


COJEPXAHMNE OBYYEHUA
8 KITACC

IlepBoHayajbHBIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp Xumum B KHM3HM 4esloBeka. Tema u BemiecTBa. Pusznueckue
CBOMCTBA BEIECTB. ArperarHoe cocTosiHuE BellecTB. [loHsATHE 0 MeTonax MO3HAHMS B XMMHUHU.
XuMus B cucteme Hayk. Yuctele BemecTBa U cMecH. CrocoObl pa3ienieHus CMecei.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKUE 3JI€MEHTbl. CHUMBOJBI XMMHMUYECKHX 3JIEMEHTOB.
ITpocTeie 1 cioKHBIE BEelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckast popmyina. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocraBa BemecTB. OTHOcuTENbHas aroMHas Macca. OTHOcHUTenbHas MOJIEKYISIpHas Macca.
MaccoBast 105151 XMMHUYECKOTO JIEMEHTA B COCTUHEHUH.

dusnyeckne M XHMUYECKUE SBICHMs. XHUMHUYECKas peakuus U €€ IpPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEUIECTB. XUMHUYECKUE ypaBHEeHHUs. Kimaccupukanys XUMHUECKUX pPeaKIui
(coemuHeHus, pa3IoKeHUs, 3aMEICHUsI, OOMEHA).

Xumuueckuii IKcnepumenm: 3HaKOMCTBO C XUMUYECKON MOCYJI0M, ¢ MpaBuiIaMu paboThI B
naboparopuu ¥ npuéMamMu oOpalieHus ¢ J1abopaTopHbIM 000pyIOBaHUEM; U3yUEHHUE U OIIMCaHHE
(GU3HYECKUX CBOWCTB OOpa3I[OB HEOPTaHWYCCKUX BEIICCTB, HAOMIONEHUE (U3NUCCKUX
(maBneHHe BOCKa, TasHUE JIbJa, pAaCTUpPAHHUE caxapa B CTYIKE, KUIIEHUE U KOHICHCAIUs BO/bI) U
XUMHUYECKUX (FOPEHHE CBEYM, MPOKAJIMBAHHE MEIHON IPOBOJIOKH, B3aUMOJEHCTBUE Mejia C
KUCJIOTOM) sIBJICHUH, HAOIONEHHE U ONHCAHHE NMPHU3HAKOB MPOTEKAHHs] XUMHUYECKUX peaKIui
(pa3noxkeHne caxapa, B3aMMOJICHCTBHE CEPHOW KHCIOTHI C XJIOPHUAOM Oapusi, pas3lIokKEeHUE
runpokcuaa Meau(Il) mpu HarpeBanuM, B3auMojeiicTBue xene3a ¢ pactBopoM conu meau(Il));
U3y4eHHe Croco0OB pasfeNeHust cMeceil (C TTOMOIIbI0 MarHUTa, (UIBTPOBAHKE, BHIIAPUBAHUE,
JUCTWIALMS, XpoMarorpadus), MpPOBEJEHHE OYMCTKM IOBAPEHHOM CoOiM; HAONMIONEeHHEe U
ONMCAHUE PE3YJbTaTOB IPOBEJIEHUS OIbITa, WLIIOCTPUPYIOIIEIO 3aKOH COXPAHEHHUS MaccChl;
co3JlaHKie Mojieiell MOJeKyI (IapOCTEPKHEBBIX).

BaxHeiliue npeacraBuTe/ M HEOPraHMYeCKNX BellecTB

Boznyx — cmeck razos. Cocras Bo3zayxa. Knuciaopog — »21e€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B npupoze, Gpu3nueckue U XUMUYECKHEe CBOWCTBA (peaklMu TOPEHHUs).
Oxcunpl. Ilpumenenne kuciaopopa. CrocoObl MOMy4deHHs KUCIOpoJa B J1abOpaTtopuu U
npomelluieHHOCTH. KpyroBopor kucnopoaa B npupozge. O30H — aioTporHas MoauduKanus
KHCIIOpOJa.

TennoBoit 3¢p¢deKT XUMHUYECKON peakiuu, TEpPMOXUMHYECKHE YypaBHEHUS, DK30- U
DHAOTEPMUYECKUE peakUuu. TOIUIMBO: yroab M METaH. 3arpsi3HEHHUE BO3AYyXd, YCHIIEHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonmopon — »namemeHT M mpocroe BemecTBo. HaxoxaeHue Bomopoaa B IPHPOIE,
¢u3nyeckre U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI nostydeHus. Kuciaorsl u comu.

KonnuectBo BemectBa. Monb. MonsipHas macca. 3akoH ABoOraapo. MousipHbIil 00bEM
ra3oB. Pacy€Tsl Mo XMMHUECKUM YPaBHEHHSIM.

®dusnueckue cBoicTBa BOAbl. Boma kak pactBopurens. PactBopel. Hacklmennsle u
HEHACBHIIIEHHbIE pacTBOphl. PacTBOpMMOCTH BemlecTB B Boje. MaccoBasi [10ofisi BellecTBa B
pacTBope. XUMH4ecKknue cBoiicTBa Bonabl. OcHOBaHMA. Posb pacTBOpPOB B NPUPOAE U B JKU3HU
yenoBeka. KpyroBopor Boawsl B mpupoje. 3arpsi3HeHue NpUpOAHBIX BoJA. OXpaHa M OYMCTKa
IIPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coeauHenuil. Oxcuabl. Kiaccudukanus oOKcHIOB:
cosieoOpasyronire (0OCHOBHbIE, KUCIIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. Homenknarypa
OKCHJIOB (MeXAyHaponHas M TpUBHanbHas). Pu3nueckue M XUMHYECKHE CBOICTBA OKCHJIOB.
ITonyyeHnue OKCUIOB.



OcnoBanust. Krnaccupukanuss OCHOBaHMIA: MIETOYM M HEPACTBOPUMBIC OCHOBAHMA.
HomeHnknatypa ocHoBaHMU (MEXIyHapoAHass W TpuBHaibHas). PU3NYECKHE U XUMHUYECKHE
CBOMCTBa OCHOBaHUU. [lomydeHre 0OCHOBaHUM.

Kucnotel. Knaccudpukanus kucnor. Homenknarypa KucIoT —(MEXIyHAapogHas H
TpuBHanbHas). Ousnueckue U XUMUUYECKHUE CBOMCTBA KUCIOT. P aktuBHOCTH MeTtauioB H. H.
bekerosa. [lonyyenue kuciuor.

Comu. Homenknarypa coseld (MexayHapoaHas W TpuBuaibHas). dusnueckue u
XHUMHYECKHE CBOMCTBa cotie. [lomydenue coseil.

['enernyeckas CBA3b MEXAY KjacCaMH HEOPraHMYECKUX COEIUHEHUM.

Xumuueckuii IKcnepumeHm: KAYECTBEHHOE OIIPEACIICHUE COJIEpKaHUs KHUCIopona B
BO3JlyXe; MOIy4YeHHe, coOupanue, paclo3HaBaHUuE U U3y4eHHUE CBOMCTB KHCIOPO/a; HAOIIOICHHE
B3aUMOJICHCTBHS BELIECTB C KUCIOPOAOM MU YCIOBHUS BOSHUKHOBEHHMS M IPEKPAIICHUS TOPEHUS
(mokapa); O3HAKOMJICHHE C OOpa3llaMd OKCHIOB W OINHUCAaHHE WX CBOWCTB; MOIy4YeHUE,
coOupaHue, paclio3HaBaHUE M HU3yUYEHUE CBOWCTB BoJopoja (TOpeHHe); B3auMOAEHCTBHE
Bozopoga ¢ oxcuaoM menu(Il) (Bo3MOXKHO HCIONB30BaHHE BHAEOMATEPUATIOB); HAOIIOECHUE
00pa3110B BEHIECTB KOJIMYECTBOM | MOJIb; UCCIIeIOBaHNE OCOOCHHOCTEH PACTBOPEHHUSI BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C OMPEACIEHHOM MacCOBOW J0OJEH
pPacTBOPEHHOTO BELIECTBA; B3aHMMOACHCTBHE BOABl C METaUIaMH (HATPUEM U KaJbIHEM)
(BO3MOXKHO HCIIOJIb30BAaHUE BUJECOMATEpPUANIOB); ONPECICHNE PACTBOPOB KUCIOT U ILEIOYEH C
MOMOIIbI0 HMHIUKAaTOPOB; HCCIIEOBaHUE OOpPa3I[[0OB HEOPraHMYECKHX BEIIECTB PA3IUYHBIX
KJIacCOB; HAONIOCHWE M3MEHEHHUS OKpPACKH HHIMKATOPOB B PACTBOPAaX KHUCIOT W MIEJOYEH;
uzyueHue B3auMojeicTBusi okcuga wmenu(ll) ¢ pacTBopoM cepHOIl KHCIOTBI, KHCIOT C
METaJUIaMH, PEAKUUN HEUTpaIu3aldH; MOJIYyYEHHUE HEPaCTBOPHUMBIX OCHOBAHMM, BBITECHECHHUE
OJTHOTO METajula JIPYruM M3 pacTBOpa COJIM; PEIICHHE 3KCIEPUMEHTAIbHBIX 3a/ad [0 TeMe
«Baxneimmue Ki1accel HEOPraHMYECKUX COCTUHEHUI.

Ilepuoauyeckuii 3akoH U Ilepunoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
. XU. MenpgeneeBa. CTpoeHne aToM0oB. XUMHYeCKas CBsA3b. OKHCIUTENbHO-
BOCCTAHOBHMTEJbHbIC PEAKIIUH

[TepBble MOMBITKY KIacCU(UKALIMM XUMUUYECKUX 1eMeHTOB. [IoHsATHE 0 rpynnax CXOAHbBIX
AJIEMEHTOB (ILEJOYHbIE U IIEJIOYHO3EMENIbHBIE METallbl, TallOT€Hbl, WHEPTHBIE TIa3bl).
OJeMeHTBI, KOTOpble 00pa3yroT aM(OTEepHbIE OKCH/IBI U TUAPOKCUIBI.

Ilepnonmuecknii 3akoH. Ilepmonmueckas cucremMa xumudeckux oemenros [J[. .
MenpneneeBa. KopoTkomepuonHas u anuHHonepuoaHas (opmel I[lepuonnueckoil cucTeMbl
xumuueckux anemeHTtoB J. M. MengeneeBa. Ilepuonst m rpynmbel. PU3WYECKUNA CMBICT
MIOPSIIKOBOIO HOMEPA, HOMEPOB NIEPUOA U TPYIIIILI DIIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siiep. M3oronbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
o0osouek aromMoB mepBbIX 20 xumuueckux aneMeHTOB Ilepuonnyeckoit cuctemsr [I. U.
MenpaeneeBa. XapakTepuCTUKa XMMUYECKOTO 3JIEMEHTA IO €ro MojioxeHuro B [lepuoanueckoi
cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHUS paguyca aTOMOB XUMHYECKUX JIEMEHTOB, METAJUINYECKUX U
HEMETAJNIMYECKUX CBOMCTB IO TpyInmaM M nepuojam. 3HaueHue I[lepmogmueckoro 3akoHa U
Ilepnonnyeckoil cuCTeMbl XMMHYECKHUX 3JEMEHTOB JUIS pa3BUTUsA Hayku W npaktuku. 1. WM.
MeHeneeB — y4€HBIN U TPaXAaHUH.

Xumuueckas CBS3b. KoBanenTHas (monsipHas " HEMoJsIpHAs ) CBS3b.
ONEKTPOOTPULIATEILHOCTh XUMUYECKUX JIEMEHTOB. VloHHasI CBSI3b.

Crenenb  okucineHus.  OKHCIMTEIBbHO-BOCCTAHOBUTEIbHBIE  peakuuu.  IIpomeccsl
OKHCJIEHHS U BOCCTAaHOBJIEHMSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm: WU3y4eHHE OOpPA3IOB BEIIECTB METAUIOB U HEMETAIJIOB;
B3aUMOJICICTBHE TMIPOKCHIA LIMHKA C PacTBOPAMHU KHUCIOT U IIEI0YEH; IIPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakiun
PAa3JIOKEHMsI, COSMHEHUS).



Mestcnpeomemnvle cea3u

Peanuzanust MEXIPEIMETHBIX CBSI3€H NMPH M3YYECHUH XUMHH B 8 Kiacce OCYIIECTBISCTCS
4yepe3 UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHIMA, TAK U MIOHATHUH, SBIISIOIIUXCS
CHCTEMHBIMHU ISl OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO11re ecTeCTBeHHO-HAYYHbIC MMOHSATHS: HAyYHbIH (aKT, THIIOTE3a, TEOpUs, 3aKOH, aHAJIH3,
CHHTE3, KiIacCU(pUKAIWs, TEePUOAUYHOCTh, HAONIOICHNUE, OKCICPUMEHT, MOJCINPOBAHHE,
U3MEpEeHue, MOJIETb, SBJICHHUE.

Odwusuka: Mmarepusi, aroM, OJEKTPOH, TPOTOH, HEHTPOH, WOH, HYKJIHI, H30TOIIBI,
paTMOaKTUBHOCTb, MOJICKYNa, SJIEKTPUUYECKUI 3apsis, BEIIECTBO, TEJIO, 00BEM, arperarHoe
COCTOSIHUE BEIIECTBa, a3, (DM3MYECKUE BEIWYHMHBI, SIUHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
383161, CoHIIE.

buonorus: ¢orocuntes, npixanue, ouocdepa.

leorpadusa: armocdepa, rumpochepa, MHHEpandbl, TOPHBIE IOPOIBI, IOJIE3HBIC
UCKOIIaeMbI€, TOIUIMBO, BOTHBIC PECYPCHI.

9 KIIACC
BemecTtBo m XUMHYeCKasi peakuusi

Ilepuognueckuit 3axkoH. llepuonnueckass cucrema xumuyeckux oanemeHtos J[. U
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB XHMHUYECKHUX
JJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kalus, KajlblUs U HX COCIUHEHUH B COOTBETCTBUU C
MIOJIOKEHHEM 3JIEMEHTOB B [lepuoauueckoil cucreMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHIbl XUMHYECKOM CBS3U. THIBI KPUCTAIIIMYECKUX PEILETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUYECKOH CBSI3U.

Knaccupukanuss M HOMEHKJIATypa HEOPraHMYEeCKMX BelIeCTB (MEXIyHapoiHas U
TpUBHAbHAsL). XHMHUYECKHE CBOICTBA BELIECTB, OTHOCSIIMXCA K pa3jMYHbIM KJlaccaM
HEOPraHUYECKUX COCIUHEHNM, TEHETUYECKas CBSI3b HEOPIraHUUECKHUX BEILIECTB.

Knaccugukanuss XUMUYECKHX PEaKIUi M0 Pa3INYHBIM MpHU3HAKaM (IO YUCIy H COCTaBY
YUYacCTBYIOIIMX B pEaKUUH BELIECTB, IO TEIUIOBOMY 3((eKTy, M0 H3MEHEHHIO CTerneHel
OKHUCJICHUS XMMHUYECKHUX 3JIEMEHTOB, IO OOpPAaTUMOCTH, MO YYacTHIO KaTajau3aropa). DK30- U
DHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTe o ckopocTH XxumHueckoil peakiuu. [TonstTue o0 oOpaTMMbBIX M HEOOPATUMBIX
XUMHYECKMX peakuuax. lIoHATHE O TOMOreHHBIX M TETEpOreHHbIX peakuusax. [lonstue o
XUMHYECKOM paBHOBecuu. DakTopbl, BIUSIONIME Ha CKOPOCTb XUMHYECKOH peakuuu u
MIOJIOKEHNE XMMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLUU, 3JIEKTPOHHBIA OallaHC OKHCIUTEIbHO-
BOCCTaHOBHUTEIbHOW peakuuu. CocTaBleHHE YpaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BAHUEM METO/A AIEKTPOHHOr 0 OaaHca.

Teopus >IEKTPONUTUYECKONW IUCCOLMALMUA. DJIEKTPOIUTHI U HENIEKTPOIUTHL. Karnowsl,
AQHUOHBI. MeXaHM3M JMCCOLIMAllMM BEIIECTB C pa3jIMYHbIMH BUJAAMH XUMHYECKOH CBS3U.
Crenenb auccounanyu. CuiibHbIe U cabble AIEKTPOJIUTHI.

Peakunu nonHoro oOMmeHa. YCiIoBUSI MPOTEKaHUs peaklMii HOHHOrO oOMeHa, MOJIHBIE U
COKpaIEHHBIE MOHHBIE ypaBHEHHUs peakuuid. CBONCTBAa KHMCIOT, OCHOBAHMM M COJIEH B CBETE
NPEICTaBICHUH 00 3JIEKTPONUTUYECKON naucconnanuu. KadecTBeHHbIE peaklMM Ha HOHBI
[TonsTHE O THApPONIHU3E CONEN.

Xumuueckuii IKcnepumenm: O3HAKOMIIEHHE C MOJENISIMU KPUCTATIMYECKUX PEIETOK
HEOPraHMYECKUX BEIIEeCTB — METAJUIOB M HEMETaIoB (Tpadura u ajMasza), CIIOKHBIX BEIIECTB
(x7Iopuaa HaTpHsi); UCCIEAOBaHHWE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM peakuuud OT
BO3JICHCTBHS PAa3MUYHBIX (PAKTOPOB; MCCIENIOBAHUE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpouecca  JUMCCOLMAlMM  KUCJIOT, IIenoued u  cojel  (BO3MOXKHO — HCIIOJb30BAaHUE
BUJICOMATEPUAIIOB); MPOBEJEHUE OIBITOB, WLIIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUS PeaKLui
HOHHOro oOMeHa (oOpa3oBaHHE OcCajKa, BBbIIEJICHHE Ta3a, 00pa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIMX NPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaklUUi (TOpeHHe, peakluu



pa3joXKEHUs, COEIMHEHHUs); PAcllO3HABAHWE HEOPraHMYECKHX BELIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIuil Ha HOHBI; PEellIEHUE SKCTIEPUMEHTANIbHBIX 3a]1ay.
HemeTajuibl 4 MX cOeJUHEHHSA

OO6mass xapaktepuctuka rajaoreHoB. OCOOEHHOCTHM CTPOEHHsI aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CTpoeHne W (PU3MUECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJOrE€HOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHMepe Xjopa (B3auUMOAEHCTBHE C MeTalllaMd, HeMeTaslllaMH,
mienoyamu).  XusopoBogopond. ConsHas KHUCIIOTa, XHMHUYECKHE CBOWCTBA, IIOJIyYEHHUE,
npuMmeHnenue. JleiicTBre Xjopa u XJIOpOBOJOPOa Ha OPraHKU3M uYesoBeKa. BaxkHelme Xmopuisl
Y X HaXOXKJEHHUE B IIPUPOJIE.

OO6mas xapakrepucTuka 3JeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

Crpoenue u (¢u3nyecKue CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOpOJAa U CEphL.
AnnorpornHble MOAU(UKALIMY KUCIOpOoJa U cepbl. XUMUYECKHEe cBoicTBa cepbl. CepoBOIOPO,
cTpoeHue, Gpuznueckue U XuMuyeckue cBorcTBa. OKCUABI cepbl KaK MPeICTaBUTEIN KUCIOTHBIX
okcugoB. CepHasi KHCTIOTa, (PU3NYECKHE M XMMUYECKHE CBOWCTBA (OOIIME KaK MpPEACTaBUTEI
KJlacca KUCIIOT U cnienuduueckue). XMMUUECKUE PeaKIIiy, JIEKAIUe B OCHOBE MPOMBIIIIIEHHOTO
criocoba monydeHusi cepHoil kucnothl. [Ipumenenue. Conu cepHOM KUCIOTHI, KaueCTBEHHAs
peakuuss Ha cynbdar-uoH. Haxoxaenue cepbl U e€ COeIWHEHUH B HpuUpoae. XHUMHUYECKOE
3arpsi3HEHUE OKPY)KAIOIIEW CpeAbl COEIMHEHUSMU Cepbl (KUCIIOTHBIE JOXAM, 3arps3HEHHE
BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHHS.

OOmast xapakTepucTuka 53JIeMEeHTOB VA-Tpynnbl. OCOOCHHOCTH CTPOEHHSI aTrOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHe B MpHUpoae, GU3NIECKUEe W XUMHUYECKHe cBOicTBa. KpyroBopot
azota B mpupome. AmMHaK, ero (u3MUeckue M XUMHUYECKHE CBONCTBA, IOJIy4Y€HUE U
npuMeHerne. Conm aMMOHHS, WX (U3HYECKME M XHMMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHbI aMMOHHS. A30THasi KUCJIOTa, €€ MoiyuyeHue, Gu3nueckue u
XUMHYECKHe CBOWCTBa (00IIME Kak TPEACTAaBUTENs Kiacca KHUCIOT W CHelH(HUYECKue).
Hcnonb30BaHNEe HUTPATOB U COJ€H aMMOHHS B KauecTBE MHUHEPAIbHBIX YIOOpPEHMH.
XVMHYECKOE 3arpsi3HEHUE OKpYKaloUlell cpeabl COEOUHEHHSIMH a30Ta (KUCIOTHBIE HOXKIH,
3arps3HEHUE BO3/yXa, MIOUBbI U BOJOEMOB).

®ocdop, amnorponHsle Mogudukanuu gocdopa, GpUanUecKue U XMMHUUYECKHE CBOICTBA.
Oxkcup dochopa™) u dhochopnas kucnora, Gpuanveckue U XUMUYECKHUE CBOWCTBA, MOTyUYEHUE.
Hcnonp3oBanue GpocdaroB B KaueCTBE MUHEPAIbHBIX Y10OpEHUI.

OOmast xapaktepuctuka sieMeHToB IVA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTroOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

VYrnepoa, aquoTpomnHble MOAM(HKALMK, paclpoCTpaHEHUE B HpUpojae, (QU3HUEcKue U
XUMUYECKHE CBOWCTBa. AncopOuusa. KpyrosopoT yriepona B mpupoge. OKcuabl yriepoaa, ux
¢u3nyeckue M XHMMUYECKHE CBOICTBA, NeiCTBUE Ha JKUBBIE OPraHU3Mbl, MOJIY4YE€HHE U
MpUMEHEHHEe. JKOJIOTMUECKue MpoOsieMbl, CBsi3aHHble ¢ OokcuaoMm yriepona (I'Y); rumoresa
[7100aJbHOTO MOTEIUIEHUs KJIMMaTa; MapHUKOBBIA 3((ekT. YroiabHas KuCIOoTa U €€ COiu, MX
¢duznyeckre U XMMUYECKHUE CBOWCTBA, MOJy4deHHEe W npuMeHeHue. KadecTBeHHasi peakuus Ha
kapOoHaT-noHbI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIIICHHOCTH U CEJIbCKOM
XO3SIUCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEIMHEHMAX YIVepoja
(MeTaH, 3TaH, ATHWJIEH, alleTWUJIEH, 3TaHOJ, NIMLEPHUH, yKCycHas kuciora). Ux cocraB u
XuMHu4yeckoe crpoeHue. I[loHsATHE O OHOJOrMYeCKHM BaKHBIX BELIECTBAX: >KHUpax, OelKax,
yIJIeBOlaX — W UX POJM B KU3HU 4eJIoBeKa. MarepuaibHOE €IWHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COECTUHEHHH.

Kpemuuii, ero Qusnyeckue M XUMHUYECKHE CBOICTBa, MOJyYe€HHE M MPHUMEHEHUE.
CoenuHennus kpemHusi B mnpupoxpe. OOmme mnpeacrasieHuss o0 oxcuae kpemuus (I'Y) wu
KpeMHueBoi kuciore. CHIMKAThl, UX MCIOJIb30BaHUE B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH.



Baxneiimre crpouTenbHbIe MaTepuaibl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH, XKele300€TOH.
[Tpo6eMbl 6€30MaCHOT0 UCIIONb30BAHUS CTPOUTENIBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm: n3ydeHue oOpa3llOB HEOPraHMYECKUX BEILECTB, CBOMNCTB
COJITHOM KHUCIJIOTBI; IMPOBENCHUE KAueCTBEHHBIX PEaKlUi Ha XJIOPUI-MOHBI W HaAOIIONEHUE
MPU3HAKOB WX IMPOTEKAHUS; OIBIThI, OTpaXKalmue (QU3NICCKUEe W XUMHUYECKHE CBOHCTBA
TaJIOTeHOB U MX COCAMHEHUN (BO3MOXKHO HCIOJIB30BaHUE BUECOMATEPHANIOB); O3HAKOMIICHUE C
oOpa3maMu XJOpHUI0B (TAJOr€HUI0B); O3HAKOMIICHHE C O0pa3laMH cepbl U €€ COeTUHEHUSIMU
(BOBMOXKHO HCHOJIb30BaHHE BHJIEOMaTepuasoB); HaOofeHue mpouecca oOyrIMBaHUS caxapa
O JCHMCTBUEM KOHLICHTPUPOBAHHOM CEPHOM KHCIIOTBI, H3y4EHUE XMMHYECKHUX CBOMCTB
pa30aBIIeHHOIl CepHOW KHUCIOTHI, IPOBEJACHHE KAaueCTBEHHOH peakuuu Ha Cylb(par-uoH Hu
HAOMIOICHNE TPU3HAKa €€ MPOTEKAHWS, O3HAKOMJICHHE C (M3MUYECKHMMH CBOWCTBAMHU a30Ta,
docdopa u ux coequHEeHNI (BOZMOKHO HCIIOJIb30BaHUE BUAEOMATEPHAIOB), 00pa3liaMy a30THBIX
u QochopHBIX yIOOpEHUH; TONy4YeHHE, COOMpaHUe, PACIO3HABAaHWE M H3y4YCHHE CBOWCTB
aMMHaka; MpOBEJCHHE KauyeCTBEHHBIX peakiuil Ha MOH aMMOHHUS U (ocdaT-HoH U H3ydeHue
IIPU3HAKOB MX IIPOTEKAHMS, B3aUMOJEHCTBUE KOHLUEHTPUPOBAHHON A30THOM KHUCIOTHI C MEABIO
(BO3MOXKHO HCIIOJIb30BaHHE BUACOMATEPHATIOB); U3YUCHHE MOJIeNIel KPUCTAITMYECKIX PEIETOK
anmasa, rpadura, QyuiepeHa; 03HAaKOMJICHHE C MPOILIECCOM aJcopOIHru pacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YINIEM U YCTPOMCTBOM MPOTHUBOrasa; MOIy4YeHHEe, COOMpaHUe, paclioO3HABAaHUE
Y U3YYECHHE CBOWCTB YIJICKHMCIIOTO Tra3a; MPOBEICHUE KAueCTBEHHBIX pEaklMii Ha KapOoHAT- U
CUJIMKAaT-UOHbl M HW3Y4YEHUE MPU3HAKOB MX NPOTEKAHMS; O3HAKOMIIEHHE C MPOAYKLHEH
CUJIMKaTHOW TPOMBILLUICHHOCTH; PELICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 Mo Teme «Baxueiimme
HEMETAJUIbl U UX COCIUHEHUSI.

MeTanjibl M UX COeAUHEHUS

OO0mass XxapakTepUCTUKAa XHUMHUYECKUX JJIIEMEHTOB — META/JIOB Ha OCHOBAaHUU HX
nonoxenus B [lepuoanyeckoit cucteMe xuMudeckux 3memMeHToB . 1. MenaeneeBa u cTpoeHust
atoMoB. CTpoeHMEe MeTaIoB. MeTralimyeckas CBsI3b W MeETauIMuecKas KpUcCTajuInuecKas
peméTka. DIEeKTPOXUMHUYECKUN PsJl HANpsDKeHU MeTauioB. DU3MUEeCKue U XUMUYECKUE
cBoiicTBa MetaiioB. OOmme cnocoObl MonydeHus: MeTamoB. [loHsTHE O KOPPO3UU METaIIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBsl (CTalb, YyryH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIIEHHOCTH.

[Ilenoynbie MeTaIbl: MOJOKEHUE B [leproanyeckol cucTeMe XUMUYECKUX 3JIEMEHTOB JI.
N. Menpaeneesa; CTpoeHUE MX aTOMOB; HaxOoXIAeHUE B Ipupone. Ouznueckue U XMMHYECKHUE
CBOICTBa (Ha mpuMmepe HaTpus U Kanus). OKCUABI U THAPOKCUIBI HAaTpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAJNIOB U UX COEIMHEHUM.

[IlenoyHO3eMeNbHBIE METAIIJIBI MAarHUM U KaJlbLWW: NoJiokeHue B [lepuognyeckoi cucreme
xumuueckux anemeHtoB JI. M. MeHnneneeBa; CTpOo€HHME MX aTOMOB; HAXOXKJIECHUE B IPUPOJE.
Pu3nyecKue U XMMHUYECKUE CBOMCTBA MAarHus W KajblMs. BakHelme COCIUHEHUS KaJlbIus
(oxcua, TuAPOKCHI, coiH). JKECTKOCTH BOBI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunuii: nonoxenue B llepuommueckoil cucteme xumuueckux snemeHto J[. WM.
MeHneneeBa; CTpOCHHE aTOMa; HAXOXKJIEHHUE B mpupoac. Pu3nyeckue U XMMUYECKUE CBOMCTBA
amroMUHMsI. AMGOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHUIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepmommueckoil cucreme xumudeckux osaemeHtoB [[. U
MeHzeneeBa; CTpOCHHE aTOMa; HAXOXKJECHHE B mpupoae. Pru3nyeckue 1 XMMUYECKHE CBOMCTBA
xkeneza. Oxcupwl, rugapokcuasl u comu xkenesza(Il) u xenmesa(lll), ux cocra, cBoiicTBa U
MOJTyYEHHUE.

Xumuueckuii IKcnepumenm: O3HAKOMIIEHHE C OOpa3laMH METaUIOB M CIIJIaBOB, WX
(GU3UYECKUMH  CBOMCTBAMH; HW3YYCHHE PE3yJbTaTOB KOPPO3UHM METAIOB  (BO3MOXKHO
WCIIONB30BaHUE BUIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOACHUCTBUS OKCUAA KalbIUs U HATPHUS
C BOZIOM (BO3MOKHO MCIIOIB30BAaHNE BUICOMATEPHAIIOB); UCCIICIOBAHNE CBOMCTB KECTKOU BOJIBI;
mpoliecca TOpeHUs JKelie3a B KHUCIOpPoAEe (BO3MOXHO HCIIOJNb30BAaHUE BHUACOMATEPHUAIIOB);
MIPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEAKIIM Ha MOHBI (MAarHus, KaJIbIHs, A TFOMAHUS, [IHHKA,
xkene3a(ll) u xemesza(lll), memu(Il)); HabnromeHWMe M omMHMcaHWE TMPOIECCOB OKPAITUBAHUS



MJIaMEHU MOHAMM HATpHs, Kaius U Kajublus (BO3MOKHO HCIOJIb30BaHUE BHUICOMATEPHAIOB);
uccieoBanre aM(pOTEpHBIX CBOMCTB TMAPOKCHIA ATIOMUHHUS M THAPOKCHAA IMHKA; pelleHue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHeline MeTaibl U UX COCIUHEHUS.

XuMHS U OKPYKAKOIIAs cpeaa

HoBele marepuasibl u TexHOJOrMHM. BemecrBa u marepuanbl B IOBCEAHEBHOM KU3HU
yesoBeka. XUMHS U 340pOBbe. be30macHoe ucronb30BaHuE BEUIECTB U XUMUYECKUX PEAKLIUN B
ObiTy. IlepBas moMolp NpU XUMHYECKMX OKOTax U OTpaBieHUSX. OCHOBBI IKOJIOTHYECKOMN
rpaMOTHOCTU. XHMHUYECKOE 3arpsi3HeHUE OKpyXKaroulell cpenbl (mpeneiabHas AOMyCcTUMAas
koHmeHTparus Bemects — [1/1K). Posib Xumun B pelieHny SKOJIOTHYSCKIX TPOOIIeM.

[TpupoaHbie UCTOYHUKHU YIIIEBOJOPOJOB (YroJib, MPUPOIHBINA ra3, HE(Th), MPOIYKTH UX
nepepabdoTKH, UX POJIb B OBITY M IPOMBIIIICHHOCTH.

XUMUYECKUN IKCIIEPUMEHT: U3ydeHHe o0pa3oB MaTepuaioB (CTEKIO, CIJIaBbl METAIIOB,
MIOJIMMEPHBIE MATEPUAIIBI).

Mesxcnpeomemmuoie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€d IIPU U3YYEHHH XUMHUH B 9 Kilacce OCYILIECTBIISIETCS
Yyepes UCIOJIb30BaHue KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHSATHH, SBISIOIIUXCS
CUCTEMHBIMU JJIS1 OTJEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01re ecTecTBEHHO-HAYYHBIE MMOHSATHUS: HAy4HbIN (DaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAJIH3,
CHHTE3, KiIacCU(pUKAIMs, TEePHUOANYHOCTh, HAONIOACHNE, OKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpEeHHe, MOJIEIb, SIBJICHHE, TAaPHUKOBBIN 3 (HEKT, TEXHOIOTHs, MaTePHAIIbI.

®usuka: marepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIWJ, H30TOIbI,
PaAMOAKTUBHOCTb, MOJIEKYa, OSJEKTPUYECKUN 3apsll, MPOBOAHUKU, IOIYINPOBOJHUKH,
JMDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHHE BEIIECTBa, ras,
pacTBOp, pPAcTBOPUMOCTb, KPHUCTAJIMYECKass pEIIETKa, CIUIaBbl, (U3MYECKUE BEIUYUHBL,
€IMHULIBI U3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, TUIaHETHh, 3BE3/1b1, COJHIIE.

buonorust: ¢otocunres, apixanue, O6uochepa, skocucreMa, MHUHEpalIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTbI, MAKPO3JIEMEHTBI, TUTATEIbHbBIE BEILIECTBA.

[eorpadusa: armocdepa, ruapochepa, MuUHEpanbl, TOpPHbIE TOPOIbI, TOJE3HBIC
HCKOIIa€MBbI€, TOTUIMBO, BOIHBIE PECYPCHI.

[TNIAHMPYEMBIE PE3VIJIBTATDBI

W3ydyeHne XUMUM B OCHOBHOW IIKOJE HANpaBlI€HO Ha JOCTH)KEHHE OOyJarolIMMHCS
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3YJAbTaTOB OCBOCHMSI Y4€OHOT0 MpeMeTa.

JINYHOCTHBIE Pe3yJIbTaThI

JInuHOCTHBIE PE3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO 0OIIEro 0oOpa3oBaHHS
JIOCTUTAIOTCSL B XOJIe OOyUCHHUS] XUMHUU B €IMHCTBE YUYECOHON M BOCIUTATEIBHOM NEATEILHOCTH
OpFaHI/I?;aIII/II/I B COOTBCTCTBHUHU C TpaI[I/IHI/IOHHI)IMI/I pOCCI/II\/'ICKI/IMI/I COHI/IOKYJ'H)TypHI)IMI/I nu
JyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH, TPUHSATBIMH B OOIIECTBE TNpaBWIAMH W HOPMaMHU
MOBEJICHUS W CIOCOOCTBYIOT TIpOIlecCaM CaMOTIO3HAHHS, CaMOPA3BUTHS M COIHATH3AI[UN
o0yJaromnmxcsl.

JInaHOCTHBIE PE3YNIBTaThl OTPakatoT CHOPMUPOBAHHOCTH, B TOM YHUCJIE B YACTH:
1) ITampuomuueckozo socnumanus

LIEHHOCTHOI'O OTHOLIEHUs K OTECYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJICIMI0, TIOHMMAHMS 3HAYCHUS XMMHUYECKOW HAayKd B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAZIETh JOCTOBEPHOM HWHGPOPMAIIUEH O MEPEAOBBIX JTOCTHKEHUSX U OTKPBITHIX
MHUPOBOW M OTEUECTBCHHON XMMHWH, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 O0IIEeCTBA;
2) I'pasicoanckozo eocnumanus

Hpe)]CTaBJ'IeHI/ISI 0 COoIIMaJIbHBIX HOpMaX " npaBI/max MEKIINYHOCTHBIX OTHOHIeHHﬁ B
KOJUICKTHBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIICCTBEHHO IOJIE3HOM, Yy4eOHO-



UCCIIEIOBATENIbCKON, TBOPUECKON M APYTHX BHJAX JEATEIBHOCTH; TOTOBHOCTU K pa3sHOOOpa3HOM
COBMECTHOM JI€ATEIbHOCTU MPH BBINOJHEHUH Y4e€OHBIX, MO3HABATENIbHBIX 3a]a4, BBIOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB, CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHU IO
¥ B3aMMOIIOMOIIM B Ipoliecce 3TOM Y4eOHOIl NesATeNbHOCTH; TOTOBHOCTH OLIEHHMBaTh CBOE
MIOBEACHUE M IOCTYIIKM CBOMX TOBapHILECH C MO3ULUU HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIEACTBUI IOCTYIIKOB;

3) Illennocmu nayunozo no3Hanus

MHUPOBO33PEHUYECKUX  NPEACTABICHUA O  BEUIECTBE M  XUMHUYECKOM  peakluH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKM M COCTAaBIIOIIMX OCHOBY JUIS
MOHMMAHUSA CYIIHOCTH  HAayyHOW KapTUHBI MHUpa; MpPeICTaBIeHU 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS NPUPOJBI, B3AUMOCBA3AX 4YEJIOBEKA C IPUPOJHOU CPENOM, O POIHU
XUMUH B IO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IIOJyYCHHME HOBBIX 3HAaHUU II0 XUMUH,
HEOOXOUMBIX JIJIs1 00bSCHEHUSI HAOII0IaeMBIX MPOIIECCOB U SIBJICHMIA;

NO3HABATENbHON, MH(POPMAIIMOHHOW M YUTATENbCKOW KYIBTYpPBI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHON paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPaBOYHOM JHUTEPaTypoi, JOCTYIHBIMHU
TEXHUYECKHMU CPEACTBAMH WH(OPMALIMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOyYeHHIO W MO3HAHUIO, JI0003HATEIHbHOCTH, TOTOBHOCTU M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOCKTHOW W HCCIIEIOBATEIBCKON NIEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBICHHOCTU U YPOBHsI 00yUeHUs B AalIbHEHIIIEM;

4) dDopmuposanus Kyibmypl 300po6bs

OCO3HAHUS I1IEHHOCTH JKM3HHU, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 3JI0pOBBbIM 00pa3 »U3HU, OCO3HAHMUS IIOCIEJACTBUI W HENPHUATUS BPEIHBIX
NpUBBIYEK (YIOTPEOIICHUS AaJIKOTOJisl, HApPKOTHKOB, KYpPEeHHs), HEOOXOIMMOCTH COOIIONEHUS
paBwJI OS30MACHOCTH TPH OOpAIEHUH C XMUMHYSCKHMH BEIIECTBAMH B OBITY W pEaIbHOM
JKU3HU;

5) Tpyoosozo éocnumanusn

UHTEpeca K NPaKTHYeCKOMY M3Y4EHUIO MpodeccHii M Tpyaa pa3IMyHOro poja, YBaKEHHE K
TpyLy M pe3ylbTaraM TpPYJOBOM JE€ATEIbHOCTH, B TOM YHCJIE HAa OCHOBE NPHUMEHEHUS
NpEeIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHOTO BBHIOOpAa WHIWBUIYATbHOW TPAECKTOPUU
IPOAOJDKEHUST O0pa30oBaHUsS C YYETOM JMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMHUH,
0O0IIeCTBEHHBIX MHTEPECOB U MOTpeOHOCTEH; ycnemHol npogecCHOHaNbHON AEATeNIbHOCTH U
pa3BUTHSI HEOOXOTUMBIX YMEHHI; TOTOBHOCTb aJJallTUPOBAThCS B IPO(eCCHOHANIBHOM cpefie;

6) IKonocuueckozo éocnumanusn

HKOJIOTMYECKH 1L1€71€CO00pa3HOr0 OTHOIICHUS K MPUPO/E KaK UCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIECTBOBaHUs, MOHMMAHUS IIEHHOCTH 3JJOPOBOrO M 0€30MacHOro obpasa >KM3HH,
OTBETCTBEHHOIO0 OTHOUIEHHUSI K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXMYECKOMY 370POBbIO,
OCO3HAHUs LIEHHOCTH COOJIIO/IEHHsI TIPaBUII 0€30MacHOTO MOBeIeHHs Ipu padoTe ¢ BEeLIeCTBAMH,
a TAK)KE B CUTYAlMSX, YTPOKAIOIIMX 310POBbIO U )KM3HU JIHOIEH;

CHOCOOHOCTH TNPHUMEHATh 3HAHUS, MOJy4YaeMble NMPU H3YYCHUH XUMHH, JUIS PELIeHUs
3a/1a4, CBA3aHHBIX C OKPYXKAlOIIeW MNPUPOAHON CPENoW, MOBBIIMICHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYPBI, OCO3HaHHs II00ATBHOTO XapaKTepa SKOJOTMUYECKUX MpOoOJeM U MyTed UX pelIeHus
ITOCPEICTBOM METOJIOB XUMUH;

DKOJIOTMYECKOTO MBILIJIEHUSI, YMEHHMS PYKOBOACTBOBATbCS MM B II03HABATEIbHOM,
KOMMYHUKAaTUBHOW U COLMAIBHOMN MTPaKTHKE.

MeTtanpeameTHblie pe3yabTaThl
B cocrtaBe MeranpeAMETHBIX pE3YIbTAaTOB BBIIENAIOT 3HAYUMBIE IS (POPMUPOBAHUS
MHUPOBO33pEHHUs OOIIeHayuHbIe MOHATUS (3aKOH, TEOpHs, NPUHLUI, TUIIOTE3a, (akT, CHUCTEMa,
npoliecc, HIKCIEPUMEHT U JPYyroe.), KOTOpble UCHONb3YIOTCS B €CTECTBEHHO-HAYYHbIX YUEOHBIX
peaMeTax U IMO3BOJISIFOT Ha OCHOBE 3HAHUHM U3 3TUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O
LIEJIOCTHOM Hay4yHOW KapTWHE MHpa, U YHHBEpCalbHble yuyeOHbIe ACWCTBUS (ITO3HABATENbHBIE,



KOMMYHUKAaTUBHBIC, PETYISTHBHBIC), KOTOpble 00OecneynBaioT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOATENILHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHO! A€ATEIbHOCTH.

ITo3naBaTe/bHBIC YHHBEPCAJIbHbIC YU4eOHbIC el CTBUSA

Baszogvie nozuueckue oeiicmeusn:

YMEHHEM HCIIOIb30BaTh IPHUEMBI JIOTUYECKOIO MBIIUIEHUS IPU OCBOCHUU 3HAHUM:
pacKpblBaTb CMBICI ~XMMHUYECKUX MOHATHM (BBIAENATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JPYTUMH MOHSATUAMH), UCIOIb30BATh MOHATHUS A OObSACHEHMS
OTACTBbHBIX (DAKTOB M SBJICHUIN; BBHIOMpATh OCHOBAHUS M KPUTEPUM IS KiaccupuKauuu
XUMHYECKHMX BEIIECTB U XMMUYECKUX PEAKIMM; yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHBIEC CBA3H
MEXy 00bEKTaMH U3yUYEHUS; CTPOUTH JOTMUYECKUE PacCyXACHUs! (MHIyKTUBHbBIE, J€1YKTUBHBIE,
10 QHAJIOTUH); JIeNIaTh BBIBOJIbI U 3aKIIFOUCHMUS;

YMEHHUEM IIPUMEHSATH B MPOLIECCE MMO3HAHUS MOHATHUS (IPEAMETHBIE U METAIPEIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMbleé B XHUMHUH, MPEoOpa30OBbIBATh LIUPOKO
IIPUMEHSIEMbIE B XUMUU MOJIEJIbHBIE TIPEJCTABICHNUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
XUMuyeckass (opMmyna M ypaBHEHHME XMMHUYECKOM peakluu — Tpu pelIeHUud ydeOHo-
MO3HABATEIbHBIX 33Jad; C Y4€TOM OTUX MOJENbHBIX IHPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIC NPU3HAKU M3YYa€MbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHYECKUX PEAKIHIA; BBISBISATH OOIINE 3aKOHOMEPHOCTH, MPUYUHHO-CIIEJCTBEHHBIC CBSI3U H
IIPOTUBOpEYNsl B M3Yy4aeMbIX MpOLEccax W SABICHMSX; MpeAJararb KpUTEPUM AJI BBIABICHUS
ATUX 3aKOHOMEPHOCTEN U IMPOTUBOPEYUI; CAMOCTOSTENBHO BBIOUPATH CLIOCOO pelieHus y4eOHOoI
3a7ja4d (CpaBHUBAaTh HECKOJIBKO BAPMAHTOB pEIEHMs], BbIOMpaTh Hanboee MNOAXOAALIMNA C
Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB);

ba3zosevimu uccnedosamenvckumu oeiicmeuamu

YMEHHMEM HCII0JIb30BaTh MOCTABIEHHbIE BOIPOCHl B KaY€CTBE MHCTPYMEHTa MO3HAHHUS, a
TAaKKe B KauecTBE OCHOBBI Ui (OPMHUPOBAHUS THIIOTE3bl IO IPOBEPKE NPaBUIBHOCTU
BBICKa3bIBAEMBbIX CYKICHUII;

nproOpeTeHre OmbITa MO IUIAHMPOBAHUIO, OPraHU3allMM M MPOBEJCHHUI0 YYEHHYECKHX
HKCIEPHUMEHTOB: YMEHHE HAOII0IaTh 32 XOJOM MPOIECCa, CAMOCTOSTEIbHO MPOTHO3UPOBATh €r0
pesynbrar, (GopMynupoBaTb 000OLIEHHS U BBIBOABI IO pe3ylbTaraM MPOBEAEHHOTO OIbITa,
MCCJIEZIOBAHNUS, COCTABIATh OTUYET O MPOJIETaHHON padoTe;

Pabomoi c ungpopmayueii

YMEHHMEM BbIOMpaTh, aHAJIM3UPOBATh M MHTEPIPETUPOBATh HHMOPMAILUIO PA3ITUYHBIX
BUJOB U (hOpM NpEeACTaBICHUS, MOIYYaeMYyI0 U3 pa3HbIX HMCTOYHHUKOB (HAy4HO-TIOMYJspHas
JUTepaTypa XHUMHUYECKOTO COJEp)KaHUs, CIIpaBOYHble Mocobus, pecypcbl HHTepHera);
KPUTUYECKH OLICHUBATh IPOTUBOPEUMBYIO U HETOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUEM MPUMEHSTh pPa3IM4HbIE METO/IbI U 3alIPOCHl IPU MOUCKE M 0TOOpE H(OpMauu U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX JUIS BHIOJTHEHHUS y4EOHBIX U MO3HABATENIbHBIX 3a/1a4
ONpeAeNéHHOr0 TUIA; NMPUOOpPETeHHE OmblTa B 00JAaCTH MCIOJIB30BaHUS HMH(POPMALMOHHO-
KOMMYHHMKaTHBHBIX TEXHOJOTUH, OBJIAJACHUE KYJIbTYPOH aKTHBHOI'O MCIOJIb30BaHUS PA3IUYHBIX
MOMCKOBBIX CHUCTEM; CAaMOCTOATEIbHO BBIOMpAaTh ONTUMaIbHYIO (QOpPMY MpeAcTaBIeHUs
UHGOPMAIMM U WIUIIOCTPUPOBATh peIlaeMble 33/7a4d HECIOXKHBIMH CXEMaMHM, JuarpaMMamu,
npyrumu popMamu rpaduKH U UX KOMOMHAIUSMUY;

YMEHHEM HCIOJb30BaTh W aHAJIU3UPOBATh B Ipolecce Y4eOHOW M HCCIIeA0BaTEIbCKOM
JEeSTeNIbHOCTH UH(GOPMAIUIO O BIMSIHUU MPOMBIIIJIEHHOCTH, CEIbCKOTO X035HUCTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPYKAIOILEN IPUPOJHON CPELBL;

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIE 1eliCTBUA:

YMEHHEM 3a/laBaTb BOIPOCHl (B XOJe JAMajora W/WIM JUCKYCCHH) 10 CYIIECTBY
oOcykgaemMol TeMmbl, (OPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTENHHO BBINOJIHEHUS
IIPEUI0KEHHOH 3a1a4H;



npuoOpeTeHre  OmbITa  NPE3CHTAIMM  PE3YJAbTaTOB  BBINOJHEHHUS  XHMHYECKOTO
SKCIIEpUMEHTa (J1Ja0OpaTOPHOTO OIbITa, JAa0OpPaTOPHOM pabOTHI MO HCCICIOBAHUIO CBOMCTB
BEIICCTB, YI€OHOTO MPOCKTA);

3aMHTEPECOBAaHHOCTh B  COBMECTHOM CO  CBEPCTHMKAMM  II03HABaTelIbHON |
UCCIIEIOBATENILCKON JIEATENbHOCTH NPU PEUICHWH BO3HUKAIOUIMX IMPOOJIIEM Ha OCHOBE YydéTa
Oo0LIMX MHTEPEeCOB M COMIACOBaHMS MO3UIUN (0OCyKIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBHIA, ONpeAeIeHHEe KPUTEPHEB M0 OIICHKE KayecTBa
BBITIOJIHEHHOW PabOTHI U Jp.);

PeryasiTuBHbIE YHUBepPCAJIbHbIE y4eOHbIEe 1eiiCTBHUS:

YMEHHEM CaMOCTOSITEIILHO OMPEENSTh eI JesTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIISTS,
KOHTPOJIMPOBaTb M TIPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BBIOMPAThH
HauOonee dGGEKTUBHBIE CIIOCOOBI  pEHICHUS y4eOHBIX W  II03HABAaTEIBHBIX  3aj1ad,
CaMOCTOSITEIIBHO COCTaBIIATh WM KOPPEKTHPOBATh IIPEIJIOKEHHBIM QJITOPUTM JEHCTBHU IpU
BBIMIOJTHEHUH 33/laHui ¢ y4€TOM TMONy4yeHUs HOBBIX 3HAHUN 00 H3ydyaeMbIX OOBEKTaX —
BEIIIECTBAX U PEaKIUIX; OLIEHUBATh COOTBETCTBHUE MOMYYCHHOTO Pe3ybTaTa 3asiBICHHOH 1IETIH;

YMEHHEM HCIONB30BaTh U aHATM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBUU 3aaHHIA.

IIpeameTHbIe pe3y/IbTaThI
B cocraBe mnpeaMETHBIX peE3yabTATOB II0 OCBOEHHMIO OOS3aTEILHOIO COJEpIKaHMS,
YCTQHOBJICHHOTO JaHHOM (¢exepaibHO pabouell MporpamMMoi, BBIIEISIOT: OCBOCHHBIE
oOyyaroluMuCcs Hay4yHble 3HAHUS, YMEHMsI MU CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHON 00sacTh «XUMUS», BUIBl JESATEILHOCTH IO IOJIYYEHUIO HOBOIO 3HAHHUSA, €ro
MHTEPIIpETAlUU, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIUX.

K kxoHuy oOyueHus B 8 kJjiacce npeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHHUI:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMMUECKHUX IOHSATHI: aTOM, MOJEKYJa, XUMHUYECKUUN
3JIEMEHT, IIPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, CMECh (OJHOPOHAS U HEOJAHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTENIbHASI aTOMHasi U MOJIEKYJIsIpHas Macca, KOJUYECTBO BEIECTBA,
MOJIb, MOJISIDHAs Macca, MaccoBas J0JII XMMHUYECKOTO JJIEMEHTAa B COCIUHEHUH,
MOJISIPHBIA  00BEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb, 3JIEKTPOOTPULIATEIILHOCTD,
CTETIEHb OKHUCIIEHMs, XUMHMUYECKas peaklus, KiIacCUu(UKALUs peakuui: peaxiuu
COEIMHEHUS, PEAKIMH DPA3JIOKCHMsI, PEAaKLIUU 3aMELICHUs, peakuuu OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE PEaKIMH, TEIUIOBOM A(PQPEKT peakiuu, sIpo aToMma, 3JIEKTPOHHBIN
CIIOM aroma, aTOMHas OpOuTalb, PaguyC aToOMa, XHUMUYECKas CBs3b, MOJSpHas U
HENOJISIPHAsl KOBAJIEHTHAs CBsI3b, MOHHASI CBS3b, MOH, KATUOH, aHWOH, PAaCTBOP, MacCOBas
JI0J1s1 BellecTBa (IIPOLEHTHAsI KOHIIEHTPAlMsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IOHATUH W NPUMEHATH OTH
MOHSITHS IIPU ONTUCAHUM BELLIECTB U UX MPEBPAIICHU;

e HCHOJb30BATh XMMUYECKYI0 CHMBOJMKY JJIsi COCTaBle€HUS (OpMYJd BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e OMNpeneNsITh BAJICHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COEAMHEHUSX, CTENCHb
OKHUCJICHHUS DJEMEHTOB B OWHApHBIX COEAMHEHUSX, MPHUHAJJIEKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy CO€QMHEHUH 1o ¢dopMmynaM, BUA XUMHUYECKOW CBS3U
(xoBaJIeHTHasl U MOHHAs) B HEOPTraHUYECKUX COCTUHEHUSIX;

e packpeiBath cMblca llepuoanueckoro 3akona JI. M. MenneneeBa: 1€MOHCTpUPOBATH
MOHMMAaHHUE TEePUOINYECKON 3aBHCHUMOCTH CBONCTB XUMHYECKHX 3JEMEHTOB OT HX
nosiokeHnss B llepuoauueckoil cucTeMe, 3aKOHOB COXPAaHEHHUS MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUs, 3aKOHa ABOTaipo;

e ONWCHIBATh M XapakTepu3oBaTh TabauuHyro ¢opmy [lepuonndeckoit cUCTEMBI
XUMHYECKHX DJJEMEHTOB: pa3nyarTh IMOHATUS «TJaBHas mnoArpymnmna (A-rpymnma)» u
«mobounass mnoxarpynmna (b-rpynma)», Manble u  OoNbIIME TEPHOIbI, COOTHOCHTH



0003HaYeHMsI, KOTOpble MMEIOTCst B Tadnmie «[lepuoamdeckas cucrteMa XHUMHUYECKUX
snemeHToB [[. WM. MenaeneeBa» ¢ 4YHMCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB W 3apsii  sapa, oOIIee 4YHCIO DSIEKTPOHOB U
pacrpeziefieHue UX MO0 3JIEKTPOHHBIM CIIO0SM);

KJIACCHU(UITUPOBATh XUMHUUYECKUE DJIEMEHTBI, HEOPTaHMUYECKHE BEIICCTBA, XUMHUYECKHE
peakiuu (IO YHMCIYy M COCTaBY YYacTBYIOIIMX B pPEaKIMH BEHIECTB, MO TEIUIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOICTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  TMOJATBEpPKJasi  ONUCAHUWE  MPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUIN B Pa3IUYHbIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (opmyse coeIuHEeHHs, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIIUY;

IIPUMEHATh OCHOBHBIEC OIE€pPAllMM MBICIUTEIBHON AESITENbHOCTU — aHaJIUu3 M CUHTE3,
cpaBHEHHE, 0000IIEHHE, CUCTEMATU3AINIO, KJIACCU(PHUKALINIO, BBISBICHUE MPUYMHHO--
CJIE/ICTBEHHBIX CBS3€H — JJI1 W3Y4YEHUs] CBOMCTB BEUIECTB M XHUMHUUYECKHX DPEAKLHUU,
€CTECTBEHHO-HAYYHbIE METOJIbI TIO3HAHUS — HAOJIIO/ICHUE, U3MEPEHUE, MOJICITUPOBAHNE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

ClIeIOBaTh TpaBHUJaM  TIOJB30BAaHUS XHUMHYECKOH TIOCYlIOH U  J1ab0opaTOpHBIM
o0opy/soBaHUEM, a TaKXe IpaBWiIaM OOpallleHHsl C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYCHHUIO U
coOMpaHHMIO Ta3000pa3HBIX BEIIECTB (BOAOpPOJAa U KHCIOpPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM JIOJIEH paCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH U
MIPOBOJIUTh XMMHUYECKHE SKCIEPUMEHTHI 110 PACHO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIAKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPyTHE).

K xoHuy oOydeHus B9 kJjiacce npeMETHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHUI:

PacCKpBIBaTh CMBICI OCHOBHBIX XHMHMYECKUX ITOHATHM: XHMHMYECKHH DIJIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTUOH, AaHUOH, IPOCTOE BELIECTBO, CI0KHOE BEILECTBO, BAJICHTHOCTD,
ANEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIEHUs, XWMHUYECKass pPEeaklHs, XUMHUYeCKas
CBSI3b, TEIUIOBOW 3(P(eKT peakluu, MOJb, MOJSAPHBIA 00BEM, PacTBOP, NEKTPOJUTHI,
HERJIEKTPOJIUTHI, DJEKTPOJIUTHYECKas JAMCCOLMAlMs, pPEaKIU HOHHOro oOMeHa,
KaTaJlu3aTop, XUMHMYECKOE paBHOBECHE, OOpaTHMMble U HEoOpaTHMbIE peaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINN, OKACIUTEb, BOCCTAHOBUTEIb, OKHCICHUE
U BOCCTAaHOBJICHHME, aJUIOTPOIuUs, aM(pOTEpPHOCTb, XUMHMUYECKass CBs3b (KOBaJEHTHas,
MOHHAsl, METaJUIMYecKas), KpHUCTa/lInyeckas pemiérka, KOppo3us METaJUIOB, CILIABBI,
CKOPOCTb XMMMYECKOM peaklMH, MpelnenbHo jJonyctuMas KoHueHtpauus [IJIK
BELICCTBA,

WJUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IIOHATUNM M IPUMEHATH 3TH
MTOHATUS ITPU ONMCAHHMM BEIIECTB M UX MTPEBPAICHU;

UCTOJIb30BaTh XWMHUYECKYI0 CHMBOJIMKY JJIsI COCTaBlI€HHs (OpMYyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OIIPEJENATh BAJICHTHOCTb U CTENEHb OKUCIICHUSI XMMUYECKUX JJIEMEHTOB B COCUHEHUAX
Pa3IMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIECTB K ONPENEIEHHOMY KJIACCY COCIUHEHUN
no Qopmynam, BHJI XUMHYECKOW CBs3M (KOBAJIEHTHAs, WOHHAs, MeTaJsIMuyeckas) B
HEOPraHMYECKUX COEAMHEHHUSX, 3aps]l MOHA M0 XUMHUYECKOH (GopMmysie, XapaKTep Cpelsl
B BOJHBIX PAacTBOPAaxX HEOPraHUYECKUX COCIUHEHUM, TUIl KPUCTAIUIMYECKON PEIIETKU
KOHKPETHOI'O BEILIECTBA;



packpsbiBaTh cMbIca [Iepuoguueckoro 3axona J[. 1. MenneneeBa u J€EMOHCTPUPOBATH €r0
NMOHMMAaHUE: ONHMCHIBaTh W XapakTepu3oBaTh TaOnuuHyio ¢opmy Ilepuonnueckoit
CHCTEMBl XHUMHYECKMX 3JEMEHTOB: pasziInyaTh MOHATHS «rJlaBHas mnoarpymmna (A-
rpymma)» u «mobouyHas mnoxarpynna (b-rpymnma)», Maneie u  OoNbIIME€ TIEPHOIBI,
COOTHOCHTH 0003HAYEHUs, KOTOPBIE UMEIOTCS B MEPUOANYECKON TaOIHUIlE, C YNCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa,
oO111ee YUCIIO 3JEKTPOHOB U paclpe/iesieHue UX MO 3JIEKTPOHHBIM CJOSIM), OOBSICHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COSAMHEHUN B Mpeaesax
MaJIbIX TIEPUOJIOB U TIIABHBIX MOATPYII C YYETOM CTPOSHHS X aTOMOB;
KJIaCCU(UIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMHUYECKUE
peaknuuu (IO YUCIYy M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATH) OOIME W CHEHU(PHUECKHEe XHMHUYECKHE CBOICTBA
MPOCTBHIX U CJIOXKHBIX BELIECTB, MOATBEPKJIasi OMHUCAHUE MPUMEPaAMH MOJIEKYJISIPHBIX U
WOHHBIX YPaBHEHUU COOTBETCTBYIOIINX XUMUYCCKUX PEAKIUH;

COCTaBIISITh YPABHEHUS AJIEKTPOIUTUYECKON TUCCOLMAIMU KUCJIOT, IIeJouell U comeid,
NOJIHBIE M COKPAUIEHHBIC YpaBHEHHS PEAKIMii MOHHOTO OOMEHa, YpaBHEHHsS PEaKIIHid,
MOJATBEPXKJAIOIIUX  CYLIECTBOBAHME TEHETUYECKOW CBSI3M MEXIY BelIECTBaAMH
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMl MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OaJlaHCa dTHX PEaKLuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCUMOCTH OT WX CTPOEHUS, BO3MOKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

BBIUMCIISTH OTHOCHUTEIBHYIO MOJIEKYISPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCCOBYIO
JIOJTF0 XMMHUYECKOTO 3JIeMEHTa 1o (popMyiie COeTUHEHHUsI, MACCOBYIO OO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOUN pEaKinu;

coONoaTh ~ TpaBWiIa  TOJNB30BAaHUS  XMMHUYECKOH TOCYyIOM ¥ J1abOpaTOpHBIM
o0opyJIOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBHU C
WHCTPYKIHUSMH TI0 BBITIOJTHEHHUIO JIAOOPATOPHBIX XMMHUYECKHX OIBITOB IO MOTYYSHHIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (aMMHUAaKa U YTIIEKHCIOTO rasa);

NPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE Ka4eCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TyTEM XJIOpHA-, OpOMHUA-, HMOAUI-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(dar-, TUAPOKCHI-MOHBI, KATHOHBI aMMOHHUS W HWOHBI HW3YYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMYECKHUX BEIIECTB;
NPUMEHSITh OCHOBHBIC OTEpAIlMM MBICITUTEIFHON IEATEeIbHOCTH — aHAllu3 W CHHTE3,
CpaBHEHHE, 00001IeHNE, CUCTEMATU3alINIO, BBISIBICHUE TPUUUHHO-CIIEICTBEHHBIX CBS3Ei
— JUIS U3YYEHHsI CBOWCTB BEIIECTB W XUMHYECKHX DPEAKIHH, €CTECTBEHHO-HAay4YHBIE
METOJbl TO3HAaHUA — HaAOMIOJIEHUuEe, W3MEPEeHHue, MOJICTUPOBAHUE, OSKCIIEPUMEHT
(peasbHBIN U MBICIIEHHBIH).

TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC
Ne HaumenoBanue paszfenoB 1 TeM IpOrpaMMbl Konuuectso uacos OnexTpoHHBIE (IIM(POBEIE)
n/m Bcero | Ilpaktuueckue 00pa3oBaTeNIbHBIE PECYPCHI
paboThI
Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE MTOHATHS
1.1 | Xumus — BakHast 001aCTh 5 2 bubmuoreka [{OK
€CTECTBO3HAHUS M MPAKTHYCCKOI https://m.edsoo.ru/7f41837c
JIESITENIbHOCTH YEJIOBEKa
1.2 | BemecrBa 1 XUMHUUYECKHE 15 bu6nunorexa LIOK
peaKiuu https://m.edsoo.ru/7f41837c
Wroro no pazneny 20 2



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

Pasznea 2. BaxxHelilme npeacTaBuTe/ il HEOPraHU4eCKUX BellecTB

2.1 | Bo3ayx. Kucnopon. [lonsitue 06 6 bubmuoteka [IOK
OKCHJIaX https://m.edsoo.ru/7f41837c
2.2 | Bonopon. [lonsiTue o KUCIOTax 8 1 Bu6muotexa [JOK
COJISIX https://m.edsoo.ru/7f41837c
2.3 | Bona. PactBopsl. [lonsitie 00 S) 1 Bu6muotexa [JOK
OCHOBaHHMSIX https://m.edso0.ru/7f41837¢c
2.4 | OCHOBHBIE KJIACCHI 11 1 bubnunorexa LIOK
HEOPraHMYECKUX COCAMHCHUI https://m.edsoo.ru/7f41837¢c
HWroro no pazneny 30 3

Paznen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucreMa XUMHYECKHX 3J1eMEHTOB
. . MenpgeseeBa. CTpoeHue aToMOB. XUMHYECKasl ¢BsA3b. OKUCIUTEIbHO-
BOCCTAHOBHMTEJIbHbIE PeAKIIHN

3.1 | [lepuonuueckuii 3aKOH 1 7 bu6nmoreka [IOK
[Mepuoaunyeckas cucrema https://m.edsoo.ru/7f41837¢c
XUMHYECKHX 31eMeHTOoB JI. H.

MenneneeBa. CtpoeHue atroma

3.2 | XuMuueckas CBS3b. 8 bubnuoreka [{OK
OKHCIIUTEIBHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
Hroro no pazgeny 15

PezepBHOE BpeMms 3 [[bubmuoteka [IOK

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

OBUIEE KOJIMYECTBO YACOBIIO | 68 5

ITPOI'PAMME

9 KITACC
Ne HaummenoBaHme pa3nenos u TeM IpOrpaMMbl KommaectBo yacos DnexkTpoHHbIE (U POBHIE)

n/m Beero | Ilpaktiueckue 00pasoBaTenbHbIE PECYpPCh
paboThI

Pa3nen 1. BemecTBO M1 XMMH4YeCcKHe peaKIuu

1.1 | [ToBTOpeHue U yriaydienue 5 bubmmnoreka HOK
3HaHMUI OCHOBHBIX Pa3fesioB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmuoteka [IOK
XMUMHYECKUX PeaKiui https://m.edso0.ru/7f41a636

1.3 | DnekTponuruyeckas 8 1 bubmuoteka [IOK
nucconuanysg. XUMUYeCcKue https://m.edso0.ru/7f41a636
peaKIMy B pacTBOpax
Hroro no pasgeny 17 1

Pasznen 2. HemeTa/sIbI M HX cOeTMHEHHUS

2.1 | OOmias xapaKkTepUCTHKA 4 1 bu6muoreka [JOK
XUMHYECKHX d1eMeHTOB VIIA- https://m.edsoo0.ru/7f41a636
rpynmsl. ['agoreHsl

2.2 | OOmias XxapaKkTepUCTHKA 6 bu6muoreka [JOK
XUMHYECKHX DIIeMEHTOB VIA- https://m.edsoo0.ru/7f41a636
rpynmsl. Cepa u €€ coequHeHus

2.3 | OOmras xapakTepucTHKa 7 1 bubmuorexa [IOK
XHUMHYECKUX 3JIEMEHTOB VA- https://m.edsoo.ru/7f41a636
rpynmsl. A3ot, pochop u ux
COCZIMHEHUS

2.4 | OOuias xapakTepuCTHKa 8 2 bubmuoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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
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XUMHYECKHX 31eMeHTOB [V A-
TPYHIBL. YTIEPOL U KPEMHUN U
UX COCIMHCHUS

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

Wroro no pazueny 25
Pa3zgen 3. MeTa/iIbI M BX COeTUHEHU S
3.1 | O6mKe cBOMCTBA METAJIJIOB 4 bubnuorexa [{OK
https://m.edsoo.ru/7f41a636
3.2 | BaxHeiiime MeTaIbl M UX 16 bubnunoreka LIOK
COCIMHECHUS https://m.edso0.ru/7f41a636
Wroro no pazueny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 | BemecTBa 1 MaTepuaibl B )KU3HU 3 bu6nmoreka [IOK
YelIoBeKa https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
PesepBHOE BpeMms 3 bubnmoreka [JOK
https://m.edso0.ru/7f41a636
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