONIONEHHE TNPU3HAKOB WX TPOTEKAHUS, OIBITHI,
oTpakaromue (U3MUECKHe U XUMHUYECKHE CBOWCTBA TaJIOTEHOB M HMX COEIAMHEHHH (BO3MOXHO
WCIIONIb30BaHUE BHUICOMATEPUATIOB), O3HAKOMJIGHHE C oOpasmamMu XJOPUIOB (TaJIOTCHHIIOB),
O3HaKOMJICHHE ¢ oOpasumamMu cepbl M €€ COCOUHEHHUAMH (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), HaOJIFOIeH1E mpoiiecca oOyrIMBaHUs caxapa O IIEICTBUEM
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KOHIICHTPUPOBAHHOW CEpHOM KHCJIOTHI, M3y4Y€HHE XWMHUYECKHX CBOWCTB pa30aBICHHOW CEpPHOM
KHCIIOTHI, TPOBEJACHHE KAUeCTBEHHOW peakuuu Ha Cyab(haT-uOH W HAONIOJACHHE TMpHU3HaKa &
MPOTEKaHUs, O3HAKOMJIEHHE C (U3MYECKUMHU CBOiicTBamMH a3oTa, (Gochopa U UX COCAUHEHUUN
(BO3MOXXHO HCHOJB30BAHHE BHJICOMATEPUANIOB), 00pa3laMu a30THBIX U (GOCHOpPHBIX yIOOpEHHUH,
noJjiyueHue, cobupaHue, pacro3HaBaHWe M U3YYEHHE CBOWCTB aMMHaKa, IMPOBE/IEHHWE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHHS U (hocdaT-HOH U M3yueHUE MPHU3HAKOB UX MPOTEKAHUS, B3aMMOJICHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHCIOTBHI C MeIbI0 (BO3MOXXHO HCIIOJIb30BaHUE BUEOMATEPHAIIOB),
M3yuyeHHe MOJeNel KPUCTAUIMYECKUX PemIeTOK anmasza, rpadura, (QynnepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aICOPOLIMU  PACTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIVIEM M yYCTPOMCTBOM
MIPOTUBOra3a, MOJy4yeHHe, COOMpaHHEe, pacHO3HaBaHHE W H3y4YEHUE CBOMCTB YIJIEKUCIOrO Tasa,
MPOBEJICHUE KAUECTBEHHBIX pEaKlUid HAa KapOOHAT W CHIMKAT-UOHBI M W3YYCHHE IMPU3HAKOB HX
MPOTEKAaHUs, O3HAKOMJIEHME C MPOAYKIMEH  CWIMKATHOM  IMPOMBIIIJIEHHOCTH,  pEHICHUE
AKCIEPUMEHTAIIbHBIX 3a71a4 110 TeMe «BaxkHelnme HeMeTaTbl U UX COCIUHEHUS.

MeTa/lIbl M MX COCAUHEHUS

OO0mias xapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU WX TIOJOKEHUS B
[lepuonnueckoii cucreme xumuueckux snemeHToB .M. MenneneeBa u ctpoenus aromoB. CTpoeHue
MeTaJlJIOB. MeTayuinyeckas CBsI3b U MeTajlInyeckasi KpucTajsinyeckasi peléTka. DIeKTPOXUMUUECKHM
psan HampsbkeHud MetayuioB. Du3nueckue W XMMHUYECKHe cBoicTBa MeTauioB. OOmIMe crnocoObl
1oJiydeHus: MeTasuioB. [IoHsATHE 0 KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3AILMTHI UX OT KOPPO3HH.
Crnnagsl (CTallb, 4yT'YH, TIOPATIOMUHUI, OpOH3a) M UX IPUMEHEHHUE B OBITY U IPOMBIIILIIEHHOCTH.

[Ilenounbie MeTamibl: noJioxkeHue B llepuoanueckoi cucreme XxumMuyeckux snemeHToB 1.
MenaeneeBa, CTpoeHHUE MX aTOMOB, HaxoxKJeHue B npupone. Ousznueckue u XUMHUECKHE CBOWCTBA
(ma mpumepe Hatpust U Kaius). OKCUIBI U THAPOKCUIBI HaTpus M Kaius. [IpuMeHeHue MmenouYHbIX
METaJUIOB U UX COCIMHEHUM.

[I{erouHO3eMENBbHBIE METAJLUIBI MAarHUM M KaJbLM: nosiokeHue B llepuoamyeckoi cucreme
xuMuyeckux anemeHtoB J[.M. MenzaeneeBa, cTpoeHHME HX AaTOMOB, HaXOXIEHUE B MPHUPOJE.
dusnyueckrue U XMMUYECKUE CBONCTBA MarHusi M Kajiblus. BaxHelme coequHeHns Kanblus (OKCHUJ,
THAPOKCH, CONH). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxenue B Ilepuonuyeckoil cuctemMe XuMU4eckux odnemeHToB [
MeHneneeBa, CTpOEHHE aToOMa, HaxXoXKJIeHUe B mnpuponae. Pusnueckue M XUMHUYECKHUE CBOWCTBA
aTIOMUHUS. AMGOTEpPHBIE CBOMCTBA OKCHIA M TUIPOKCUIA AITFOMUHUS.

Kenezo: nonoxenne B [lepuoanueckoii cucreme xumuueckux snemeHToB .M. Mennaeneena,
CTpOEHHE aToMa, HaxoXKJeHue B npupozae. Ousnyeckue U XUMHUYECKUE CBOWCTBa xene3a. OKCuubl,
ruapokcuabl u conu xenesa (II) u sxenesa (III), ux cocras, cBoiicTBa U MoTyueHUE.

Xumuueckuu 5KCnepumenm.:

O3HAKOMJIEHHE ¢ 0o0pa3laMi METaJJIOB U CIUIaBOB, UX (PU3NYECKUMH CBONCTBaMH, U3y4CHUE
pe3yIbTaTOB KOPPO3HH METALIOB (BO3MOXHO HCIOJIb30BAaHHWE BHJICOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMO/ICHCTBUS OKCHJIA KANbIIMSI U HATPUS C BOAOW (BO3MOXKHO HCIIOJIb30BaHUE BUACOMATEPUATIOB),
UCCIIeIOBaHNE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUsS XKelle3a B KHUCIOpoAe (BO3MOXKHO
WCIOJIb30BaHNE BHJIEOMATEPUANIOB), TPU3HAKOB MPOTEKAaHWs KAYEeCTBEHHBIX pEaKIMid Ha HOHBI
(Maruwms, Kamplins, aTIOMUHUS, IMHKA, xene3a (I1) u xxenesa (III), menu (II), Habmronenne u onucanme
MPOLIECCOB OKpAILIMBAHUS IJIaMEHU MOHAMU HATpHUA, KalIMs U KaJlblMs (BO3MOXHO HMCIOJIb30BaHHUE
BHJICOMATEPHAIOB), HCCeAOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHIIA ATIOMHUHHS M THUIPOKCHUIA
LIMHKA, pelIeHUE IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeile MeTasibl U UX COeTUHEHUS.

XuMus M OKpyKaouias cpeaa

BemectBa u maTtepuanbl B NMOBCEIHEBHOM »XU3HM uejoBeKa. be3omacHoe HCIOIb30BaHME
BEIIIECTB U XUMUYECKHUX Peakiinii B ObITy. [lepBast moMoIib mpyu XUMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleld cpenbl (MpeaenbHas AOMyCTUMas KOHIIEHTPAILUS
Bemiects (nanee — [1/IK). Ponb xumuu B penieHuu 3K0J0THYeCKUX MpooIIeM.

Xumuueckuil sxcnepumenm.:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Meoicnpeomemmnule cesa3u



Peanuzanus MeXnpeaMETHBIX CBsI3ei U U3yYEHUH XUMUU B 9 KJlacce OCYLIECTBISIETCS uyepe3
WCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHN, TaK W TOHSATUH, SBISIOMIUXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIH (DaKkT, TUMOTE3a, 3aKOH, TCOPHS, aHAIU3,
CUHTE3, KJaccu(UKaIus, IepuoAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICIMPOBaHIE, U3MEPEHNE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOTIOT S, MATEPHAIIBI.

O®uznka: MaTepus, aroM, OJIJIEKTPOH, TMPOTOH, HEHUTPOH, UOH, HYKJIHA, H30TOIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, IEKTPUUECKUN 3apsij, MPOBOJHUKH, MOJIYIPOBOJIHUKH, TUIICKTPUKH,
(OTOR/IEeMEHT, BEIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHHME BEIIEeCTBA, Tra3, pacTBOP,
PacTBOPUMOCTD, KpUCTAIITMYECKAsl PEeIETKA, CIUIaBbl, (PU3HMUYECKHUE BEIMYHMHBI, €AMHULIBI U3MEPEHHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TJIaHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢orocunres, apixaHue, Ouocdepa, 3KocHCTEMa, MHUHEPAIbHBIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



Ilnanupyembie pe3yabTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

JInyHoOCTHBIE PpPe3yabTaThl OCBOCHHUS NPOrpaMMbl OCHOBHOTO 0OIIEro 0o0pa3oBaHUS
JOCTUTAIOTCSL B XO0Ji¢ OOy4YeHHs] XMMHUHU B €IMHCTBE y4ueOHOW M BOCHUTATENbHON NEATENIbHOCTH B
COOTBETCTBUHU C TPAJULMOHHBIMU POCCUUCKUMH COIMOKYJIBTYPHBIMH W JTYXOBHO-HPAaBCTBEHHBIMHU
LIEHHOCTAMHU, TPUHATHIMA B OOIIECTBE MpaBWIAMH W HOPMAaMHM IIOBEJIEHUS M CIOCOOCTBYIOT
MpolieccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00yJatOIUXCsl.

JIn4HOCTHBIE pe3yIbTaThl OTPAKAIOT TOTOBHOCTh O0YYAIOIINXCSI PYKOBOJCTBOBATHCSI CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMH U PACIIUPEHHUE OMbITAa JIEATEILHOCTH Ha €€ OCHOBE, B TOM
YuClie B YaCTH:

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY
HacJIeAWI0, TMOHUMAHHUS 3HAYCHUS XUMHUYECKOM HAyKM B JKU3HM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BIJIAJIeTh JOCTOBEpHOM HHQOpMAIMEl O MNEepeloBBIX AOCTHXKEHUSX M OTKPBITHSIX
MHPOBOH M OTEYECTBCHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpa U
00111eCTBA;

2) rpa:kKIaHCKOr0 BOCTIMTAHUS:

NPEJCTaBICHUS] O COLMAIbHBIX HOPMax M TMpaBWJIaX MEXJIUYHOCTHBIX OTHOIICHUI B
KOJUIGKTHBE, KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TIOJIE3HOH,  yd4eOHO-
HCCIIEIOBATEeNbCKOM, TBOPUECKONM M APYrUX BHIAX JEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOM JI€ATEIbHOCTH TIPU BBIMOJHEHUU Y4YEOHBIX, MO3HABATEIbHBIX 3aJ]1a4, BBITOJIHECHUH
XUMHUYECKHUX SKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIOHHUMAHHUIO U
B3aMMOITOMOIIM B IIPOIIECCE ITOM y4eOHOU ACSITEILHOCTH, TOTOBHOCTH OIICHHBATh CBOE IMOBEJCHHUE U
MOCTYIIKA CBOMX TOBApHUIIEH C MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'O O3HAHMSA:

MHUPOBO33PEHUYECKHE MPECTABICHUS O BEUIECTBE U XMMUYECKOW PEaKIMH, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M COCTaBISAIONIME OCHOBY Il MOHUMAaHUSA CYIIHOCTH
HAayYHOW KapTHHBI MHpa, TPEICTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHPOJIBI,
B3aMMOCBSA35IX YEJIOBEKA C MIPUPOIHOMN CPEIOoi, O POJIU XMMHUH B ITIO3HAHNU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHBBI, HAIPaBJICHHbIE HA IMOJIYYEHUE HOBBIX 3HAHUM 10 XHUMHH,
HEOOXOMUMBbIE I OOBSCHEHHMS HAONIOJAaeMBIX TMPOIECCOB W  SIBICHHUH, IO3HABATEIbHOM,
MH()OPMAIIMOHHONW W YHTATEIbCKOW KYIbTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIHHOW padOTHI C
y4eOHBIMA TEKCTaMH, CIPAaBOYHOW JIUTEPATypOH, JOCTYMHBIMH TEXHUYECKHMU CPEJICTBAMHU
MH(OPMAIIMOHHBIX TEXHOJOTHUH;

WHTEpEC K OOYYEHHIO W TIO3HAHHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M MCCIEAOBATEIbCKON AESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH U YPOBHS OOY4YECHHS B JaJIbHEHIIIEM;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

OCO3HAHWE MEHHOCTH KM3HU, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 KU3HHU, OCO3HAHHUE MOCIEICTBUN U HEMPHUITHE BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
QIKOTOJIS, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COONIOACHUS TIpaBui O€30MacHOCTH TIPH
oOpallleHuu ¢ XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) TpyaoBOro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO Mpodeccuid W Tpyda pazIudyHOTO pojJa, YBaXKEHHE K
TPyAy W pe3yjbTaTaM TPYIAOBOU JEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HAHUW MO0 XUMHUHU, OCO3HAHHBIM BHIOOP WHAMBHUIYATLHON TPAESKTOPUU MPOJOIHKEHUSI 00pa30BaHuUs C
y4€TOM JIMYHOCTHBIX HWHTEPECOB W CIHOCOOHOCTM K XHMHUH, OOIIECTBEHHBIX HMHTEPECOB U
MOTPeOHOCTEN, YCHEMHON MPOPecCHOHANBHON AEATeTbHOCTH U Pa3BUTHS HEOOXOAWMBIX YMEHHIA,
TOTOBHOCTB aJJalITUPOBATHCS B TPOPECCHOHAIBHON CPEJIE;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

9KOJIOTHUECKH 1IeJIecO00pa3HOoe OTHOIIEHHWE K TMPHUPOAE KaK HCTOYHUKY >KM3HU Ha 3emie,
OCHOBE €€ CYIIeCTBOBAaHMS, IOHMMAaHHE IIEHHOCTH 3JI0pOBOTO H 0Oe30macHoro obpasa KHU3HH,
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OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PM3MUECKOMY M NCUXMUYECKOMY 370POBBIO, OCO3HAHUE
LIEHHOCTH COOJIOEHUS MpaBWJl OE30MacHOrO MOBEACHUS MpU padoTe C BEIIECTBAMH, a TaKXKE B
CUTYalLUsIX, YTPOXKAIOIUX 310POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NPUMEHATh 3HAHUS, MOJydaeMble IPU U3YYEHUU XUMMHM, Ui PELICHUs 3azad,
CBSI3aHHBIX C OKPY)KAIOIIEH IIPUPOJHOM CPENOH, IUIsl MOBBIIIECHUS YPOBHS 3KOJOTMYECKOU KYJBTYPBI,
OCO3HAHMA TIO0ATBFHOTO XapaKTepa JKOJOTHUYECKUX MpoOIeM M MyTel MX pELICHUs MOCPEACTBOM
METOJIOB XMMHH, SKOJIOTMYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJICTBOBAaTbCS UM B II03HABATEIIBHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHON ITPAKTHKE.

B cocraBe MerampeaMeTHBIX Pe3yJbTATOB BBIICIAIOT 3HaYUMble Uil (OPMUPOBAHUA
MHUPOBO33PEHHUS OOIIEHAYYHBIC MOHATHS (3aKOH, TEOpHWs, NPHUHIMUI, THUIOTe3a, (akKT, CUCTEMa,
MPOLIECC, AKCIEPUMEHT M JAPYroe.), KOTOpbIe HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
mpeaIMeTax U IMO3BOJISIFOT HAa OCHOBE 3HAHUHM W3 3THUX MPEeIMETOB (DOPMHPOBATH MPEICTABICHHE O
LEJIOCTHOW HayyHOH KapTHMHE MHpa, U YHHUBEpCaJbHble Y4eOHBbIE [eHCTBUS (TIO3HABATENbHBIC,
KOMMYHHKATHUBHBIC, PETYJSITHBHBIC), KOTOpPhIE 0OECIeYnBarOT (OPMUPOBAHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUeOHOW e TeIbHOCTH.

Ilo3naBaTenbHbIE YHHBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBHA:

YMEHUS UCTIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS TP OCBOCHHM 3HAHWN: pPACKpPHIBATH
CMBIC XMMHYECKUX TOHATUHN (BBLICIATh UX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH B3aMMOCBS3b C
JOPYTUMH TIOHATHSMHU), UCTOJL30BaTh IMOHATHS I OOBSICHCHHS OTICIBHBIX (DAaKTOB W SIBJICHHIA,
BBIOMpATh OCHOBAHMSI W KPUTEPUH JUIS KIACCH(PHUKAIUU XUMHUYECKHX BEIIECTB M XUMHYECKHX
peakiuii, ycTaHaBIMBAaTh MPHUUYUHHO-CICACTBEHHBIC CBS3M MEXIY OOBEKTaMHU H3Y4YCHHS, CTPOUTH
JIOTUYECKHE paccyxkIeHus (MHIYKTUBHBIC, JEAyKTHBHBIC, [0 AaHAJOTUH), JAeNaTh BBIBOABI H
3aKJTIOYEHUS;

YMEHHE NPHUMEHATH B IMpOIlecCe TO3HAHUS TMOHATUS (MIpPeIMETHhIE M MeETalpeIMETHbIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, MWCIOIb3yeMble B XUMHH, MPEOOPa30BBIBATH IIHUPOKO
MpUMEHsSIeMblEe B XHMHUHU MOJENbHBIE MPEJICTaBICHUS — XUMHYECKHH 3HAK (CHMBOJ JIJIEMEHTA),
XuMu4eckas popMylia U ypaBHEHHE XUMHUYECKON PEaKIuu — IMPU PElIeHUH yueOHO-TT03HABATEIHbHBIX
3a/1a4, ¢ y4€TOM AITHUX MOJIEIbHBIX MPEJCTaBICHUN BBISBISATh U XapaKT€PU30BATHh CYIIECTBEHHBIE
MIPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMHYECKUX PEAKIUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEIACTBEHHBIE CBA3M U MPOTUBOPEUMS B H3Y4YaEMBIX Ipoleccax M
SIBJICHUSIX.

basoBbie ucciieqoBaTe/bCKHe AeHCTBUSA !

YMEHHUE UCTIO0Ib30BaTh TTOCTABJICHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA TIO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI JUIsi (DOPMHUPOBAHHS THIOTE3bI MO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

NpUOOpETEeHUE OMbITa MO TMJIAHUPOBAHUIO, OpPraHM3aIlMM M TPOBEACHUIO YUYEHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0/IaTh 3a XOJOM IMPOIECcCca, CAMOCTOSITEIPHO MPOTHO3UPOBATH €T0
pe3ynbrat, (opmynupoBaTh O0000IIEHHS ¥ BBIBOJABI MO pe3yidbTaTaM MPOBEAEHHOTO OIbITA,
WCCTIEIOBAHMS, COCTABIIATh OTYET O MPOJICTaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATh W MHTEPHPETUPOBATH WH(MOPMAIUIO PA3TUIHBIX BUIOB U
dbopM TpelnCTaBICHUS, MOJy4aeMyl0 M3 pPa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJSpHAs IUTEpaTypa
XUMHUYECKOTO COJIEpP)KaHMs, CIPAaBOYHBIC MOCOOMs, pecypchl MHTepHETa), KPUTUUYECKH OIICHHBATh
MPOTUBOPEUYUBYIO M HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE MPUMEHSTh Pa3IUIHbIE METOJIBI W 3alpOChl TIPU TMOUCKE U O0TOOpe mMHpOpMaInuu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMUMBIX ISl BBIMIOJIHEHUS Y4eOHBIX W TO3HABATENBHBIX 3a/1a4
OTpeNeIEHHOTO THUMa, NPUHOOpPETEHHWE OmNbITa B OOJACTH HCIOJB30BaHHUS WH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUH, OBJAJEHUE KYyJIbTYpPOH AKTUBHOIO MCIIOJIB30BAHUS PA3IMUYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaNIbHYIO (OpMY MpeAcTaBieHus: nH(OpMaLuu
U WUTIOCTPUPOBATH pEllaeMble 3a7a4d HECIOKHBIMH CXEMaMH, JuarpaMMamu, IpyruMu (popmamwu
rpauKu U UX KOMOMHAITUSIMU,



YMEHHME HCIIOJIb30BaTh M aHaJIM3UPOBaTh B IIpolecce Y4eOHOH U HCCIeA0BaTEIbCKOM
JEeSTeNbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIBCKOTO XO3S1CTBA M TPAHCIOpPTAa Ha
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON Cpeibl.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE eliCTBHUS:

yYMEHHUE 33J1aBaTh BOMPOCHI (B X0Ji¢ Auaiora u (Mjn) ATUCKYCCHH) IO CYIIECTBY 00CYXIaeMou
TEMBI, (POPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTENHFHO BBIIOIHEHHS MTPEIOKEHHON 3a1a4H;

NpPUOOpPETEHUE OIMbITA MPE3CHTAIMU PE3YyJIbTATOB BBINOJIHEHUS XHMHUYECKOTO SKCIIEPHUMEHTa
(;maGopaTtopHOro oOmbITa, JA0OPATOPHON pPadOTHI MO KCCICAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO
MPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMU MO3HABATEIHLHOW U HUCCIEI0BATEIbCKON
NESTEeIbHOCTH TPU PEIICHUH BO3HUKAIOMIMX MPoOJeM Ha OCHOBE Yydéra OOIIMX HHTEPECOB U
corylacoBaHusi MO3ULMKA (0OCyKIeHus, OOMEH MHEHHUSIMH, «MO3TOBbI€ LITYPMbI», KOOpPIUHAIUS
COBMECTHBIX JICHCTBHM, ONpeIeNeHHEe KPUTEPHEB IO OICHKE KadecTBAa BBIIIOJHEHHOW pPabOTHI H
Jpyrue);

PeryassiTuBHBbIE yHHBepcaabHble yueOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITEIbHO OMPENeNsTh LENH JesITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJMPOBATh M MPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO JIEATEILHOCThH, BEIOMpPATh Hamboiee
s dexTuBHBIE CIOCOOBI pelleHrs y4eOHBIX U MO3HABaTENbHBIX 3a]a4, CAMOCTOSITEIbHO COCTaBISAThH
WM KOPPEKTHPOBATh INPEUIOKEHHBIM AJITOPUTM JECUCTBUHM IIPU BBINOJIHEHUU 3aJaHUM C Y4ETOM
MOJIyYE€HUsI HOBBIX 3HAHUUW 00 H3y4aeMblX OOBEKTaX — BEHIECTBAX M pPEaKIUsiX, OIIEHUBATH
COOTBETCTBHE TOJYYCHHOTO PE3yJbTaTa 3asBJICHHOW IIeNM, YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBAThH
KOHTEKCTBI, MIpe/ijlaraéMble B YCIIOBUU 3aJaHHIA.

B cocraBe mnpeaMeTHbIX Ppe3yJbTATOB IO OCBOCHHUIO 00S3aTENBHOTO COJECpXKaHUS,
YCTaHOBJICHHOTO JAaHHON pabouell MporpaMMoM, BBIJIEISIOT: OCBOCHHBIC OOYYAOIIMMUCS Hay4dHBIE
3HAHUSA, YMEHUS U CHOCOOBI NEHCTBUH, cnenuduieckue g IpeaMETHON obnactu «XUMHUS», BUIIBI
ACATCIIBHOCTH I10 IMOJTYYCHHIO HOBOT'O 3HAHUSA, €0 MHTCPIPCTALIUU, HpCO6p330BaHI/IIO 1 MPUMCHCHUIO
B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYaIIHSIX.

K konmy oOyueHuss B 8 kJiacce MpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxkaTh C(OOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUI: aTOM, MOJIEKYJIa, XUMUYECKUM AJIEMEHT,
MPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS W HEOJAHOPOJHAs), BaJEHTHOCTD,
OTHOCUTEINIbHAs aTOMHasi M MOJEKYJsIpHAas Macca, KOJUYECTBO BeEIleCTBa, MOJb, MOJISIpHAas Macca,
MaccoBas JOJII XHWMHUYECKOTO OJJI€MEHTa B COCIWHEHHH, MOJISIPHBIA OOBEM, OKCHI, KHCIOTA,
OCHOBaHHWE, COJIb, AJEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHHUS, XHUMHUYECKas peakius,
KJIacCU(PUKALMS PEaKIMi: peaknu COSAUMHEHUS, PEaKIMH pa3JIOKEHHsS, PEaKIHu 3aMelleHus,
peakiuu oOMeHa, 9K30- M SHIOTEPMHUECKHE PEaKIUH, TEraoBod 3(h(dEeKT peakiuu, sApo aroma,
AJIEKTPOHHBIA CJIOW aToma, aToMHas OpOWTalb, PaguyC aToMa, XHUMHYECKash CBs3b, TOJSpHAs M
HETOJIsIpHAasi KOBaJE€HTHasl CBsA3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHWOH, PAacTBOP, MaccoBas J0Jis
BelecTBa (MPOICHTHAs! KOHIIEHTPAITUs) B PACTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHUM U NMPUMEHATH 3THU MOHSATHUSA
MIPU OTIMCAHUH BEIIECTB M MX MPEBPAICHUH;

UCIIONIb30BaTh XMUMHUYECKYI0 CHUMBOIIMKY IS COCTaBJIeHUS (POpMyJ BEIIECTB U YypaBHEHUU
XUMHYECKUX PEAKIIU;

OTIpE/IeNIATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKUCIICHUS
9JIEMEHTOB B OWHApPHBIX COCAMHEHUSX, TPHUHAIICKHOCTh BEIIECTB K OMNPENCIEHHOMY KIACCy
coequHEHN Mo (opmynaMm, BUJ XUMHYECKOW CBs3W (KOBaJICHTHAas W MOHHAs) B HEOPraHUYECKUX
COCIMHCHHMSX;

packpbeiBaTh cMbica Ilepuogumueckoro 3akona J[.MI. MenneneeBa: J1€MOHCTPUPOBATH
MOHUMaHUE MEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX HJIEMEHTOB OT MX IOJIOKECHHUS B
[lepuonnueckoil cucreMe, 3aKOHOB COXPAHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOTaipo;

10



ONKCBIBATh M XapaKTepH30BaTh TabiuuHyro (opmy llepmoamueckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pPa3NUyYaTh MOHATHS «TJaBHas moxarpymma (A-rpymnma)» u «mobounas moarpynmna (b-
IpyIma)», Majible U OONbLINE NEPUOIbl, COOTHOCUTh 00O3HAUEHMsI, KOTOpble MMEIOTCS B Tabuuue
«Ilepuognueckas cucrema xumudyeckux anemeHtoB .M. MeHngeneeBa» ¢ UYHCIOBBIMH
XapaKTepUCTUKAMU CTPOEHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj sijipa, o0llee 4ucio
AJIEKTPOHOB U paclpeAeseHUE UX IO AIEKTPOHHBIM CIIOSIM);

KJIaccu(puIUpoOBaTh XMMUYECKHE IEMEHThI, HEOPIaHNYECKHUE BEIIECTBA, XUMHUECKUE pPeaKUH
(110 YMCITy U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEINIOBOMY 3P (DEeKTy);

XapakTepu3oBaTh (ONUCHIBATh) OOLIME XMMHUYECKHE CBOMCTBA BEILECTB pa3IMUYHBIX KJIACCOB,
MOJTBEpPXk/1asi ONUCAHHUE INPUMEpPAMHM MOJEKYJISPHBIX YPABHEHUH COOTBETCTBYIOILUX XHMHYECKHX
peaKuuii;

IPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT MX KauyeCTBEHHOIO COCTaBa,
BO3MO>XHOCTH MPOTEKAHUSI XUMUYECKUX ITPEBPALICHUM B pAa3JIUUHbIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BELECTB, MACCOBYIO JOJIIO
XHUMHAYECKOT0 AJIEMEHTa 10 (OpMyJie COSIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOINUTH
pacy€Thl 10 YPaBHEHUIO XUMUUECKOHN peaklnu;

IPUMEHSTh OCHOBHBIE OIEPALIMY MBICIUTENBHOM A€ATEIbHOCTH — AHAJIU3 U CUHTE3, CPaBHEHUE,
0000111eHre, CUCTEMaTH3allHI0, KIacCU(UKALMIO, BBISIBICHUE TPUYUHHO-CIICACTBEHHBIX CBA3EH — 11
W3Y4YEHUsI CBOICTB BELIECTB MU XMMHUECKHUX pEaKLUUW, €CTECTBEHHO-HAYUHbIE METOJbl IO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOJIETIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbINA U MBICJICHHBII);

CJIEZIOBATh MPABUJIaM IIOJIb30BAHUS XUMUYECKOH MOCYI0N U JIaOOpaTOPHBIM 000pPYJOBaHUEM, A
TaKXe IpaBUjaM OOpallleHUs] C BEIIeCTBAMH B COOTBETCTBUU C HMHCTPYKLMSAMM IO BBIIOJIHEHUIO
712a00paTOPHBIX XMMUYECKHX OIBITOB TI0 OJIYYECHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOJIOPOIA
U KHUCJIOpOJa), MPUIOTOBJIEHUIO PACTBOPOB C OIpPEAeIEHHON MaccoBOW J0ied pacTBOPEHHOIO
BELIECTBA, IUIAHUPOBATH M IPOBOAUTH XUMHUYECKHE HKCIEPUMEHTHI IO PacClO3HABAHUIO PacTBOPOB
1IeJI0Yel U KUCIIOT € IOMOLIbI0 MHIUKATOPOB (JaKMyC, (peHo(pTaient, MeTHUIIOPaHK U JIpyTue).

K xoHmy oOyuyenus B 9 Kjacce NpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTDH y O0YUAIOMIMXCSI YMEHUH:

PAaCKpBIBATh CMBICT OCHOBHBIX XUMHUYECKUX MOHATHIA: XUMHUUECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHHOH, MPOCTOE  BEIIECTBO, CIIO)KHOE  BEIIECTBO, BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEILHOCTh, CTETIEHb OKHCICHMS, XMMUYECKas peakiys, XUMHUECKasl CBS3b, TEIJIOBOM
a¢dexkr peaknuu, MOJb, MOJIAPHBIA  O0BEM, pacTBOpP, dSJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
NIEKTPOIUTUYECKAs AUCCOLMAIUS, PEaKIIMM HOHHOTO 0OMeHa, KaTaln3aTop, XUMHUUECKOe PAaBHOBECHE,
oOpaTuMble W HEOOpaTUMBIE PEAKIHU, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIH, OKHCIUTEID,
BOCCTQHOBUTEINIb, OKHCIIEHHME M BOCCTAHOBIIEHHE, AJUIOTPOINHUS, aM(POTEPHOCTb, XMMHUYECKas CBS3b
(kKoBaJIeHTHAsl, MOHHAS, METAJUTMYECKas), KPUCTAJUINYeCKas pemeérka, KOppO3Husi METaJUIOB, CILIABHI,
CKOpPOCTh XUMUUYECKOM peakluu, npenenbHo nonycrumas konueHtpanus [1IK Bemectsa;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHA M TPUMEHSATHITH TOHSTHS
IIPU OTIMCAHHUHU BEIIECTB U UX MPEeBpaIlCHUl;

UCTIOJIF30BaTh XUMHUYECKYI0 CHMBOIJIMKY UISI COCTaBIeHHS (HOpMyn BEIIECTB M ypaBHEHUH
XUMUYECKHX PeaKIuii;

OTIpeNeNATh BAJCHTHOCTh M CTEIEHb OKWCIICHUS XHUMHYECKHX JJIEMEHTOB B COCTMHECHUSX
pa3IMYHOrO COCTaBa, IPHHAUICKHOCTh BELIECTB K OINPEAeNEHHOMY KJIACCy COEIMHEHUH Io
dbopmynaM, BHI XHMHYECKOW CBSI3M (KOBaJICHTHAs, WMOHHAs, METAJUTMYECKas) B HEOPTaHWYECKHUX
COEMHEHUSX, 3apsA] HMOHA MO XHMHYECKOH (opmyie, XapakTep cpeabl B BOJIHBIX pacTBOpax
HEOPTaHMYECKUX COCTUHEHUH, TUI KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIECTBA;

packpeiBath cMmbichn [lepuoanueckoro 3axona /.M. MenneneeBa M JE€MOHCTPUPOBATH €ro
MOHWMAaHKe: OIUCHIBaTh M XapaKTepu3oBaTh TaOmuuHyro ¢opmy lleproauueckoil CHCTEMBI
XUMHUYECKHX 3JEMEHTOB: pa3inuyaThb MOHATUS «IJaBHasg mnoArpynna (A-rpynma)» u «1mobodHas
noarpymnma (b-rpynmna)», Manasie u O0NbIIME TEPUOBLI, COOTHOCUTH 0003HAYCHHS, KOTOPHIE UMEIOTCS B
NEPUOINYECKON TabNMuIe, C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS AaTOMOB XHMMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsj siApa, OOIIee YUCIO AJIEKTPOHOB U PACHpPEENIEHUE UX MO 3IEKTPOHHBIM
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CIIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COCIMHEHHH B
npezenax MaJbIX IepUOOB U TIaBHBIX MOATPYII ¢ YYETOM CTPOSHHS UX aTOMOB;

KJIacCH(PUIUPOBATH XUMUIECKUE SJIEMEHTHI, HEOPraHNUECKHE BEIECTBA, XUMUYECKUE PEaKIINU
(Mo ymMcny M COCTaBy y4YacTBYIOIIMX B PEAKLUHU BEUIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 W3MEHEHHIO
CTENEeHEH OKUCIICHHUS XUMHYECKHX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME U CIEHU(PHUECKUE XUMHUECKUE CBOMCTBA MPOCTHIX H
CIIOXKHBIX BEIECTB, MOJATBEP)KIAs ONMUCAHUE NpPUMEpPaMU MOJICKYJSPHBIX M HMOHHBIX YpaBHEHUM
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHIA;

COCTaBJISITh YPaBHEHUS HJICKTPOIUTUYECKON JUCCOIUALNY KUCIIOT, EI0Yel U COJIei, MOTHbIe
U COKpalICHHBIC YpaBHEHHS PEAaKIUil MOHHOTO OOMEHA, ypaBHEHHS PEaKLWH, MOITBEP KIArOIINX
CYIIECTBOBAaHHUE TEHETHUYECKON CBSI3M MEXKIY BEIIECTBAMU PA3IUYHBIX KIACCOB;

pacKpbIBaTh  CYHNIHOCTH  OKHCJIHMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIHH  MOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajlaHCca ATHX PeaKIuii;

IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHHUS, BO3MOYKHOCTHU
MPOTEKaHUS XMMUYECKHX MPEBPAIICHUH B Pa3IMYHBIX YCIOBHUSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MaCCOBYIO JOJIIO
XUMHAYECKOT0 AJIEMEHTA 10 (POpMyJie COSIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacy€ThI M0 YPaBHEHUIO XUMHUYECKOH PEeaKLuH;

coOiroaaTh MpaBuiia MOJIb30BaHUSI XMMHUECKOHN MOCYA0N U 1a00paTOpHbIM 000pyAOBaHUEM, A
TaKkKe IMpaBWiIa OOpalIeHUS C BEUIECTBAMU B COOTBETCTBHUH C HWHCTPYKIHMSMHU MO BBITOJHEHHIO
a00PATOPHBIX XUMUYECKUX OIBITOB IO TIOMYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa
Y YTJIIEKHUCIIOTO Ta3a);

NPOBOJIUTHh PEAKIUH, TOATBEPKIAIOIINE KAadeCTBEHHBIH COCTAaB pPAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMUA-, HOAUA-, KapOoHaT-, hocaT-, cuauKar-, cyabdar-,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHHS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

PUMEHSITh OCHOBHBIE OIEPAIlUN MBICIUTEIFHON IEATEIbHOCTH — aHAIIN3 U CHHTE3, CPAaBHEHHE,
0000111eH1Ee, CUCTEMATU3AIIIO, BBISIBJICHUE IPUYMHHO-CIIE/ICTBEHHBIX CBSA3EH — JUIsl U3YyUEeHUsI CBOWCTB
BEIIECTB M XHMHUYECKHX PpEaKIMid, €CTECTBEHHO-HAayYyHbIE METOJbI TO3HAHUS — HAOIIO/IEHHE,
U3MEepeHue, MOJIeIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH).

TemaTH4yeckoe IVIAHUPOBAHME 10 XUMHH

8 ku1ace
N HanmMeHoBaHME KonunuecTBo uacoB
0
o/ | PaSACIoB B TEM B Kontponensie | [IpakTnueckue OneKkTpOHHBIC (LH(POBbIC)
MPOrPaMMBI cero paGoThI paGoTHI o0pa3oBaTenbHbIE PECYPCHI
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHE MOHATHS
Xumusa —
Ba)KHas 00J1aCTh
11 €CTECTBO3HAHUSA 5 9 bubnuotexa [JOK
' U TIPAKTHYECKOM https://m.edso0.ru/7f41837c
NeATETLHOCTH
YeJloBeKa
Bemectsa u
1.2 XI/I:/IlquCKHe 15 bubmorexa LIOK
' https://m.edsoo.ru/7f41837c
peaxiuu
Hroro o pasnery 20

Pa3zgea 2. BaxxHelilue npeacTaBuTe/ i HEOPraHU4YeCKUX BellecTB
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Bo3zayx.

21 Kucnopos. 6 but6mmoreka [IOK
' [Tousitue 06 https://m.edsoo.ru/7f41837¢
OKCHgax
2.2 ?{ﬁiﬁgg'o 8 1 1 buGnorexa LIOK
' https://m.edsoo.ru/7f41837c
KHCJIOTAax U COJISIX
O Pl L | B o
' https://m.edsoo.ru/7f41837c¢
OCHOBAHUAX
2.4 S:: ammeome | 11 1 bubmmorexa LIOK
' p 9 https://m.edsoo.ru/7f41837c
COCINMHCHUHN
Htoro no paznemny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementosn /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHUYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peaxkiumn
ITepuoanueckuit
3aKOH U
Ilepnonnueckas
31 |cuerema 7 bubmuorexa [JOK
' XUMHYCCKHX https://m.edso0.ru/7f41837c
sneMenToB [. W.
Memniene-eBa.
Crpoenue aToma
XyUMHU4YecKast
CBSI3b.
bu6nuoreka [IOK
3.2 | Oxmcmurensro- 8 1 https://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTEJIbH
bI€ PEAKIIUU
PesepBHOE Bpemsi 3 bubmmorexa LIOK
p p https:/m.edsoo.ru/741837¢
bu6nuoreka [IOK
Hroro o pasneny 18 https://m.edso0.ru/7f41837c
OBUIIEE
KOJIMYECTBO
YACOBIIO 68 2 S
I[TPOIT'PAMME
9 KJIACC
N HanmMeHoBaHue KonuuectBo yacoB
- /;[ pasziesIoB U TCM B KonTposnsasie | IlpakTiuecknme | OICKTPOHHBIC (LU(POBLIC)
TIPOTPAMMBEI CeTO | baBothi paGoTHI 06pa3oBaTeNbHBIE PECYPCHI

Pa3nen 1. BemecTBO 1 XMMU4eCKHe PeaKIuu

13
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[ToBTOpEHME N
yriryoneHue

1.1 | 3HAHUI OCHOBHBIX 5 Bubmuorexa LJOK
' https://m.edsoo.ru/7f41a636
pazziesnoB Kypcea 8
KJ1acca
OcCHOBHBIE
19 |33KOHOMEpHOCTH 4 bubnmoreka [JOK
' XUMHUYECKHUX https://m.edsoo.ru/7f41a636
peakuui
DIEKTPOITUTHUECK
ast IUCCOLINALIN.
bu6nmoreka [IOK
13 | Xmmacciue 8 https://m.eds00.ru/7f41a636
peakIuu B
pacTBopax
Htoro no pazneny 17

Pa3zgen 2. HemeTaaasl 1

HX COCeAMHECHUSA

O0mas
XapaKTepUCTHKA
XUMHYECKHAX
ayeMeHToB VIIA-
TPYIIIIBIL.
I'anorensl

2.1

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

Ob6mas
XapaKTepUCTUKA
XUMHYECKHUX
anemMeHToB VIA-
rpynnsl. Cepa u eé
COEJIMHEHUS

2.2

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

Oomas
XapaKTepUCTHKA
XUMHYECKHUX

2.3 | anmemeHTOB VA-
rpymnmsl. A30T,
dochop u ux
COCIUHEHMS

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

Oobmas
XapaKTepUCTHKA
XUMHUYECKHX

2.4 | anemenrtoB IVA-
TPYIIIBL. YTIEPOI
U KPEMHUN U UX
COEJIMHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no paszneny

25

Pa3zgen 3. MeTasIbl M X COCIUHEHU S

31 OO0mue cBoMCTBa 4 bubmmorexa [JOK
' METAJJIOB https://m.edsoo.ru/7f41a636
3.2 ﬁ:faiii?l; x 16 bubmorexa LIOK
' https://m.edsoo.ru/7f41a636
COCITUHCHUSA
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Wroro no pazueny 20
Pasznea 4. Xumus 1 oKpyskamomas cpeaa
41 ﬁzfee(;a]?bfls 3 bu6nmoreka [IOK
' p https://m.edso0.ru/7f41a636
JKHU3HH YeIOBEKa
PesepBHOC Bpems 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 6
OBLIEE
KOJIMYECTBO
YACOB IIO 68 3 !
ITPOI'PAMME
8 KUJIACC
Ne Tema ypoka KouL1ecTBo JJIeKTPOHHBbIE LU (PPOBBIE
n/n o0pa3oBaTejibHbIE PeCypPChI
JacoB
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6nuoreka [IOK
yenroBeka. Tema u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOJIAX TO3HAHUS B XUMUHU 1 bubmnorexa LIOK
A https://m.edsoo.ru/ff0d227e
Ipaxmuueckas paboma Ne | «llpaBuna
3 paboThl B 1a00paTOpUU U IPUEMBI 1 bubnuoreka [JOK
obparreHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/IOBaHUEMY
4 Yucteie BemecTBa U cMecu. CriocoObl 1 bu6nuoreka [IOK
pasjencHus cmecei https://m.edsoo.ru/ff0d26ca
S| coecdt (e novepe ouncron mosapentor ; | BubmorexaIOK
pHMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmmoreka [IOK
6 ATOMBI M MOJICKY b1 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE 3IIEMEHTBI. 3HAKU (CUMBOJIbI) 1 bubnmnorexka HOK
XHMHYECKHUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U ClIOXKHBIE BEIIECTBA 1 bubmorexa LJOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2d50
o | Fm e e e , | B o
‘ https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JICMECHTOB
11 OTHOcHTENbHAsA aTOMHAs Macca. 1 bubnuotexa [JOK
OTHOCHTEIbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIs XUMHYECKOIro JIeMEHTa B 1 Bbu6nuoreka [IOK
COCMHEHUH https://m.edsoo.ru/ff0d350c
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KonnuecTBo BewmecTBa. Monb. MoinsipHas

Bbu6nuoreka [IOK

13 macca https://m.edsoo.ru/ff0d5230
14 DOu3NYECKUe U XUMUYECKHUE SBICHHUS. bu6nmoreka [IOK
XUMHYECKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U ycioBUs MPOTEKAHUS bubmmoreka [IOK
XUMHYECKUX PeaKIuii https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MaCChl BEIIECTB. bubnmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brlunciaenus koimuecTBa, MacChl BEIIECTBA bu6nuoreka [IOK
10 YPaBHEHHUSIM XMMHUYECKHX PEaKIUii https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakinuii
18 (coemuHeHus, pa3IoKCHHsI, 3aMEICHUS Bubmaorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMmeHa)
19 M. B. JIOMOHOCOB — y4€HBIii- bubnuoreka [JOK
SHIUKIIOTCUCT. https://m.edsoo.ru/ff0d40c4
20 BemectBa 1 xuMuuecKue peakiuu bubmiorexa LJOK
https://m.edsoo.ru/ff0d4290
| o ovem ren Cocm ey B 10K
POl P https://m.edsoo.ru/ff0d448e
BelecTBo. O30H
| S n e i B 10K
POA H » TOP ' https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcumax
23 | sudopsoptn mpomsmeme BuSmorexa LIOK
' https://m.edsoo.ru/ff0d497a
[TpumeHeHue kucaopoa
24 | mowmmme o repoxmimacoROw ypamOIS BuSmorexa LIOK
p yp : https://m.eds00.ru/ff0d4790
9K30- ¥ SHIOTEPMHUECKUX PEAKIUIX
25 | 3arpwsmenne sossyma, erocodst ro Bumorexa LIOK
P AYXd, https://m.edsoo.ru/ff0d4cda
IPEIOTBPAIICHHS
26 | o n cogupanne wncropona Bubmiorerca LIOK
i 1P POAd, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €r0 CBOMCTB)
27 Bonxopon — 351eMeHT U IpOCTOE BELIECTBO. bubmuoreka [JOK
Haxox/ieHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 ®duznvecKkue U XUMUYECKUE CBOMCTBA but6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCITOTaX U COJISIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTydeHust BOJOPO/Ia B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
Ipaxmuyeckas paboma Ne 4 o Teme Bu6mnotexa LIOK
31 «[lonmydenne u coOupaHue BoI0po/Ia,

V3YyYECHHE €ET0 CBOWCTBY

https://m.edsoo.ru/ff0d4f42
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Bbu6nuoreka [IOK

32 IMoayroaoBasi KOHTPOJIbHAsI padoTa hitps://m.eds00.ru/ff0d542e
. " bu6nmoreka [IOK
33 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTaIPO https://m.edso0.ru/ff0d55a0
e B LOK
- o https://m.edsoo.ru/ff0d5708
KOJINYECTBY BEUIECTBA MM 00BbEMY
35 BB;II/I{CeJII{?/I}II(P)M ;)SIZ) er; ]1:; 3(1)3:1;30;12 3aKOHA bubmorexa LIOK
ybas pearii & https://m.edsoo.ru/ff0d587a
00BEMHBIX OTHOIIICHUH Ta30B
36 Ou3nyecKue 1 XUMUUECKHE CBONCTBA BOJIBI bubmorexa LIOK
8 https://m.edsoo.ru/ff0d59e2
. SI({)CE?; T()(;:H:;aHI/IH. ITonsTHe 00 Bubmmotexa LIOK
s P https://m.edsoo.ru/ff0d5b40
o | Do oo Ko B 10K
» P PPl A https://m.edsoo.ru/ff0d5eba
BEIIIECTBA B PACTBOPE
Ilpaxmuueckas paboma Ne 5 1o Teme
39 «IIpuroroBiieHue pacTBOpOB C bubnnorexka HOK
OIpeneIéHHOM MaCCOBOM J0Iei https://m.edsoo.ru/ff0d6342
PacTBOPEHHOTO BEWIECTBAY»
40 OKcHIBL: cOCTaB, KIIaCCU(UKAIINS, bubnnoreka IIOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
41| xnenormix, oomomm n aorepmix uGanorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHMs: cOCTaB, KIacCUpUKAIIHS, bubnuoreka [JOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITonmy4yeHne u XMUMHUYECKUE CBOMCTBA bubnmnorexka HOK
OCHOBaHMA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bu6nuoreka [IOK
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITony4yeHnne u XMUMHUYECKUE CBOMCTBA bubnmnorexka HOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIIATYpa, CIIOCOObI bubmuorexa [JOK
NOJTYYCHHSI, XHMHUYECKHE CBOMCTRA https://m.edsoo.ru/00ad9474
[Tpaktuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuoteka [JOK
«OCHOBHBbI€ KJIAaCChl HEOPTraHUYECKHX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI
48 I'eneTnueckas CBA3b MEXIY KJIaCCAMU bu6muoreka [JOK
HEOPraHMYECKUX COCAMHECHUN https://m.edsoo.ru/00ad9a50
19 | rewe "Ocnommne xoacen neoprancciin BuGmaorexa LIOK
P https://m.eds00.ru/00ad9ch2
COETMHEHUI
0606'1:LICHI/IG M CUCTEMATHU3AlHs 3HAHUA 110 Bubsorexa [IOK
50 teMe "OCHOBHBIC KJIaCChl HEOPTaHUUECKHUX

coequueHui"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUU

but6mmoreka [IOK

51 XUMHYECKHX d1eMeHTOB. [loHsiTue o hitps://m.eds00.ru/00ad9ffa
TPYIIAaX CXOJHBIX AJIEMEHTOB
Ilepnonnueckuil 3akoH u Ilepuonnueckas Bu6morexa IJOK
52 cHUCTeMa XUMMHUYeCKuX ayemMeHToB [1. . .
https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuoasl, TpyHIIbl, HOATPYIIIELI bubmrorexa IIOK
PHOJBL TPY » IOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIJIEP. bubmuorexa [JOK
H3oToms! https://m.edsoo0.ru/00ada342
g5 | Sooce o o o B LOK
PHOA b https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTeprucTUKa XUMHYECKOTO SHGMGUHTa Bubnmorexa LIOK
56 1o ero noJyioxkeHuto B [lepuoanueckoit )
https://m.edsoo0.ru/00ada824
cucteme /1. 1. MenaeneeBa
3nauenue [leproguyeckoro 3akoHa st
57 pa3BuTus Hayku U npaktuku. . M. bubnmnorexka HOK
MeHnesneeB — y4&HbIid, mearor u https://m.edso0.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATEIBHOCTh ATOMOB bubnnorexka HOK
XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnasg xumMuueckas CBI3b bubmorexa IIOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsapHasg XUMUYECKAs CBA3b bubmorexa LJOK
p https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysspHas XUMUYeCKas bubmuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 Hrorosasi kKoHTpoJIbHaAsI padoTa
63 CreneHb OKUCIIEHUS bubmorexa LIOK
https://m.edso0.ru/00adb076
64 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC bu6mmoreka [IOK
peakIu https://m.edso00.ru/00adb076
65 OKHUCINUTENIN U BOCCTAHOBUTEIN bubmnorexa LIOK
https://m.edsoo0.ru/00adb486
66 O06o01IeHrne U cucTeMaTr3aIs 3HaH|H 110 bubmuorexa [JOK
teme «BelecTBa 1 XMMUYECKHE PEAKIIHN) https://m.edsoo.ru/00adb33c
57 | zemes cOumomme nacem soonrammracin BuGmorera LIOK
> P https://m.edso0.ru/00ad9ch2
COEIMHEHUI»
O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110 Bubnmorexa [IOK
68 TeMe «XHuMHuecKas cBs3b. OKUCINTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKITUN).

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Ne Tema ypoxa KomuecTBo JJIeKTPOHHBbIE U(PPOBHIE
n/n o0pa3oBaTe/bHbIE PeCypChl
4yacoB
[Tepuonnueckuii 3akoH. [lepuoanueckas bu6mmoreka [JOK

1 crcTeMa XUMHUYECKUX AieMeHToB J]. 1. 1 https://m.edsoo.ru/00adb59e
Meunneneena

, | monovepmoom » e e \ | Bomowa ok

p P https://m.edsoo.ru/00adb6b6
MIEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XMuMHYECKOM CBSA3U U THIEI 1 bu6mmoreka [JOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6

3) BxoaHasi KOHTpoJIbHAsA padoTa 1

6 Knaccudukanms XuMuueckux peakiuii mo 1 bubnuorexa [JOK
pasIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0

| Do opoens ancespsmin. || orsa K

P https://m.edsoo.ru/00adbe9a
peaKuusax
[ToHsiTHE O XUMUYECKOM PaBHOBECHH.

8 @DaxTophl, BAUSIOLUIUE HA CKOPOCTh 1 bubnuorexa [JOK
XMUMHAYECKON PEaKIUK U TOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIEC PEAKIIUU 1 bubmmorexa [TOK

peait https://m.edsoo.ru/00adcade

10 Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. 1 bub6nuorexa [IOK
CwibHbIC U cl1a0ble 3JEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HNonHble ypaBHEHUS peaKUid 1 bubmmorexa [TOK

P beaid https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAaHU B
12 CBETE MpeACTaBIECHUIN 00 3IEKTPOIUTHUECKOMN 1 bubmorexa HOK
https://m.edsoo.ru/00add5d8
JUCCOLAIIU
13 | nperctasnermit o6 snexrpomiTmeeRoi ) | BubmorerallOK
pedl p https://m.eds00.ru/00add8b?2
JUCCOITAIUU
. bu6nmoreka [JOK

14 Howstrue o ruaponmse conei 1 https://m.edsoo.ru/00add9d4

15 DJIEKTPOJIUTUYECKAS TUCCOIUALIHS. 1 but6mmoreka [IOK
XUMHUYECKHE PeaKkIiH B pacTBOpax https://m.edsoo.ru/00addd12

16 Ilpakmuyeckas paboma Ne 1 «Pemenue 1 bubmuorexa [IOK
IKCIIEPUMEHTAIBHBIX 33121 https://m.edsoo.ru/00addbfa

17| rewe nexmponimmscckan ancoouasn, | | bubmoreraLIOK

P g HHALIL https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIUU B PACTBOPAX))

18 OO6m1ast XapaKTeprUCTHKA TaJOTeHOB. 1 bubnuorexa [JOK
XUMHYECKHE CBOMCTBA HAa MIPHMEPE XJIopa https://m.edsoo.ru/00addfe2

19 Xnoposonopoa. ConsiHast KUCIIOTa, 1 bubnuorexa [IOK

XUMHUYECKHE CBOMCTBA, MTOJYUCHHE,

https://m.edso0.ru/00ade104
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IIPUMEHEHHE

Ipakmuyeckas paboma Ne 2 o Teme

bu6mmoreka [JOK

20 «HounyquI/Ie COJISTHOM KHUCIIOTBI, HU3yueHue e hitps://m.eds0o.ru/00ade348
CBOMCTB»
py | Do o pamenas s BuGorera LOK
peaktus, A P A https://m.edsoo.ru/00ade488
n30bITKE
29 OO01mmas xapakTepucTuka 31eMeHTOB VIA- bubnmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
py | oo o ep BuGorra 1OK
A P " https://m.edsoo.ru/00ade64a
pupoe. XMMUYECKHE CBOMCTBA CEPBI
24 CepoBonopo, ctpoeHne, (pU3HIECKUue U bubnmoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIOTa, (U3HUECKUE bubnnoreka [JOK
25 o )
Y XUMHUYECKUE CBOWCTBA, IPUMECHCHHE https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKIUH, JIEKALUE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCcO0a MOIy4YeHHs CEpHOU bubnnoreka [JOK
26 )
KHCJIOThI. XMMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpY>Karollen Cpelibl COeMHEHUSMHU CEPbI
27 BrrunciieHue MmaccoBoM 0JIH BEIXO4A bu6mmoreka [JOK
NPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
26 | rpymms Asor. paenpocrpanernie » npupose Bubmotexa IOK
PYTHIEL » Pacnpoctp © B IpHpOAE, https://m.edsoo.ru/00adeea6
(bU3MYeCKre U XUMHUYECKHE CBONCTBRA
29 AMMUak, ero Gpu3nYecKue 1 XuMHU4YeCKHe bubnuorexa [JOK
CBOMCTBA, MMOJyYeHUE U PUMEHEHNE https://m.edso0.ru/00adf004
30 | lonyacene vttt nsyacne er0 ubmiorera LIOK
Iy 1Y https://m.edso0.ru/00adf180
CBOMCTB»
31 A3OTHas KUCIOTa, €€ hru3ndeckue u bu6mmoreka [JOK
XMUMHUYECKHE CBOWCTBA https://m.edso0.ru/00adf306
32 IlonyrogoBasi KOHTpPoOJILHAsI padoTa
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS B
33 KayecTBE MUHEPAJIbHBIX Y10OpEHUH. bub6nuorexa [IOK
XUMHYECKOe 3arpsi3HEHUE OKPYKAoIIeH https://m.edsoo.ru/00adf518
CpeJibl COeIMHEHMUSIMU a30Ta
3 | anenor, guomcesne sonmtsccne ubmiorera LIOK
. https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYeHHE
s | Monomsoname pocparon s nerse BuGnorra LOK
PAILHLIX A0D - Sarp https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenibl hocdaTtamu
36 Yraepon, paclipoCcTpaHEHHUE B IPUPOJIE, bubnmnoreka [JOK
bu3ryuecKre 1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yriaepoja, ux puzndeckue u
37 XAMHUYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bubmmoreka [JOK

po0JIeMBbl, CBSI3aHHBIE C OKCHJIOM YIJIepoja
(V)

https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

bubmmoreka [JOK

38 | Vromewas kucnora u e€ conn https://m.edso0.ru/00ae006¢
I — ubmorera LIOK
¥ T . https://m.edso00.ru/00ae027e
peaxius Ha KapOOHAT-HOH
[TepBoHavabHBIC TOHATHS 00 OPTAHHMYECKUX bubmuoteka [JOK

40 .

BEIIIECTBAX KAaK O COSJMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e

41 KpemHuwuii u ero coequHeHus bubamorexa [IOK

P g https://m.edso0.ru/00ae080a

12 | owenepmienari saan no rove Bufmrorexa LIOK

put g https://m.edsoo.ru/00ae0bf2
«BaxHel1e HeMeTauTbl U UX COSTMHCHUSDY

43 O06o01IeHre U cucTeMaTU3alus 3HaHUH 110

teMe «Hemerannsl ¥ uX coeTMHEHUs».
OO61as xapakTepuCTHKa XUMUYECKIX
3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnuorexa [JOK

44 .

CBSI3b U METAJTMYECKAs KPUCTAITHYCCKAsT https://m.edsoo.ru/00ae103e
peméTka. PU3nUecKue CBOMCTBA METAJJIOB

P Bafmoreka IIOK

P PAAL Harp https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6mme cnocoOb! MOTYyYeHUsI METaJLIOB.

16 Crnnasel. Berauciaenust o ypaBHEHUAM bubnuoreka [IOK
XMMHUYECKHX PEaKIUi, ECII OJIUH U3 https://m.edsoo.ru/00ae1156
pEeareHToB COACPKUT MPUMECH

47 [TonsiTHE O KOPPO3UU METAIIIOB bubmorexa HOK

PP https://m.eds00.ru/00ae1278
bu6mmoreka [IOK

48 Hlenotrere merans! https://m.edsoo.ru/00ae14b2

49 OKCHUIBI M TUAPOKCHUIBI HATPUS U KaJIUsI bubmorexa [OK

g P g P https://m.edsoo.ru/00ae14b2

50 [Ilero4yHO3EMENBHBIE METAUIBI — KAJIBLUN U bubnuorexa [JOK
MarHui https://m.edsoo.ru/00ae15e8

51 Baxnerime coeTMHEHUS KaablHs bubmorexa [OK

A H https://m.eds00.ru/00ae15€8

52 JKécTtkocTh BOMIBI M CTIOCOOBI €€ YCTpaHEHHS bubmmorexa [TOK

g yerp https://m.edso0.ru/00ae1886
53 Ilpakmuyeckasa paboma Ne 6 o Teme bubmuorexa [IOK
"X&écTkocTh BOJIBI U METOIBI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmuorexa [JOK
>4 Asommimi https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U THAPOKCHIA bubmmorexa [IOK
P ! P g https://m.edsoo.ru/00aelc64
bu6mmorekxa [IOK

56 Keneso https://m.edsoo.ru/00ae1d86

57 Oxcunel, TuIpOKCH B U conu xene3a (1) u bubnmoreka [JOK
xenesa (11T) https://m.edsoo.ru/00ae35e6

58 O6006111eH1e U cucTeMaTH3alus 3HaHUH 10
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https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae35e6

TeMe «MeTalutbl U UX COCANHCHUA.

Ipaxmuueckas paboma Ne 7 «Pemenue

bu6mmoreka [JOK

59 JKCHEPUMEHTAILHLIX 3aa4 10 TEME
pHY A https://m.edsoo.ru/00ae3de8
«BaxkHeIme MeTaIbl 1 KX COETUHEHUS
Brruncnenus mo ypaBHEHUSIM XHMHYECKUX
€aKI[1i, eClIM OJUH U3 PEareHTOB JaH B
60 E36L?TKG’HJIH co He )KI/ITI:I AMECH g Eubmorexa LIOK
JCPAKUT TP ' https://m.edso0.ru/00ae1750
Brrunciaenus MaccoBoOi T0JIM BBIXOA
MIPOJIYKTA PEaKIun
61 O00011IeHIE U CUCTEMATHU3aIisl 3HAHUN 110
TeMme «BakHelmue MeTaIbl 1 HEMETAIUIBD).
62 HToroBasi KOHTPOJIbHasI padoTa
63 BemecTBa u Marepuansl B [IOBCEIHEBHOU bubmmorexa [IOK
JKA3HU YelloBeKa https://m.edso0.ru/00ae3f50
64 XHUMHUECKOE 3arpsi3HEHUE OKpYXkKarolen bubnnoreka [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumMuM B pelIeHnH 9KOJIOTHYECKHUX bubnuorexa [JOK
pobeM https://m.edsoo.ru/00ae4270
O00011IeHIE U CUCTEMATU3aIUs 3HAHUN 110
66 TEME leCHOBHI)Ie 3aKOHOMeuHOCTI/I Enbmiorexa IOK
. P https://m.edso0.ru/00ae0d0a
XUMUYECKUX PEAKITUI)»
O060011eHre 1 cucTeMaTU3aIys 3HaHUN 110 bubnuorexa [JOK
67 )
TeMe «DJIEKTPOIUTHYECKAS TUCCOLIMALINS. https://m.edsoo.ru/00adb33c
68 O06o001IeHre 1 cucTeMaTU3aIys 3HaHUH 110 bubnmuoreka [JOK

TeMe «XMMUYECKHE PEAKIINU B PACTBOPAX.

https://m.edsoo.ru/00ad9cb2
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