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2.J1osicHUTEILHAS 3aIIUCKA

Hannas nmporpamma npeanazaadeHa st ooyqaromuxcs [ KOY VP «lllkona Ne4 7y
Hannas pabouast mporpaMma COCTaBJIeHa B COOTBETCTBUH CO CIEAYIOMIMMH TOKYMEHTAMH:
3akoHOM PDNe273 «O6 oOpazoBanuu B Poccuiickoii denepanumn» ot 29 aexabps 2012 rona;
- tpeboBanmsiMu DenepanpHoro I'ocynapcTBeHHOro 00pa30BaTEIbHOTO CTaHIApTa OCHOBHOI'O OOILETo
o0Opa3oBaHus;
- DepnepanbHBIl TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTAaHAAPT OCHOBHOTO OOIIET0 0O0pa3oBaHMS
(ITpukaz MunmnpocBemenuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBan MUHHUCTEPCTBOM
roctanmn Poccntickoit @enepanun 05.07.2021 1.)
'CaHI/lTapHO'Z)HI/II[CMI/IO.HOFl/IHCCKI/IC TpCGOBaHl/Iﬂ K OpraHu3alusaM BOCIHUTaHUA U O6y‘~ICHI/lﬂ, OoTAbIXa U
o3mopoBicHUS jgered u  momoxexku. Canmrapusle mpaBumiaa  CII 2.4.3648-20  yTBepKICHBI
nocranoByieHreM Ne28 ['1aBHOTO rocy1apcTBEHHOro caHuTapHoro Bpada PD ot 28.09.2020 r.
- [IpaBoycTaHaBINBAIOIIMMHU JOKYMEHTAMH U JIOKaJIbHBIMA HOPMAaTUBHBIMH aKTaMU:
- Ycrasom 'KOY VP «l1lkoma Ne 47»;
- Ilonmoxenuem o ¢opmax, NEPUOTUYHOCTH, MOPSIIKE TEKYIIEro KOHTPOJIS YCHEBAEMOCTH H
MpOMeXXyTOUHOH aTtectarmu obydatonuxcs B O0;
- [TonmosxeHreM 0 BHYTPEHHEH CUCTEME OLICHKU KayecTBa 00pa30BaHUs;
- Ilomoxxenuem o opmax oOydeHHUS W PETITAMEHTHUPYET MOPSAOK Pa3pabdOTKH M pearu3aluu padbodnx
IpOrpaMM IeJaroros.

Pabouas mporpaMmMa mo XUMHH i1 00yYarOIIUXCSI C 3aJEPIKKON IICUXUIECKOTO Pa3BUTHUS (ajee
— 3IIP) Ha ypoBHE OCHOBHOIO OOIIET0 OOpa30BaHMsS COCTaBlieHa B COOTBETCTBHU ¢ DelepanbHBIM
TOCYAapCTBEHHBIM  00pa30BaTeNlbHBIM  CTAaHAAPTOM OCHOBHOTO oOmiero oOpazoBanms (IIpukas
Munnpocsemenuss Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM IOCTHIIUU
Poccuiickoit ®eneparum 05.07.2021 1., per. Homep 64101) (manee — ®I'OC OOO), IIpumepHnoii
aZanTHPOBAaHHOW OCHOBHOW 00pa3oBaTelNbHONH TPOTPaMMON OCHOBHOTO o0OmIero oOpa3oBaHUs
oOygarommxcs ¢ 3aJiepKkoi cuxuaeckoropazputus (nanee — [IAOOIT OOO 3I1P), [TpumepHoit pabodeit
porpaMMBbl yaeOHOro mpeamera «Xumus» (06a30BbIil ypoBeHb), [IpuMepHOH MporpaMMoil BOCTIHTAHUS
00y4JaroLIuxcs Npy MOJIyYeHHH OCHOBHOTO 00IIEro 00pa3oBaHMs, C yUE€TOM paclpeesICHHbIX 0 KiIaccam
NPOBEPsieMbIX TPEOOBaHMH K pe3ybTaTaM OCBOESHHUSI OCHOBHON 00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOT'O
obrmrero oOpa3oBaHusl 1 SIEMEHTOB CONEPKaHUS, MPEACTABICHHBIX B YHUBEPCAILHOM Koau(dUKarope 1o
xumuu, KoHnenuu npernogaBanusi yueOHOro mpeaMmera «XuMHUsS», B 00pa30BaTelbHBIX OpraHU3aIUsIX
PO, peanusyromux 0CHOBHbIE 00111€00pa30BaTENIbHbIE IPOIPAMMBI.

Konyenyus (ocnoenas udes npoepammol)
Konmeniys nporpaMMsl — YCTPaHEHHE CYIIECTBYIOIIUX HEIOCTATKOB B CHCTEME XUMHUYECKOTO
00pa3oBaHus U MPOCBEIIEHHUS, 0OeceueHre e€ COOTBETCTBHS COBPEMEHHBIM MOTPEOHOCTSIM rOCYIapCTBa
1 001IecTBa.
B paboueii mporpaMme coOII01aeTCs PEEMCTBEHHOCTh C MTPUMEPHBIMHU NMTPOrPAMMAaMK HAYaTbHOTO
o011rero 00pa3oBaHusi, B TOM YHUCIIE U B UCIIOJIB30BAHUM OCHOBHBIX BUJIOB YUCOHOM JCATEIEHOCTH
00yJaronmxcs.

B ocHoBe wuHHOBamuoHHOTO Tmpoekta @OI'OC MOJIOKEHO HCHONB30BAHHE CHUCTEMHO —
JESITeIbHOCTHOTO TIO/IX0/1a, ONPENEIIIONIETO MPEUMYLIECTBA Pa3BUBAIOIIETO O0YUEHHsI IO CPABHEHUIO C
TPaJMIIMOHHEIM. OJTO TO3BOJAET couyeTarh (OpMbI PabOTHl (MHAMBHIYaIbHYIO, TPYIIIOBYIO U
(bpOHTANBHYI0), ONMUpaThCS Ha 30HY OJIM)KAWIIEro pa3BHUTHS, YCBaWBaTh HE MPOCTO CYMMY 3HAHUH, a
CIoCcOOBI MMO3HAHMS, Pa3BUBATh TEOPETUYECKOE MBINIICHHE M (OPMHUPOBATH JTUYHOCTH, CIIOCOOHYIO K
CaMOCTOSTEITLHON TBOPYECKOH JIeATEIHHOCTH.

OO60CHOBaHHOCTSH (aKTyaJIbHOCTh, HOBH3HA, 3HAYMMOCTh) yU4eOHOTO MpeMeTa:

Pabowas mporpamma Kypca XWUMHH JUIsi OCHOBHOHM NIKOJBI pa3paboTaHa B COOTBETCTBUU C
®denepallbHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAapTOM 00IIero odpa3zoBanus. B Hell Takke
YYUTBHIBAIOTCS. OCHOBHBIEC HICH M MOJIOKEHUs [IporpaMMbl pa3BuTHs U (HOPMUPOBAHHUS YHHBEPCAIbHBIX
y9eOHBIX IEHCTBHH 1T OCHOBHOTO O0IIET0 00pa30oBaHMsL.

B cooTBeTcTBUM € 3THMH JOKYMEHTaMH 00yYarONUecs TOJKHBI OBIIAJAECTh MPUEMaMU, CBSI3aHHBIMU
C ONpEICIICHUEM TIOHITHIA: OTpaHUYMBATh HMX, OMHCHIBATh, XapaKTEpHU30BaTh U CPaBHUBATh. Tak Kak
XUMHUST — HayKa SKCIEepHUMEHTAlIbHAsl, 00yJaromiecss JOJKHBI OBJIAJCTh TAKHMH IT03HABATEIBHBIMU
y4eOHBIMU JICHCTBUSIMH, KaK OSKCIICPUMEHT, HaOIIOJICHUE, W3MEPCHHUE, OIMCaHHe, MOJCIUPOBAHUE,



TUNOTE3a, BBIBOJ. B mporecce m3ydeHns Kypca y 00y4aroIIuXxcs MPOI0IHKAI0T (POPMHUPOBATECS YMEHUS
CTaBUTHh BOTIPOCHI, OOBICHATD, KIIaCCU(PHUIIPOBATh, CPABHUBATH, OIPENEISITh HCTOYHUKHA HH(pOpManuy,
MoNTydaTh W aHaJN3UPOBaTh €€, TOTOBUTH WH(POPMAIMOHHBINA TMPOIYKT, MPE3EHTOBATH €r0 W BECTH
muckyccuto. CleoBaTenbHO, NeSTEILHOCTHBINA MOAXO0 B U3YYCHUU XUMHH CIIOCOOCTBYIOT JOCTHIKCHUIO
JIMYHOCTHBIX, IPEAMETHBIX M METAIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOR.

XuMus BXOIUT B 00pa3oBareinbHyto 001acTh «EcTecTBO3HaHMEY. YUeOHBIN peaMeT «XUMUsT» BXOIUT B
mpeaIMeTHYI0 001acTh «ECTECTBeHHOHAYYHBIC TPEMEThDY.

Henu u 3axa4u n3y4eHns yaeOHOTO TpeaMeTa « X UMHUsD)

OO6mue menu u3ydeHWs yd9eOHOro mpeameTa «XuMHS» mpeactaBieHsl B llpumepHoit paboueit
porpaMMe OCHOBHOTO o0Imiero oopazoBanusi. OHU aKTyaJU3UPOBAHBI C YYETOM HOBBIX NMPHOPUTETOB B
CHCTEME OCHOBHOTO OOIIEro 0Opa3oBaHUS, HANPABICHHOCTH OOyYEHHUS Ha pa3BUTHE W CaMOPA3BHUTHE
mugHOCTH, (hopMHpoBaHWE €€ WHTeUIeKTa W o0med KynbTypbl. OOydeHHe yMEHHIO YYHTBCA U
MPOJOJDKATh CBOE 00pa3oBaHUE CAMOCTOSITENBHO B HACTOSIEE BpeMsl SIBISIETCS OMHOW M3 Ba)KHEWUIIHX
(byHKIUH yueOHBIX IPEIMETOB, B TOM YUCIIE H «XUMHM».

Husa obyuatomuxcs ¢ 3I1IP, tak ke, Kak ¥ UIsI HOPMATHBHO Pa3BUBAIOIINXCS CBEPCTHHUKOB,
OCBaWBAIOIINX OCHOBHYIO 00pa30BaTeNbHYIO INPOTpaMMy, AOMUHHUpYIOIIEe 3HA4YE€HHE IMPHOOpPETaroT
TaKue LeNH, KaK:

(hopMUpOBaHHE MHTEILIEKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYIHUYECTBY, CAMOCTOSTEILHOMY
MIPUHATHIO PEIIEHUH, CIOCOOHO alanTHPOBaTHCS K OBICTPO MEHSIOMIMMCS yYCIOBHAM KU3HU;
HaIlpaBJICHHOCTb 06y‘-ICHI/I$1 Ha CHUCTEMaTH4YCCKOC HpI/IO6HIeHI/IC ydamuxcesa K CaMOCTOATEIILHOM
MO03HABATEIbHOW JIESATETBHOCTH, HAyYHBIM M TPAKTHUECKUM METoAaM TO3HAHUS, (OPMHUPYIOIIUM
MOTHUBAIUIO M PA3BUTHE CTIOCOOHOCTEH K XHUMHUU;

oOecrieueHUe YCJIOBHI, CIOCOOCTBYIOIIMX MPHOOPETCHHIO OOYYarOIIMMHUCS OIbITa Pa3HOOOpa3HOU
JACATCIIBHOCTH, ITO3HAHUA W CaMOIIO3HAHHWA, KIIOYCBbIX HABBIKOB (KJHO‘-ICBBIX KOMHCTCHHHﬁ), UMCHOIIINX
YHHUBEpCaIbHOE 3HAUEHHUE IS PA3IMYHBIX BHJIOB IEATEIEHOCTH;

(dhopMupoBaHe YMEHUI OOBSCHITH U OIEHUBATH SIBIICHUS OKPY)KAIOIIEr0 MUPa HA OCHOBAHWH 3HAHUHA U
OIIbITA, MOJYUYCHHBIX ITPU U3YUCHUU XUMUH,

(opMupoBaHre y OOyYaIONIMXCS TYMaHUCTHYECKHX OTHOIICHHWH, TMOHUMAaHHS HEHHOCTH XHMHYECKUX
3HAHWUU TS BRIPAOOTKH SKOJOTHYECKH 11eJIeCO00pa3HOTO MOBEIEHUS B OBITY U TPYIAOBOM NEATEIHHOCTH B
LEJISTX COXPAHEHUS CBOETO 3/I0POBbsSI M OKPY’KaIOIIeH MPUPOIHON CPEbl;

pasBUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U CaMOBOCIIUTAHUIO Ha OCHOBE
YCBOGHHUSI OOIIEYENIOBEUSCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY TIpodwis u
HalpaBJICHHOCTHU I[aJ'IBHeﬁHIeFO 06yT-IeHI/I§I.

Kypc HampaBieH Ha pelieHHe CIEAYIOMINX 3a/1a4, 00eCleUnBAIONINX PEeaNTn3alli0 JTHYHOCTHO-
OPUEHTHPOBAHHOTO U JIEATEIILHOCTHOTO MOJIX00B K 00y4YeHnto xumMuu odydaromuxcs ¢ 3[1P Ha yposHe
OCHOBHOTO O0IIIET0 00pa3oBaHUS:

(l)OpMI/IpOBaHI/Ie TNEpBOHAYAIBHBIX CUCTCMATHU3NPOBAHHBIX HpeIlCTaBJ'IeHI/Iﬁ (6] BC€HOICCTBAX, ux
MIPEBPAIICHUAX U MPAKTHYECKOM MPUMEHEHWH; OBIAJCHUE MOHATHIHBIM aliaparoM U CHMBOJHYECKAM
SI3BIKOM XHMUU;

OCO3HaHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HayKd Kak oOJacTH COBPEMEHHOTO
€CTCCTBO3HAHHUA, XUMHYCCKHUX HpeBpaIlIeHPII:I HCOPraHUYCCKHUX N OPraHMYCCKHUX BCHICCTB KaK OCHOBBI
MHOTHUX SIBJICHUH KUBOW U HEKMBOU IPUPOJBI; YIIIyOJCHHE MPECTABICHUN O MaTepHalbHOM €IMHCTBE
MUDA;

OBIIaJICHE OCHOBAMH XUMHYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh MW OOBEKTHBHO
OIICHMBaTh JKW3HECHHBIC CUTYallMH, CBSA3aHHbIE C XHMMHCH, HaBbIKAMH O€30MacHOTO OOpamieHHs C
BEIIECTBAMH, HCIIONb3yeMbIMH B TOBCEHEBHOW JXWU3HM;, YMEHHEM aHaJIM3UPOBaTh W ILJIAHUPOBATh
IKOJIOTUYECKH 0e30T1acHOE TIOBE/ICHHE B IIETISIX COXPAHEHHUS 37I0POBbsI U OKPYKAIOIIeH Cpellbl;
dbopMuUpOBaHME YMEHUU YCTAHABIMBaTh CBSI3M MEXKAY peaJbHO HAOIIOMACMBIMH XHMUYCCKUMHU
SBICHUSMH M TPOLECCaMH, IMPOUCXOANIMMA B MHUKPOMHUpPE, OOBACHITH MPUYUHBI MHOT000pasus
BC€IICCTB, 3aBUCHUMOCTDh UX CBOMCTB OT COCTaBa U CTPOCHUS, a TAKXKE 3aBUCUMOCTDb IPUMEHCHU BCILICCTB
OT WX CBOWCTB;

NprUoOpETEeHHE OMBITa WCIONB30BAHUS PA3IMYHBIX METOIOB M3yU€HHs BELIECTB, HAONIONEHUS 3a HMX
MPEBpPAICHUSMIA TP TIPOBEJCHUM HECIOKHBIX XHMHUYECKUX OKCICPUMEHTOB C HCIOIh30BAHUEM
JabopaTopHOTO 0O60PYIOBAHUS U TIPUOOPOB;



(bOpMI/II)OBaHI/IG HpC,Z[CTaBJ'ICHI/Iﬁ 0 3HAUYCHUM XHUMHYCCKOM HayKl U pCHICHUU COBPEMCHHBIX
OKOJIOTHUYCCKUX HpO6J'ICM, B TOM YHUCJIE B IPECAOTBPAIICHUN TEXHOI'CHHBIX U OKOJIOT'MYCCKUX KaTaCTpO(l).

HopmaTuBHBIN CPOK 0CBOCHHSI MPOrpaMMbI-2 roja.

OTt60p comepkaHus B IPOTpaMMe MIPOBEICH C YIETOM KyIbTYPOCOOOPa3HOTO TOAX0/1a, B COOTBETCTBUH C
KOTOPBIM y4aluecs JOJDKHBI OCBOUTH COJiep KaHue, 3HauuMoe J171sl GOpMHUPOBaHUS MO3HABATEILHON,
HPaBCTBEHHOW U 3CTETUUECKON KyJIbTYpPbI, COXpPAaHEHHUS OKPY>KaIOLIETO CPe/ibl U COOCTBEHHOTO 3J0POBBS,
JUTSI TIOBCETHEBHOM KU3HU U MTPAKTHYECKON IeSTENFHOCTH.

[Ipenmonaraemeie pe3yabTaThl:

Kypc opueHTHpoBaH Ha OCBOEHHE OOYHYAIOMIMMHUCS OCHOB HEOPTraHMYECKOH XMMHHU W KpaTKoe
3HAKOMCTBO C HEKOTOPBIMU MOHATHSIMH U O0BEKTaAMH OPTaHHYECKOW XIMHH.

B comepxarenpHOl nuHEEM «BemecTBo» pacKphIBaeTCs YU€HHE O CTPOCHHWH aToMa W BEIIeCTBa,
COCTaBe U KJIaCCHU(PHUKALUN XUMUYECKUX BEIICCTB.

B conepxarenpHOM JIMHUM «XUMUYECKAsl PEAKLUs» PACKPBIBAETCA YYECHHE O XUMHYECKHUX
mporieccax: Kiaccu(pukanus XUMAYECKIX peakluid M 3aKOHOMEPHOCTH MX MPOTEKAHHS, KaYeCTBEHHAS U
KOJIMYECTBEHHAS CTOPOHBI XUMHYECKHX TPOIECCOB (PacUEThI M0 XUMUYECKIM (HOpMyIaM U ypaBHEHUSIM
XUMHUYECKUX PEAKIIHA).

B comepxarenpHON JHHUU «XUMHUYECKHNA SI3BIK» (POPMHUPYIOTCS YMEHHS YYaIUXCS HA3BIBATh
BellecTBa Mo (opMyliaM M COCTABIATH (OPMYJIBI IO MX HA3BAaHUSM, 3alVCHIBATh YPABHEHUS PEaKIUid U
XapaKTepH30BaTh UX, PACKPHIBATh HH(POPMALINIO, KOTOPYIO HECET XUMHUYECKast CHMBOJIMKA, B TOM YHCIIE
BBIpOKEHHAS U B TaOIM4HOW (hopMme (MepruorUuecKasl CUCTEMa XUMHUECKUX 3JIEMEHTOB . N.
MengeneeBa, TaOIUIa pACTBOPIMOCTH BEIIECTB B BOJIE); MCIIONB30BATh CHCTEMY XHUMHUYECKUX MTOHITHA
JUTSL OTIICAHUSI XMMUYECKUX O0BEKTOB (3JIEMEHTOB, BEIIECTB, MATEPHUAJIOB U IPOIICCCOR).

B conpepxarenbHONM JMHUM «XUMHUS M KU3HB» PACKpBIBAIOTCA JIOTMYECKUE CBS3U MEXKIY
CBOICTBaMH, TIPUMEHEHHEM, TOJyYCHHEM BEIIECTB B JTa0OpAaTOPHBIX YCIOBUSX W Ha TPOHU3BOJICTBE;
dopMupyeTcst KyJabTypa O€30MacHOTO M OSKOJOTHYECKH TPAMOTHOTO OOpamlieHuss C XUMHYECKUMH
o0BeKTaMHu.

B kypce 3HauuTenbHas pOIb OTBOJAUTCS XHMHYECKOMY OKCHEPUMEHTY: IPOBEISHHUIO
MPAKTHYECKUX paboT W 1abopaTOPHBIX OIBITOB, (PUKCAIMH W aHAIN3Y MX PE3yJIbTaToOB, COOIIOJIECHUIO
HOPM M MpaBUJI 0e30MacHoN pPaboThl B XUMUUECKOM KabuHeTe (71abopaTopui).

Cucrema OIEHKH TOCTIKEHUH yYaInxcs:

PesynbpraTom npoBepku ypoOBHS yCBOSHHS yU4eOHOTO MaTepuala siBisieTcsl oTMeTka. [Ipu onenke 3HaHU
yUaluxcs npejnonaraercsi oopamars BHUIMaHUe Ha MPaBUIBHOCTh, OCO3HAHHOCTD, JIOTHYHOCTh U
JIOKa3aTeIbHOCTh B M3JI0KEHUH MaTepHala, TOYHOCTh HCIIOIb30BaHUs OMOJIOrHYECKOi TEpPMUHOIOTHH,
CaMOCTOSITETLHOCTh OTBETA.

OtMmeTka «5»:

-[IOJTHO PACKPBITO CO/IEpPIKaHNEe MaTepuana B 00bEMe MporpaMMbl M yaeOHUKA

-4€TKO W TIPABIIILHO JJAHBI OTIPEJIENICHUS U PACKPBITO COJIEpIKAaHUE ITOHITHIA, BEPHO HCITOIE30BaHBI
Hay4YHbIC TEPMUHBI,

- JUTA 0Ka3aTeNbCTBA MCIIOb30BAaHbI Pa3INYHbIE YMEHUS, BHIBOIbI U3 HAOIIO/ICHUHA 1 OTIBITOB;

- OTBET CaMOCTOSATEIIbHBIN.

OtMmetka «4»:

-pacKpbITO COJEp)KaHUE MaTepHaa, PaBUIbLHO JaHbl ONPECICHNUS, IOHATHS , UCII0JIb30BaHbl HAYUHbIC
TEPMHHBI, OTBET CAMOCTOSITENIFHBIN, HO OMpE/eIeHuUs MOHATHIA HENOJHBIE, TOMYIICHbl HEe3HAYNTEIHHBIE
HapyLIeHUs TOCIIEA0BATEIbHOCTH H3JI0KEHHS, HEOOIbLINE HETOUHOCTH MIPH UCTIONB30BAHNHT HAYYHBIX
TEPMUHOB HJIU B BBIBOAAX , 0000IIECHUAX U HAOIIOJCHUSIX.

OtmeTka «3»

-yCBOEHO OCHOBHOE COJIepiKaHHe yueOHOro MaTepHaa, HO U3JI0XKEHO (hparMeHTapHo;

- HE BCETJ1a MOCJIEIOBATENBHO U3JIaraeTcs MaTepuall ,0lpeieeHus MOHATUH HEJOCTaTOUYHO YETKHE;

- HE WCITOJIH30BaHBI BHIBOIBI M 00001IIeHNS U3 HAOIIOACHHUH U OMBITOB, JOIYIICHBI OIIUOKH TP MX
M3JI0’KEHUH,

-JIOIyIIEHbI OIIMOKH U HETOYHOCTH B MCIOJIb30BAHNH HAYYHOW TEPMHUHOJIOTHH, ONIPEAEIICHUN TTIOHITHH.
OtMmeTka «2»



- OCHOBHOE COJIepKaHue y4eOHOro MaTeprana He PacKphITO; HE IaHBI OTBETHI HA BCTIOMOTATEIILHBIC
BOTIPOCHI YUUTEIIS; HOMYIIEHBI TPyObIe OIMHUOKH B OMPEAETICHUH MTOHITHN, TIPH MCIIOJIb30BaHUT
TEPMUHOJIOTHH.

OtMmetka «1» - OTBET Ha BOIIPOC HE JaH.

OrneHKa yMEHUH CTaBUTH OIBITHI

OtMmeTka «5»

- IPaBUJIBHO OTIpeieNieHa LIeNb OIbITa;

-CaMOCTOSITENIFHO U TIOCTIEIOBATEIHFHO MTPOBEACHBI TOAOOP 000PYIOBAHHS U OOBEKTOB, a TAKXKe padoTa
IO 3aKJIaJIKE OTIbITA;

-Hay4YHO, IPaMOTHO, JIOTUYHO OMUCAHBI HAOIIOIeHHUS U c(HOPMYTHPOBAHBI BBIBOJBI U3 OIBITA.
OtmeTka «4»:

- IPaBIIIBHO OTpe/eNieHa e OIBITa; CAMOCTOSTEIBHO IPOBeIeHa padoTa Mo moA00py 000pYIOBaHHUS,
00BEKTOB, MTPH 3aKJIaKE ONBITa JOMYCKAIOTCS HETOYHOCTH;

-1-2 omuOKH, B 1IEJIOM IPaMOTHO U JIOTUYHO OIMCaHbl HAOIIOACHUS, CPOPMYITUPOBAHBI OCHOBHBIC
BBIBO/TBI U3 OTIBITA;

-B ONMCAHUY HAOIIOACHUH JOMYIIEHBl HETOYHOCTH, BEIBOIBI HETIOTHBIE.

OtrMmetka «3»:

- IPaBUIILHO OTpe/ieNieHa MeJb OMBITa, ITOA00p 000PYIOBAHHUA U OOBEKTOB, a TAK)KE paOOTHI MO 3aKIIaIKe
OTIBITA MPOBEJICHBI C TIOMOIIBIO YUUTETIS;

-JIOMyIIEHbI HETOYHOCTH ¥ OIIMOKHY B 3aKJIaJIKe OIBITA, ONMCaHUH HabroneHne, opMUPOBAHUN
BBIBOJIOB.

OtMmeTka «2»:

-HE OMpeeNieHa CaMOCTOSITENBHO LEIb OMBITa; HE TIOATOTOBJICHO HYKHOE 000pyI0BaHUE;
-JIOMyIIEHBI CyNIEeCTBEHHBIE OIMOKH MPH 3aKJIAJKE ONbITa U €ro OQOPMIICHHH.

OtMmetka «1»

-TI0JTHOE HEYMEHHE 3aJI0KUTh U OOPMHUTH OTIBIT.

OrneHKa YMEHUU TTPOBOTUTEH HAOIIOICHUS

Yuurtenb N0JKEH YIATHIBATD:

-TIPaBUWIIBHOCTh ITPOBE/ICHHS,

-YMEHHE BBIICISATH CYIIECTBEHHBIC IPU3HAKH, JIOTHYHOCTh M HAYYHYIO IPaMOTHOCTH B 0hOpMIICHUH
pe3yNbTAaTOB HAOMIOJICHHS 1 B BBIBOJ/IAX.

OtMmetka «5»:

- IPaBUJIBHO T10 33[aHUIO0 TIPOBEICHO HAOJIFOIEHNE; BBIJICIICHBI CYIIeCTBEHHBIE TPU3HAKH, JIOTHYHO,
HAYYHO I'PaMOTHO 0()OpMIIEHBI pe3yIbTAaThl HAOIIOICHHUS M BHIBOJIBI.

OtMmetka «4»:

-TIPaBWIIBHO 110 33IaHUIO TIPOBEICHO HAOIIOICHNE, TIPH BBIICIICHUH CYIECTBEHHBIX MTPU3HAKOB Y
Ha0JI01aeMOro 00beKTa (Ipoliecca), Ha3BaHbl BTOPOCTEIICHHBIC PU3HAKY;

-JIOTTyIIeHa HEOPEXKHOCTh B O()OPMIICHUH HAOIOIEHUS W BEIBOJIOB.

OtMmetka «3»:

-JIOTYIIIEHbI HETOYHOCTH, 1-2 OmKOKa B MPOBEICHNUHN HAOJIIOICHHUS 110 3aJaHUI0 YUUTEIIS;

-IIPH BBIJICJIEHUH CYIIECTBEHHBIX MPU3HAKOB Y Ha0M01aeMoro 00beKTa (Tporecca) BbIIEICHbBI JIUIIIb
HEKOTOpHbIe, JonymieHsl ook (1-2) B opopmiiennn HaOII0IeHHUS U BHIBOJIOB.

OtMmeTka «2»:

-JIOTyIIIeHbI OIIMOKY (3-4) B MpOBEICHNU HAOIIOACHUS 110 3aaHUI0 YUUTES,

- HePaBWJIBHO BBIAEIICHBI IPU3HAKA HA0I0gaeMoro o0beKTa (Ipolecca), 1omymeHsl omnoku (3-4) B
odopmieHn HaOJIOIEHHI U BHIBOJIOB.

Otmertka «1» - He BiIajieeT yMEHHUEM MPOBOJIUTH HAOJFOICHHE.

Kputeprun 1 HOpMBbI OIIEHKH 3HAHUK ¥ YMEHUH 00yJaromuxcs 3a MpakTHYECKUE U J1a00opaTopHble paboThI
1o OMOJIOTHUH.

Kpurepuu ouenupanus:

1. IIpaBUIBHOCT M CAMOCTOSITENILHOCTD OTIPENIEIICHHE 1eJIN JAHHOM paboThI-1

2. BeimonHeHre paboThl B HOJTHOM 00bEME ¢ COOJIIOJICHUEM HEOOXOIMMOH MOCIIeI0BATEIbHOCTH
MPOBENICHHS OTIBITOB, U3MEpEHHI-1

3. cCaMOCTOSITEIBbHBIN, PAIlHOHATIBHBIN BEIOOP W TIOATOTOBKY HEOOXOAMMOTO 000PYAOBAHHMS IS
BBITIOJTHEHUS pa0OT 00eCIeYnBalONINX MOJIyYeHHE Hanboiee TOUHBIX Pe3yIbTaToB-1



4. I'paMOTHOCTD, IOTHYHOCTH ONMCAHMS X0/1a MMPAKTHIECKUX (J1a00paTopHBIX) padoT-1

5. llpaBunpHOCTE (OPMYITHUPOBKH BHIBOAOB-1

6. To4HOCTH BBITIOTHEHHS BCEX 3aMKCel, TaOJIHII, pUCYHKOB, YepTEKEH, TpaQIKOB, BBIYUCICHHUH -2
7. AKKypaTHOCTb BBITIOJTHEHUSI BCEX 3alUceid, TaOJHII, pUCYHKOB, YepTexel, rpad)uKoB, BEIYMCICHUH-1
8. ColutoieHre paByil TEXHUKU 0€30MacHOCTH NPH BBIIOIHEHUH padoT-1

OneHuBanue:

- HU3KuH ypoBeHb — MeHee 40 % (OLeHKa «III0X0», OTMETKa «1»)

- noHmwkeHHbIH — 40-49 % (oLeHKa «HEeyIOBIECTBOPUTEILHOY», OTMETKA «2»)

- 6a30BbIi - 50-74 % (OIICHKA «yOBIETBOPUTEIHHOY, OTMETKA «35)

- TOBBIIIEHHBIH - 75-90 % (OLeHKa «XOpOII0Y», OTMETKA «4»)

- BBICOKHH ypoBeHb - 91-100% (oLeHKa «OTIUYHOY», OTMETKA «5%)

OCHOBHOU HHCTPYMEHTAPUH ISl OIIEHUBAHUS PE3yIbTAaTOB: MOHUTOPHHT

MOHI/ITOpI/IHF MOXET OCYIIECTBIATHECA B HCCKOJIBKO 3TAIlOB!:

- pazpabotka KMIMoB asst OlleHKH KadecTBa MOTOTOBKH,

- IEpPBUYHAs TUArHOCTHKA yJallluXcs,

- TIOJYTO/I0Bas TUarHOCTHKA yUaIUXCS;

- UTOTrOBasi JUarHOCTHKA

- CPaBHUTEJIbHBIN aHAJIN3 Pe3yIbTaTOB AUATHOCTHKU.

[IpenMeTHBIC pe3yNIbTaThl OLICHUBAIOTCS OTMETKAMHU 110 MATHOAILHOU crucTeMe. DUKCUPYIOTCS B
KJlaccHOM jkypHaiie. OnieHKa MeTarpeaMeTHBIX PEe3yJIbTATOB (PUKCHPYETCsl B paboueM KypHaje yUUTesl.

3. 3nopoBbecOepe:keHue yueOHOro mpouecca.

Llens 3m0poBbECOEpETaOIUX O00pPa30BATENBHBIX TEXHOJOTHH: O0ECHEeYUTh YYalluMCs B YCIIOBHUSX
KOPPEKIIMOHHOTO ~ 00pa30BaHMsi BO3MOXXHOCTh COXPAHEHHUS 370POBbS 32 TMepuojJ  oOydeHus,
chopMHUpOBaTh HEOOXOMMbIC 3HAHUS, YMECHHUS U HABBIKU HE TOJBKO 00IIC00Pa30BaTEIBHOTO XapaKTepa,
HO 1 3J0pOBOT0 o6p33a JKN3HU, HAYYHUTb UCIIOJIB30BATh ITOJYYCHHBLIC 3HAHUS B HOBCGI[HCBHOﬁ KHU3HU.
3amaun 310pOBhecOEpEraroMx 00pa30BaTEIbHBIX TEXHOJIOTHI:

OOpasoBatenpHble  (HalpaBiIeHHbIE Ha (OPMHUpPOBAaHUE YCTOHYMBBIX MOTHUBOB BOCIHTAHHS H
CaMOBOCITUTaHUS, 00yUYCHHUS 3HAHUSIM, METOJITUYECKUM YMEHHSIM M HaBBIKaM, TBUTATCIBHBIM YMEHHSIM H
HaBbIKaM, ITOBBIIICHUE (DYHKIIMOHAIBHBIX BOSMOXKHOCTEH, BKIIFOUCHNE B aKTHBHYIO JICSITEIEHOCTD).

BocniurarenbHbie  (HampaBieHBl Ha (OPMHPOBAaHME HPABCTBEHHOTO CO3HAHHWS W HPABCTBEHHOTO
MOBEJICHNUS, BOJIEBBIX Kau€CTB, TPYAOIIO0US, ICTETHYECKOE U SMOLIMOHATILHOE Pa3BUTHE IUYHOCTH).

O310poBUTEIbHBIC (HAPABICHBI HA YKPEIUICHUE (PU3UUECKOT0 3710POBbsl M MPO(HUIAKTHKY 3a00JIeBaHNUH,
COJICHCTBUE TPABUILHOMY (PU3UYECKOMY Pa3BUTHIO, IMOBBIIICHHIO C TIOMOINBIO CPEICTB (PU3NIECKOH
KyJBTYpbl YMCTBEHHOH pPabOTOCIIOCOOHOCTH, CHIDKEHUE OTPHIATEIBHOTO BO3ACHCTBUS Ype3MEepPHOU
Harpy3Ku Ha MICUXUKY 00YJarOIIIXCs).

[lpuknannele 3agaun  (HampaBiieHbl Ha OOy4YeHHE YMEHUSIM M HaBBIKAM COTPYAHUYECTBA CO
CBEpCTHHKAaMH, (OpMUpOBaHWE TPENCTABICHUN, 3HAHWH, yMEHHWH, HAaBBIKOB, HEOOXOJUMBIX IS
obecrnieyeHnsi 0€30MaCHOCTH KU3HEACITETFHOCTH BO BpPEMS CaMOCTOSITENBHBIX WTp, MpeOBIBaHUS Ha
npupoae, B ObITY).

[Ipuémel 310poBRECOEpETaAIONX 00pPa30BaTEIbHBIX TEXHOJIOTHIL:

3anmrHO-IpodUITaKTHYECKUH (JTMYHAS TUTHEHA U TUTHeHa 00yUYeHMs)

Komnencaropro-Heiitpanusytomue (QU3KYIbTMHUHYTKH (CMOTPH  OTHENIBHYIO TAamnKy), TPEHHHIH,
MTO3BOJISIOIIME YaCTHYHO HEMTPAIN30BaTh CTPECCOBBIE CUTYAIINH )

Crumynupytomye  (3JeMEHTBl  3aKanuBaHus, (Qu3nyeckue Harpy3kd, NpPUEMBl TICHXOTEpAIHy,
¢dororepanuu u 1p.)

HNudopmannorHo-o0yJaromye (MIchMa, aApeCOBAHHBIC POJIUTEIISM, YUAIHMCS, IIeIaroraM).

CpenctBa 310poBbecOeperaoniux 00pa3oBaTeNbHbBIX TEXHOIOTHIA:
CpenctBa ABUraTeNbHON aKTUBHOCTH:



- DIIEMEHTHI JBIKCHHUS;
- (hr3uyecKre yrpaKHEeHUS;

-TaHIIEBAbHBIE YIPAKHEHHUS,

- (PU3KYJTBTMHHYTKH U ITOIBHXKHBIC TIEPEMEHBL;

- BMOLMOHATILHBIE Pa3PAIKH U «MUHYTKH ITOKOS»;

-TIOABYKHBIE UTPHI U JIP.

DopMbI BO3ACHCTBHS YUUTENS Ha YUaIIUXCs B IPoLiecce OOICHHUS:

[IposiBneHrie BHUMAHUS K Y4aIuMCS;

IIpoce06a yunrens;

TpebGoBanus yuuTens;

YOexaeHs yIUTENs;

IToompenne (omoOpenue, Moxpaia, MaTepraibHas Gopma, 61arogapHOCTE | IIp.)
Curyanus ycriexa u Hey/1ad;

OddexT oxunanus;

VYcnoBus Aiist AeMOHCTpauu «51»;

[legaroruveckas peaxiiysi Ha IOCTYTIOK;

OLeHKa IeUCTBUM U MOCTYIIKOB YYAILIUXCS;

Opranuzanus 1 JUCIUILTHHA.

4. O0mas XapakTepuCTHKA y1eOHOro nmpeamMera « XuMHus»

VYuebublii mpenmer «XuWMHUS» BXOAWT B MpEeAMETHYIO o00nactb «EcTecTBeHHOHay4HBIC
npeaMeTsl». B cucreMe ecTecTBEHHOHAy4IHOrO O0Opa30BaHUsl XUMHsI KaK Y4eOHBIH MpeaMeT 3aHHUMaeT
Ba)XHOE MECTO B IO3HAHUHM 3aKOHOB INPUPOAbI, (HOPMHUPOBAHUHM HAYYHOH KapTHHBI MHUPA, CO3AaHUH
OCHOBBI XMMHYECKHX 3HAHUH, HEOOXOJMMBIX JJisl IOBCEAHEBHOW >KM3HU, HABBIKOB 370POBOTO H
Oe3omacHOro IS YeloBeKa W OKpyJXKarollel ero cpeipl o0pasza KH3HHM, a TakKe B BOCIUTAHUH
9KOJIOTHYECKOM KYJIbTYPHI.

VYcnemHocTe M3y4eHUS! XUMHM CBSi3aHa C OBJAJCHHEM XUMHUYECKHM SI3BIKOM, COOIIONECHHEM
mpaBuil  Oe3omacHOW  pa®OThl TPHU  BBIIOJIHEHWH XHMHUYECKOIO  JKCIEPUMEHTa, OCO3HAHHEM
MHOTOYHCIIEHHBIX CBSI3€i XMMUU ¢ APYTHMMHU IPEAMETaMH IIKOJIBHOTO Kypca.

[Iporpamma BkiTtOUaeT B ce0si OCHOBBI HEOPTaHUYECKOM M OpraHnYecKoi XuMuH. [ TaBHOW njeeit
MPOTPaMMBI SIBISIETCSI CO3/IaHMe 0a30BOT0 KOMILIEKCAa OMOPHBIX 3HAHWH MO XWMHH, BBIPAKCHHBIX B
(hopMe, COOTBETCTRYIOIIEH BO3pACTy 00yUaIOIIMXCS U UX 0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B coneprkanuu gaHHOTO Kypca IpeACcTaBiIeHbl OCHOBOIOJIATAIONINE XUMHUECKHE TEOPETHUECKHE
3HaHU$, BKJIIOYAIOIIUE U3YUYEHHE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCHMOCTH UX CBOMCTB OT CTPOEHHUS,
MIPOTHO3MPOBAHNE CBOWCTB BEIIECTB, MCCIEIOBAHHE 3aKOHOMEPHOCTEH XUMHUYECKHUX IMPEBPALICHUNA U
MyTeH ynpaBlieHHsS UMM B LEJISX HOJTY4YEHHsI BELIECTB U MaTEpPHUaoB.

TeopeTnueckyto OCHOBY M3Y4€HHsI HEOPIaHWYE€CKOM XMMHH COCTABIISIET aTOMHO-MOJIEKYJISIPHOE
yuenue, [lepunoanueckuil 3axon J[.MI. MeHneneeBa ¢ KpaTKMMH CBEIAECHUSIMU O CTPOECHUU aToOMa, BHJAX
XUMHYECKOH CBS3M, 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUYECKUX PEaKLIUH.

B u3yueHun kypca 3HauuTENIbHAS POJb OTBOIUTCS XMMHUYECKOMY SKCIEPUMEHTY: MPOBEICHUIO
NPaKTUYeCKUX M J1a0OpaTOpPHBIX padoT, OIMUCAHUIO pe3yJIbTaTOB YYEHHUYECKOTO JKCIIEPHMEHTA,
COOJTIOJICHHIO HOPM U MPaBHJI 0€3011acHOM paboThl B XUMUUYECKOH JIabOpaTopHu.

Peanuzanus naHHO# nporpamMMsl B porecce o0ydeHus: no3BosuT ooyuatoutumces ¢ 3I1P ycBouts
KJIFOUEBBIE XHMUYECKHE KOMIIETEHIIMU U OHATH POJIb M 3HAUYEHNE XUMHH CPEU IPYTUX HAYK O MPUPOJIE.

Wzyuenne XMMUU CIIOCOOCTBYET (POPMHPOBAHHIO Y OOYYArOIIUXCs HAYYHOTO MHUPOBO33PEHHS,
OCBOCHHIO OOLICHAYYHBIX METOAOB (HAONIOACHUE, W3MEPEHUE, SKCIEPUMEHT, MOAEIHPOBaHUE),
OCBOCHUIO NMPAKTUYECKOTO MPUMEHEHUS! HAyYHBIX 3HaHWH, OCHOBAHHOI'O Ha MEXIPEIMETHBIX CBSI3SIX C
npeameramu  «Okpyxaomuii  Mupy», «®Dusukay, «buonorus», «[eorpadus», «MaremaTHkay Wu
(bopMHpYET KOMIIETEHIINH, HEOOXOAMMBbIC JUISI MPOJODKEHHsI 00pa3oBaHMsl B OOJNACTH €CTECTBEHHBIX
HayK.

Nzydenne xumum cmocoOCTByeT pasButuio y oOydarommxcs c 3[IP mpoctpancTBEeHHOTO
BOOOpakeHHs, QYHKIIMOHATBHON TIPaMOTHOCTH, YMEHHS BOCIIPHHUMATh M KPUTHYECKH aHAIU3UPOBATH
MH(QOPMALHIO, IPEACTABICHHYIO B Pa3IUUHBIX hopMax. 3HAUMMOCTh MPeIMEeTa AJsl pa3BUTUS KU3HEHHOM
xomnereHIuun oOyuwatomuxcss ¢ 3[IP 3akiroyaercss B yCBOGHMM OCHOBBI XHUMHYECKHX 3HAHMH,
HEOOXOMUMBIX JUIsl IIOBCEIHEBHOM XM3HM; HABBIKOB 3J0pOBOrO U O€30MacHOro Ui 4YelloBeKa U
OKpY>Kalollel ero cpenbl 00pasa Ku3HU; POPMUPOBAHUH SKOJIOTUIECKON KYIbTYPBI.



[IporpaMmMa oTpakaeT coiepkaHue OOy4deHHs TpeaMeTy «XHMHS» C YYeTOM OCOOBIX
oOpa3oBarenpHBIX MOTpebHOCTEN OoOywatommxcsi ¢ 3IIP. OBmamenne y4eOHBIM TpeaMETOM «XHUMHDY
MIPEJICTABISIET OMpPEAeNIEHHYI0 TPyIHOCTh s oOyuarormxcsi ¢ 3IIP. Oto cBs3aHo ¢ ocobeHHOCTAMHU
MBICTUTENILHON JESTENbHOCTH, MEPUOINICCKUMH KOJIeOaHUAMH BHUMAHUS, MalbIM OObEMOM MaMSITH,
HEIOCTATOYHOCTHIO OOIIEero 3amaca 3HAaHUM, MOHIKEHHBIM IO3HABaTEIbHBIM HHTEPECOM H HHU3KUM
YPOBHEM PEYEBOTO Pa3BUTHS.

Hns mpeololieHUsT TPYIHOCTEH B HM3YYEHHWH YYeOHOTO MpeaMera «XUMHA» HEoOXoauMa
amanTanus obbeMa M XapakTepa y4eOHOro MaTepuajia K IO3HAaBaTENbHBIM BO3MOXKHOCTSIM JaHHOH
KaTeropuu OOYYaroIHUXCs, Y4YeT WX OCOOCHHOCTEW pa3BUTHSA: HCIIONB30BAaHUE AaITOPUTMOB,
BHYTPHUIPEIMETHBIX U MEKITPEIMETHBIX CBA3EH, TOCTENEHHOE YCIOKHEHNE N3y4aeMOro MaTepraia.

[Tpu n3ydeHnu XMMHUK HEOOXOAMMO OCYILIECTBISITH B3aUMO/JICHCTBUE HA MOJIMCEHCOPHON OCHOBE.

Teopernuecknil Matepuan peKOMEHAYETCS M3ydaTh B IMPOLIECCE MPAKTUUYECKOW NEATEIbHOCTH.
Bo3MoXHO BBIJIeNIeHHE OTACTHHBIX YPOKOB Ha pelIeHHe 3a/1ad B CBSI3M CO CIIOKHOCTBIO aHAIHM3a TEKCTa
obOyyaromumucs ¢ 3[IP. Opranuyeckoe eAWHCTBO NPAKTUUYECKOW W MBICIUTENLHON JESITENbHOCTH
oOyyaromuxcsi Ha ypOKax XHMHH CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO Oa3HMCHBIX
XUMHYECKAX 3HaHUM W yMmeHuil. Oco0oe BHHMaHWE NP W3YYCHUW XUMHH YACNAETCS W3yUeHHUIO
«CKBO3HBIX» TIOHATHH 1 (HOPMHUPOBAHUIO HABBIKA CTPYKTYPHUPOBAaHHUS MaTepHaIa.

[Iporpamma cocrtaBmeHa mnsi oOydarommxcss 8 - 9 KiaccoBHa OCHOBE pabodell mporpammbl
paspabotannoit aBropamu: O. C. I'abpuensua, U. I'. Octpoymona u C. A. Crnagkosa.

5. OcoGeHHOCTH 0TOOPA U AANITALMHN Y4e0HOT0 MaTepHaJia Mo XHMHU.

OObyueHne y4eOHOMY MpenMmery «XUMHs» HE0O0XOIUMO CTPOMTHh Ha CO3AaHWUHM ONTHUMAaJbHBIX
YCIIOBHUH IJII YCBOCHHS MPOTPAMMHOTO MaTepuana odydaromumucs ¢ 3[1P. Bonpimoe BHUMan#ne T0IKHO
ObITh yzAedeHO OTOOpY y4uyeOHOro MaTepuaja B COOTBETCTBUM C MNPHHLUIIOM JOCTYIIHOCTH NPH
coxpaHeHnHu obmiero 6a3oBoro ypoBHs. OH JOIDKEH MO COJEPKaHUIO U 00beMy OBITh aJalTHPOBAHHBIM
i obyuatomuxcs ¢ 3[1P B cooTBeTcTBHM ¢ MX 0cOOBIMU 00pa3oBaTeIbHBIMU MOTpeOHOCTIMU. Crenyer
o0erdynTh OBJIageHne MaTepraioM obyuatomumucs ¢ 3I1P mocpencTBom ero aeranbHOro OOBSICHEHUS C
CHUCTEeMAaTUYECKHM IOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOH B NMPUMEHEHHH 3HAHUIl C HCIOJIb30BAaHUEM
MPUEMOB AJITOPUTMH3ALIMHI U BU3YAIBHBIX ONIOP, 00YYEeHHUS! CTPYKTYPHPOBAHHIO MaTepHaa.

Bonbioe 3HaueHwe Ui TOJHOLIEHHOTO YCBOGHHS Y4eOHOro Marepuaja HMeeT OIopa Ha
MEXITPEJMETHBIE CBSI3H BOMPOCOB, U3y4aeMbIX B JAHHOM KypCe€, C TAKMMHU YYeOHBIMH MPeIMETaMH KaK
«eorpadusy», «dusznka», «buonorus». [To3Bomnss paccMaTpUBaTh OJMH M TOT e y4eOHBIH MaTepHal C
PasHBIX TOYEK 3PEHUS, MEXIPEIMETHBIE CBSA3M CIIOCOOCTBYIOT €ro JIy4yllleMy OCMBICIEHHIO, Ooiee
MIPOYHOMY 3aKPEIUICHHIO MOJyYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHUI.

[Ipu moAroTOBKE K ypOKaM YYUTENb JOJDKEH NPEAYCMOTPETh (POPMUPOBAHHE Y OO0YUArOIIUXCS
YMEHUIl aHaJlM3upoBaTh, CPaBHMBATh, 0000IIaTh M3ydaeMblil MaTepuall, IJIAHUPOBATH HPEACTOALIYIO
paboTy, OCYIIECTBISATH CAMOKOHTPOJIb. Heo0X0AnMO MOCTOSHHO CIIEOUThH 33 NMPAaBUIBHOCTHIO PEYEBOTIO
odopmiteHus BhICKa3bIBaHUH o0y4varomuxcs ¢ 3[1P.

B c¢Bia3u ¢ 0OCOOGHHOCTAMH TIOBEACHHS M  JeATelibHOCTH oOydatomuxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPraHW30BAHHOCTh) HEOOXOAUM CTPOXKAWIIMKA KOHTPOJIb COONIONEHHS MPaBHII
TEXHUKHU 0€30MacHOCTH NP MPOBEACHUH J1a00PaTOPHBIX PadOT B XUMUYECKOM KaOUHETE.

6. IlpumepHbIie BUBI AesiTesibHOCTH o0yuaromuxcs ¢ 3IIP, o0yc/ioBiieHHbIe 0COOBIMH
00pa3oBaTeJbHBIMHU NOTPEOHOCTAMM M 00ecTeYnBaloIIe 0CMBICJICHHOE OCBOCHHE COAePKAHUH
o0pa3oBaHMs MO MpeaMeTy «XUMMD».

Conepxanue BUIIOB JeaTenbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax XumumM ompejensercs ux
0coObIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTSIMU. [loMumo mmpoko ucnonszyemeix B OOII OOO o0mumx
JUTSE BCEX 00YYaroIuXcsl BUAOB IEATENHOCTH CIeIyeT YCHINTh BUBI IEATENbHOCTH, CIIEIU(pUIHBIE IS
JAHHOW KaTeropuu OOydarommxcs, Uil OO0eclieueHHss OCMBICICHHOTO OCBOSHHS — COJICPKaHUS
o0pa3oBaHMs 1O TPEAMETY: YCWJIECHHE NPEAMETHO-NPAKTUUYECKON [eSTeTIbHOCTH C aKTUBH3alMeH
CEHCOpHBIX CHCTEM; 4YEpeAOBaHUE BHUAOB JEATEIBHOCTH, 3aJCHCTBYIOLUIMX pa3IMYHbIE CEHCOpHBIC
CHCTEMBI; OCBOGHHE MaTepuana C OINOpOH Ha ajJropuTM; «IIOLIAroBOCTb» B H3YYEHUU MaTepuaa,
WCIIOJIb30BaHNUE JONOJIHUTEILHON BU3YalbHOW OMOpHI (IUIaHBI, OOpa3lbl, CXEMbl, MAOJIO0HBI, OMOPHBIC



tabmmiel). st pazsutus y ooydaromuxcs ¢ 3[IP ymeHus nenath BBIBOJBI, (DOPMUPOBAHUS TPAMOTHOTO
pEUEBOr0 BBICKA3bIBAaHHS HEOOXOJIUMO HCIIONL30BAaTh OMOpHBIE ciioBa u kiuie. Ocoboe BHUMaHWE
CIIEZIYET YIICIHUTh O0OYYCHUIO CTPYKTYPHPOBAHHIO MaTepHalia: COCTABICHUE PUCYHOUHBIX M BepPOATbHBIX
CXEM, COCTaBJICHHE TaOJUI, COCTaBJICHUE Kiaccuukamuu ¢ O003HAYCHHBIMU OCHOBAaHUSAMHU JJIs
KJIACCU(UKAIIMH U HATIOJTHCHUE MX TIPUMEPAMU U JIP.

[IpumepHas TemMaTudeckas U TepMUHOJIOTHYECKas tekcuka coorBeTcTByeT OOIT O0O0.

Hns obydatomuxcss ¢ 3[1P cymiecTBeHHBIMH SIBIISIIOTCS TPHEMBI PabOTBI C  JIEKCUYECKUM
MatepuanioM mo mnpenMmety. [IpoBoautcs crenuanbHas paboTa MO BBEJACHUIO B aKTHUBHBIA CIIOBaph
00y4aroIUXCcsi COOTBETCTBYIONICH TEPMHHOJOTHH. V3ydaeMmble TEPMUHBI BBOJSTCS HAa IMOJIUCEHCOPHOMN
OCHOBe, 00sI3aTelbHA BH3YyaJIbHAS TMOJICPIKKA, aITOPUTMBI Pa0OTHI C ONMPEICIICHUEM, OIMOPHBIE CXEMBI
JUTSL aKTyaJIN3aluy TEPMUHOIOTHH.

7. OnucaHue MecTa y4edHOro npeaMera B y4eOHOM ILIaHe.

B cootBercTBuM ¢ PenepanbHBIM TOCYAaPCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM OCHOBHOTO
obmero oOpa3oBaHusi ydeOHBIH TpeaMeT «XUMHS»  BXOIUT B  MPEAMETHYI  00JacTh
«ECTCCTBCHHOHay‘IHBIC MpeaAMETLD U ABJIACTCA O6H3aTCHLHI>IM AJ1d U3y4YCHUA.

Y4eOHBIM TTAaHOM Ha €€ M3y4eHrne OTBeleHO 136 y4eOHBIX YacoB — Mo 2 4 B HeJemo B 8 u 9
KJIaccaX COOTBETCTBEHHO.

Conepxanue y4yeOHOro mnpeaMera «XuMus», TNpeAcTaBieHHoe B IlpumepHoit paboueit
nporpamme, coorBerctByer ®I'OC 00O, pazpaborano ¢ ydetoM [IpuMmepHOi  OCHOBHOMU
o0Opa3oBaTenbHON MpOrpaMMbl OCHOBHOTO O0IIEro oOpa3oBaHHs MO Y4eOHOMY TpeaMeTy «XHMHU»,
cootBeTcTBYeT [IpHMepHOW ananTHPOBaHHON OCHOBHOW 00pa30oBaTENbHOW MPOTrpaMMe OCHOBHOT'O
o0miero oOpa3zoBaHus 0OYyUAIOMIUXCS C 3aJICPKKON TICUXUIECKOTO Pa3BUTHSI.

8. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O TIPEJMETA «XUMMUS» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

B nenom pesynbrarel ocBoeHust ooy4aromumucs ¢ 3[1P ydeOHoro npeaMera « XUMUS JTOJDKHBI
COBMAJaTh C pe3ylbTaTaMH TPUMEPHOW padoueil mporpaMmbl OCHOBHOTO OOMIETO OOpa30BaHUS.
HawnGonee 3HaYUMBIMU SIBIISIFOTCS:

JIMYHOCTHBIE PE3YJIbBTATDI:

MOTHUBAIMA K 00YUCHHUIO U LieJICHANPABICHHON 03HAaBAaTEILHOM JesITEIbHOCTH;

yCTaHOBKA Ha OCMBICIICHHE JINYHOTO OTbITA, HAOIIOACHUH 32 XUMHUYECKIUMH SKCIIEpUMEHTaMH;

OpHEHTAallMs Ha TpaBWjia MHIAWBUAYAJIBHOTO W KOJUIGKTHBHOIO O€30MAacHOro IMOBEACHMS MpPHU
B3aUMOJICHCTBUH C XUMHYECKHMH BELLIECTBAMH U COCIMHEHUSIMH;

MpaKTHYECKOe H3y4YeHHe mpodeccwii W Tpyda PazIUYHOTO poja, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHUS H3y4aeMOoro NPeMETHOTO 3HaHUS (HapuMep, JJaOOPaHT XMMHYECKOTO aHAIN34);

yYBa)XE€HHUE K TPYAy H pe3yibTaTaM TPyIOBOU NESATEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY TIOCTPOCHHMIO JNbHEHINEH WHAWBHIYaIbHONM TPAcKTOPUHU
o0Opa3oBaHHs Ha OCHOBE OPHEHTHPOBKH B Mupe Tpodeccuit u mnpodecCHOHATbHBIX IMPEANOYTEeHHH,
YBa)KUTEIBHOTO OTHOWIEHUS K TPYAY;

OCO3HAHUE CBOETO TOBEACHUS C TOUKU 3PEHHsI ONIACHOCTH MM 0€30MacHOCTHU JUIs ceOs MM AJIst
OKPY’KaIOIINX;

OCHOBBI KOJIOTHYECKON KYJIBTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO KOJIOTHUYECKOTO
MBILUICHHUS, MPUOOPETCHUE OMBITAa 3KOJIOTHYECKH OPHEHTHPOBAHHOM NPAKTHUECKOW AEATENLHOCTH B
KUZHEHHBIX CUTYaIUsIX;

OCO3HAaHWE TOCIEACTBUA W HEMPHUITHE BPEOHBIX NPUBBIUEK (yHmoTpeOJeHHs aKoTousd,
HapKOTHKOB, KypeHHsI) U HHBIX (hopM Bpeaa a1l GU3NIECKOro U IMCUXUYECKOTO 310POBbS;

MPUHATHE PELUICHUH B )KU3HEHHOH CUTYaIlMM HAa OCHOBE IepeHOca MOyYeHHBIX B X0/1¢ 00yUYeHNUs
3HAaHUH B aKTYaJIbHYIO CUTYalLlUIO, BOCIIOJIHATH Je(ULUUT HHGOPMALIUHY;

TOTOBHOCTh OTOMPATh M WCIIOJNB30BaTh HYXHYIO MH()OpPMAIMIO B COOTBETCTBUM C KOHTEKCTOM



JKU3HCHHOM CUTyalluu.

METAHNPEIMETHBIE PE3YJIBTATBI:

OBnazeHne yHUBEpCaJIbHBIMU Y4eOHBIMH MO3HABATEIBHBIME JCHCTBUSMU:

BBISIBIISITH IPUYHMHBI U CIEICTBHS MPOCTHIX XUMHYECKHX SBJICHUH;

OCYIIECTBJIATh CPaBHEHHE, KIIACCU(PUKAIIUI0 XUMUIECKIX BEIIECTB 110 33/IaHHBIM OCHOBAHUIM U
KPUTEPHSM 715l YKa3aHHBIX JIOTHYECKHUX ONepalnii;

CTPOUTH JIOTUYECKOE CY)KICHUE TIOCHE MPEeABAPUTEIHHOTO aHaIn3a, BKIIIOYAIOIIee YCTaHOBIICHHE
MPUYUHHO-CIIEICTBEHHBIX CBSI3EH;

BBIIBIITE TeUIIUTHl WH(POpPMAINH, IaHHBIX, HEOOXOAWMBIX [UIA PEIIeHHS IOCTaBICHHOMN
3a7auu;

MpeoOpa3oBEIBaTh WH(GOPMAIIHIO M3 OAHOTO BUIA B APYTroi (TaOIHIly B TEKCT U TIp.);

CO3/1aBaTh, MIPUMEHATH U MPEOOPA3OBBIBATH 3HAKH M CHMBOJIBI, MOJETH M CXEMBI ISl PeIIeHUS
yueOHBIX M NO3HABATEIBHBIX 33/1a4 C TIOMOIIBIO MIE1arora;

C IIOMOIIBIO IH€aarora MnpoOBOAWUTH XUMHYECKHI OIIBIT, HECJIOKHBIN OKCIICPpUMCHT, JId
YCTaHOBJICHUS OCOOCHHOCTEHW OOBEKTa W3YyYeHUs, MPUIMHHO-CIEICTBEHHBIX CBSI3eH W 3aBHCHMOCTEH
00BEKTOB MEXIY COOOI;

C TOMOIIBI0 Tenarora WiIH CaMOCTOSITENbHO (OPMYIHpOBaTh OOOOMICHHS W BBIBOIBI TI0
pe3ynpTaTaM MPOBEASHHOTO HAOIIOICHNS, OIIBITA;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE XUMHUYECKUX MPOIECCOB U UX MOCIEICTBUS;

HCKaThb WIN OT6I/IpaTB I/IH(i)OpMaHI/IIO WKW JaHHBIC W3 MCTOYHHUKOB C Y4YETOM HpCI[HO)KeHHOﬁ
yueOHOM 3a71a4M U 3aIaHHBIX KPUTEPUCB.

OBnaneHue yHUBEPCATHHBIMHI YI€OHBIMH KOMMYHUKATHBHBIMU JTEHCTBUSMU:

OpTraHU30BBIBaTh yuecOHOE B3aMMOJICHCTBUE B TPyIINe (OMpeAeniaTs oOIue [eld, paclpenesisiTh
pOJIHU, TOTOBAPUBATHCS IPYT C APYTOM U T. 11.).

C TIOMOIIBIO TIEJarora MM CaMOCTOSTENIbHO COCTaBJSATh YCTHBIE W THCHMEHHBIE TEKCTHI C
WCTIIOJb30BaHIEM MJLTIOCTPATUBHBIX MAaTEPHAIIOB IS BRICTYIUICHHS TIEpe]] ayAUTOPHEH;

OpraHu30BbIBATH yqe6Hoe COTPYAHUYECTBO M COBMECTHYIO JCATCIIBHOCTH C YUYUTCICM U
CBEpPCTHHKAMHM; paboTaTh WHAWBHIAYalbHO WM B TPYIIE: HAXOIUTh OOIIee pelleHre W pas3peliaTh
KOH()JIMKTHI HA OCHOBE COTJIACOBAaHWS MO3WIIMK M y4eTa UHTEPEecOB; (GOpMYyITUPOBaTh, apryMEHTHPOBATh
" OTCTauBaTh CBOC MHCHUC,

OLIEHMBATh KayecTBO CBOECTO BKJIaJa B OOWIMI MNPOAYKT, IPHHUMATh W  Pa3lelisiTh
OTBETCTBEHHOCTH U MPOSIBIISATH TOTOBHOCTH K MPEIOCTABICHHUIO OTYETA IePe/T TPYIIIOH.

OBJ'IaI[eHI/Ie YHUBEpPCAJIbHBIMU y‘-Ie6HBIMI/I PETryIATUBHBIMU I[eI\/'ICTBI/IHMI/I:

oOHapyxuBaTb W (OPMYJIHUPOBaTH YYE€OHYIO MpoOJieMy, ONPEACHATh IeJb Y4eOHO
JIeSTEIIbHOCTH;

BIIQJIETh OCHOBAMH CAaMOKOHTPOIIS, CAMOOIICHKH, MPHHATHS pPEIIeHHH ¥ OCYIIeCTBICHUS
OCO3HAHHOTO BRIOOpA B yUeOHOM U MO3HABATEILHOMN NEITETLHOCTH;

COOTHOCUThH CBOM JIEHCTBHA C IIAHHUPYEMBIMH Pe3yJIbTaTaMH, OCYIIECTBISTh KOHTPOJIh CBOEU
JISATENIbHOCTH B TIPOIEcCce JIOCTIDKEHHUS pe3yibTara, ONpEAeNsATh CHOCOOBI JeWCTBHHA B paMKax
MPE/UIOKEHHBIX YCIOBMA M TpeOOBaHWM, KOPPEKTHUPOBaTh CBOM [IEHCTBHS B COOTBETCTBHH C
HM3MEHSAIOUIENCS CUTYalINEH;

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallM{ M Mpeularath IJIaH ee N3MEHECHUS;

MpeaBUIETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTD IIPH PELICHUH yueOHOW 3a1a4H;

MMOHUMATh TPUYHUHBI, 110 KOTOPHIM HE OBUT AOCTHTHYT TpeOyeMBId pe3yibTaT AESTeIbHOCTH,
OTIpeIeNIATh MO3UTHBHBIC N3MEHEHHS U HAaIlPaBJICHUs, TpeOYIoIIMe NanbHeHmei paboThr;

OCO3HAaHHO OTHOCUTHCA K IPYTOMY UEJIOBEKY, €T0 MHEHHUIO.

HNPEIMETHBIE PE3YJIBTATDI :

B cocraBe mpeaMeTHBIX ~pe3yJAbTaTOB IO OCBOCHHUIO  00S3aTENBHOIO  COACpIKaHUs,
YCTaHOBJICHHOTO JaHHOW MPUMEPHOM pabodeil mporpaMMoil, BBIAENSAIOT: HAayYHbIE 3HAHUSA, YMEHUS U
CHOCOOBl JICUCTBHM, CHENUPHUUECKUE Uil y4eOHOro mpeaMmera «XUMHS», BHIbl JCSTEILHOCTH IO
MOJYYeHUIO HOBOTO 3HAHUS, €ro WHTEpPHpeTalud, NpeoOpa3oBaHHI0O M MPUMEHEHHIO B Pa3JIMUHBIX
y4eOHBIX M HOBBIX CHTYaIHIX:

. MIPEJCTABJIICHUE O 3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBIICHUI NPUPOABI, TOHUMAaHUE
OOBEKTHBHON 3HAYMMOCTH OCHOB XHMMHYECKOM HaykuM Kak OOJAacTH COBPEMEHHOTO E€CTECTBO3HAHMS,



KOMIIOHEHTa OOIIel KyJNbTyphl U TMPAKTUYCCKON IEATEILHOCTH YEIOBEKAa B YCIOBHSX COBPEMEHHOTO
o0IecTBa; MOHMMAaHNE MECTAa XUMHUH CPEIH JPYTUX €CTECTBEHHBIX HAYK;

. BJIAZICHUE OCHOBAaMHU MOHATHMHOIO ammapara U CUMBOJIMYECKOIO SI3bIKA XUMHUU IS
cocTapieHus] (pOpMyNn HEOpPraHWYEeCKMX BEIIeCTB, YPABHEHWH XHMHYECKHX peakiuid (C omopoil Ha
aNropuT™M Y4YeOHBIX JCWCTBUM); BIajcHUE OCHOBaMu xuMmudeckoi HomeHkinatypel (IUPAC wu
TPUBHAILHOW) U YMCHHE WCIOJBb30BaTh €€ JIUIs PEIICHUs y4eOHO-II03HABATENBHBIX 3374 C TOMOIIBIO
YUUTENS; YMEHUE UCIOIB30BaTh MOJEIH ISl OOBACHEHUS CTPOSHHS aTOMOB U MOJIEKYJ IO aJITOPUTMY C
OIIOpPOH HA OIIPENEIICHUS;

. MPEACTABICHUE O CHCTEME XUMHYECKHUX 3HAHUNW M YMEHHE C TOMOIIBI0 YUHUTENS
MPUMEHATh CHCTEMY XUMHUYCCKUX 3HAHUM [JI1 YCTAHOBJICHHS B3aUMOCBSI3€H MEXKAY H3YYCHHBIM
MaTepraioM W TPH MOJyYeHUN HOBBIX 3HAHWHU, a TaKXe B MpOIlecce BHITIOTHEHUS YYeOHBIX 3aJaHAN U
mpu paboTe ¢ ICTOYHUKAMU XUMAYECKOW WH(POPMAITIH, KOTOpas BKIIIOYAET:

BOKHEUIIINE XUMHUUECKHUE MOHATHUS: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IIPOCTOE
U CJOKHOE BEUIECTBO, OAHOPOJIHAA U HEOAHOPOIHAs CMECh, OTHOCUTEJBHBIE aTOMHAsI U MOJIEKYJISIpHAs
MAacChl, KOTMIECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, OKCHJ, KHCIIOTa, OCHOBAaHNE,
coiib  (CpemHsis), XMMHYECKas PEaKIMs, pPEaKklUd COCIUHEHUS, pPEaKlUd pa3jokKCeHUs], pPEaKIuu
3aMeIeHHs, peaklui 0OMeHa, TEIOBOM d((EKT peakiuu, IK30- U SHIOTEPMHUUECKIE PEaKIIUHU, PacTBOP,
MaccoBas J0Ji1 XUMHUYECKOrO 3JIEMEHTa B COCAMHEHHH, MAacCcOBas JOJI1 U MPOLICHTHAs] KOHICHTpaLUs
BEIIECTBA B PAacTBOpE, SAPO aToMa, DIICKTPUYECKUI CIIOW aToMa, aTOMHash opOWTallb, paHyc aToMa,
BaJICHTHOCTh, CTETICHb OKHUCJICHHUS, XUMHYECKas CBs3b, OJICKTPOOTPHUIATEILHOCTh, IMOJApHAS U
HEIOJISIPHAs KOBAJIICHTHAS CBSI3b, MOHHAS CBS3b, METAJUIMYECKAs CBS3b, KPHUCTAJUIMYECKAs pELIeTKa
(aToMHas1, MOHHAs, METAIUIMYECKAs, MOJIEKYJISIPHAs ), HOH, KATHOH, aHUOH, 3JIEKTPOIIUT U HE JIEKTPOJIHUT,
JNIEKTPOJINTUYCCKAS JUCCOIMALIMS, PEaKIMd HMOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaxkiuy, OKHCIUTENb U BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBIIEHHUE, JJIEKTPOJIHN3, XMMHUYECKOE
paBHOBecHe, OOpaTUMBbIEe M HEOOpaTHMbIE PEaKIUH, CKOPOCTh XUMHUYECKOH peakIuy, KaTalau3aTop,
npenenbHo ponyctumast konteHTpaius (I11K), koppo3ust MeTauioB, CIUIaBhI;

OCHOBOITOJIATAIONIME 3aKOHBl XHMHU: 3aKOH COXpaHEeHUs Macchl, llepuoamueckuii 3akoH
. Y. MenneneeBa, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo;

TEOPUH XUMHUU: ATOMHO-MOJIEKYJISIpHAsl TEOPUs, TEOPUS AIEKTPOIUTUUYECKOM AUCCOLMALMH, a
TaKKe TIPENCTABIECHUS O HAYYHBIX METOAaX TIO3HAHUS, B TOM YHCIE OSKCIEPUMEHTAILHBIX W
TEOPETHUUECKUX METO/IaX UCCIIEOBAHUS BEUIECTB U U3YUCHUS XUMUUYECKUX PEaKLIUii;

. MPEACTABICHUE O TMEPUOAUYECKON 3aBHUCHUMOCTH CBONCTB XHMMHMUYECKHX 3JIEMEHTOB
(pamuyc aToMa, 3JIEKTPOOTPHUIATEIHHOCTH), MMPOCTHIX U CIOXKHBIX BEIIECTB OT TOJOXKEHHS JIEMEHTOB B
[Tepuonuueckoit cucteme (B MajblX MEPUOJAX M TIABHBIX TMOATPYNNax) U SJIEKTPOHHOTO CTPOCHHUS
aToMa; yMEHHE OOBSCHATH CBS3b IOJOXKEHUS dJeMeHTa B llepmoamyueckoil cHCTeMe ¢ YHCIOBBIMU
XapaKTePUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sipa, oOIIee YHcio
9JIEKTPOHOB), paCIpeleICHHEM DJJIEKTPOHOB IO DJHEPIeTHUECKHM YPOBHSM aTOMOB TIEPBBIX TpeEX
MIEPUOIOB, KaJIUs U KaJblUs; KIACCUPUIIMPOBATh XUMHUYECCKHE 3JEMEHTHI C ONOPOW Ha OIpEICIICHUS
(u3zrgecKoro cMpicia NU(POBHIX JaHHBIX IEPUOANYECKON TaOIHUIIBI;

. YMEHHE KJIacCU(UIMPOBATh XWMHUYECKHE J3JEMEHTHI, HEOPTaHHYECKHEe BEIIeCTBA W
XUMUYECKHE PEAKLIMU C OTMIOPOM HA CXEMBI; OIPEEATh BaJICHTHOCTh U CTENEHb OKUCICHUSI XUMUUYECKUX
3JIEMEHTOB, BHJl XUMHUYECKON CBSI3M M THIT KPUCTALTNICCKON CTPYKTYPHI B COCTUHEHHUSX, 3aps]l MOHA,
XapakTep CPelbl B BOJHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHMI ), OKUCIIUTENb U BOCCTAHOBUTENb 110
ITOPUTMY YUeOHBIX ACHCTBUH;

. YMEHHE XapaKTepHU30BaTh C OMOPON Ha cxemy (PHU3MYECKHe M XUMHUYSCKHE CBOMHCTBA
MPOCTHIX BEIIECTB (KHCIOPOJ, 030H, BOJOPOA, rpaduT, aimas, KpeMHHH, a30T, docdop, cepa, XJop,
HATPHUH, KaIwii, MarHuii, Kaabllui, ATFOMAHWHN, JKEJIe30) U CIOXKHBIX BEMIECTB, B TOM YHCIIC WX BOJHBIX
pacTBOpoB (BOJa, aMMHAaK, XJIOPOBOJOPOM, CEPOBOAOPOA, OKCHIBI M THAPOKCHABI MetaimioB |- 1A
rpynm, amromuaust, mean (11), nuaka, xenesa (11 u I1I), oxkcuapt yraepoxaa (I ulV), kpemuans (IV), azora u
dochopa (III u V), cepor (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas, ¢pochopHas, yrojbHas,
KpEeMHHEBas KHCIOTa W WX COJIM); ONKCHIBATH C ONMOPOH Ha IUIAH W KIIFOYEBHIE CIIOBA; yMEHUE
MIPOTHO3UPOBATh U XapaKTePU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX COCTaBa U CTPOCHUS MOCIE
MIPEABAPUTEILHOTO aHAIM3a N0 PYKOBOJICTBOM IIE€arora, IpUMEHEHHUE BEIIECTB B 3aBUCHUMOCTH OT MX
CBOMCTB, BO3MOXHOCTb MNPOTEKAHUS XUMUYCCKUX MPEBPALICHUNA B Pa3IUYHBIX YCIOBUSX, BIMSHHE
BEILECTB U XMMHUUECKHUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPY>KAIOLIYIO TPUPOAHYIO CPEAY;



. YMEHHE COCTABJIATH MO 00pasily, CXeMe, allTOPUTMY yUEOHBIX JCHCTBUN MOJICKYISIPHBIC
U UVOHHBIC YypaBHEHMs peakiuid (B TOM 4YHCIE PEaKIUid HWOHHOTO OOMEHa M OKHCIUTEILHO-
BOCCTaHOBHUTEJIbHBIX PEAKIIHii), HILUTFOCTPUPYIONIMX XHMHUYECKHE CBOWCTBA M3yYEHHBIX KJIAcCOB / rpyIimn
HEOPraHMYECKHUX BEIIECTB, & TAKIKE IMOITBEPKIAIOIINX TeHETHYCCKYIO B3aMOCBSI3b MEXKTy HUMU;

° YMCHHE BBIYHCISITH OTHOCUTEIBHYH MOJICKYJSIDHYEO M MOJIAPHYHO MAacChl BEIICCTB,
MAacCOBYIO JIOJI0 XUMHUYECKOTO 3JICMCHTa B COCIMHCHUM, MAacCOBYHO JIOJIFO BEIIECTBA B PaCcTBOPE,
KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB ¢ ONOpOil Ha o0mue (HOPMYIIBI; YMEHHE TPOBOIUTH
pacyeTbl MO ypaBHEHUSM XHMHUYECKUX PEAKIMN W HAXOJUTh KOJMYECTBO BEMIECTBa, 00BEM M MACCY
peareHTOB WM MPOIYKTOB PEAKIIUU C ONIOPOH Ha 00pasell, allrOPUTM yUeOHBIX JACHCTBUH;

. BJIQJICHUE OCHOBHBIMH METOJAaMHM HAy4YHOTO T[IO3HAHUS (HAOINIOJICHUE, HW3MEpCHHUE,
JKCIICPUMEHT, MOJICTIMPOBAHKE) MTPY U3YUSHUM BEIIECTB U XUMUYECKUX SBIICHUI C OMOPON Ha aNTrOpUTM
yUeOHBIX JISHCTBUIT; yMEeHUEe CPOPMYITUPOBATH MPOOJIEMY U MPEIJIOKHUTE IMyTH €€ PEIICHHSI C TOMOIIBIO
neJiarora; 3HaHHE OCHOB 0e30mMacHOil paboThl ¢ XMMHUYECKUMH BEIIECTBAMH, XUMHUYECKOW TOCYION |
71a00paTOPHBIM 000PYIOBAaHHEM;

. HAJlMYMEe TPAKTUYECKUX HABBIKOB IJIAHUPOBAHHS W OCYIICCTBICHHS CIEAYIOIINX
XUMHAYECKHX JKCIICPUMEHTOB TIOJ] PYKOBOJCTBOM YYHTENs C OOCYXICHHEM IUlaHa pabOThl WK
COCTAaBIICHUEM TAOIHIIbI:

M3yYCHHUE U ONHCaHue (U3NICCKUX CBOWCTB BEIIECCTB;

03HAKOMJICHHUE C (U3NICCKUMH U XUMUYCCKUMHU SIBIICHUSMU;

OTIBITHI, HIUTFOCTPUPYIOIINE MPU3HAKHA MPOTEKAHUS XUMUYESCKUX PEAKIIN;

M3y4eHHUE CIIOCOOO0B pa3JIe/ICHUs] CMECEH;

MOJIyYEHUE KUCIIOPOia U M3YUCHUE €r0 CBOCTB;

MOJYYCHUE BOAOPOJIA ¥ U3YUCHHE €r0 CBOWCTB;

MOJYYCHUE YTIICKHUCIIOro ra3a U U3y4eHue ero CBOWCTB;

MOJIyYeHUE aMMHUaKa U U3yYCHHUE €ro CBOWCTB;

MPUTOTOBJICHUE PACTBOPOB C ONMPEACICHHON MAaCCOBOM JOJIEH PACTBOPEHHOTO BEIIECTBA;

HCCIIC/IOBAHNE U ONMCAHNE CBOMCTB HEOPTaHWMIECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

MPUMEHEHUE HWHAMKATOPOB (JaKMyca, METWIOpamwka ¥ (eHoja(TaleuHa) Uil ONpeaecHHs
XapakTepa Cpelibl B pacTBOpax KUCIOT M IIEJI0UeH;

M3y4YeHHE B3aWMOJICHCTBUS KHCJIOT C METaUIAMH, OKCHAAMH METaJIOB, PACTBOPHUMBIMH H
HEPaCTBOPUMBIMH OCHOBAHUSMHU, COJISIMH;

MOJIy4YE€HUE HePaCTBOPUMBIX OCHOBAHHIA;

BBITECHEHHUE OJIHOTO METaJlia IPYTUM U3 PacTBOpa COJIH;

uccnenoBanue aM(pOTEPHBIX CBOMCTB TH/POKCHIOB ATIOMHHUS M IUHKA,

pElICHHE SKCIEPUMEHTAIbHBIX 331a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPraHHUYECKUX
COCITUHCHUI,;

pelleHre SKCIIEPUMEHTATBHBIX 3aJ1a4 10 TeMe «NEKTPOIIUTHYUECKAS TUCCOIAAITHS;

pElICHHE 3KCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe «BaxkHeline HeMeTaIbl U UX COSIUHCHUS»,

pElICHHE SKCIICPUMEHTAIBHBIX 33]1a4 110 TeMe «BakHeHIne MeTauibl U UX COCTUHCHHUSY,

XUMHYECKHAE SKCIIEPUMEHTBI, HWIUTIOCTPUPYIOIINE TPHU3HAKK MPOTEKAHUS PpEaKIMi HOHHOTO
oOMeHa;

KaueCTBEHHBIC PEaKIMHd Ha NPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HMOHBI: XJIOPH[-, OpOMHI-,
noauna-, cynabdar-, docdar-, kapOOHAT-, CUIMKAT-aHHOHBI, THAPOKCHA-UOHBI, KATHOHBI AMMOHUSI,
MarHus, KajbllHs, aTFOMHHUS, jKee3a (2+) u xxenesa (3+), meau (2+), TUHKa;

YMEHHE MPEICTABIATh PE3yJIbTaThl SKCIIEPUMEHTa B (DOpPME BBIBOJIOB, JI0KA3aTEIbCTB, I'PaduKOB
1 TaOJIMII U BBISIBIIATH AMIIUPHUECKHUE 3aKOHOMEPHOCTH;

. BIIQJICHUE TMIpaBWJIAMHU 0€30MacHOTO OOpalleHHs C BEIIeCTBAMH, HUCIOIB3yeMBIMH B
MOBCETHEBHOW KU3HU, a TAKXKE MMPABUIAMHU TIOBEJCHHS B LEISIX COCPEIKEHUS 370POBhSI U OKPYKAOIIEH
MIPUPOIHOM Cpelibl; MOHUMaHKE Bpea (OMacHOCTH) BO3JACHCTBHS Ha XKHBBIC OPraHU3MBI OIPEICICHHBIX
BEIIECTB, a TAK)KE CIIOCOOOB YMEHBIICHUS W MPEAOTBPALICHUS UX BPEIHOIO BO3JICHCTBHS,; MOHUMAaHUE
3HAYEHUS KUPOB, OCITKOB, YTIICBOJOB JUIsl OpraHU3Ma YeIOBEKa;

. BIIQJICHUE OCHOBAMH XHMHYECKOW TPaMOTHOCTH, BKIIIOUAIONICH yMEHHE MPABUIBHO
WCIOJIh30BaTh M3YYCHHBIC BEIIECTBA M MATEPUANEI (B TOM YHCIIC, MHHEPAIbHBIC YIOOPEHUS, METAILTBI U
CIUIaBbI, MPOAYKTHI IEpepabOTKH MPHPOIHBIX HCTOYHHUKOB YIJIEBOAOPOIOB (YIJIis, HMPHPOIHOrO rasa,
He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha MPOM3BOJICTBE; YMEHUE MPHUBOIUTH MPUMEPHI MPaBUILHOTO
WCTIOJIb30BaHMsI M3YUYCHHBIX BEIIECTB U MaTCPUAJIOB,



. YMEHHE YCTAaHABJIMBaTh CBS3M MEXKAY peabHO HaONII0JAaeMbIMH XHUMHYECKUMHU
ABJICHUSMH W TPOLECCAMHU, TPOUCXOISAIIMMH B MaKpo- W MHKPOMHUpPE, OOBSCHATH NPUUYHUHBI
MHOTroo0pasusi BELIECTB; YMEHHE MHTEIPUPOBATH XUMHUYECKHE 3HAHHUS CO 3HAHMAMHU IPYIUX y4eOHBIX
IPEIMETOB € IIOMOIIBIO IIe1arora;

. npeacTaBieHue o cdepax MpoPecCHOHANLHON AEATENbHOCTH, CBA3aHHBIX C XMMHUEH H
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMM Ha JOCTI)KEHUSAX XUMHUYECKON HAyKU; HAJIW4YHE OIbITa
paboThl C pa3IMYHBIMM HCTOYHHKAMU HH(POpMAalMMu MO0 XUMHHM (HAYYHO-TIOMYJSIpHAs JHTEpaTypa,
CJIOBapH, CHPAaBOYHHUKH, MHTEPHET-PECYPCHI) C ONOPOH HAa ITOPUTM: YMEHHE OOBEKTHUBHO OLICHHBAThH
MH(QOPMAIUIO O BELIECTBAX, UX MPEBPAILCHUAX U NPAKTHYECKOM IPHUMEHEHHH.

TpeboBaHus K TpPEeOMETHBIM pe3yjlbTaTaM OCBOEHHUS y4yeOHOro mpenmera «XHUMHSA»,
pacrpeneneHHble o rofaM o0yueHus

PesynpTatel mo rogaM GopMyIUpYyIOTCs IO IPUHIMITY A00ABICHUS HOBBIX PE3yIbTaTOB OT TOJa K
rofy, Y>K€ Ha3BaHHBIC B MpPENbIOYIIMX rofax MO3UIMH, KaK MPaBHUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO
YUUTBHIBAIOTCA (PE3yIbTAaThl OYEPEIHOrO T0/1A 10 YMOITYAHUIO BKIIIOUAIOT PE3YIbTaThl MPEIbIIYIINX JIET).

8 KUIACC

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IOHATHI: aTOM, MOJIEKYJa, XUMHUYECKUHI SJIEMEHT,
MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMeCh (OIHOPOAHAs W HEOAHOPOIHAs), BAJICHTHOCTH,
OTHOCHUTEIIbHAsI aTOMHasi W MOJIEKYJIIpHAsh Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISpHas Macca,
MaccoBasi JOJIsI XMMUYECKOT0 IEMEHTa B COCIUHEHUH, MOJISIPHBIA 00BEM, OKCHI, KUCJIOTa, OCHOBAHHE,
COTIb, HMEKTPOOTPHIATENBHOCTE , CTENEHb OKMCICHHS, XMMIUECKas PeaKIlis, KIACCH(MHKAIS PeaKIHii:
peaKkIMy COENWHCHUS, PEAKIHUW Ppa3IOoKEHHs, pPEaKUUH 3aMelleHHs, peakIuu OOMEHa, 5K30- U
SHIOTEPMUYECKHE PEaKIHU; TEIIOBOH 3(PQEKT peakluu; sIpo aTroMa, 3JIeKTPOHHBIN CJIOoH aroma,
aTOMHasi opOHTaNb, PagUyC aroMma, XMMUYECKasl CBS3b, MOJAPHAS U HENOJIApHAs KOBAJICHTHAs CBS3b,
MOHHAs CBA3b, HOH, KaTHOH, aHUOH, PAcTBOP, MaccoBas JOJs BEIlecTBa (MPOLEHTHAs KOHLIEHTpaLus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMYECKHUX NMOHATHH (CM. 1. 1) M NpUMEHATH 3TH
MOHATHS IIPY ONMCAHUH BELECTB U UX NPEBPALLICHHMN;

WCTIONBb30BaTh XMUMUYECKYI0 CHMBOJHKY JJISi COCTaBJICHUS (OPMYJ] BEIIECTB, MOJEKYISIPHBIX
YpaBHEHUH XUMHYECKHX PEaKIMH, 3JIEKTPOHHOTO OasiaHca;

OTIPENEIIATh BAJICHTHOCTh aTOMOB BJIEMEHTOB B OWHAPHBIX COEIUHEHUSX; CTENEHb OKHUCICHUS
3JIEMEHTOB B OMHApHBIX COEIWHEHHUSX C OMOpPOW Ha OMpeeNieHHsl, B TOM YHCJe CTPYKTYpHpOBaHHBIE;
MIPUHAJUICKHOCTh BEIIECTB K ONPEACAEHHOMY KIIACCY COCIUHCHMI MO (opmynamM; BHJ XHMHYECKOH
CBsI3U (KOBJICHTHAS! M HOHHAsI) B HEOPIraHUYECKUX COCIUHEHHUSX;

HAMETh NPEACTABICHHE O CUCTEME XMMUYECKUX 3HAHUI, YMETh C IIOMOUIbIO YUUTENS IPUMEHSTh
CHUCTEMY XMMHUYECKUX 3HAHMM, JUIsl YCTAHOBJICHUS B3aHMOCBSI3U MEXAY U3YYCHHBIM MAaTEpUAIIOM U IIPH
NOJYy4YeHUH HOBBIX 3HaHWH, a TaKke NpH padOTe C HCTOYHUKAMH XHMMHYECKOW HH(OpMAaluu.
OpueHTHpoBaThCs B MOHATHIX M ONEPUPOBATh UMHU Ha 0a30BOM YpOBHE, IPUMEHSTH NPH BBHIIOJIHEHUH
yueOHBIX 33JJaHU{ U PEIICHUH PACUETHBIX 33jad C ONOPOil Ha AITOPUTM y4eOHBIX JCHCTBHI M3ydEHHBIE
3aKOHBI M TEOPHM: 3aKOH coxpaHeHHMs Macchl, [lepuoamueckuit 3axon J[.M. MenzaeneeBa, 3akoH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo; aTOMHO-MoJieKyjsipHas Teopusi. CooTHOcHTh 0003HaYeHUS,
KoTophle nMeroTesa B Tabnmue «lleproamueckas cucrema xumudeckux sneMmentos /1. . MenneneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMHU CTPOSHHSI aTOMOB XHMHYECKHX AJIEMEHTOB (COCTaB U 3aps sapa, ob1ee
YHCIIO 3JIEKTPOHOB U PaclpeieieHUe UX MO0 AIEKTPOHHBIM CIIOAM);

KJIACCU(UIMPOBATEXUMHUECKNE 3JIE€MEHTHI, HEOPTaHMYECKHE BEIIECTBA; XMMHUYECKUE PEAKIIHH
(0 4MCnMy W COCTaBYy YYacTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHUIO
CTETIEH! OKUCIICHHUSI XUMHUECKUX 3JIEMEHTOB) C OMOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMHCHIBATh) OOILIME XMMHYECKHE CBOWCTBA BELIECTB PAa3lUYHBIX KJIACCOB,
MIOATBEPKAAsl ONMCAHME IPUMEpPaMU MOJIEKYJSPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XHMHYECKHUX
peaKkLmii ¢ OIIOpOil Ha CXEMBI;

MIPOrHO3HPOBATh CBOWCTBA BELIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOEHUS; BO3ZMOKHOCTH
NPOTEKAHUSI XMMUYECKUX TPEBPAIICHUI B Pa3IMYHBIX YCIOBHAX TMOCIE MPEIBAPUTENLHOTO 00CYKICHUS
C TIe1aroroM;




BBIYHCIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJIIPDHYIO MaccChl BEILECTB; MAacCOBYIO JIOJIFO
XUMHYECKOTO dJIEMEHTa 1o (opMysie COSAHMHEHHS; MacCOBYIO JIOJIO BEIIECTBA B PacTBOpE; MPOBOAHTH
PacyUéTsI 10 ypaBHEHUIO XUMUIECKON PEaKINU C ONIOPOX Ha allTOPUTM;

MIPUMEHATh OCHOBHBIE ONEpaI MBICIUTENBHON NeATENbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHUE,
00o0mIeHne, cucreMaTH3alus, KIacCU(HUKaLus, BBIABICHUE MPUYMHHO-CICACTBEHHBIX CBS3EH — ISt
M3YYEHUS] CBOWCTB BEHIECTB M XHUMHUYECKHX pPEaKIWH; eCTeCTBEeHHO-HAyYHBIE METOIBI ITO3HAHUS —
HaOJIroieHne, n3MepeHne, MOICIINPOBAHNE, SKCIIEPUMEHT (PeabHbId U MBICICHHBIN) MO/ PYKOBOJCTBOM
Tearora;

CJIEIOBATh MPaBWJIaM TIOJIB30BAHUS XMMHUYECKON TOCYI0M M JTaOOPaTOpHBEIM 000pYyIOBaHHEM, a
TaKkKe TpaBWiIaM OOpAIEHHs C BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHSAMH TIO BBHITOJHEHHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB MO MOJYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOIA U
KHCIIOPOJa), TIPUTOTOBIICHHIO PACTBOPOB C OMPEAETNEHHON MacCOBOW TOJIEH pacTBOPEHHOTO BEIECTBA,;
TUTAHAPOBAaTh W TPOBOANTH XMUMHYECKHE HKCHEPUMEHTHI IO PACIO3HABAHWIO PACTBOPOB IIENIOYEH W
KHCJIOT C TIOMOIIBIO MHIWKATOPOB (JakMyc, (eHON(TaIeHH, METWIOPAHX M Jp.), TOATBEPKAAIOMINX
KayeCTBEHHBI COCTaB HEOPraHMYECKUX BEIIECTB (KaueCTBEHHBIE PEaKI[MM Ha MOHBI) MOJ PYKOBOACTBOM
nejarora.

9 KJIACC

PACKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSITHI: XUMHUYECKHHA AIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CIOXKHOE BELIECTBO, BAJIEHTHOCTD, IEKTPOOTPULIATEIBHOCTD,
CTCTICHb OKHCJICHUS, XUMHYECKas peakiys, XUMUYecKas CBs3b, TEIIOBOW 3((deKT peaxiuu,Mob,
MOJISIpHBIN 00BEM, PacTBOP; IEKTPOIUTHI, HEINEKTPOIUTHI, EKTPOTUTHYECKAS TUCCOLUAIINS, PeaKLIuU
WOHHOTO OOMEHa, KaTaln3aTop, XHMHUYECKOe paBHOBecHe, oOpaThMble W HEoOpaTUMbIE pEaKIIWy,
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHBIE  PEaKLUU,  OKHUCIHUTEIb,  BOCCTAHOBUTENb,  OKUCIEHUE W
BOCCTaHOBJIGHHE,  aUIOTPONHs, aMQOTEPHOCTb, XUMHYECKas CBA3b  (KOBaJICHTHAs, HOHHAs,
METaITMYecKas), KPUCTALINYECKas PeméTKa, KOPPO3Ws METAIIIOB, CIUIaBBI; CKOPOCTh XWMHYECKOH
peaxium, penenpHo pomyctumast konteHTparus (I111K) BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHYECKHUX MOHATHH (CM. I. 1) M NPUMEHSTH 3TH
MOHSITHUS IIPU OMUCAHUU BELIECTB U UX MIPEBPALLCHUN;

WCIIONIb30BaTh 3HAKM W CHMBOJIBI JUIsl (DUKCAIlMU Pe3yNbTaToB HAOIIOJCHUH, COCTaBICHHS
(GhopMyJ1 BELIECTB U ypaBHECHUM XMMHUYECKUX PEaKIUi, 3alUCH JaHHBIX YCJIIOBUH 3anad. Mcroib30BaTh
obo3HaveHus1, uMetonuecs B [lepruoanyeckoit cucremMe U TabJrIle pacCTBOPUMOCTH KUCIIOT, OCHOBAHUH U
CoJIel B BOJE JJIs1 BBIIOJIHEHUS 3aJaHU.

OTIpEENATh BAJEHTHOCTh W CTENEHb OKHCIEHUS XUMHYECKHX 3JEMEHTOB B COEIUHEHHSIX
Pa3IMYHOrO COCTaBa; IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCYy COEAUMHEHUH C ONOpOH Ha
ompezeNieHNs, B TOM 4HCJIEe CTPYKTYPHPOBAaHHBIE, BHJIBI XWUMHUYECKOW CBs3W (KOBaJCHTHAs, MOHHas,
METaJJIMYecKas) B HEOPTraHWYECKUX COCIWHEHMSX; 3aps/l MOHA 10 XHMHUYECKOH (opMyle; XapakTep
Cpelbl B BOJHBIX PAacTBOPAX KHUCIOT W IIEJIIOYEH, TUN KPUCTALIMYECKOW PEIIETKH KOHKPETHOIO
BEILECTBA;

packpbiBaTh cMbicin Ilepuonmueckoro 3akona [[.M. MenpeneeBa W JEMOHCTPUPOBATH €O
MMOHWMaHHUE: OMUCHIBATh M XapaKTepu3oBaTh TabamuHyo Gopmy [leproamaeckoil cCHCTEMBI XUMHUYIECKIX
JJIEMEHTOB: pPa3NyuaTh TOHITHS «rJIaBHas mnoAarpynmna (A-rpynma)y u «rnobounas mnonarpynmna (b-
rpyMIa)», Majble U OOJNbLINE IEPUOIBL; COOTHOCUTH 0003HaUYEHHsI, KOTOPbIE UMEIOTCS B MIEPUOJUYECKON
TabJHIe, C YUCIOBBIMU XapaKTEPUCTHKAMU CTPOEHHS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsi]
spa, oOImee YUCIIO DJIEKTPOHOB W PACTIPEICICHHE WX IO JJIEKTPOHHBIM CJIOSIM); OOBSCHSATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEAMHEHHUI B MpeEJeNax MallbIX
MIEPUOOB U INIABHBIX MOArPYIII ¢ YYETOM CTPOECHUA UX aTOMOB;

KJIAaCCU(HUIMPOBATh XUMUYECKHE AIIEMEHTHI; HEOPraHMYECKHE BEIECTBA; XMMHUYECKUE PEAKIHH
(0 4MCnMy W COCTaBYy YYacTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY 3(PQEKTy, M0 U3MEHEHUIO
CTETIeHEeH OKHCIICHNS! XUMHYECKHUX 3JIEMEHTOB) C ONIOPOM Ha CXEMBI;

XapakTepu30BaTh (OMUCHIBATE) OOIMME W CHEMU(UISCKHEe XUMHUYSCKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TOATBEP)KIas OMHCAHWE IPUMEpPaMH MOJIEKYJISAPHBIX W HOHHBIX YpaBHEHHU
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIUIA C ONIOPON HA CXEMBI;

COCTaBJIATh YPaBHEHMS DJIEKTPOIUTUYECKON TUCCOLMAIMY KUCIIOT, IIEJI0YeN U CONeil; MoIHbIE U
COKpamIéHHbIE YPaBHEHHS pEaKIWid HWOHHOTO OOMEHa; ypaBHEHHUS pEeaklIui, ITOATBEPIKIAIOIIINX
CYILIECTBOBAHNE T€HETHUECKOM CBSI3M MEXAY BEILIECTBAMH Pa3IMUHBIX KJIaCCOB,;



PaCKpbBIBaTh CYIIHOCTh OKHUCITHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO 0allaHca 3TUX PeaKITuii;

MPOTHO3UPOBATHLCBONCTBA BEIIECTB B 3aBHCUMOCTH OT UX CTPOCHUS; BO3MOXKHOCTH MPOTCKAHUS
XUMHYECKUX MPEBPALICHHI TTOCIIE MPEABAPUTEIHLHOTO 00CYKICHUS C TIEaroroM;

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYI) MAacChl BEIIECTB; MAacCOBYHO JIOJIFO
XUMHAYECKOT0 3JIeMeHTa 1o (opMylie COCTUHEHUS; MacCOBYIO JIONIO BEIIECTBA B PacTBOpE; MPOBOIMTH
PacyéThI MO yPaBHEHUIO XUMUYECKOW PEaKIIMU C ONIOPOH Ha aJiITOPUTM;

CJICIOBAThIIPABUIIaM TIOJb30BAHHUS XUMHUYECKOHM MOCYIOH U JJA0OpPaTOpHBIM 00OpYAOBaHUEM, a
TaKXKe TpaBWiaM OOpalIeHUs] C BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIMSMH MO BBIMOJHEHUIO
1a060PaTOPHBIX XUMHUYECKHUX OMBITOB TI0 MOJTYYECHHI0 U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMEaKa u
YTIIEKUCIIOT0 Taza);

MPOBOJUTE  PEaKIUK, TOATBEPKAAIONINEe KAYeCTBEHHBIM COCTaB Pa3JIMYHBIX  BEIICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHUI- OpPOMUA-, HOAWI-, KapOoHAT-, ¢ocdar-, CHINKaAT-, Cyabdart-,
TUAPOKCHUJI-MOHBI, KaTHOHBI aMMOHHUS M HWOHBI HM3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIUE B BOJHBIX
pacTBopax HEOPraHUYECKUX BEILECTB;

MPUMEHSTH OCHOBHBIC OTEPAIMU MBICIUTEILHON NEATEIHHOCTH — aHAIN3 W CUHTE3, CPABHCHUE,
0000IIeHNE, CUCTEMATU3AIINI0, BBISBICHUE MPUYMHHO-CIICJCTBEHHBIX CBA3CH — JJIsl M3YYCHHS CBOWCTB
BCIIECCTB U XUMHUYCCKUX pCaKHHﬁ; C€CTCCTBCHHO-HAYYHBIC METOABI IMMO3HAHUA — Ha6JHOIleHI/IC, HU3MEPCHUC,
MOJICTTMPOBAHUE, SKCIICPUMEHT (PealTbHBINA M MBICIICHHBIH ).



9. KoppeknunoHHo-pa3BUBAIOIINE 32712491 Y4€OHOT0 IPeAMeETA.

- Pa3BuTie BHUMaHNUS TPH TIOMOIIY COCPEAOTOYCHHOCTH HAa OHOM OOBEKTE HIIH OJJHOM AEATEITbHOCTH,
-pa3BUTHE MaMATH Yepe3 y3HaBaHUE,

-pa3BUTHE CBOMCTB BOCIIPHATH Yepe3 H30UPaTebHOCTD MPEIMETOB WIH O0BEKTOB,

-pa3BUTHE PEUH MTOCPEACTBOM OOIICHHS MEXKIY YICHUKAMH, MKy YIUTEIEM H YICHUKOM,
-pa3BUTHE MBIIJICHUS IPH MOMOILY CPaBHEHUS,

-pa3BUTHE 00pa3HON MaMATH Yepe3 3alOMHHAHKe, COXPaHEHHE U BOCTIPOU3BEICHUE,

-pa3BHUTHE MBIIUICHHUS METOOM CPaBHUTEIBHOTO aHAIIN3a

-yBeIH4YeHNe 00beMa BHIMAHUS Yepe3 BOCIPHUITHE

-pa3BUTHE BHEUIHEH peur 4epe3 MOHOJIOT U AUAIOT

-COBEPIICHCTBOBAHHE JIBI)KEHHH ITOCPEACTBOM MEIIKOW MOTOPHKH

-pa3BHUTHE MBICIHUTEIBHBIX OTEPAIMii C TOMOIIBIO HABBIKOB TPYIITUPOBKH M KIaCCH()UKAIINT
-(hopMupoBaHrEe YMEHHUSI KOHLIECHTPUPOBATh BHUMAaHHE HA PACCKa3e yYUTENsl IyTeM MOCTaHOBKH
NpeBapUTEIBHOTO BOIPOCa

-pa3BUTHE JBUTATEIBHON MAMSTH ITyTeM 3aIIOMUHAHUS U BOCIIPOM3BEICHUS BIDKCHUH U X CHCTEM
-pacIIMpeHne MpeCTaBICHN 0 MUpe U o0oramieHne CI0BapHOTo 3amaca

-KOPPEKI¥s HHINBUIYaJIbHBIX IPOOEIOB B 3HAHHUAX

-pa3BUTHE MBICIHUTEIBHBIX ONEPAIHii C HTOMOIIBIO YMEHHS pab0TaTh MO aITOPUTMY

-pa3BUTHE MBITILICHHUS ITPHU TOMOITH 0000IIEeHNs COOBITHIA U (aKTOB

-(opMupoBaHrE YMEHUH aHAIM3UPOBAThH CIIOBA U TPEIJIOKEHUS Pa3InIHON CTPYKTYPHI
-pa3BUTHE HEMIPOU3BOJIHLHOTO BOOOPAKEHUS C IOMOILIBIO YIIPasKHEHHUN

-pa3BUTHE BBIPA3UTEIEHOCTH PEUH MIPU IIOMOIIH YTCHHUS

-pa3BUTHE MBIIUICHUS] METOJJOM MOP(OJIIOTHYECKOTO aHaIH3a

-pa3BUTHE MBIILUICHUS METOJIOM (POKATBHBIX OOBEKTOB

10. Copepsxkanue Tem yueOHoro npegmera «XUMMSA»

8 KUIACC

[lepBoHayanbHble XUMUYIECKHE TIOHITHS

IIpenmer xumuu. Ponb XMMUK B KU3HU yenoseka’. Tena u BenlecTsa. Pusnyueckue CBONMCTBA
BEIIeCTB. ATrperaTHOe COCTOSHHE BEIECTB. XUMHS B CHCTeMe HayK. UHcTble BellecTBa M CMECH.
CriocoOb1 paspenenusi cmeceid. IlpaBuiia Ge3omacHoro oOpalleHUsl ¢ BELIECTBAMU U JIAOOPATOPHBIM
obopynoBanueMm. [lorsTre o MeToax MO3HAHUS B XUMHUU.

ATOMBI M MONEKYJIbl. XUMHYECKHE 3JIEMEHTHl. 3HaKd (CHMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB.
OTtHocutenbHas aToMHast Macca. IIpocThie 1 ClIoKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHUE.

Xumuueckas ¢opmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
coctaBa BemiecTB. OTHOcHUTEIbHAsI MOJIEKYJApHas Macca. MaccoBas A0S XUMHUYECKOTO 3J€MEHTa B
COCIMHEHHH.

dusznyeckre U XMMUYECKUE SIBJICHH. XuMuuyecKas peakuus. [Ipu3Haku XMMHUECKUX peakuuid.
YpaBHeHHS XUMHYECKUX peakiuil. 3aKOH COXpaHeHHUs Macchl BemecTB. Kmaccubukanms XHUMHUYECKHX
peakiuii (COeIMHEHMsI, Pa3I0KCHUS, 3aMEIICHUs, 0OMEHa).

XUMHYECKUI SKCHEPHUMEHT: 3HAKOMCTBO C XMMHYECKOHW TIOCYIOH, C MpaBwiaMH paboThl B
nabopatopu W npuéMaMu oOpalieHHs C J1a0OpaTOpHBIM OOOpYAOBaHHEM; H3YUYEHHE M OIHCAaHHE
(bU3MYeCKuX CBOUCTB 00pa3lioB HEOPraHWYECKUX BEIECTB; HaOIoaeHHe (u3ndecknX (TUIaBJICHUE BOCKA,
TasiHUE JIbJIa, paCTUPaHUE caxapa B CTYIIKE, KUTIEHHE 1 KOHJEHCAls BOJIb) U XMMUYECKHUX (TOPEHUE CBEYH,
MPOKaJMBAHUE MEIHON MPOBOJIOKH, B3aMMOJICHCTBHE MeJIa ¢ KUCIIOTOH) SIBJICHU, HaOII0I€HUE U ONIHCAHNE
MIPU3HAKOB MPOTEKaHUA XUMHUYECKUX peakiui (pa3ioKeHue caxapa, B3anMOJEHCTBHE CEPHOM KHCIOTHI C
xyopuoM Oapusi, pasnoxkenne ruapokcuga meaw (II) mpm HarpeBaHwM, B3aMMOAEWCTBHE JKeJe3a C
pactBopoM conu Meau (I1));u3ydenue cnoco0oB paseneHus cMecei (C TOMOIIbI0 MarHuTa, GUILTPOBAHUE,
BBINTApUBaHMUE, TUCTWUIAIWM, Xpomarorpadus), TpoBeJeHNE OYNCTKH MOBAapEHHOW COJIM; HAOMIOACHUE U
OIMCaHWE DPEe3YNIbTATOB MPOBEACHHS OIbITA, MLUTIOCTPHUPYIOIIETO 3aKOH COXPAHEHHsS] MAacChl; CO3/IaHHe
Mozesel MOJIEKY (LIapOCTEPKHEBBIX).




Baxxneiimue npeacTaBUTEN HEOPraHUYECKUX BEIIECTB

Bosmyx — cmecp razoB. CoctraB Bo3myxa. Kucmopom — d1€eMEHT W MPOCTOE BEIIECTBO.
Haxoxnenue xkucnopoaa B mpupoje, GU3NUECKHe U XUMHUECKHE CBOMCTBA. Peakiyy ropeHus MpoCcThIX U
CIIOXHBIX BemecTB. CIIocoObl MOTydeHusT KHCIopoaa B 1abopaToprn 1 MpoMbInuieHHOCTH. [IprMenenne
kucnopoga. Ilorstme o0 okcumax. KpyroBopor kucmopoma B mpupoae. O30H — ayIOTpoITHAsS
MOIU(HKALINS KUCTOPOAA.

TemnoBoit 3ppeKT XUMHYECKOH peaknud, TEPMOXMMHYECKHE YypaBHEHUS, JK30- H
SHIOTEPMUYECKHE peaKIuy. TOITNBO: yTroiib U METaH. 3arps3HeHHe BO3/1yXa, YCHIIEHHE MMapHUKOBOTO
a¢dexTa, pazpylieHHe 030HOBOTO CIOSI.

Bopmopon — snemeHT u mpoctoe BemiecTBO. HaxoxneHue Bojopoaa B mpupoze, (huznveckue u
XUMHYECKHE CBOWCTBa (Ha NpHUMepe B3aWMOJEHCTBHS C HEMETAIaMH W OKCHIAMH METaJuIOB),
MIPUMEHEHHE, CITOCOOb! omy4eHus. [IoHATHe 0 KUCIOTaxX U CONAX.

KomnuectBo BemectBa. Mosb. MossipHass Macca. 3akoH ABoraapo. MomsipHbIi 00bEM Ta30B.
Pacuerst o xummdeckoit (opmyie. PacueTs MaccoBO# TONM XMMHYECKOTO 3JIEMEHTa B COEIWHEHHH,
KOJIMYECTBA BEI[ECTBA, MOJSIPHOIN MacChl, MOJIIPHOTO 00beMa Ta30B. PacyéTh 0 XUMHYIECKUM YpaBHEHUSIM.

®usnueckue cBoiictBa Boabl. Boga. Ee cocras, crpoeHue u Momnekyibl. Bojia kak pacTBOpUTENb.
PactBopsl. [loHsATHE O HACHIIEHHBIX U HEHACBIIIEHHBIX pacTBopax. [loHsATHE pacTBOPUMOCTH BELIECTB B
Boje. Pacdyer maccoBod moim BemecTBa B pacTBope (MPOIEHTHAs KOHIEeHTparws). MaccoBas moms
BElIecTBA B pacTBOpe. XHWMHUYECKHE CBOIICTBa BOABI (pa3loKEHHE, pPEeaklUl C HaTpUeM, OKCHIAOM
KaJblus, okcuaoM cepsl (1V) peakunu ¢ Metaniamu, KUCIOTHBIME U OCHOBHBIMH oKcunami). [loHsTre
00 ocHoBaHUsX. Pomb pacTBOpoOB B mpupoAe W B KU3HU ueinoBeKa. KpyroBopoT BOABI B TPHPOIE.
3arpsi3HeHHe NPUPOIHBIX BoA. OXpaHa U OYHUCTKA MPUPOJHBIX BOJ.

Baxwnelimme Kkimacchl HEOpPTaHWYECKUX coequHeHMi. Kiaccuukanums HeopraHHYEeCKUX
coeauHeHnit.  Okcuapl:  cocTaB,  Kiaccudukanus — (KUCIOTHBIE, OCHOBHBIC,  aM(OTEpHBIE,
HeconeoOpasyromie - Ha mpuMmepe okcuma yraepona (II) m okcmma azora (1)), HOMeHKIaTypa.
[NomyueHne ¥ XMMHUYECKHE CBOMCTBA OKCHJIOB (B3aUMOJICHCTBHE C BOJOW, KHCIOTaMH, INEIOYaMH).
OcHoBanus. Knaccudukanus OCHOBaHWM: INENOYM M HEPACTBOPHMMbBbIC OCHOBaHUs. HomeHknarypa
ocHOBaHWH.  Du3nveckne W XUMHYECKHE CBOWCTBA OCHOBaHHH (B3aWMOJIEHCTBHE C OKCHIIAMHU
HEMETAJUIOB, KUCIOTaMH, coJsiMu). [lonydenne ocHOBaHMIA.

Kucnotel: cocraB, kimaccudukanus, HOMEHKIATypa, (QU3MYECKHMe W XHUMHUYECKHE CBOWCTBA
(B3anMoIeliCTBIE C METalIaMU, OCHOBHBIMH OKCHJIAMH, OCHOBaHMSIMH, COJISIMH, Ha TIPUMEPE COISTHOW U
CepHOW KHUCIIOT), criocoObl monmydyenus. Psn akruBHoctn MetamuioB H. H. bekerosa. Conu (cpennue):
HOMEHKJIaTypa CoJiel, CHOCOOBI TONYYCHHS, B3aUMOJCHUCTBHE COJEH C MeTaUlaMH, KHCJIOTaMH,
IeJI0YaMH U COJISIMHU, IPUMEHEHNE.

[lonstne 00 amQoTepHBIX THUAPOKCHIAX (Ha MpUMepe NWHKA W aTOMUHUS): XUMHUYECKHe
CBOIicTBa (B3aMMOIEHCTBHE C KUCIOTaMH U IMIEJI0YaMH, Pa3JIoKeHUE IPU HArPEBAHUH) U TIOJTyUEHHE.

I'enernueckas cBs3b MEXY KiIacCaMU HEOPTAaHUYECKUX COEUHEHUN. [ eHeTuuecKkue psajbl.

XHUMHUYECKUM SKCOEPUMEHT: KaueCTBEHHOE OIPEACIICHUE COAEPKaHUS KUCIOpPOJa B BO3IYXE;
MOJTydeHNe W W3YYEeHHE CBOWCTB KHCIIOPOJIa; HAOIIOJIEHHE B3aWMOJCHCTBHUS BEUIECTB C KHCIOPOJIOM U
YCIIOBUSI BOBHUKHOBEHUS W TPEKpalleHus] TopeHus (1oxkapa); 03HaKOMJIGHHE ¢ o0pas3laMy OKCHJIOB U
OINMCaHMWE MX CBOMCTB; MOJyYEHHE M HM3YUYE€HHE CBOWMCTB BOJOpoAa (ropeHue); HalOironeHHe oOpasLoB
BEIIECTB KOJMYECTBOM | MOJIb; HCCIIeIOBaHHE OCOOCHHOCTEHl pacTBOpEHHs BELIECTB C Pa3IHMYHON
pPacTBOPUMOCTBIO;[IPUTOTOBJIEHUE PACTBOPOB C OIPEJACIEHHON MaccoBOM [10Jiell pacTBOPEHHOIO
BEIECTBA; B3aMMOJAEWCTBHE BOJBI C METAJUIaMU (HATPHEM W KaiblHeM) (BO3MOXKHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB); OMNpEIeIICHUEe PpacTBOPOB KHCIOT M ILIENoYeH ¢ MOMOILIbI0 HHIUKATOPOB,;
WCCIIEIOBaHNE O00pa3lOB HEOPTaHWYECKUX BEIIECTB pAa3IMYHBIX KIJIACCOB; HAOIIOJCHHWE W3MEHEHUS
OKpacKHd MHIWKATOPOB B PacTBOpax KUCJIOT W IIeJoueH; n3ydeHue B3ammojenicteus okcuma meau(ll) ¢
pacTBOPOM CEPHOM KHCJIOTBL, KHCIOT C MeETaJUIaMM, peakuuid HeWTpanu3aluuu; IOoIy4YeHUe
HEPACTBOPHUMBIX OCHOBAHMH, BBITECHEHHWE OJHOIO MeTajyla JpyrMM U3 pacTBopa COJIM; peEIIeHue
9KCIIEPUMEHTANBHBIX 33J1a4d 10 TeMe «BakHenIe Ki1acChl HEOPTaHUIECKUX COETNHEHUI.

Ilepuonuueckuit 3axkoH u [lepuoanieckas cuctema
xumuyeckux 3meMeHToB Jl. . Menaeneera. CtpoeHue aToMoB. XuMuueckas cBsi3b. OKUCIUTENbHO-
BOCCTAHOBUTEIILHBIC PEAKIIUHI

[lepBrle MOMBITKM KiIacCH(DHUKAIMM XUMHUYECKHX 3JeMEHTOB. [IoHSATHE O TIpymmax CXOIHBIX
3JeMEHTOB (IIEJIOYHBIE W IIEIOYHO3EMENIBHBIC METAJUIBl, TaJIOTEHBI, WHEPTHBIC Ta3bl). DJIEMEHTHI,



KOTOPBIC 00Pa3yoT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.

ITepuonuueckuit 3akoH. Ilepuoandeckas cucrema xumuueckux snemeHToB JI. V1. Menpaeneena.
Kopotkonepuoanas u mmuHHONIEprHoaHas Gopmer [leproandeckoi CHCTEMBI XUMHYECKUX dJeMeHTOB /1.
U. Mengeneesa. Ilepuoast u rpynmnsl. Ousndeckuit CMBICT MOPSIIKOBOIO HOMEpPA, HOMEPOB MEPHUOJA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aToMHBIX sjaep. M3otombl. DaekTpoHBI. CTpOCHHE DIICKTPOHHBIX
o0osiouek atomMoB mepBeix 20 xumuuyeckux 3nemeHToB llepuonmyeckoii cuctemsl JI. . Menneneesa.
XapakTepucThuKa XUMHYECKOrO JJIEMEHTa IO ero mnoJjoxeHuto B Ilepuommueckoin cucreme [, W.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB DJIEMEHTOB MAaJIbIX IMEPHOAOB M TJIABHBIX MOATPYII, B
3aBUCMMOCTH OT AaTOMHOTo (IOpSAKOBOrO) HoMmepa 3HaueHue llepmoandeckoro 3akoHa H
Ileproanueckoi cUCTEMbl XUMHYECKHX AJIIEMEHTOB JUIS pa3BUTUS HayKu U npaktuku. [[. . Menaenees —
Y4EHBIN U TPaXKIAHUH.

Xumuyeckas cBsa3b. KoBaneHTHas (MOJsIpHAs M HEMOJSPHAs) CBsI3b. DJIEKTPOOTPHUIIATECIHLHOCTh
aTOMOB XMMHUYECKHUX dJIeMeHTOB. MoHHas CBSI3b.

Crenenp oxucieHus. OKHCIUTETHHO-BOCCTAHOBUTENBHBIE peaknuu. [Iporecchl OKWCIeHUs U
BOCCTaHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

XUMUYECKHIA JKCICPUMEHT: HW3y4YeHHE OOpas3sloB BEIISCTB METAIOB W  HEMETAJLJIOB;
B3aMMOJICWCTBHE THUIAPOKCHAA [HWHKA C PAacTBOpaMU KHCIOT H MIeNI0YeH; MPOBEICHHE OIIBITOB,
WLTIOCTPUPYIOIUX ~ TMPUMEPHl  OKHCIUTEIHFHO-BOCCTAHOBHUTEIBHBIX peakuuii (ropeHue, peakiuu
pa3iokKeHHs, COSTUHEHHUS).

MexIpenMeTHBIE CBA3H

Peanuzanust MeXNpenIMEeTHBIX CBSI3€ NMPH W3yYCHHH XMMHUH B 8 Kjacce OCYLIECTBIISCTCS 4yepes
UCIIOJIb30BaHKE KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHATHUH, TaK U MOHITHH, SBISIOMIAXCS CUCTEMHBIMU
JUTSL OTACTBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC MOHATHA: HAay4dHBId (DaKT, TMIOTE3a, TEOpUs, 3aKOH, aHAIu3,
CHHTE3, KiaccupUKalus, NepUOANYHOCTh, HAOJIIOJEHHEe, DKCIEPUMEHT, MOJEIMPOBaHHE, H3MEpEHHE,
MOJI€JIb, SIBJICHUE.

dusnka: MaTepHs, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIW, U30TOIbI, PaJHOAKTUBHOCTD,
MOJIEKyJa, BJCKTPUYECKUIl 3apsill, BELIECTBO, TeNo, 00bEM, arperaTHOe COCTOSIHHME BEIEeCTBa, ras,
(du3nUecKue BETMYNHBI, €IUHULIBI U3MEPEHHS, KOCMOC, MJIaHETHI, 3BE3/1b1, CoITHIIE.

buonorust: porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MuHEpabl, TOPHBIE MOPOJBI, IOJE3HBIE HCKOIAEMBbIE,
TOTIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemiecTBo 1 xuMudeckas peakius

[Tepuoanueckuii 3axoH. Ilepuonuyeckas cuctema xumuyeckux snemeHToB [[. M. Menaeneesa.
CtpoeHne aTroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XWMUYECKHX DJIEMEHTOB MEPBBIX TPEX
TIEPUOIOB, KAIHS, KATBIIUA U MX COSIMHEHUN B COOTBETCTBUH C ITOJIOKCHUEM dIIeMEHTOB B [leproamaeckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BelecTBa: BUABl XUMUYECKON CBSI3U. THUIBI KPUCTATUNIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKN U BUAA XUMUYECKOH CBSI3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB (MEXAYHAPOAHAS U TPUBUAIIbHAS).
XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3IUYHBIM KJIacCaM HEOPTaHWYECKUX COCTUHEHUH,
TEHETUYECKas CBA3b HEOPTAHMIECKIX BEIIECTB.

Kiaccudpukanmsi XUMUYECKAX pEaknuii 10 pPa3IUYHBIM TNpHU3HaKaM (10 YHUCITy U COCTaBY
YYaCTBYIOIIMX B PEaKIMH BEIIECTB, IO TEIUIOBOMY 3G (DEKTy, M0 M3MEHEHHIO CTENEeHEH OKHCICHUS
XUMHAYECKHX JJIEMEHTOB, 10 OOPAaTHMOCTH, MO YYAaCTHIO Karaanu3aTopa). DK30- U JHAOTCPMUUYCCKHE
peaknuu. TepMOXUMHUYECKHE ypaBHEHUSI.

[lonstne o ckopoctu xumuuyeckoi peaknuu. [loHsTHe 00 00paTHMBIX W HEOOPATUMBIX
XUMUYECKUX peakuusix. [IoHATHEe 0 TOMOTEHHBIX M T'€TEPOTCHHBIX peakuusax. [loHATHe 0 XMMUYECKOM
paBHOBecnn. CMeIeHNE XUMHUYECKOTO paBHOBecHsa. DakTOphl, BIUSIOMAEC HAa CKOPOCTh XUMHYECKOM
pEeaKIMU U MOJ0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTETHHO-BOCCTAHOBUTENBHBIE ~ PEaKIUW,  JJIEKTPOHHBIA  OaJlaHC  OKHUCIUTEIHHO-



BOCCTaHOBUTENLHOU peakiuu. COCTaBICHUE YPaBHEHUH OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
WCTIOJB30BaHIEM METO/Ia IEKTPOHHOTO OaaHca.

Teopust 371EKTPONIUTHIECKON TUCCOMUAIIH. DIEKTPOIUTHIESCKAS JUCCOIHANNA. DIEKTPOIUTHI 1
HEANIEKTPONIUThl. KaTuoHbl, aHMOHBL. MeEXaHM3M JHCCOIMAIMM BEIISCTB C Pa3jIMYHBIMUA BHJIAMU
xuMuueckoi cBs3u. [lonstue o crenenu auccorranuu. CUIBHBIC U CIIa0bIe JIEKTPOJIUTHI.

Peakiun moHHOTO OOMEHA. Y CIIOBHS MIPOTEKAHMS peakIni HOHHOTO oOMeHa 1m0 KoHma. IlomHeie
Y COKpAILIEHHBbIE MOHHBIC YpPaBHEHMS peakluil. XMMHUYECKHUE CBOWCTBA KHUCIIOT, OCHOBAHWW U COJEH B
CBETE MPEACTABICHUI 00 MEKTpoIuTHIeCKOl nucconmaruu. Cpena pactBopa. KauecTBeHHbBIE peakiuu
Ha KaTHOHBI M aHWOHBI: XJIOPHUI-, OpOMHUI-, HOIUA-, CyIb(aT-, KapOoHaT-, CHIUKaT-, pocdar- aHNOHEI;
TUAPOKCHI-MOHBI; KATHOHBI aMMOHHMS, MarHHWs, KajbIlus, aTIOMUHUSA, keneza (2+) u (3+), megu (2+),
LMHKA, IPUCYTCTBYIOIIKE B BOAHBIX PacTBOpax.

XVWMHUYECKHA OKCIEPUMEHT: O3HAKOMJICHHE C MOJEISAMHA KPHUCTALNTUYECKHX  PEmETOK
HEOPTraHWIECKUX BEIICCTB — METaUIOB U HEMETa/LIOB (TpaduTa u amMasa), CJI0KHBIX BEIIEeCTB (XJIOpHIa
HATPUs); WCCIICOBAaHUE 3aBHCUMOCTH CKOPOCTH XUMHYECKOH PEaKIUH OT BO3JCHCTBHS Pa3IMYHBIX
(haKTOPOB; HCCIICIOBAHUE 3JICKTPOIIPOBOJHOCTH PACTBOPOB BEILISCTB, MPOIECCa JTUCCOIMAIUM KHUCIIOT,
menoded W conmedl  (BOBMOXKHO — WCIIONIG30BaHHWE  BUICOMATEpHANIOB);  MPOBEICHHE  OMBITOB,
WLTIOCTPUPYIONINX MPU3HAKH MPOTEKaHUS peaKiuii HOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BBIICIICHHE
ra3a, oOpa30BaHHE BOJIbI); OIBITOB, WLIFOCTPUPYIOIIMX MPUMEPhI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii (ropeHue, peakliuu pa3oKeHUs, COCIWHEHHs); PAaClO3HaBaHWE HEOPTaHWYECKUX BEIIECTB C
TTOMOIIIFIO KAYeCTBEHHBIX PEAKINil Ha MOHBI, PEIICHUE SKCIIEPIMEHTAIBHBIX 33/1aY.

Hemeranipl 1 ux coennHeHNUS

OOmas xapakTepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC CTETCHH
okucienus. CTpoeHne W PU3NIECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHUYECKHNE CBOWCTBA
Ha TpuMepe Xxjopa (B3auMOJEHCTBHE C MeTajllaMH, HeMeTaUlaMH — BOJOPOJOM U KHCIOPOJOM,
mienouamu). XiyopoBogopod. CoisHas KHCIOTa, XMMHYECKHE CBOMCTBa, MOJy4deHHE, NPUMEHEHHE.
HelicTBrEe xJIOpa U XJIOPOBOJOPOAA HA OPraHU3M uejoBeKa. BaxkHelne XJI0opuabl U UX HAXOXICHUE B
MIPUPO/IE.

O6mias xapaktepucTuka 31eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOSHHS aTOMOB KHCIOpOJia U
cepbl. XapakTepHbIe CTETICHH OKUCIICHUSI.

Crpoenne u (pu3mUecKkre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAa W Cepbl. AJUTIOTPOITHEIE
MOJU(PHKAIINU KUCIOPOAA U Cepbl. XMMHYECKHE CBOWCTBA cepbl (B3aMMOJEHCTBUE C HEMeTaIaMH —
BOJIOPOZOM U KHCIOPOJOM, METaJJIaMH, KOHIEHTPUPOBAHHBIMH a30THOH W CEPHOH KHCIOTaMH).
CepoBogiopo: cTpoeHme, (pU3MUeCKne W XUMHYECKHWE CBOMCTBAa (KHCIOTHBIE M BOCCTAHOBHTEIHHBIE
cBoiicTBa). OKCHIBI CEpbl KakK MPEACTABUTENIM KHUCIOTHBIX OKCHIOB. CepHas KucioTa: (hU3MUYECKUE U
XUMHYeckre cBoicTBa (obmme u cnenuduyeckne). Connu cepHOM KUCIOTHI, KAYeCTBEHHAsI peakiHs Ha
cynbdar-uoH. CepHUCTas KHCIOTa. XUMAYECKUE PEAKITUH, JIeKAIIHe B OCHOBE MPOMBIIIJICHHOTO CII0co0a
MOJIy4YeHHs] cEpHOU KucnoThl. HaxoxaeHnue cepol u €€ coeuHeHuil B npupoe. [IpuMeHeHue cepol U ee
COCMHEHN B OBITY M B MPOMBIIUIEHHOCTH. XWMHYECKOE 3arps3HEHHE OKpY’Kalollel cpemsl
COCMHEHVSIMH  Cepbl (KHUCJIOTHBIC JOXKIW, 3arpsA3HEeHHe BO3AyXa H BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPAILICHNUS.

OOmias xapakTepucTHKa 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHHMS aTOMOB a3oTa MU
¢docdopa, xapaKTepHbIE CTEIIEHH OKHCIICHUS.

A30T, pacnpocTpaHeHHE B MPHUPOJE, (PU3MYECKHEe U XUMHUYECKHE CBOICTBA (B3aUMOAEHCTBHE C
MeTaJlJIaMi ¥ HEeMeTaJUIaMH - KHCJIOPOJOM M BoaopoaoMm). KpyroBopoT azora B mpupoae. AMMHAK:
¢du3nUecKue 1 XMMHUYECKUE CBOWCTBA (OKHMCIICHNE, OCHOBHBIE CBOWCTBA BOJHOTO PACTBOPA), MOJTyUYSHHE U
npumenenue. CoiM  aMMOHHUS: COCTaB, (U3MYECKME M XHMMHYECKHME CBOMCTBA (pas3sioKEHHE,
B3aMMOJICUCTBHE CO IelIoYaMu), MpuMeHeHne. KadecTBeHHas peakius Ha WOHBI aMMOHHS. A30THas
KHCNOTa, €€ (hu3MvecKkue W XMMHUYECKue cBoiictBa (oOmme u crenuduyeckue), noiaydenue. Hurparter
(paznoxxenue). Asorucras KucioTa. Vcmoiap3oBaHHE HUTPAaTOB M COJIH aMMOHHUSI B KadecTBe
MHUHEPAJIbHBIX yHoOpeHWd. XHUMHUYecKOoe 3arps3HEHHE OKpY’Kalolledl cpelapl COSAMHEHHSAMH a30Ta
(KMCIIOTHBIE T0XKTH, 3arpsI3HEHIE BO3/yXa, TOYBHI H BOJOEMOB).

®dochop, amrorponHbie Momubukaiuud (docopa, (GU3NUECKHE U XUMHYCCKHUE CBOMCTBa
(B3amMopelCTBHE ¢ MeTallaMH, HEMETAIaM1, KOHLEHTPUPOBaHHBIMHI a30THOM M CEPHON KUCIIOTaMH).
Oxcun dochopa (V), oprodochopHas kuciaora: GU3MUSCKHE W XMUMHUYCCKHE CBOMCTBA, IMOJyYCHHUE.
IlonsaTre 0 MUHEpaNBHBIX yHOOpeHHSX: HUTpaThl U (pocdarel. [loHATHE 0 KOMITIEKCHBIX yIOOPCHHUSX.



O6mast xapakrepuctuka 3neMenToB [VA-rpynnsl. OcoOeHHOCTH CTPOCHUS aTOMOB YIJIepoJia M KpEMHHSI.
BaneHnTHOCTP M XapakTepHBIE CTETICHH OKHCIIEHWS aTOMOB YIJiepoja M KpeMmHus. PacmpoctpaHenue
yTIepoa B IPUPOJE, XapaKTEPHBIE CTEIIEHN OKHUCIICHUS.

VYrnepon, amnorponHsle Moaudukanun (rpadut, anMas), GU3NUECKUE U XUMHUYECKHE CBOMCTBA
MPOCTHIX BEHIECTB (B3aUMOACWCTBHE C MeTalylaMH, HEMETaJIaMH, KOHIEHTPUPOBAHHBIMH a30THOW H
cepHoil kuciaotamu). Ancopbuus. Kpyrosopor yranepoaa B mpupoje. OKkcupl yriaepoaa, ux (pusmaeckue
Y XUMHYECKHE CBOIMCTBA, MOMyYCHUE W IPUMEHEHUE, ACHCTBHE Ha OPraHU3M YelIOBEKa. DKOJIOTHYECKUE
npobjemMsl, cBa3aHHBIE ¢ okcuaoMm yriaepoaa(lV); rumoresa TI00aTBHOTO TOTEIJICHUS KIIMMAaTa,
MApHAKOBEIA 3 ¢eKT. YTonbHas KUCIOTa W €€ CONM, MX (U3NYECKHe U XHMHYECKHE CBOICTBA,
nonydeHne M npuMeHeHue. KauecTBeHHast peaknys Ha KapOoHAT-WOHBI. Mcmonp3oBaHne KapOOHATOB B
OBITY, MEAULIMHE, TIPOMBILIICHHOCTH M CEILCKOM XO035HiCTBE.

O6mme mpeacTaBiIeHUss 00 OCOOCHHOCTSX COCTaBa M CTPOCHHS OPTaHWYECKUX COCTUHEHWH
yraepona (Ha TpuMepe MeTaHa, JTWIEHA, 3TaHONA, YKCYCHOM KHCIOTHLMX cOCTaB M XHMHYECKOe
ctpoenue. Kmaccudukanus opraHndeckux BemiecTB. [IoHATHE O OHONOTHYECKH Ba)KHBIX BEIECTBAX:
XKHUpax, OenKax, yriieBoax — M X POJH B )KM3HHU 4elloBeka. MaTepraibHOEe eMUHCTBO OPTaHHMUYECKUX U
HEOPraHWYECKNX COCTUHEHUH.

Kpemumuii, ero gusudeckne n XUMHYECKHE CBOMCTBA (Ha IpUMEpPE B3aMMOECHCTBUS C METaIaMI
W HEeMeTallJlaMH), TIoTydeHre 1 npumenenune. CoeqnHeHns: KpeMHus B pupozae. O0mue npeacTaBieHus
00 oxcune kpemHUA(IV) m kpemHHeBo# kuciore. CuimKkaThl, (QU3NYECKHEe W XHUMHUYECKHE CBOMCTBA,
MONTydeHNe W TIPUMEHEHHE B OBITY, TPOMBIIUIEHHOCTH (B MEIULIMHCKOM, IIEKTPOHHON, CTPOUTEINBHON 1
Ip.). Baxwnelimme cTpouTenbHBIE MaTepUaNbl: KEpaMHKa, CTEKIO, IIEMEHT, OCTOH, KeJIe300CTOH.
[Tpo6eMbl 6e30MacHOTO UCTIONB30BaHHSI CTPOUTEIBHBIX MAaTEPHAIOB B IOBCETHEBHOW YKU3HU.

XVUMUYECKUI HKCIEPUMEHT: U3ydeHHe 00OpasloB HEOPraHWYECKNX BEIIECTB, CBOWCTB COJISTHON
KHCJIOTBI; HNPOBCACHUEC Ka4YCCTBCHHBIX pCaKHI/Iﬁ Ha XJIOpHUO-UOHBI H H36H}OZ[CHI/IG IIPU3HAKOB HX
IMPOTCKAaHMs; OIIbIThI, OTPAXKAIOIIUC q)HSPI‘-ICCKI/IC M XUMHYECKHE CBOMCTBA TaJIOTEHOB U UX COCILI/IHGHI/II\/'I
(BO3MOKHO MCTIONB30BaHUE BHIEOMATEPHAIOB); O3HAKOMJICHHE C 00pa3liaMy XJIOPHUIOB (TalIOT€HUOB);
03HaKOMIICHHE ¢ 00pa3amMu cepbl u e€ COeTMHEHUSAMHU (BO3MOXKHO HCIIOIb30BAHKE BUACOMATEPHATIOB);
HaOJroieHue mpoliecca o0yrIIMBaHUSL caxapa TOjA JISHCTBHEM KOHIIEHTPUPOBAHHON CEpPHOM KHCIIOTHI;
W3YYeHHE XUMHUYECKHX CBOWCTB pa30aBIICHHON CEPHOM KHCJIOTHI, MPOBEJICHNE KAaueCTBEHHOW peaKiuu
Ha cynb(aT-noH U HAOIIOICHNE TIPU3HAKa e€ MPOTEeKaHMs; 03HAKOMIICHHE C (DM3HMUECKUMU CBOWCTBAMHU
asoTa, ¢pochopa u ux coeUHEHHN (BO3MOMXKHO MCIIOJIb30BAHKUE BUICOMATEPUANIOB), 00pa3iiaMu a30THBIX
1 GhochOopHBIX YIOOPEHHUI; MOJIyYeHHEe aMMHUaKa U U3y4YeHUE €ro CBOMCTB; MPOBEACHUE KaYeCTBCHHBIX
peakiuii Ha MOH aMMOHHS M (docdarT-nOH M M3yueHHE NMPHU3HAKOB MX IMPOTEKAHHS, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIIOJIb30BAHUE BHICOMATEPHAIIOB);
u3ydeHne MojeJie KPHUCTAIUIMYECKMX pemETOK anMasza, rpadura; O3HaKOMIIGHHE C IPOIEcCOM
azcopOIuu pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIEM M YCTPOWCTBOM MPOTHUBOTA3a; IMOIYYCHHE
VIIEKUCIOro Ta3a M HM3yYeHHE €ro CBOWCTB; MPOBEJCHHWE KAayeCTBEHHBIX peaklIui Ha KapOoHAT- U
CUJIMKAT-UOHBI W M3YUCHUEC INPHU3HAKOB HX IPOTCKAHUA; O3HAKOMIJICHUE C HpOI[yKIlI/IeI\/'I CUJIMKATHOM
MIPOMBIIIUICHHOCTH; PEIIeHUe ASKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHeilne HeMeTalbl W X
COCIMHEHUS.

Mertamnibl ¥ UX COEIUHEHUS

OO01mas XxapaKTepUCTHKA XUMUYECKUX DJIEMEHTOB — METAJNIOB HA OCHOBAaHUU UX IOJIOKCHHS B
Ilepuoguueckoii cucteme xumuueckux 3iaemMeHToB . 1. MenaeneeBa u ctpoenus atomoB. CTpoeHue
MeTaJIOB. MeTaiumimaecKkast CBsI3h M METAJUTMYECKass KPUCTALTHYECKAsT PEmIETKa. DICKTPOXUMUICCKHIA
pAa HAmpsDKeHWHd MeTayuioB. Pu3nyeckne W XWMHUYECKHE CBOWCTBA METAJUIOB (B3aMMOJIEHCTBHE C
KHCIIOPOAOM, BOJIOHM, kuciaoramm). OOmMe crnocoObl ModydeHWss MeTaiioB. lloHsTHE O KOppo3uu
METaJJIOB, OCHOBHBIE CIIOCOOBI 3aIUThl WX OT Koppo3uu. CruiaBel (CTasb, YyTYH, IIOPaTIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY W TIPOMBITIUICHHOCTH.

[lenounsle Metambl: nonoxeHue B llepuoanueckoit cucreMe XUMU4YecKux snemeHTtoB . .
MengeneeBa; crpoeHue aromoB. HaxoxaeHue B mpuponae. Ousmueckue u XMMHYECKHUE CBOHCTBa (Ha
npuMepe HaTpusl U Kanws). OKCHUIBI U TUAPOKCHIIBI HATPHS U Kanus. [[puMeHeHne meI0YHBIX METAJIOB
M UX COeIUHEHUH.

[llenouno3emenbHbIe METAJIBI MAarHUW W Kanplui: monoxeHue B [lepuommyeckoil cucrteme
xuMu4deckux sneMeHnToB JI. 1. MeHieneeBa; CTpoeHUE X aTOMOB; HaXO0XJIeHUE B npupoje. Pusnieckue
¥ XMMHYECKHE CBOMCTBA MarHusl W Kaiblus. BaxHeimme coequHeHHS Kamblus (OKCHA, THAPOKCHIL,



conu). JKECTKOCTB BOJIBI M CIIOCOOBI €€ yCTpaHeHUsI.

AmmomuHWMIA: Tooxenne B [lepuomndeckoit cucreme xuMudeckux 3eMeHToB J[. Y. Menneneena;
CTpOCHHE aTOMa; HaxoXaeHHe B mpupoge. Dusnyeckue M XHMHUYECKHE CBOMCTBA aJIOMHUHMS.
Am¢oTepHbIe CBOHCTBAa OKCUAA U TUAPOKCUIA aTFOMHUHUSL.

XKeneszo: nonoxenve B llepmonuueckoit cucteme xummueckux aneMmeHToB [l. M. Menneneena;
CTPOGHHE AaTOMa; HaxoXAeHHe B mpupone. Du3MUECKHE M XHMHUYECKHE CBOMCTBA Keje3a
(B3amMopelCTBHE ¢ METaJUlaMH, KUCIOoTaMH M coisaMu). Okcuapl, Tuapokcuabl U conu sxenesza(ll) u
xenesa(lll): cocras, cBOICTBA U TOTyYCHUE.

XUMHUYECKHH SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3laMy METaJUIOB U CIUIABOB, UX (PU3HMUECKUMU
CBOWCTBAMHM;  M3Y4EHHE  pE3yJbTaTOB  KOPPO3HMM  METAIOB  (BO3MOXKHO  HCIIOJIB30BAHUE
BUIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHAA KajblMs M HATPUSl C BOZOH (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEPUAIIOB); NCCIEIOBAHNE CBOMCTB KECTKOM BOJBI; IIpOLIECca TOPEHNUS JKeTe3a B
KHCIOpoJe (BO3MOXKHO HCIIOJIb30BAaHHE BHUAEOMATEPHAIOB); IPHU3HAKOB MNPOTEKAHUS KaueCTBEHHBIX
peakuuii Ha HOHBI (MarHus, Kaimplus, amoMuHug, nuHka, xenesa(ll) m sxemesza(Ill), memu(ID));
HaOJroleHNe W OIMCAHWE TMPOLECCOB OKPAIIMBAHWS TUIAMEHW HOHAMH HATPHSA, Kalus W KallbIHs
(BO3MOXXHO HCHOJNB30BaHHE BHACOMATEpUANOB); HCCIeNOBaHHE aM(OTEPHBIX CBOICTB T'MIPOKCHIA
QITIOMUHUS ¥ THIPOKCHA IUHKA; PELICHUE SKCIEPUMEHTAIbHbIX 3a1a4 10 TeMe «BaxHelmuye MeTamisl
Y X COCJTUHEHUS».

XHUMHMsSI M OKpY’Karollas cpena

Hosble MaTepuasibl 1 TexHOJOTHH. BemecTBa U MaTepualbl B IIOBCEIHEBHOW JKU3HM 4YEJIOBEKA.
XuMmus ¥ 3710poBbe. be3omacHoe HCIOB30BaHME BEIICCTB M XMMHUYECKUX peakuuid B ObiTy. [lepBas
MOMOIIIb ITPH XUMHUYECKHX 0XKOrax M OTpaBIeHHUAX. OCHOBBI SKOJIOTMUYECKON TPaMOTHOCTH. XUMHUYECKOE
3arps3HeHNe OKpYyKawIleil cpensl (mpeaenbHas momyctuMasi koHneHTparusi Bemects — [1/1K). Pomp
XMMHUH B PEUICHUH SKOJIOTUUECKUX TPOOIIEM.

[IpupoaHble WMCTOYHWMKU YIIIEBOMOPOJOB (Yroib, TPUPOAHBIA Ta3, HEPTh), MPOMYKTHl HX
nepepaboTKH, UX POIb B OBITY M MMPOMBIIIIJICHHOCTH.

XUMHYECKHH JKCIIEPUMEHT: HW3y4YeHHE 00pa3loB MaTepualioB (CTEKJIO, CIUIABBI METaJIOB,
MOJIUMEPHBIE MaTEPUAIbI).

MexXIpeIMETHBIE CBA3H

Peanuzanus MexnpeIMeTHBIX CBSI3eH MpHU M3YyYEHHH XUMHH B 9 Kilacce OCYIIECTBISIETCS uepe3
WCIOJIb30BaHNe KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MTOHATUH, TaK U MOHATHH, SBISIOMIUXCAS CUCTEMHBIMU
JUTSL OTZENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmue ecTecTBEHHO-HAY4YHbIE MOHSATHA: HAay4dHBId (aKT, TMIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CHHTE3, KiaccupUKalus, NepUOAUMYHOCTh, HAOIIO/EHHEe, DKCIEPHUMEHT, MOJEIMPOBaHHE, HU3MEpEHHE,
MOJIENIb, SIBJICHNE, TAPHUKOBBIN 3 HEeKT, TEXHONOTHS, MaTepHAIIbL.

®dusuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIBL, PaJHOAKTUBHOCTD,
MOJIEKYJa, O3JCKTPUUYECKHI 3apsij, TPOBOJHUKH, NOJIYHPOBOAHUKU, JTUIICKTPHKH, (OTOIIEMEHT,
BEIIECTBO, Telo, OO0BEM, arperarHoe COCTOSIHME BEILecTBa, ra3, pacTBOP, pPacTBOPUMOCTD,
KpHCTaIUIMYecKass pPEemETKa, CIUIABbI, (U3MYECKHE BEJIUYMHBI, EAMHUIBI HM3MEPEHUs, KOCMHUYECKOe
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoHIIE.

Buonorust:  dorocuHTe3, pixaHue, Ouocdepa, OSKOCHCTEMa, MHUHEpaIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIILHBIE BELICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIE IMOPOJIBI, IMOJE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

Brimonnenne npakTHUECKUX paboT

[Ipu nmpoBeseHNN MPAKTUYECKOH PabOTHl KKABIM ee dTal BBINONHsAETCS oO0yvarontumucs ¢ 3I1P
BMECTE C YUUTEJIEM H II0JI €r0 PYKOBOJACTBOM. Ha jocke 0053aTelIbHO BBIBEITUBAIOTCS MTPABUIIA TEXHUKU
0e30macHOCTH, COOTBETCTBYIOLIME JAaHHOMY BHUAY palOTHI, JaeTcs NpaBWIbHAs 3amuch (QOopMyn H
yKa3bIBaeTCsl Ledb MpoBeAeHUs paboTel. [Ipm HeoOXomuMOCTHM HaeTcsi BHU3YAIbHBIH alTOPUTM
BBITIOJIHEHHS 3aJaHus. OTO CIIOCOOCTBYET OCO3HAHHMIO OOYYAIOIIMMMCS BBINOJHACMBIX NEHCTBHH U
MIOJIyYEHHOIO PE3YJIbTATA.

[IpumepHBIE KOHTPOIBEHO-U3MEPHUTEIHHBIE MATEPHAIIBI IO XUMHU



Jns opraHM3alud TPOBEPKH, Yy4eTa M KOHTPOJIS 3HaHMK oOydaromuxcs IO TNpeaMeTy
IPEIyCMOTPEHbl KOHTPOJIbHBIE PabOThl, CaMOCTOSATENbHBIC PAa0OTHI, 3a4eThl, MPAKTUYECKUE PaOOTHI,
tectupoBaHne. OQHUM W3 METOJIOB KOHTPOJSI pe3ynsTaToB oOydeHUs oOydwarommxcs ¢ 3IIP sBmsercs
METOA  TOJUBAPUATHBHOTOIKCIPECC-TECTUPOBAHUSI  C  KOHCTPYHpPYeMBIMH  OTBeTaMH.  Ero
OTIMYHUTENBHBIMUA YEePTaMH SBIISIOTCS ONEPATHBHOCTH, BBICOKAS CTETNCHb WHIUBHIyalW3alliy 3HAHHU,
CPaBHUTEIBHO MaJble 3aTPaThl BPEMEHH U TPyZAa Ha IPOBEPKY OTBETOB 00yYarOIIUXCS.

Hns obyuatommxcst ¢ 3[1P Bo3MokHO M3MeHeHHe (GOpMYIMPOBKH 3aJaHUN Ha «IOLIATOBYIOY,
ajanTanys IpeiaraeéMoro  oOydaromeMmycsi TEeCTOBOrO  (KOHTPOJIBHO-OLIEHOYHOTO) —MaTepuala:
UCIIOJIb30BaHUE YCTHBIX U NMHCHbMEHHBIX WHCTPYKLUH, YIPOILEHHE IJIMHHBIX CIOKHBIX (OPMYIHPOBOK
WHCTPYKIUH, pelIeHre ¢ OIopoil Ha anropuT™, 00pasell, UCTIOIh30BaHUE CIIPABOYHON HH(OpMAITHH.

11. YuyeOHO-TeMaTHYeCKOe MJIAHMPOBAHHUE.

No 3ariaHupoOBaHHOE
u3yya Paznen nporpammel KOJIMYECTBO 4aCOB
eMOro
pasze

na

8 KImacc
1. [lepBoHaYaNTEHBIC XUMUYECKHE TTOHITHS 20
2. Baxneiimme npeacraBuTen HeopraHudeckux | 28
BEIIECTB.
3 [Tepuonnueckuii 3aK0H U IEPUOIAYECKAS 20

CHCTEMa XMMHUYECKHX j1eMeHTOB JI.11.
MenpaeneeBa. CTpoeHUE aTOMOB. XUMUAYECKas
cBs13b. OKHUCTUTENBHO- BOCCTAHOBUTEIHLHBIC

peakuu
Hroro 68
9 xnacc
1. BeniectBo 1 xuMHuuecKas peakius 15
2 Hemeramiel 1 UX cOeAUHEHUS 25
3 MeTabl ¥ UX COEIUHEHUS 17
4 XWMUS ¥ OKpYXKaromias cpena 11

Hroro 68




12. TloypouHoe TeMaTH4YeCcKOe IVIAHMPOBAHME NPEIMETa € YKAa3aHHEM OCHOBHBIX BUJI0B y4eOHO /1eSITeJbHOCTH 00yYalomuXxcs.

8 KVIACC
Ne Paznen, Ne ypoka
ypoKa | KonddecTBoYac | B pazfeiie
Io OB Tema ypoka Copnepxanne XapaKTepuCTHKa OCHOBHBIX BHJIOB KonTpons
BCEMY ypoka JEeSITETIbHOCTH YUEHUKA (momaruHee
Kypcy 3aJlaHue)
1 1.Ileponavams | 1 [Ipeamet xumun. Poib [Ipenmer xumun. Pons xumun B | OOBSICHATD, 4TO TpeameToM wu3ydeHws | [IpounTars
HBIE XUMHUU B KU3HH KH3HH dermoBeka’. Tema M BEIIECTBA. | XHMHM  SIBISIOTCS — BENIECTBA,  HX | maparpad
XAMUYECKHUE YyeJI0BeKa. dusnyeckue CBOMCTBa BEILECTB. | CBOMCTBA U IIPEBPALLEHUSI.
TTOHSITHSL. XUMUUECKUH ArperaTHoe  COCTOSHME  BEIIECTB. | Pa3nuyarh Tena M BEIIECTBAa, BEUIECTBA
9KCIEPHUMEHT:3HAKOMCTBO | XUMHS B CUCTeMe HayK. YHCThle | 1 MaTepHabl.
¢ XMMHYECKOU IIOCYAOH, C | BEIleCTBa u CMECH. CrniocoOsb1 | YcraHaBnuBaTh NIPUYHHHO-
npaBujiaMud  paboThl B | pa3/eieHust cMecei. [IpaBuna | cneacTBeHHBIE CBSI3U MEXTY
nabopaTtopuu U npuéMaMu | 6e301acHOro OOpAaIeHHsI C BEIIECTBAMH | CBOHCTBAMHU BEIIECTB u 170'¢
oOpamieHus c|m maboparopHeiM  00OpyIOBaHHWEM. | IPUMEHEHHEM.
Ha60paTOpHBIM Ilonsarue o METOAaX IMO3HAaHUA B XUMUHU. XapaKTepI/BOBaTI) IMOJIOXKUTCIIbHYIO U
000pyIOBaHHEM. ATOMBI u MOJICKYJIBI. | OTPHLATENBHYIO POJb XUMHHU B KH3HU
XUMHYECKHE 3JIEMEHTHI. 3HaKu | COBPEMEHHOr0 OOIIECTBA.
(cUMBOJIBI) XMMHYECKHUX 3JEMEHTOB. ApryMeHTHPOBaTh CBOIO MO3UIUIO 110
OTtHOcuTeNnbHAs aTOMHas Macca. | OTHOIIECHUIO K xeMo(uInu u
IIpoctele ®  cioxHBIE  BemiecTBa. | xeModoOuu
ATOMHO-MOJIEKYJISIPHOE yUCHHE.

2 2 Tena u BemiecTBa. Xumugeckast dopmyna. | Xapakrepu3oBaTh OCHOBHBIC MeTO/bI | [IpounTarsh
XUMHYECKUH BaneHTHOCT ~ aTOMOB ~ XUMHYECKHUX | U3y4YEHUSI €CTEeCTBEHHO-HAY4HbIX | maparpad
9KCIIEPUMEHT: M3Y4CHHE M | DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa | JUCIUILIUH.
ormucaHne  (PU3MUECKHUX | BEIIECTB. OtnocurenbHas | [IpuBOUTH IPUMEpPHIMATEPHATIBHBIX U
CBOMCTB o0pasIoB | MoJIeKyJIsipHass Macca. MaccoBass [10Js | 3HaKOBBIX, HIIH CHMBOJIBHBIX, MOJIETIEH,

HCOPraHN4YCCKHUX BCIICCTB.

XUMHUYCCKOI'O 3JICMCHTA B COCAMHCHUU.

Ousndyeckne W XUMHYECKHE
SBIICHMUSL. XuMudecKas peaknusi.
[IpysHakn ~ XMMHUYECKMX  pEaKIHu.

UCTIONIb3YEeMBIX Ha ypOKax (hU3HKH,
OMONIOTHH U reorpaduH.

Cobupats 00bEMHBIC U
HIAPOCTEPKHEBBIE MOJIEIN HEKOTOPBIX




dusnueckue CBOMCTBA
BEIIECTB.

XUMUYECKUH SKCIIEPUMET:
HaOmoaeHue (pru3nIecKux
(maBeHHE BOCKA, TasiHUE
TB/Ia, pacTUpaHHe caxapa
B CTyNKe, KHUIIEHHE U
KOHJICHCAIlUS BOJABI) U
XUMHYECKHUX (ropenue
CBeYH, MIPOKATNBaHNE
MEJHOU IIPOBOJIOKH,
B3aMMOJCHUCTBUE MeJa ¢
KHCIIOTOH) SIBIICHUH,
HaOII0JICHUEe W ONHCAHUE
NPU3HAKOB  TPOTEKAHUSI
XUMHUYECKHUX peakuuit
(pa3noxxeHue caxapa,
B3aMMOJCHUCTBUE CEPHOMU
KHCIIOTBI C  XJIOPHIOM
Oapwus, pasioxeHne
ruapokcuna meau (1) mpu
HarpeBaHuH,
B3aWMOJICHCTBHUE Kele3a ¢
pacTBOpOM  CONIM  MeOH

(1)

ArperaTHoe COCTOSAHHUEC
BCIICCTB

YpaBHEeHHUSd  XHMHMUYECKHUX  PEaKIMil.
3aKkOH COXpaHEHHS MAacchl BEIIECTB.
Kiaccudukanus XUMHUESCKHX peaKITHi
(coenmHeHMs, Pa3NOKEHUs, 3aMEIIECHUS,
oOMmeHa). XHUMHYECKHH 3KCIEPUMEHT:
3HAKOMCTBO C XHMHYECKOW MOCYIIOH, C
MpaBWJIaMHd pabOTHl B J1A0OpaTOPHH M
npuéMamu oOparieHus ¢ J1abopaToOpHBIM
000opyI0BaHHEM; H3YUEHHE U OIHCaHHe
(hm3uyecKkux CBOMCTB 00pasIoB
HEOPraHWYEeCKHUX BEIECTB; HaOIFOJCHIE
¢u3nyecknx (TUIABIICHUE BOCKA, TasHHE
TBla, pacTHpaHWe caxapa B CTYIIKE,

KWTICHUE W KOHJCHCAIMS BOIBI) U
XUMHAYECKUX (ropenue CBeuH,
MPOKAJIMBAaHUE  MEIHOHW  MPOBOJIOKH,
B3aMMOJCHCTBHEC MeJa C KHCIIOTOH)
SIBIICHUH, HAOMIOJAeHHEe W  OIMCaHUE
IMPU3HAKOB MMPOTCKAHUA XUMHUYCCKUX
peaknuit (pasnoxeHue caxapa,
B3aUMOJICHCTBHE CEPHOU KHCJIOTHI C
XJIOPHJIOM Oapwus, pa3yioKeHUEe

runpokcuna meau (II) mpu HarpeBanwmy,
B3aUMOJICIICTBHE JKejie3a C PacTBOPOM
comu wmemu (I));u3yuenue crnocoOoB
pasmeneHuss cMecel  (C  MOMOIIBIO
Marsura, (uIbTPOBaHKE, BbHINAPUBAHUE,
JICTUILISIINS, xpomarorpadusi),
MPOBEJICHUE OYKMCTKHU MMOBAPEHHOU COJIH;
HaOMIOCHUE W ONMCaHWE pPEe3YJIbTATOB
MIPOBECHUSI OIIBITA, HIUTIOCTPUPYIOILETO
3aKOH COXPAaHEHHS MAacChl, CO3JlaHUE
MOJIETIE MOJIEKYI (IITapOCTEP>KHEBBIX ).

XUMHUYCCKHUX BCUICCTB

Pasnmuuate Tpu arperaTHBIX COCTOSHHS
BEILIECTBA.

YcTaHaBNMHMBaTh B3aUMOCBSI3b  MEXIY
arperaTHBIMH COCTOSHUSIMH Ha OCHOBE
B3aMMHBIX TIEPEXO0JIOB BEIIECTBRA.
WimrocTpupoBaTh B3aUMHBIE TIEPEXOIbI
BEIICCTB MPUMEPaMHU.

HabOmonaTh XUMUYECKUN DKCIICPUMEHT
M JejJaThb  BBIBOABI Ha  OCHOBE
HaOIIOIeHUI

IIpounrats
naparpad

PaGorats c
000Opy/IOBaHHEM M HarpeBaTeIbHBIMU
npudopaMu B COOTBETCTBHUH
C TIpaBWJIaMH TEXHUKH O€30I1aCHOCTH.
BrimonHaTs npocTeiie MaHUITY SN
¢ J1a0opaTOpHBIM 00OpYIOBaHUEM: C
J1a00paTOPHEIM MITAaTHBOM,
CO CIIUPTOBKOM

11ab0paTOPHBIM

IIpouunrats
naparpad




XuUMHS B CUCTEME HAYK

HucTele BeWEeCcTBa U
cMecHu

XuMHYECKU
SKCIIEPUMEHT: H3y4YCHUE
CIOCOOOB pa3/ieNeHHs
cMeceit (C TOMOIIIBI0
MarHura, QuIbTPOBaHUE,
BBIITApUBaHUE,
JUCTHILISIINA,
Xpomarorpadus),
MIPOBEIEHIE OYNCTKU
MTOBapEHHOU COJIH.

Paznmmuates ¢msmdeckue m xummdeckue | [Ipounrarsh
SBJICHHUSI, YUCTBIC BEIIECTBA U CMECH. naparpad
Kiraccudummponats cmec.

[IpuBouTH MPUMEPHI cMmecei,

UMEIOIIUX  Pa3lUYHOE  arperatHoe

COCTOSIHHE.

YcranaBnuBath MIPUYUHHO-
CJICZICTBEHHEIE CBSI3U MEXTY
¢du3nIeCcKUMH CBOWCTBaMHU
KOMITOHEHTOB CMECH H CIOocO0aMu WX
pasaeneHusl.

Paznmuate CTIOCO0BI paszzaesncHus

cMeceH, OITMCEHIBATh

1 0XapaKTEePU30BHIBATh 170:¢
MPaKTUIEeCKOE 3HAUCHUE

Paborats c naboparopusiM | [IpounTtaTts
o0opy/moBaHHEM U HarpeBaTelIbHBIMHU | Taparpad
npudopaMu B COOTBETCTBHUHU

C IpaBWJIaMH TEXHUKH O€30I1aCHOCTH.
Boimonuate  mpocteiiiine  npuEMBL
oOparmieHus ¢ 1abOpaTOPHBIM
000pyI0BaHHEM: BOPOHKOW, (GHIBTPOM
U CIIUPTOBKOM.

HaGnronats 3a CBOMCTBaMH BELIECTB U
MPEeBpAIICHUAMH, TPOUCXOIAIMIUMUA C
BEIIECTBAMH.

OnuchlBaTh XMMUYECKUH 3KCIIEPUMEHT
C TOMOIIBIO PYCCKOTO (POIHOTO) SI3BIKA
Y S13bIKa XUMUH.

Henate  BBIBOABI 1O  pe3ysbTaTaM
IIPOBENEHHOI0 AKCIIEPUMEHTA




Croco05I pa3aeneHus
cMmecen

OOBSICHATD, YTO TAKOE XUMHUYECKUN
JJIEMEHT, aTOM, MOJICKYJIa, aJUTOTPOIIHS,
HOH.

Pasznuyarh OpoCThIC M CIIOKHBIC
BEIICCTBA, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUSI.
YcraHaBnuBaTh IPUIHHHO-
CJICJICTBEHHBIC CBSI3U MEKY COCTAaBOM
MOJICKYJI U CBOMCTBAMH aJUIOTPOITHBIX
MOAUGUKAIMA KUCIIOPOIa.
DopMyITUPOBATH OCHOBHBIC TOJIOKEHHUS
aTOMHO-MOJICKYJISIPHOTO YYCHUS

IIpounTath
naparpad

[lpaBunma  Ge30MacHOro

oOpareHus
BEIIECTBAMH
nabopaTopHBIM
obopynoBaHHEM.

C
u

HazpiBaTh 1 3ammceIBaTh 3HAKH
XUMHUYECKHX JIEMEHTOB.
XapakTepu3oBaTh HHPOPMAIHIO,
KOTOPYIO HECYT 3HAKH XMMHYECKUX
JJIEMEHTOB.

OnuceIBaTh CTPYKTYPY NEPUOIUIECKOM
TaOIUIBI XUMUYECKUX daeMeHToB [ 1.
Menneneesa.

OOBACHATD STUMOJIOTHUYECKHE Haydaia
Ha3BaHWN XMMHUYECKUX SJIEMEHTOB M UX
OTJIEBHBIX TPYTIIL.

Pasznuuate  KOpOTKONEPUOAHBIA U
JUTMHHOTIEPUOTHBIN BapHaHTHI
nepuoanyecko  cucrembr  J[. .
MeunneneeBa

[IpounraTh
naparpad




10—11

10-11

IlousaTre o MmeTomax
[MO3HAHUA B XUMHH.
XUMAYECKUHN
IKCIIEPUMEHT:
HaOJIIOEHUE U OIHCAHUE
Pe3yIbTaTOB MPOBEICHUS
OIIbITA,
WLTIOCTPUPYIOIIETO 3aKOH
COXPaHCHUS MaCChl;

12—13

12-13

ATOMBI 1 MOJICKYJTBI
XUMHUYECKUI
OKCIEPUMEHT:  CO3/IaHHe
Mozelen MOJIEKYJT
(TapocTepKHEBHIX).

OrobOpakaTb ~ COCTaB  BEIIECTB  C
MTOMOIIBI0 XUMUYECKHUX (POPMYII.
Paznmmuate nHAEKCH B KO3()OUITHEHTEL.
Haxomutb OTHOCHUTEIHHYIO
MOJICKYJISIDHYIO MacCy BellecTBa U
MaccoBYIO JIOJTEO XUMHYECKOTO
JJIEMEHTA B COCTUHCHUH.
TpancaupoBath HHGOPMAIHIO, KOTOPYIO
HECYT XUMUYECKUE (DOPMYITBI

IIpounTath
naparpad

OOBACHSTD, UTO TAKOE BaJICHTHOCTD.

Ilonnmats OTpa)KeHUE opsiaKa
COCIMHEHWsSI  aTOMOB B MOJIEKYJIaX
BEUIECTB TIOCPEJCTBOM CTPYKTYPHBIX

dhopmy.
YMeTh COCTaBJIATH (hopMyITBI
COCJTMHEHUH 10 BaAJICHTHOCTH "u

OTpeAeNATh BAJIEHTHOCTh  DJIEMEHTa
110 (opMyJIe ero COeIMHEHHS

[IpounTaTh
naparpad




14

14

XHUMHYECKHE DIIEMEHTEL.
3Haku (CUMBOJIBI)
XUMHYECKHNX DIIEMEHTOB.

15—16

15-16

OTHOCHUTENbHASI aTOMHAS
Mmacca. [Ipoctbsie u
CJIOXHBIE BEIECTBA.
ATOMHO-MOJIEKYIISIPHOE
YUCHHE.

XapaxTepru30BaTh XUMHIECKYIO
peaKIuio 1 €€ yYaCTHUKOB (PEarcHThl U
MPOIYKTHI PEAKIINH).

OnuceIBaTh IPU3HAKH U yCIOBHSA
TCUCHHS XUMHUYCCKUX PCAKIIHIA.
Paznuuate AK30TEPMHUYCCKUE u
SHIOTEPMUYECKIE PEAKIIHH.
COOTHOCHUTh  pEaKIMM TOPEHUS U
AK30TEPMUYECKUE PEAKIIUH.

HaGmrogaTh m OomMmCHIBATH XUMHYCCKHI
OKCIEPUMEHT C TIOMOINBI0 PYCCKOTO
(POIHOTO) S3BIKA U SI3bIKA XUMHH

IIpounTath
naparpad

17—18

17-18

XuMuueckas
¢dopmyna. BameHnTHOCTH
aTOMOB XUMHUYCCKUX
3JIEMEHTOB. 3akoH
MTOCTOSIHCTBA COCTaBa
BemecTB. OTHOCHUTEIbHAS
MOJICKYJIIpHAs Mmacca.
MaccoBas JIOJISt
XUMHYECKOr0 3JIEMEHTA B
COEIMHEHMU.

DopMyIHpPOBaATH 3aKOH COXPAHEHUS
Macchl BeriecTB. COCTaBiATh Ha €ro
OCHOBE XMUYECKHE YpaBHEHUS.
TpaHcnupoBath HHHOPMAIIUIO, KOTOPYIO
HECYT XUMHUYECKHE YPaBHEHUSI.
DKCHepUMEHTATHLHO TIOITBEPKAAThH
CIIPaBEUIMBOCTh 3aKOHA COXPAHEHUS
MAaccChl BEIIECTB

[IpounraTh
naparpad

Knaccudumuposars XUMUYECKHE
peakiMy O MPU3HAKY YHCIIA U COCTaBa
pEareHTOB U MPOITYKTOB.
XapakTepHu3oBaTh poiib KaTalu3aTopa B
MPOTEKAHUN XUMHYECKOMN PEaKIUH.
HaGmonaTh 1 onuchIBaTh XHUMUYECKUI
IKCIEPUMEHT € TIOMOIIBI0  PYCCKOTO
(pPOIHOTO) S3bIKA U SI3bIKA XUMHH

IIpounTats
naparpad




19 19 dusnueckne  H [Ipounrars
XUMHUYECKHE SIBJICHUSL. naparpad
XuMHuueckas peaxkuus.
[MpuzHakn  XUMHYECKHX
peaKIui. YpaBHeHus
XMUMUYECKUX  PEaKIHu.
3aKOH COXpaHEHHUsI MacChl
BEIIECTB.
Kiraccndukarms
XUMHYECKUX peaknuii
(coemuHeHNs,
pasIoKeHHs, 3aMELCHHUS,
oOMeHa).
20 20 [ToBTOpEeHne XapakTepru3oBaTh poib KaranmsaTopa B | [IpounrtaTth
1 0000IIIEHHE TEMBI. MPOTEKAHUN XUMHUYECKOM PeaKIim. naparpad
HaOmromaTe U OOMCHIBATE XUMUYECKUN
9KCHEPHUMEHT C IOMOLIBIO  PYCCKOTO
(pomHOTO) SI3BIKA U SI3BIKA XUMHH
21 2. Baxneimme | 1 Bo3ayx — cMech razos. Bo3nyx — cMmech razoB. CocraB | XapakTepu3oBaTh 00BEMHYIO JOJIHO IIpounTats
MPeCTaBUTEIH CocraB Bo31yXa. Bo3ayxa. Kucmopon — o3ieMEHT W | KOMIIOHEHTa TaKOW NMPUPOIHOM ra3oBoil | maparpad
HEOPraHUYEeCKH mpocroe  BemiecTBO.  HaxoxzaeHue | cmecu, Kak BO3IyX, M PaCCUUTHIBATD
X BEIECTB. KHCIIOpOJia B mpupoje, (u3Myeckue U | 00BEMHYIO JOJIO 10 00bEMY ITOU
XUMUYECKHe CBOHCTBA. Peakuum | cmecn.
TOPEHUS MPOCTHIX M CIOXKHBIX BemecTB. | OnuceiBaTh 0OBEMHBIHN COCTaB
CriocoObl  TIONTyYeHHsT KUCIIOpoja B | aTMOc(epHOro BO3ayXa v IOHUMATh
nabopaTopud W MPOMBIIUICHHOCTH. | 3HAYEHHUE MOCTOSTHCTBA 3TOTO COCTaBa
[Ipumenenune kucnopona. IloHsitue 00 | Amst 310pOBbBA
okcuiax. KpyroBopor kuciopoma B
22 2 Kucnopon — anemenT u IIPUPOJIE. O30H — aJuIoTpomnHas | XapakTepu3oBaTh 030H, kak | IIpounTats
MPOCTOE BEIIECTBO. MoOIU(HUKALNS KACIOPOAA. AIJIOTPOIIHYIO Moaudukanuio | maparpag
Haxoxnenue xucnopona TemnoBoil 3pdexr XxuMuueckoit | Kuciopoja.

B IIpupo/ie, pusndeckue u
XUMUYECKHE CBOMCTBA.

pCaKknuu, TEPMOXUMHUYCCKUEC
YpaBHCHUA, 3K30- W OHIAOTCPMHUYCCKUEC

OnuceiBaTh PU3NYECKUEe U XUMUYECKHE
CBOWCTBA, TOJy4YeHHWE W NPUMCHCHHE




XUMAYECKUHN
9KCIIEPUMEHT:
KayeCTBEHHOE
omnpeneacHue
CoJIepKaHUs KUCIOpPOIa B
BO3IyXE;

23

Peakuuu ropenust
IMMPOCTHIX U CIIOKHBIX
BeniecTB. CriocoObl
MOJY4YEHUs KHCIOPOAa B
nmaboparopuu u
IMPOMBIIIIJICHHOCTH

24

IIpumeHeHune kucnopona.
[TonsiTre 00 oxcHax.

peakuuu. TOMIMBO: Yrodb W MeETaH.
3arpsizHeHHe BO3/yXa, yCUJIEHUE
MMapHUKOBOTO 3(deKTa, paspyleHne
030HOBOTO CJIOA.

Bogopon — anemeHnt u mpocroe
BemiecTBo. HaxoxaeHwe Bogopona B
npupone, (Qu3MUeckne M XUMHUYECKHE
CBOHCTBa (Ha MpUMepe B3aUMOACHCTBHS
C HEMeTalJlaMH ¥ OKCUAAMHU METaJUIOB),
MIPIMEHEHHE, CIOCOOBI  IONyYeHUSI.
[lonsiTHE 0 KWCTOTAX U COJISAX.

KomuuectBo BemectBa. Morb.
Monspaas wmacca. 3akoH ABorazpo.
Momnsipabiii 006€M Ta3oB. Pacuersr mo
XUMUYECKON bopmye. PacueTts!
MaccOBOH JIOJIM XMMUYECKOT 0 3JIEMEHTa B
COSMHEHNHM, KOJMYEeCTBA  BEIIECTBA,
MOJISIDHOM MaccChl, MOJIIPHOTO 00bema
razoB. Pacu€rel 10O  XMMHYECKUM
YpaBHEHHSIM.

®u3nueckue CBOMCTBA BOJBI.
Boma. Ee cocraB, cTpoeHue u
MoJIeKynbl. Boma Kak pacTBOpPHUTEb.
PactBopsl. [loHsiTHE O HACKHIIEHHBIX U
HEHACHIIICHHBIX pacTBopax. llonsTue
pPacTBOPUMOCTH BeIIECTB B Boje. Pacuer
MacCOBOW JIONIM BEIIECTBA B PacTBOpE
(mporieHTHAs KOHIIEHTpanus). Maccoast
JIOTISt BEIIECTBA B pacTBope.
XUMHYECKHE CBOMCTBa BOJIbI
(pazmokeHue, peakiud C HaTpHUEM,
OKCHJIOM Kaubliusi, okcugoM cepbl (1V)
peakuuu ¢ MeTaUlaMH, KUCIOTHBIMH U
OCHOBHBIMU oOKcujamu). [lonstue 00
OCHOBaHMsIX. Pomb  pacTBOpoB B
IpUpoe W B JKW3HH  4YellOBEeKa.

KHCIIOPOJIa C UCTIONH30BAHNEM PYCCKOTO
(poIHOTO) S3bIKA U S3bIKA XUMHUH.
YcranaBnuBath MIPUYHUHHO-
CJIe/ICTBEHHBIE CBS3H MEXITy
(U3NUECKUMH CBOMCTBAMH KHCIOPOJAa U
croco0amu ero COOUpaHHus.

[IpoBomuTe M HAOTIOMATH XUMHUYCCKHMA
9KCIIEPUMEHT o MOJTyYEHHIO,
COOMpaHHIO u pacro3HaBaHUIO
KHCIIOPOJia  C COOJNIOZICHWEM  TIPaBHII
TeXHWKH Oe3omacHocTH. ONHCHIBATH
XUMHUYECKUN SKCTIEPUMEHT

Paborats c 11ab0paTOPHBIM
000py/IOBaHUEM M HarpeBaTeIbHBIMHU
npubopaMu B COOTBETCTBUH  C
NpaBUJIaAMHU TEXHUKH 0€30MacHOCTH.
Breimonuate  OpocTeiiine  OpUEMBL
oOparmieHus c nabopaTopHbIM
obopymoBaHueM: coOupaTts MpuOOp s
NOJYyYeHUSI Ta30B, IPOBEPSATH  €ro
repMETUYHOCT W HUCIIOJIB30BaTh JIA
MOJTY9YeHUs KUCIOPO/a.

Cobupatb KHCIIOPOJT METOJI0M
BBITECHEHHUSI BO3IyXa M paclo3HaBaTh
KUCIIOPOI.

HaGmonath 3a CBOWCTBaMH BEIECTB U
SIBJICHUSMH, HPOUCXOJISIIITUMHI c
BEIIECTBAMH.

OnuceiBaTh XUMHUYECKUH IKCIEPUMEHT
C TMOMOMIBID PYCCKOTO (POJHOTO) SI3bIKA
" sSA3bIKa XUMHUU.

CocraBisiTh  OTYET TIO pe3ysbTaTaM
POBENEHHOTO SKCIEPUMEHTa

IIpounrats
naparpad

Boigenste  CyllecTBEHHbIE IPU3HAKU
OKCHJIOB.

IIpountats
naparpad




KpyroBopot kucinopoaa B
npupoje. O30H —
aJUTOTPOITHAS
MOAU(bUKATIHS
KHCIIOpoJa.

XUMHYECCKUI
SKCIIEPUMEHT: TTOTy9eHNE
Y U3YYCHHE CBOWCTB
KHCIIOpO/ia; HaOJIr0IeHUE
B3aMOJCHCTBIS BEIICCTB
C KHACJIOPOAOM U YCIOBUS
BO3HUKHOBCHHUA U
MIPEeKpaIeHUS TOPCHUS
(moxapa);

25

TemnoBoit ekt
XUMHUYECKOMN peakiyy,
TEPMOXVUMHYECKUE
YpaBHEHUS, 3K30- U
SH/I0TEPMUYECKHE
peakuun

26

TorumBO: yrosib U METaH.
3arpsi3HEeHHE BO3yXa,
YCHJIEHUE MTApPHUKOBOTO
addexra, pazpynieHne
030HOBOTO CIIOSL.

Kpyrogopor  Bogsl B  mpupoze.
3arps3HeHue OpupoaHbIX Boa. OxpaHa u
OYHMCTKA MPUPOAHBIX BOI.

Baxwueitmme KJ1aCCBI
HEOPTaHUYECKUX COCUHEHMIA.
Knaccuduxarus HEOPraHUYCCKUX
COeIMHEHMI. OKCHIBL: COCTaB,
KJIACCU(UKAIUSL (KUCIOTHEIE,
OCHOBHEIE, am(pOoTepHbIE,
HeconeoOpasylonmue - Ha T[pUMepe

okcuma yriepoga (Il) m oxcmma azora
(1)), wnomenknatypa. Ilonmyuenue wu
XUMHYECKUE CBOIiCcTBa OKCHJIOB
(B3ammMopelicTBHe ¢ BOAOH, KHCIOTAMH,
IEI0YaMHu). OcHoBaHUSI.
Knaccudukanus oCHOBaHMIA: IMIEIOYN U
HEPacTBOPHUMEIE OCHOBaHMSI.
Homenkiatypa OCHOBaHM.
@u3nyeckue U XUMHUYECKHE CBOMCTBA
OCHOBaHMI (B3amMoelicTBIEe c
OKCHJIaMH  HEMETAJUIOB, KHCIOTaMH,
coisimu). [lonmydenne ocHOBaHUH.

Kuciorsr: COCTaB,
KJIacCU(pUKAITHS, HOMEHKJIIATYpa,
¢u3nveckue W XUMHYECKHE CBOMCTBa
(B3ammoeiicTBrE c MeTaJlJIaMH,

OCHOBHBIMH OKCHIAaMH, OCHOBaHHUSIMH,
COJISIMH, Ha TIPUMEPE COJISTHOM U CEPHOU
KHCJIOT), CHOCOOBI TONy4deHus. Psn
aktuBHOCcTH MeTayuioB H. H. bekerona.
Conu (cpenHue): HOMEHKJIATypa COJIeH,
CIOCOOBI TONYYEHHUs, B3aUMOJCHCTBUE
CoJle ¢ MeTalllaMH, KHCIIOTaMHu,
[IeJI09aMU U COJISIMHU, TIPUMEHEHHE.
IMonsiTie 00  amMdoTepHBIX
ruapokcuaax (Ha mpuMepe [HMHKA |

JlaBaTh Ha3BaHWsSI OKCHJOB TIO WX
bopmynam.

CoctaBimare (HOpMyIBI OKCHAOB TIO WX
Ha3BaHUSIM.

XapakTepHu3oBaTh TaKuX
NpeACcTaBUTeNe OKCHIOB, Kak BOJA,
VIJICKHUCIIBIH ra3 v HeraméHas U3BecTh

XapakTepu3oBaTh COCTaB MOJICKYJIBI,
(¢u3MYeCKue M XMMHYECKHE CBOMCTBA,
MoJTydeHNe U IPUMEHEHHE BOAOPO/IA.
YcraHaBiauBaTh MIPUYUHHO-
CIICJICTBEHHBIE CBSI3H MEXITY
(u3HIeCKUMU CBOICTBAaMH u
criocobamMu coOupaHus BOZIOPO/A,
MEXAy  XMMUYECKUMH  CBOWCTBAMHU
BOJIOPOJIa U €r0 MPUMEHECHUEM.
[IpoBoauTe ¥ HAOMIOMATH XMUMHYECKUI
JKCIIEPUMEHT o MOJTyYeHHIO,
COOMpaHHIO u pacro3HaBaHUIO
BOJIOpoZla C COOJNIOZCHWEM TIPaBHI
TeEXHUKH Oe3omacHOCTH. OIUCHIBAThH
XUMHUYECKUN SKCTIEPUMEHT

[IpounraTh
naparpad

Pabotats c nabopaTopHbIM
000pyIOBaHMEM W HarpeBaTeIbHBIMH
npubopaMn B COOTBETCTBUM  C
MpaBHJIaMHU TEXHUKH 0€30TaCHOCTH.

Bemonnate  mpocteiimiue  MpUEMBI
oOpalleHus c nabopaTopHbBIM
obopymoBaHNeM: coOMpaTh Mpuoop st

IIpounTats
naparpad




27 Bonopox — anemeHT u
MPOCTOE BEIIECTBO.
28 Haxoxnenue Bogopoaa B

npupojie, pusndeckue u
XUMUYECKHE CBOMICTBA
(Ha mpumepe
B3aMMOJICHCTBUS C
HEMETaJUIaMU U

ATIOMUHMS):  XMMHYECKUE  CBOHCTBa
(B3auMOJIEHCTBHE C  KHCIOTaMU U
IIeTI0YaMH, paznoxeHue npu
HarpeBaHWM) U MOJIyICHHE.
l'eHernueckas CBS3b  MEKIY

KJlaccamu HEOPTaHUYECKUX
COCTUHCHMH. T'enernmueckme
pAnbL. X UMUYECKHI JKCIIEPUMEHT:
KayeCTBEHHOE OIpeAeIcHue

COJIep)KaHUsl KUCIIOpOJia B  BO3JyXE;
MONyYeHWe UM HM3YYCHUE  CBOWCTB
KHCIIOPO/Ia; HabmroneHne
B3aUMOJICUCTBUS BEILECTB c
KHCJIOPOJIOM M YCIOBUSI BOSHUKHOBEHUS
W TpeKpaimieHusi TopeHus (moxapa);
O3HaKOMJICHUE C 00pa3llaMH OKCHIOB U
ONMCAaHWE WX CBOWCTB; MONYYCHUE U
H3Yy4CHHE CBOWCTB BOJOpOJia (TOPCHHE);
Ha0JII0/ICHUE 00pasios BEIIECTB
KOJIMYECTBOM | MOIlb;  HWCCIIEOBaHUE
0COOCHHOCTEH PACTBOPEHUS BEIIECTB C
pa3IM4HON

PaCTBOPHUMOCTBIO, ITPUTOTOBJICHUEC
pPacTBOPOB C OIpPEACIEHHOW MacCOBOM
Jonen pacTBOPEHHOIO BEIIECTBA;
B3aMMOJEMCTBUE BOJBLI C MeTaljJaMH
(HatpmeM w KambIieM) (BO3MOXKHO
HCTIOJIb30BaHKe BUJICOMATEPHUAIIOB);
ONpesie/icHHEe PACTBOPOB  KUCIOT U
nieao4Ye ¢ MOMOIIBI0 HHAWKATOPOB;
WCCIIeIOBAaHHE o0pasios
HCOPTraHMYCCKUX BEIICCTB pa3JINYHbIX
KJacCcoB;  HaOMIOJeHUE  M3MEHEHHS
OKpPacKH WHIWKATOPOB B PacTBOpPax
KUCJIOT W IIeJIoYE; HU3y4YEeHUE
B3aumoneicTeus  okcuma wmemu(ll) ¢

MONlydeHUs] Ta30B, TIPOBEPATH  €ro
TEPMETUYHOCTh W HCIIOJB30BAaTh JJIA
MOJTy4eHHs BOJOPOIa.

Cobupath BOJIOPOJ METOIOM
BBITECHEHHUSI BO3/yXa M pacliO3HaBaTh
BOJIOPO/I.

HabGmromaTe 3a CBOMCTBaAMHU BEILIECTB U
SIBJICHUSIMU, MIPOUCXOASIIUMHU C
BCIIECTBAMH.

OnuceBaTh XUMHYECKUH IKCTIEPUMEHT
C TTIOMOMIBIO PYCCKOTO (POMHOTO) SI3BIKA
" sA3bIKa XUMHUU.

CocraBnaTe OTY4ET MO pe3yibTaTaMm
HPOBEAEHHOTO IKCIIEPUMEHTA

AHanM3UpoBaTh COCTAB KUCIOT.
Pacrnio3HaBaTh KHCIOTBl C TIOMOILBIO
WUHIUKATOPOB.

XapakTepus3oBaTh HIpeACTABUTENIEH
KHCJIOT: CEPHYIO U COJISHYIO.
Onpenensarsb PacTBOPUMOCTD
COCJIMHEHU  C TIOMOMIBIO  TaOJIHIIBI
PacTBOPUMOCTH.

VYcTranaBnuBaTh MPUIUHHO-
CJIEZICTBEHHBIE CBSI3U MEXTY
CBOMCTBaMM CEPHOU U COJISIHOW KHUCIIOT
1 00J1aCTAMHU UX IPUMEHEHUS.
Oco3HaBaTb HE00X0IMMOCTb
coOumoIeHUs MpaBuII TEXHUKH
0€30MacHOCTH IpU PAbOTE C KUCIIOTAMHU

[IpounraTh
naparpad

XapakTepu3oBaTh COJMM KakK HPOIYKTHI
3aMeIleHUs] BOAOPOAa B KHCJIOTE Ha
MeTa.

3amuceiBaTh  (QOpPMYNBI  coJied 1O
BAJICHTHOCTH.

Ha3sbiBaTh conu 1o hpopmysiam.

IIpountats
naparpad




OKCHIIAMH METAJIIOR),
MPUMEHEHHUE, COCOOBI
nonyuenus. [Tonstue o
KHCIIOTaxX M COJISIX.

29—30

9-10

KonuuectBo  BemiecTsa.
Mons. MonsgpHas macca.
3aKkoH Aoragpo.
Monsipblii 00BbEM Ta30B.
Pacuetsl mo xumuueckoit

dopmyie.

31
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PacueTn!
MacCOBOM J0IU
XAMHYECKOI'O DJEMEHTA B
COEIMHEHHNH, KOJIMYECTBa
BEILECTBA, MOJISIPHOI
Macchl, MOJISIPHOTO
o0bema razoB. Pacuérel mo
XUMHWUYCCKUM ypaBHCHI/IHM.

XUMHUYeCKUH
SKCIIEPUMEHT:
03HAKOMJICHHE c
o0Opa3iaMi  OKCHIOB U
OIMCAaHHE HX CBOICTB;
MoNlydeHNe W HW3yYeHHue

CBOWCTB BOJIOpOJIA
(ropenue); HaOmOIEHUE
00pasnos BCIIIECTB

KOJIMYECTBOM | MOJIb

pacTBOPOM CEPHOM KHCIOTBI, KUCIOT C
METaJUIaMH, PeaKIUil HeHTpamu3aluu;
[OJIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJTHOI'O METAJUIA APYTUM U3
pactBopa CoJH; perieHue
SKCIEPUMEHTAIBHBIX 3aad 10 TeMe
«BaxHeinue Kiacchbl HEOPraHUYECKHUX
COEUHEHUIN».

Hcnonp30oBaTh TaONHIy pacTBOPUMOCTH
JUISL XapaKTePUCTUKU CBOMCTB COJICH.
[IpoBogute pacu€Tel 1O Gopmynam
coei

OOBSACHATh  TOHATHA  «KOJUYeCTBO | IIpoumrarh
BEIIIECTBAY, «MOITBY, «aucio | maparpad
ABorasipoy», «MoJIsIpHasi Maccay.

Pemiate 3amaum c HMCHONB30BAaHHEM

MOHATHH  «KOJIMYECTBO  BEIECTBAY,
«MOJIISIpHAsI Maccay, «9UCIIO ABOTapO

OOBSACHITH TOHATUS «MOJISIpHBIN 00BEM | [Ipountats
ra3oB», KHOPMAaJIbHBIC YCIOBUS. naparpad

Pemare 3agaum ¢ HCIONB30BaHUEM
MOHATUH  «KOJIMYECTBO  BELIECTBAY,
«MOJISIpHAsi Macca», «MOJISIPHBIM 00BEM
ra3oB», «IUCI0 ABOTaIPO»




32—33

12-13

dusznyeckre CBOMCTBA
Boasl. Boga. Ee cocras,
CTPOEHHE U MOJIEKYJIBL.
Bopa xak pacTBopuTenb.
XUMHYECCKUI
SKCIIEPUMEHT:
HCCIIEOBaHUE
0oco0eHHoCTEH
PacTBOPEHHUSI BEILIECTB C
pa3IMYHON
PacTBOPUMOCTBIO;
IIPUTOTOBJIEHUE
pacTBOpOB C
onpeneaéHHON MaccoBOM
JI0JIEN PaCTBOPEHHOTO
BEIIECTBA;
B3aMMOJCHCTBHE BOJEI C
MeTajulaMu (HaTpueM H
KaJipIeM) (BO3MOXKHO
HCII0JIb30BaHHE
BHJIEOMAaTEPHUAIIOB)

XapakTepu3oBaTh KOJINYECTBEHHYIO
CTOPOHY XHUMHYECKHX OOBEKTOB U
IIPOLIECCOB.

Pemate 3amaun ¢ HCHOIB30BAaHHEM
MOHATHH  «KOJIMYECTBO  BEILECTBaY,
«MOJIISIpHAsI Maccay», «MOJIIPHBIH 00BEM
ra30By», «YUCI0 ABOTragpo»

IIpounTath
naparpad

34
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PactBopsl. IlonsTHE O
HACHIIICHHBIX U
HEHACBIILIEHHBIX
pactBopax. [lonstue
PacTBOPUMOCTH BEIIECTB
B Bojzie. PacueT maccoBoit
JIOJIM BEILIECTBA B
pacTBope (IIpoleHTHAS
KOHIICHTpAIHs).

JKP No 2

OOBSICHATL  IOHATHS  «OCHOBAHHS,
«mENoUn», «KAUYECTBEHHAS] PEaAKITUS,
«HHITUKATOPY.

KnaccudummpoBarb  OCHOBaHHS IO
pacTBOpuUMOCTH B Boje. Onpenensrs o
dhopmye MIPUHAICKHOCTh
HEOPTraHWYECKUX BEIIECTB K KIIacCy
OCHOBaHMHIA.

XapakTepru30BaTh CBOWCTBA OTICIBHBIX
MpeACTaBUTENCH OCHOBAHUM.
Hcnonp3oBaTh TaOIAIy pacTBOPUMOCTH
UL ONpEACNICHUS  PacTBOPUMOCTH
OCHOBaHHI

IIpounTats
naparpad




35
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MaccoBas ois BemecTBa
B pacTtBope. XUMHUYECKUE
CBOMCTBA BOJBI
(pa3nokeHue, peaxIuu ¢
HaTpUEM, OKCHJIOM
KaJIbIUS,, OKCHUJOM CEepbI
(v) peaknun c
MEeTaJlJIaMH, KHUCIOTHBIMU
Y OCHOBHBIMH OKCHJIAMH).
ITousiTie 00 OCHOBAHUIX.

36
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Poxs pactBopoB B
NPUPOIE U B IKU3HHU
yenoBeka.  Kpyrosopor
BOJIBI B pUPOZE.
3arpsi3HeHHe MPHUPOIHBIX
BoA. OxpaHa M OYHCTKa
MPUPOAHBIX BOJ.

OOBSICHATDL TMOHATHS «MaccoBasl OIS
PaCTBOPEHHOI'O BEIIIECTBAY.
YcraHaBiaMBaTh aHAJOIMHU C OOBEMHOM
JIOJICH KOMITOHEHTOB Ta30BOM CMECH.
Pemate 3amaum ¢ HCHOJIBL30BaHHUEM
MOHATHH «MaccoBasi JOJSI DJIEMEHTa B
BEIIECTBEY, «MaccoBast JI0JIS
PacTBOPEHHOTO BEUIECTBa», «OOBEMHAS
JIOJISL Ta3000pa3HOr0 BEIIECTBAY

IIpounTath
naparpad

Paborats c 11ab0paTOPHBIM
000py/IOBaHUEM M HarpeBaTeIbHBIMHU
npubopaMn B COOTBETCTBUH  C
MPaBUJIaMHU TEXHUKU O0€30MacHOCTH.
BeimonuaTe  mpocteiimme  NpUEMBI
oOpamieHus c nabopaTopHbIM
obopynoBaHUEM: c MEpHBIM
LHWIMHIPOM, C BECAMHU.

Habnronath 3a cBOMCTBaMHM BEIIECTB U
SIBJICHUSIMH, MPOUCXOISIIMU c
BEIIECTBAMH.

OnuceiBaTh SKCHEPUMEHT C TMOMOIIBIO
PYCCKOTO (POJHOTO) S3BIKA M SI3BIKA
XUMUH.

CocTaBisiTh OTYETHl 1O peE3yJbTaTaMm
IIPOBENEHHOIO HKCIIEPUMEHTA.

I'oToBUTH pacTBOpBl € OHpeAeTIEHHON
MaccoBOM Jonen pacTBOPEHHOTO
BEIIECTBA

IIpounrats
naparpad




Beigensars CYHICCTBCHHBIC IIPU3HAKU

IIpounTath

37 17 Baxxneiimme xiaccsl
HEOPTaHUYECKUX
COCIMHEHUH.

38 18 Knaccudukarms
HEOPTraHUYECKUX

COEIMHEHUH.

OKCHJIOB. naparpad
JlaBaTh Ha3BaHHMS OKCHAOB II0 HX

(dhopmynam.

CoctaByate (HOpMYJIBI OKCUIOB IO UX

Ha3BaHHIM.

XapakTepu3oBaThb TaKUX
MpEeACTaBUTENICH OKCHUIIOB, KaK BOja,
YIJIEKUCIIBIN Ta3 U HeraléHast U3BeCTh

®opMHpOBaTE YMEHUE CpaBHHBATh, | [IpounTtars
AHAJIM3UPOBATH, I€JIaTh BEIBOJBI. naparpad
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OKcHIBI: COCTaB,
KJaccu UKy

(KACTIOTHBIE, OCHOBHBIE,

amdorepHbIe,

Hecoieo0pasyromue - Ha

pUMepe OKCUa
yraepoaa (Il) n okcuna

azora (I1)), HomeHkmaTypa

40
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[lony4yenue u
XHMHUYECKHE CBONCTRA
OKCHUJIOB
(B3amMoeHCTBIE C
BOJIOM, KUCJIOTaMHU,
IeJI0YaMHu).

OOBACHITD HOHATHS
«HECOoJIe00pa3yroIIme OKCHIBI»,
«coneoOpasyrorue OKCHIBD»,

«OCHOBHBIE  OKCHIBI»,  «KHCIIOTHBIE
OKCHUJIBD.

XapakTepu3oBaTh OOIUE XUMHUYECKUE
CBOIICTBa CONIEOOPA3YIONMMX OKCHIIOB
(KUCIIOTHBIX U OCHOBHBIX). COCTaBJIATH
yYpaBHEHHUS peakluii ¢  ydacTuem
okcuaoB. HaOmromate ¥ ONHCHIBATH
peakmuu ¢ ydacTHeM OKCHIOB C
MTOMOIIIBIO PYCCKOTO (POJHOIO) SI3bIKA U
SI3BIKA XUMUH.

[IpoBOANTE OMBITHI, TOATBEPKAAIOIINE
XMMHUUYECKHUE CBOMCTBA OKCHUIOB C
COOI0ICHUEM MPaBUII TEXHUKH
0€30IaCHOCTH

IIpounTath
naparpad

41
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OcHoBaHusl.
Knaccudukarms
OCHOBaHHMH: MIETOYU U
HEPaCTBOPUMBIE
OCHOBaHHMSI.
Howmenxinatypa

ocHoBaHuil. dusznueckue
U XUMHUYECKHE CBOMCTBA

CocCTaBisATh ypaBHEHHUS! peakuuid ¢
y4acTUEM OCHOBAHUM.

HabmomaTh ¥ ONMUCHIBATH PEAKINH C
y4acTHEM OCHOBaHHUH C  ITOMOIIBIO
PYCCKOTO (POJHOTO) SI3BIKA M s3BIKA
XUMHUH.

[IpoBOANUTE OMBITHI, TOATBEPKAAIOIINE
XUMHYECKAE CBOWCTBA OCHOBAaHHM, C
COOII0ICHHEM MPaBUI TEXHUKH
Oe3omacHOCTH

IIpounrats
naparpad

XapakTepu3oBaTh OOIIUE XUMHUYECKHUE
CBOICTBA KHCIJIOT

CocTaBnATh ypaBHEHHMsS peakUud cC
yuacTueM KkuciaoT. HaOmomate
OTIHCHIBATh PEAKIINU C yYACTHEM KHUCIIOT
C TIOMOIIIBI0 PYCCKOTO (POJHOTO) S3bIKA
U SI3bIKa XUMHH.

ITpoBOJUTE OMBITHI, TOATBEPIKAAIOLIHE

IIpounTats
naparpad




OCHOBaHUI
(B3amMoeiicTBUE C
OKCHIaM{ HEMETAJLIOB,
KHUCJIOTaMH, COJISIMU ).
[Tonyuenue ocHOBaHUU.
XuMHYECKUI
SKCIIEPUMEHT:
OmpeieJICHUE PACTBOPOB
KHUCJIOT U LIETIOYEH C
MTOMOIIIBIO HHIUKATOPOB;
WCCIIeIOBaHNE 00Pa3IoB
HEOPTraHWYECKUX BEIICCTB
Pa3IMYHBIX KIACCOB

42
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KucnoTsr: cocras,
KJIAaCCU(UKAITHS,
HOMEHKJIATypa,
¢usnyeckue u
XUMUYECKHUE CBOMCTBA
(B3amMoieiicTBIE C
MeTaJlJIaMH, OCHOBHBIMHU
OKCHIaMH{, OCHOBaHHSIMH,
COJISIMH, Ha TIPUMEPE
COJISIHOW U CEpHOM
KHCIIOT), CITOCOOBI
MOJTyYSHHUSI.
XuMHUYeCKui
AKCIIEPUMEHT:
HaOII0/IeHIE N3MEHEHUS
OKpPaCKH UHIMKATOPOB B
pacTBOpax KUCIOT U
IIeJI0YEH;

XAMHYECKHE  CBOMCTBA  KHCIOT, C
COOJIIOAEHHEM MIpaBHII TEXHUKU
0e30MacHOCTH

43—44

23-24

Papg aktuBHOCTH
merauioB H. H. bekeroa
XHAMHAYECKUH
AKCIIEPUMEHT: U3YUCHHE
B3aUMOJICHCTBUA OKCHIA

XapakTepu3oBaTh OOIIHE XUMHUYECKHE
CBOICTBa KUCJIOT

CocTaBnATh ypaBHEHHS peakuuil cC
yyacTheM KHCIOT. HaOmopgate w
OIMUCHIBATH PEAKIH C YYACTHEM KUCIIOT
C TTOMOIIBI0 PYCCKOro (POIHOTO) SI3BIKA
U SI3bIKA XUMHUH.

ITpOBOJAUTE OMBITHI, MOATBEPIKAAOIIHEC
XUMHUYECKHE  CBONCTBA  KHCJIOT, C
COOII0ICHHEM MpaBUII TEXHUKU
0e30IacHOCTH

IIpounrats
naparpad

Paznnuath MOHATUS «CpEIHUE COIM»,
«KHCJIBIE COIIN», KOCHOBHBIE COJIM.
XapakTepu3oBaTh OOLIHME XUMHUYECKHE
CBOICTBa coJeil.

CocTaBnaTh ypaBHEHHS peakuuid C

IIpountats
naparpad




memu(1l) ¢ pactBopoMm
CEpPHOM KUCIIOTHI, KUCIOT
C MeTaJJIaMH, peaKkIui
HeUTpanu3auu

45
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Comu (cpemuue):
HOMEHKJIaTypa COJIEH,
CIIoco0bI MIOJTyYeHUs,
B3aUMOJICHCTBHE COJIEN C
METajllaMH, KHCJIOTaMH,
mIeIo4aMd U COJISIMH,
MpUMEHEHHE.

ygactuem  comeii. Habmiomate u
OMKCHIBATh PEaKLUUHN C y4acTHEM COJeH
C TIOMOIMIBIO PYCCKOTO (POMHOTO) SI3BIKA
U SI3bIKA XUMHUH.

[IpoBOAUTE OMBITHI, TOATBEPMKAAIOIIUC
XMMUYECKHE  CBOWCTBa  coleil, ¢
coO0ICHIEM MPaBUI TEXHUKU
0e30macHOCTH

46
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[onsitue 06 ampoTepHBIX
THJIPOKCHIAX (Ha
npumepe [UHKA u
AIMIOMUHUS): XUMHYECKHUE
CBOICTBa

(B3aumoieiicTBIE c
KHACJIOTaMU U LIEeJIOYaMH,
pasioxeHune npu
HarpeBaHuM) u
MOJTyYeHHeE.

XHUMHYECKUI
9KCIEPUMEHT: IMOJIy4YE€HUE
HEPAaCTBOPUMBIX

OCHOBaHHUH, BBITECHEHHUE
OJTHOTO MeTa/uia JPyruM
U3 pacTBOpa COJIH;

XapakTepru3oBaTh MIOHSTHE
«TEHETHUYECKUH PSII».

WnnrocTpupoBaTh TeHETUYECKYIO CBS3b
MEX]Y BELIECTBaMU: IIPOCTOE BEIIECTBO
— OKCHJ| — T'HJPOKCHU] — COJIb.
3anuceiBaTh ~ YpPaBHEHUS  pEaKIUid,
COOTBCTCTBYIOLIUX
[IOCJIEIOBATENBHOCTH (nemouxe)
NpeBpaLIeHn i HEOPraHUYeCKUX
BEIIECTB Pa3IMYHbIX KIaCCOB

IIpouunTats
naparpad

YMerh oOpamatbes ¢ J1aOOpaTOPHBIM
000py/IOBaHHEM M HarpeBaTeIbHBIMU
npudopaMu B COOTBETCTBHUH
C TIpaBWJIaMH TEXHUKH O€30M1aCHOCTH.
Pacrio3HaBaTh HEKOTOpbIE AHHOHBI U
KaTHOHBI.

Habnronate cBoiicTBa 3JEKTPOJIUTOB H
MPOUCXO/AIINX C HUMH SIBIICHUH.
HaGmonath ¥ ONMCHIBaTH pEaKIHU C
y4acTHEeM 3JIEKTPOJHMTOB C MOMOIIBIO
pPyCCKOTO (POJHOTO) s3BIKA W S3BIKA
XUMHH.

DopMynHpoBaTh BBIBOJIBI o
pe3ynpTaram MPOBEJEHHOTO
3KCIIEPUMEHTA

[IpounraTh
naparpad




47 27 I'eneruueckas CBSI3b Pasnuuate moOHATHS «cpeaHHMe coiw», | [IpounTarsh
MEXIy KJIacCaMH «KHCIIBIE COJIN», «OCHOBHBIE COJIH». naparpad
HEOPTaHHYECKUX XapakTepu3oBaTh OOLIUME XUMHYECKHUE
COEIHECHUIA. CBONCTBA COJICH.
CocTaBnaTh ypaBHEHHS peakuud cC
ydgactuem  comeii. Habmiomate u
ONMCHIBATh PEAKIMM C YYaCTHUEM COJIeH
C MOMOIIIBIO PYCCKOTO (POHOTO) SI3BIKA
U SI3bIKa XUMUH.
IIpoBOANTE OMBITHI, MOATBEPMKAAIOIINE
XUMHUYECKHE  CBOMCTBA  COJICH, ¢
COOI0ICHUEM MIpaBHII TEXHUKH
Oe3omacHoCTH
48 28 I'enerudeckue psinbl. ®opmMupoBaTh YMEHHE CpaBHUBaTh, | [IpounTarh
pelieHue aHaJIN3UPOBATh, JAETATh BHIBOJIBI. naparpad

9KCHMEPHUMEHTAIBHBIX

3a1a4y o TeMe

«Baxneiue KJIACCBI

HEOPraHHYECKUX

COEIUHEHUIN.

49 3.Ilepumognueck | 1 IlepBble MOMBITKH IlepBrie noneITK | OOBSICHATh NpHU3HAKM, Mo3Bojsitomue | [IpounTars
Wi 3aK0H U KJ1accu(pUKauu KJ1accu(puKanum XMUMUYECKUX | OOBEOUHATH  TPYNNbl  XMMHYECKUX | maparpad
nepuoanyYecKas XUMHYECKUX IIEMEHTOB. | aJieMeHTOB.  [loHsiTHE O  rpymnmax | 3JIeMEeHTOB B €CTECTBEHHbIE CEMENCTRA.
cucrema XUMHUYECKUI CXOAHBIX D3JIEMEHTOB (lIenouHble U | PackpeiBath XUMUYECKUHI CMBICII
XUMHUYECKHX SKCHEPUMEHT: U3yUEHHE | IIEJIOYHO3EMEIbHBIE METaJUIbl, | (ITUMOJIOTHIO) Ha3BaHUI €CTECTBEHHBIX
aneMeHToB /JI. 00pasIoB BEIIECTB TaJIOTeHBI, MHEPTHBIC Ta3bl). DIIEMEHTHI, | CEMEHCTBR.

N. Menneneesa. METaJUIOB U HEMETAJIOB; | KOTOpBIE o0pa3yroT am¢oTepHble | ApTyMEHTHPOBATh OTHOCUTEIBHOCTh
Crpoenue OKCH/IbI H TUJIPOKCHIBI. Ha3BaHUS «MHEPTHBIE ra3bly».

aTOMOB. Ilepnopnueckuit 3aKkoH. | OOBSICHATH, TOHATHE «aM(OTEpHBIE
XuMudeckas [lepnogmueckasi cucreMa XHMHYECKHX | cOeAMHEHHUs». Habmromate u onmuckiBaTh
CBS3b. 3JIEMEHTOB . U. Menneneesa. | peakuuu MEXTY BEIIECTBAMHU
OxucnuTeapHO- KoporkonepuonHas U | C MOMOILIBIO PYCCKOTO (POIHOIO) sI3bIKa




BOCCTaAHOBUTCII
bHBIC PCAKIIUHN

50

[TonsiTHE O rpymnmax
CXOJIHBIX 3JIEMEHTOB
(1IeoYHbIC U
IEI0YHO3EMENTbHBIC
METaJUIbl, [aJOTEHBI,
WHEPTHBIE Ta3bl).
XUMUYECKUn
SKCIIEPUMEHT:
B3aUMOJICUCTBHE
THAPOKCHIA ITUHKA C
pacTBOpaMH KUCIOT U
IIeJI0YeH;

o1

DIIEMEHTHI,
KOTOpBIE obpazyior
aM(poTepHble OKCHUABI |
THIPOKCHIBI.

JUIMHHOIIEPUOHAS (dhopmbl
[leprognueckoil cUCTEMBI XUMHYECKHX
3JIEMEHTOB J1. . Menneneena.
Ilepuonsr u rpymnmel.  PuU3NUECKUI
CMBIC TMOPAAKOBOIO HOMEpPA, HOMEPOB
neproja U TPyIIbl 3J1EMEHTa.

Crpoenne  aromoB. CocraB
aTOMHBIX siep. M30Tomel. DNEKTPOHBI.
CrpoeHue  3JCKTPOHHBIX  000JIOUEK
aToMOB  TepBhIX 20  XMMHYECKHUX
snemeHTOB Ilepuoanyeckoi cHUCTEMBI
d. 1. MengaeneeBa. XapaKTepUCTUKA
XMMUYECKOr0  3JIEMEHTa 10  €ro
nonoxeHuto B [lepuoanueckoi cucreme
M. . Menneneena.

3aKOHOMEPHOCTH  H3MEHEHUS
CBOICTB 3JIEMEHTOB MaJlbIX IIEPUONOB U
TJIaBHBIX MOATPYIII, B 3aBUCUMOCTU OT
aTOMHOro  (TIOpSIAKOBOTO)  HOMeEpa
3nauenue Ilepuoanyeckoro 3akoHa U
Ilepuonuueckold cUCTEMBl XUMUYECKHX
DJIEMEHTOB I DPa3BUTHS HAyKH H
npaktuku. [[. 1. Mennenees — y4éHbIi
U TPaXKAaHUH.

Xumuueckas CBSI3b.
KoBanenrtnas (rmonsipHast ¥ HENoJspHAS)
CBSI3b. DIEeKTPOOTPHLATENEHOCTD
aTOMOB XUMUYECKUX 3JIEMEHTOB.
Honnas cB43b.

Crenens OKHCIICHHUSI.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE

1 SI3bIKa XUMUH.
XapakTepu3oBaTh
XapakTep CBOMCTB
OKCHJIOB U TUAPOKCHJIOB.
[IpoBOIUTE OMBITHI MO MONYYCHHUIO U
MOATBEPKICHUI0O XUMHYECKUX CBOWCTB
aM(OTEepHBIX OKCHIOB M THIPOKCHUIOB C
coOroICHUEM MpaBUI TEXHHUKHU
0e30MmacHOCTH

JIBOMCTBEHHBIN
aMdoTepHBIX

Paznuuate €CTECTBEHHYIO u
HCKYCCTBEHHYIO KJIaCCU(UKALH.

OOBACHITH, TOYEMY MEPUOIMYECKHH
3aKOH OTHOCHAT K €CTECTBEHHOH
KJIACCU(UKAIIH.
MopenupoBatb
3aKOHOMEPHOCTH,
CYyLIECTBEHHbIE XapaKTePUCTUKU
0o0BeKTa W  MpPEACTaBIssI UX B
MPOCTPAHCTBEHHO-TPAUUECKOH WM
3HAaKOBO-CHMBOJIMYECKOH (hopme

XHUMHUYCCKHUEC
BBIACIASA

IIpounTath
naparpad

OOBSCHATH, 4YTO TaKoe «IPOTOHY,
CHEUTPOH», «IIEKTPOH», «XMUMHUYECKUI
3JIEMEHT, «MacCOBON YUCIION.

OnuceiBaTh CTPOGHHE sAOpa  aTroMa
UCIIONB3Ysl IE€PUOJUYECKYI0 CHUCTEMY

XUMHYCSCKHX 3JIEMECHTOB I. n.
Meneneena.

[Monyuats WHOOPMALIMIO MO XUMHUU W3
Pa3TUIHBIX HCTOYHHKOB,

AHAJIU3UPOBATH eé

IIpounTats
naparpad




52

ITepuoanueckuit 3aKoH.
Ilepuonnueckas cucreMa
XUMUYECKHUX JJIEMEHTOB
JI. 1. Menneneena.

53

KopoTkonepuoanas u
JUTMHHOTIEPUOIHAS
¢dopmet [leproamueckoit
CHCTEMBI XUMUYECKUX
371eMeHTOB /.

N. Menneneena

54

ITepuonsr u
TPYIIBL. Du3nuecKuii
CMBICIT MOPAAKOBOTO
HOMEpa, HOMEPOB
nmepuoja M IpyNIsl
JIEMEHTA.

95

CtpoeHue aToMOB.
CocTaB aTOMHBIX SIIEP

56

N3oTOmEL. ONEKTpOHBI

peakuuu. Ilpomeccsl okucineHus H
BOCCTAHOBJICHUSI. Oxucnurenu U
BOCCTAHOBUTEIIH.

XuMuueckui 3KCIIEPUMEHT:
H3yueHHe O0pa3loB BEIECTB METAJJIOB
u HEMETAJJIOB; B3aUMOJICHCTBUE
THIPOKCHAA IIMHKa C  pacTBOpaMHu
KHCIIOT W  IIeJoyell; MpoBeneHue
OTIBITOB, WJUTIOCTPUPYIOIUX MPUMEPHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIX
peakuuit (ropenmue, peaxiuu
Pa3IOXKEHUs], COETUHEHMS).

OOBSACHATHh TOHATHE  «IJICKTPOHHBIHN
CJIOWY, WIIN «IHEPTETUUECKUH YPOBEHBY.
CocTaBJsITh  CXEMBI  pachpeelIcHHs
AIIEKTPOHOB MO AJIEKTPOHHBIM CIIOSM B
AJIEKTPOHHOM 000JI0UKE

IIpounTath
naparpad

PackpriBathb (hm3maecKmit CMBICIT
MOPSIKOBOTO  HOMEpa  XHUMHYECKOTO
JJIeMEHTa, HOMepa NepHuoja W HoMepa
TPYIIIEIL.

OOBSICHATD 3aKOHOMEPHOCTH
U3MCHCHUA METAJINIMYCCKUX u
HeMeTaJlJIMYECKUX CBOMCTB XMMHUUYECKHX
JJIEMEHTOB W WX COCOWHEHWH B
MIEPUOAAX M TPYIIIax

IIpounTath
naparpad

XapakTepru3oBaTh XUMHYECKHE
eMeHTsl 1—3 mepuojoB MO HX
MOJIOKEHUIO B NEPUOAMYECKON CHCTEME
XHMHUYECKUX  DJIEMECHTOB . n.
Menpeneesa.

ApryMeHTHpOBaTh CBOMCTBAa OKCHIIOB U
THIPOKCHIIOB METaJUIOB M HEMETAIJIOB
IIOCPEJICTBOM YPaBHEHUH peakLui

[IpounTaTh
naparpad

XapakTepru3oBaTh XHMHYECKHE
aneMeHTsl 1—3 1mepuosoB MO HUX
MTOJIOKEHUIO B TIEPHOIUIECCKON CHCTEME
XHMHUYECKUX  DJIEMEHTORB . n.
Meneneena.

AprymMeHTHpOBaTh CBOHCTBA OKCHIIOB U
THAPOKCUIOB METANIOB U HEMETAJIJIOB
MOCPEJICTBOM YPaBHEHUM peakinii

IIpounTats
naparpad

OnpenensiTb UCTOYHHKH XHMHYECKOU
WHPOPMAITUH.

[Mony4ats HE0OXOAUMYIO HH(MOPMAIIHIO
u3 Pa3INYHbIX WCTOYHHUKOB,
AHAJIM3UPOBATH eé, oopMIISITh

IIpountats
naparpad




57

CrpoeHue 3IEKTPOHHBIX
000J109eK aTOMOB MEPBBIX
20 XUMHIECKUX
3JIEMEHTOB
IMeproguuecKoil CHCTEMBI
JI. 1. Menneneena.

WH(POPMAITHOHHBIH MPOAYKT,
MPE3EHTOBAaTh €ro, BECTH HAYYHYIO
JIUCKYCCHIO, OTCTaWBaTh CBOKO TOYKY
3pEeHUs] WU KOPPEKTHPOBATH &€
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10

XapaxkTepucTika
XHMHYECKOI'0 YJIEMEHTA
I10 €ro IOJ0KEHHIO B
[lepuonuueckoit cucreme
. . Menneneena.

OOBSICHATh, YTO TAaKOE HWOHHAs CBs3b, | [IpounTarh
VOHBI. naparpad
XapakTepu3oBaThb MEXaHU3M
00pa3oBaHMsI HOHHOH CBSI3H.

CocTaBisTh CXEMBI o0Opa3oBaHHs

WOHHOM CBSI3U.

Ucnonb3oBath 3HAaKOBOE
MOJIETTPOBaHHUE.

Ornpeaenars T XUMAYECKON CBSA3H IO

(hopMyIie BemecTna.

IIpuBoauTe  mpuUMEpBl  BELIECTB €

HWOHHOM CBSI3bIO.

YcraHnaBnuBath MIPUYUHHO-
CJIE/ICTBEHHBIE CBSI3M MEXIY COCTaBOM

BeIIeCTBa U BHUJI0OM XUMHUYECKOMN CBsI3H,

MEXIY HOHHOU CBS3bIO u
KPUCTAIUTHYECKUM CTpOCHHEM

BEIIECTBA, MEXIYy KPUCTALUIMYECKUM
CTPOCHHUEM BEIIIECTBA u ero
(hM3UYECKUMH CBONCTBAMH

OOBSICHATH TIOHATHUS KKOBAJICHTHAS [Ipounrars
CBSI3bY», «BAJICHTHOCTH. naparpad

CocTaBiATh CXeMbI 00pa30BaHHUS
KOBAJICHTHOM HEMOJISIPHON XUMHYECKOU
CBSI3U.

Hcmons30BaTh 3HAKOBOE
MOJEIIUPOBaHUE.

Onpeaenars TUIl XUMUYECKOU CBS3U MO
(dbopMyJie BelIecTBa.

[IpuBoaAUTH IPUMEPHI BELIECTB C
KOBaJICHTHOM CBS3BIO.

YcraHaB/IMBaTh IPUYMHHO-
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11

3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB
AIIEMEHTOB MaJbIX
TIEPUOJIOB U TIIABHBIX
MOATPYIIIL, B
3aBHCUMOCTH OT
aTOMHOTO (TTOPSIKOBOTO)
HOMepa.

CJICJICTBEHHBIEC CBS3U MEXITY COCTABOM
BEIICCTBA U BUJIOM XUMHUYECKOH CBSI3H,
MEX]y KOBaJICHTHON CBSI3bIO U
KPUCTATMYECKHM CTPOCHHEM
BEIICCTBA, MEX/y KPUCTAIUIMYCCKUM
CTPOCHHUEM BEILIECTBA U €T
(hU3UYIECKUMHU CBOMCTBAMHU

OOBSICHATP  TIOHATHS  «KOBAJICHTHAs
NoJIsIpHast CBSI3bY,
«IEKTPOOTPULIATEIILHOCTDY,
«BO3TOHKA», N «CYOIMMaLUs».
CocTaBnarth CXEMBI o0pa3zoBaHus
KOBAJICHTHOM IOJIAPHOM XUMHYECKOU
CBSI3H.

Hcnons3oBaTth 3HAKOBOE
MOJIETTPOBaHHUE.
XapakTepu30BaTh MEXaHU3M

0o0pa3oBaHHsA TOJSIPHOW KOBaJCHTHOM
CBSI3U.

Omnpeaenarb THUII XUMUAYECKOH CBA3H IO
(hopMyIie BemecTna.

IIpuBoauTe  mpUMEpBl  BELIECTB €
KOBAJIEHTHOM TOJISIPHOU CBSI3bIO.
YcranaBnuBaTh MIPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXIY COCTaBOM
BEIIeCTBa U BHJI0OM XUMHYECKOMN CBs3H,
MEXIy  KOBaJICHTHOW  CBSI3bI0 U

KpHUCTAJUIMICCKUM CTPOCHUCM
BeIIECTBa, MCKIAY KPUCTANINYCCKUM
CTPOCHUEM BCIICCTBA u €ro

(hM3UYECKUMHU CBOHCTBAMH.

CocraBiusith  GopMynsl  OWHapHBIX
COEJIMHEHUN 1O  BAJICHTHOCTH U
HaXOAUTh BAJICHTHOCTH 3JIEMEHTOB IIO
¢dopmyIe OMHAPHOTO COeTMHEHUSI.
Hcnonb3oBath MaTEepUAITBHOE

IIpounTath
naparpad
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3HaveHue
Ilepuoanueckoro 3akoHa
u Ilepuoguyeckon
CHCTEMBbI XUMHUYECKUX
3JIEMEHTOB ISl Pa3BUTHS
HAYK{ ¥ IPAKTUKU

MOACIIUPOBAHUC
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13

JI. 1. Mennenees —
Y4EHBIN U TPaXAAHUH

OOBSICHATh, YTO TaKO€ MeTaJUIMYecKas
CBSI3b.

CocTaBisaTh CXEMBbI o0Opa3oBaHHs
METaJINIEeCKONM XUMHUYECKOM CBSI3H.
Hcnons30Bath 3HAKOBOE
MOJICIIUPOBaHHE.

XapakTepu3oBaThb MEXaHU3M
00pa30oBaHMs METALTUIECKOM CBSI3H.
Ornpeaenars THII XUMAYECKON CBSA3HU 10
(dhopMyIie BelIecTna.

[IpuBoguTh TIpEMEPHI  BEMIECTB  C
METAJTHYECKOM CBS3BIO.
YcraHaBIuBaTh NIPUYHHHO-
CJIEJICTBEHHBIE CBSI3U MEXIY COCTaBOM
BEIIECTBA U BUJOM XHMHYCCKOU CBS3H,
MEXIYy METaJUIMYECKOM CBSI3bI0 U
KPUCTaJUTMYECKUM CTpPOCHHEM
BEIIECTBA, MEXAY KPUCTAIUIMYECKUM
CTPOCHHUEM BEIISCTBA u ero
(U3NYECKUMH CBOWCTBAMH.
Hcnonp30BaTh MaTepruaIbHOe
MOJICITMPOBAHHE

IIpounTath
naparpad

OOBSCHSTH MOHSATHS «CTETeHb
OKHCIICHUSD», «BATIEHTHOCTDY.
CocraBiusate  QopMynsl  OMHApHBIX
COEIMHEHUI Ha OCHOBE 00IIero crocoda
VX Ha3BaHHM.

CpaBHUBaTh BaJEHTHOCTb U CTEINCHb
OKHCIICHHS.

PaccuuThIBaTh CTENIEHW OKHCJICHHUS IO
(dopMyaM XUMHYECKHX COCTMHEHUH

IIpounTats
naparpad




OOBSICHATD TOHSITHS «OKHMCIUTEIBHO-
BOCCTAHOBUTEJIHHEIE peakuumny,
«OKHCIIATEIDY, «BOCCTAHOBHTEIDY,
«OKHCIIEHHEY, «BOCCTAHOBICHHEY.
Krnaccudunuposars XUMHUYECKUE
peakiuii M0 TNPU3HAKY HW3MEHEHUS
CTENeHeH OKUCIIEHHSI DJIEMEHTOB.
Onpenenstb OKHUCJINTEID u
BOCCTAHOBUTEIIb, MPOIECCHI OKUCIICHUS
M BOCCTAHOBJIEHUS.

Hcmons30BaTh 3HAKOBOE
MOJICTTMPOBAHKE

IIpounTath
naparpad

O6’I)$[CH$ITI) IIOHATUS <«OKUCIUTCIBbHO-
BOCCTAaHOBUTEILHBIC peaKLum,
«OKHCITUTEIIb, «BOCCTAQHOBHUTEIIbY,
«OKHCIICHHE», «BOCCTAHOBJICHHUEC).
Knaccudummpoarts XUMHYECKHE
peakuuii 1Mo MpU3HAKy HW3MEHEHUS
CTCIICHEH OKHCIICHUS JICMEHTOB.
Onpenensrsb OKHCIIUTENh u
BOCCTAHOBUTEINb, MPOLIECCHl OKUCICHUA
1 BOCCTAHOBJICHHS.

HUcnoap3oBaTh 3HAKOBOE
MOJEJIINPOBAHUE

[IpounraTh
naparpad

62 14 XuMHYecKast CBSI3b

63 15 KoBanentnas (momnsipHast
Y HETIOJISIpHAsT) CBSI3b.

64 16 OIEeKTPOOTPULIATETBLHOCT
b aTOMOB XHMHYECKUX
3IIEMEHTOB

65 17 HoHHas cBs3b.

®dopMupoBaTh yMEHHE  CpaBHUBATb,
aHaAIN3UPOBATh, JETATh BHIBOJIBI.

IIpouunrats
naparpad

OOBSICHATD MOHATHS «KOBaJICHTHAs
CBSI3bY, «BaJICHTHOCTEY.

CocCTaBIATh CXeMBI 00pa30BaHUS
KOBAJICHTHOM HENOISIPHON XUMHYECKOU
CBSI3U.

Hcnonp30BaTh 3HAKOBOE

IIpounTats
naparpad
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18

CreneHb OKHCJICHMSI.
OKHCIUTEIBHO-
BOCCTAHOBUTEJIHHBIE
peaxiuu.

MOJIETTUPOBaHKE.

OrnpeaenaTs TUIl XUMUYECKOU CBS3U MO
(hopMyIie BemecTna.

[TpuBOIUTH MPUMEPHI BEIIECTB C
KOBAJICHTHOM CBS3BIO.
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IIpoueccsi
OKHUCJICHHS u
BOCCTAHOBJIEHHS.
OxHCIuTEIN "
BOCCTAHOBUTEIIH.

XuMHUYeCcKUH
SKCIIEPUMEHT:
MIPOBE/ICHHE OIILITOB,
WJLTIOCTPUPYFOIIIUX
MPUMEPBl OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX
peakuuii (ropenue,
peaxiumn pa3iIoKeHHS,
COCTMHCHMS).
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TIKP Ne 3

®opMHpOBaTE YMEHUE CpaBHHBATh, | [IpounTtars
aHAIM3UPOBATh, JAETATh BHIBOJIBI. naparpad
Paznuuate €CTECTBCHHYIO u | I[Ipounrats
HCKYCCTBCHHYIO KJTacCHU(UKAIIUY. naparpad

OOBSICHATh, TIOYEMY TEPHOAUYECKUI

3aKOH OTHOCST K €CTECTBEHHOM
KJIACCU(DUKAITVH,

MopenupoBatb XHUMHYCCKHE
3aKOHOMEPHOCTH, BBIICIISIA
CYLIECTBEHHbBIE XapaKTepUCTUKU

o0BeKTa W  TpPEACTaBIsII UX B
MPOCTPAHCTBEHHO-TpPaUUECKOH WM
3HAKOBO-CHMBOIIUYECKOH (hopme

®dopMupoBaTh yMEHHE  CpaBHUBATb,
aHaAIN3UPOBATh, JETATh BHIBOJIBI.

bes zaganus







9 KJIACC

Ne Paszpen, Ne ypoka
YpOKa | KOJIMYECTBOYACOB | B pasieie C Kontpons
To Tema ypoka oZlepyKaHue XapaKkTepHCTHKa OCHOBHBIX BHJIOB (nomamHee
ypoka JIEATEIIBHOCTH yUYCHHUKA
BCEMY 3aJaHue)
Kypcy
1 1.BemectBo 1 1 ITepuoanueckuii [Tepuonnueckuii 3aKOH. | XapaKTepu3oBaTh okcuapl, | [IpounTtars
XUMHYECKas 3aKOH. [lepronuueckas cucTeMa | TUAPOKCHUIBI (ocHoBanwus, | maparpad
peaknus Ilepromuueckas XUMHAYECKHX 3JIEMEHTOB | aM(OTEpHBIE THAPOKCHUIBL,
cucrema xumuyeckux | J. 1. Menneneesa. CrpoeHne | KUCIOPOACOAEpKAIIUE KHUCIOTHI) H
3JIEMEHTOB aTOMOB. 3aKOHOMEPHOCTH B | CONM IO TIJIaHy: COCTaB, CIOCOOBI
. 1. Menneneesa. W3MECHEHHM CBOWCTB XHMHYECKHX | 00pa3oBaHHs HA3BaHH, XapaKTEepHEIC
CrpoeHne aToMOB. JJIEMEHTOB MEPBBIX TPEX MEPHOIOB, | CBONCTBA U MOJyYEHHE.
Kaiusi, KajdblUsl U UX coeauHenuil B | Kmaccupunuposath OKCH/IBI,
COOTBETCTBUU c MIOJIOKEHHUEM | TUAPOKCHUIBI (ocHoOBaHM4,
JJIEMEHTOB B Ileproanueckoit | ampoTepHbIe THAPOKCHIBL,
CHCTEME U CTPOCHHEM HX aTOMOB. KHUCJIOPOJCOAEP)KAINE KHUCIOTBI) H
CrpoeHue BemiecTBa: BUABI | COJH MO Pa3IUYHBIM IIPU3HAKaAM.
XUMHUYECKOH CBS3U. Tumer | YMmeTb MOATBEPKIATh
KPUCTAITMYECKUAX PEIIETOK, | XapaKTEPUCTHKY OTJIEIbHBIX
3aBHCHMOCTh CBOWCTB BEIIECTBAa OT | MpeACTaBUTENEH KJIACCOB
THINA KPUCTALIMYECKOM PEIIETKU U | HEOPTaHUYECKUX BEILIECTB
BHJIa XUMHUYECKOH CBSI3U. YpaBHEHUSAMHU COOTBETCTBYIOLIUX
Knaccuduxarms U | peakuuid.
HOMEHKJIaTypa HEOpraHn4eckux | PacKpblBaTh  T€HETHUYECKYIO  CBS3b
BEIIECTB (MexnmyHapoaHas U | MEXIy KJIacCaMH HEOPraHHMYECKUX
TPUBUAJIbHAS). XHUMHYECKHE | COETNHEHUM
2—3 2-3 3aKOHOMEPH | CBOWCTBA BEIIECTB, OTHOCAIIUXCS K | OOBICHSATH MOHATHS «XUMHYECKAS [IpounTatp
OCTH B H3MCHEHUM | Pa3IMYHBIM KJIacCaM | peakiusy, «PeaKui COeAUHEHUS, naparpad
CBOWCTB XMMHUYECKUX | HEOPraHUYECKUX COCIVHEHHH, | «pEaKIUy PA3IOKCHU, «PCAKIINN
AJIEMEHTOB  TEPBBIX | MEHETHYECKAs CBA3b | OOMEHay», «PEaKIUU 3aMEICHUS,
TpEX MEPUOJIOB, | HEOPTAHNYECKHX BEILECTB. «peakLM HEUTpanu3auumny,
KaJusl, KaJblysd U UX Knaccudukarnus «QK30TEPMHUUECKUE PEAKLIUNY,
COEAMHEHUH B | XUMHUYECKUX peakuui 10 | «OHAOTEPMUYECKUE PEAKIIINY,
COOTBETCTBHU C | pa3snMYHBIM HpU3HAKaM (II0 YHCIY U | «0OpaTUMBIE PEAKIIMNY,




MTOJIOKEHEM
SJIEMEHTOB B
ITeproanueckoit
cucreme u
CTpOEHUEM ux
aTOMOB.

JIKP Ne 1

45

CrpoeHue BeliecTna:
BUIBI XUMHUUYECKOMN
CBSI3H.

Tuner
KPUCTAJUIMYECKUX
PELIETOK,
3aBUCHUMOCTh

COCTaBy YYacTBYIOUIMX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3 (eKTy,
110 U3MEHEHUIO CTETIeHEeH OKUCICHUS
XUMHUYECKIX 3JIEMEHTOB, o
00paTHUMOCTH, 1o Y4acTHIO
KaTalu3aTopa). JK30- u
SHIOTEPMHUYECKHE pEaKIuHm.
TepMoxuMudeckne ypaBHEHHUSI.
Ilonsitne 0 CKOpOCTH
XuMHUdecKkoi peakiuu. I[lorsaTue o0
00paTHMBIX u HEOoOpaTUMBIX
XUMHUUYCCKUX PCAKIUAX. IlonsiTne o
TOMOTEHHBIX M TeTePOreHHBIX
peaknusix. [loHsATHE O XMMHYECKOM
PaBHOBECHH. CwmerneHue
XUMUYeCKOro paBHoBecus. DakTopsl,
BIIMSIOIINE HA CKOPOCTh XUMHYECKOM
PEaKIHy U MOJIOKECHHE XUMUYECKOTO

paBHOBECHS.
OKHuCINTEIIHHO-

BOCCTaHOBUTEJILHBIE peaxium,

AJIEKTPOHHBII Gamanc

OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM
peakuuu. CocTaBieHHE YypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX
peakiuii ¢ HUCIOIb30BaHUEM METOJa
3JIEKTPOHHOTO OaaHca.

Teopus >IEKTPOIUTUYECKOM
JUCCOLMAIMU.  DJIEKTPOJIMTHYECKAs]
qucconuanys.  OJEKTPONUTB U
HEANIEKTPONUTHl. KaTHOHBI, aHHOHBI.
MexaHn3M JHCCOIMAINN BEIIECTB C
Pa3TMYHBIMA  BHJIAMH XHMHUYECKOU
cBa3u. llowsaTme o0  creneHu
muccoranyuy. CuibHBIE W ciadble
JIEKTPOJIUTHI.

«HEOOpaTUMBIE PEaKIIUNY,
«OKHCITUTEHFHO-BOCCTAHOBUTEIBHBIC
PEaKIim, «TOMOTEHHBIE PEaKIIHNY,
«TeTepPOTCHHBIC PEAKITHI,
«KaTaJIUTHYECKUE PEAKIIUNY,
«HEKATATNTHYCCKIE PEAKITHI,
«TETUIOBOH P hEKT XUMUIECCKOMN
peakumny.

KnaccubpunupoBaTh XUMUYESCKHE
pEaKIuy 0 Pa3IMIHBIM OCHOBAHUSIM.
OnpenessTh OKUCITUTEND |
BOCCTaHOBHUTEJb, POIIECCHI
OKHCIICHHSI M BOCCTAHOBJICHUSI.
HaOnronaTh 1 ONUCHIBATH PEAKIIUH
MEX/1y BEIIECTBAMH C TIOMOIIBIO
PYCCKOro (POJIHOTO) SA3bIKA U SI3bIKA
XUMUHU

OOBACHATH, YTO TaKoe «CKOPOCTb

XUMHUYECKON peaknm».

ApryMeHTupoBaTh BBIOOp  €AMHHI

n3meperus Vp.
YcraHaBiuBaTh

XUMHUYCCKUX peaKHHﬁ.

HaGmomaTh ¥ ONKCBHIBATH PEaKIUM
MEKIy BEIIECTBAMH C  OMOIIBIO
PYCCKOTO (POIHOTO) sI3bIKA M S3BIKA

XUMHHN

[IpoBOAUTH ONBITHI, HOATBEPKIAOIITUE
3aBUCUMOCTb CKOPOCTH XHMHUYECKOU

peaKIMy OT Pa3InIHbIX (PaKTOPOB

MIPUYUHHO-
CJIEJICTBEHHBIE CBSI3U BITUSTHUS
pasin4HbIX (aKTOPOB Ha CKOPOCTb

IIpounrats
naparpad

XapakTepu3oBaTh MOHSATUS

«IEKTPOIIUTUYECKAST  TUCCOLIMALIUS,
«IIEKTPOJIUTHLY, «HEIIEKTPOIUTHDY.
VYcranaBiuBaTh

HPUYHHHO-

IIpounTath
naparpad




CBOMCTB BEIISCTBA OT
THIA
KPUCTAJUIMYECKOH
pemETKn W BHUJAA
XHUMHYCCKOH CBSI3H.
XUMHYECKUMN
SKCIIEPUMEHT:
O03HAKOMJICHHE c
MOJICIISIMH
KPUCTAJUIMYECKUX
pemeToK
HEOPTraHUYECKUX
BEIIIECTB
METAaJI0OB u
HEMETAJIOB
(rpacduta u anmasza),
CIIOKHBIX  BEIIECTB
(x7opuna HaTpus);

Peaknm moHHOTO OOMEHAa.
VYcioBusi  NpPOTEKaHWs — peakLHil
WOHHOTO OOMeHa 110 KoHIa. [lomHble
1 COKpPALUEHHBbIC MOHHBIC YPABHEHUS
peakumii. XHMHYECKHE CBOWMCTBA
KHUCJIOT, OCHOBaHUM U COJIEK B CBETE
TIpeACTaBICHUH 00
SIEKTPOIUTUUECKON  JUCCOLMALIUU.
Cpena pactBopa. KauecTtBennnie
pEaKkIMyM Ha KAaTUOHBlI M AHUOHBI:
XJIOpUJ-, OpOMHUI-, HOAUN-, CyTb(haT-
, kapOonar-, cuiaukar-, docdar-
AHUOHBI; TUIPOKCUI-UOHBI; KATUOHBI
aMMOHUS, MarHus, KaJIbLIMS,
anmroMuHus, kenesa (2+) u  (3+),
Menu (2+), HUHKA, IPUCYTCTBYIOLIHE
B BOJHBIX PacTBOpax.

XUMHYECKUN 3KCIEPUMEHT:
03HAKOMJICHUE c MOJCIISIMH

CJIEICTBEHHBIE CBSI3U MEeXIy
MPUPOJON SICKTPOJIUTA U CTEIEHBIO
€ro JMUCCOLHALIMH.

YcTaHaBauBaTh MIPUIHHHO-
CJICACTBCHHBIC CBS3U MEXKIY THUIIOM
XUMUYECKON CBSI3M B DJEKTPOJIIUTE U
MEXaHU3MOM €TI0 IMCCOLHAIUN




Kiraccuduxkarms u
HOMECHKJIaTypa
HEOPraHUYECKUX
BEIECTB
(MeXIyHapoaHas U
TpUBUAIIbHAS).

8-9

Xumudeckue
CBOMCTBA BEIIECTB,
OTHOCSIIUXCS K
pa3IMYHBIM KJ1accaM
HEOPraHUYeCKUX
COCJIMHEHUM,
TCHECTHUYCCKAs CBA3b
HEOPraHUYEeCKUX
BEIIECTB.

KPUCTAUTHYECKUX pEmETOK
HEOPraHMYECKHX BEILIECTB —
METaJUIOB M HeMeTaJUIoB (Tpadura U
anmasa), CIIOYKHBIX BEIIICCTB
(xmopuna HaTpus); HCCIEIOBaHHUE
3aBUCHMOCTH CKOPOCTH XHMHYECKOH
peaKnuy OT BO3IEHCTBUS Pa3IUYHBIX
(axTopoB; UCCIIeZIOBaHUE
ANEKTPONPOBOTHOCTH pacTBOpoOB
BEIIECTB, TIpOIecca JIWCCOIHAINI
KHCIIOT, TIeJIoueit u coneli (BO3MOXKHO
WCTIONI30BAaHUE  BUJIEOMATEPUAIIOB);
MIPOBEICHIIE OTIBITOB,
WJLTIOCTPUPYOIITIX MIPU3HAKA
NIPOTEKAaHUSI  peaKLuil HOHHOI'O
oOMeHa (oOpa3oBanue ocajka,
BEIJIEIICHUE Ta3a, 00pa30BaHUE BOJIBI);
OIIBITOB, HILTIOCTPUPYIOIIUX
IIPUMEPHI OKHCJIHTEBHO-
BOCCTaHOBUTEIBHBIX peaxiuit
(ropeHue, peaknuH PaslOKEHUS,
COCZIMHEHMS); pacro3HaBaHue
HEOPraHMYECKUX BEIIIECTB c
MIOMOIIbI0 KAYECTBEHHBIX peaKIuit
Ha HWOHBI; peuICHucC
OKCIICPUMCHTAJILHBIX 3a1a4.

XapaKkTepru30BaTh IOHITHS «CTCIICHD
JUCCOLIUAIIAN, «CHUIIbHEIE
DIICKTPOIUTHIY, «ciadble
DIICKTPOIUTHIY, «KaTUOHBI»,
«AHUOHEID), «KUCIOTHI», «OCHOBAHHUS,
«COIIH. CocTaBiaTh  ypaBHCHUS
AIEKTPOTUTHICCKOM JIACCOIMALUN
KHCJIOT, OCHOBAHUI U COJICH.
WnmoctpupoBathb puMepamMu
OCHOBHBIE MOJIOKEHHS TEOPHUH
ANEKTPOIUTHIECKOMN TUCCOITUAIIHIH.
Paznuuats KOMITOHEHTBI
JTOKA3aTeNbCTB (TE3UCOB, apryMEHTOB
1 GOPMBI JOKA3aTEIHCTBA)

IIpounTath
naparpad

XapakTepru30BaTh OOIIHE XUMHIECKUE
CBOICTBAa KHCIIOT C TIO3WIHAN TEOPHUH
AIIEKTPOIIMTHYECKOHN TUCCOIUAIIHH.
CoCTaBIIATH MOIIEKYJISIPHBIE, TIOJTHBIE U
COKpam€HHbIE HOHHBIE ypaBHEHUS
peaKkuui ¢ y4aCTUEM KHUCIIOT.
AprymeHTHpoBaTh BO3MOXHOCTb
MPOTEKaHUsI pPeaKIuid C ydacTHEM
KHCJIOT Ha OCHOBE IpaBmia beproiie
U psiZia aKTUBHOCTH METAJJIOB.
[IpoBOAUTE OTBITHI, TIOATBEPKAAIOIIUC
XMMHYECKHE CBOMCTBA KHUCIOT, C
cOOJIOEHNEM  TPaBWJI  TEXHHUKH
Oe3omacHOCTH.

HaGmonaTh 1 OnMCHIBATh PEaKIiy ¢
YYaCTHEM KHCIIOT C TOMOIIBIO
PYCCKOTO (POJHOTO) SI3bIKA U SI3BIKA
XUMHHU

IIpounrats
naparpad




10

10

Knaccudukanus
XUMHYECKAX
peaxkuuit mo
Pa3IUYHBIM
pu3HaKaM (1o
YHUCITy H COCTaBY
YYaCTBYIOIIHUX B
pEeaKInyu BEIIECTB,
10 TETIOBOMY
addexty, o
HU3MCHCHUIO
CTEIIEHEN OKUCIICHUS
XUMHYECKHX
3JICMEHTOB, 110
00paTHUMOCTH, 110
Y9aCTHIO
KaTaJIn3aTopa)

11

11

DK30- U
SHIOTEPMUUYECKUE
peakiuu.
TepMoxumMuueckue
ypaBHEHUS.
XUMHUYeCKUH
3KCIIEPUMEHT:
HCCIICJOBaHHUC
3aBUCHMOCTH
CKOPOCTH
XUMHUUYECKOHN peakun
OT BO3JICUCTBUS
Pa3IMYHBIX (PaKTOPOB

CocCTaBIsATh MOJIEKYIAPHBIC, TOJTHBIC U
COKpam€HHbIE HOHHBIE ypPaBHEHHS
peakLuii ¢ yuacTueM OCHOBAHMM.
AprymMeHTHpOBaThH BO3MOKHOCTb
MPOTEKaHUsI pPeaKIuid C yYacTHEM
OCHOBaHMH Ha OCHOBE TpaBuja
beprome.

[IpoBOIUTE OIBITHI, HOATBEPKIAIOIINE
XUMHYCCKHE CBOWCTBA OCHOBAaHUM, C
COONMIOJICHHEM  TIpaBWJ  TEXHHUKH
0e30MmacHOCTH.

HabmomaTh W ONMMCHIBATH peakmuu C
y4acTHEM  KHCJIOT C  ITOMOIIBIO
PYCCKOTO (pOJHOTO) sI3bIKA U SI3bIKA
XUMHUHN

IIpounTats
maparpad

12

12

Ilonsatue o
CKOPOCTH

XapakTepu3oBaTh O0IIHE XUMUYECKUE
CBOICTBa COJIEH € MO3ULUI Teopuu
ANEKTPOIUTHUECKOHN TUCCOIUAIIVH.
CocCTaBIATh MOJICKYJISPHBIC, TOJTHBIC U
COKpalIEHHbIE HOHHBIC YpPaBHCHHS
peakLuii ¢ yuacTueM COJEH.
AprymMeHTHpOBaTh BO3MOKHOCTb
MPOTEKAHUSI  PEaKIMil ¢ ydacTheM
conelt Ha ocHOBe TipaBuia beprore.
[IpoBOAUTE OTBITHI, TIOATBEPKAAIOIIUC
XUMHUYECKHE CBOMCTBA COJICH, C
COOJIIOICHHEM TIPaBHII TEXHUKHU
0€e30MacHOCTH.

HaGmrogaTh u ONUCHIBAaTH pEAKIMH C
Y9aCTHEM COJIEH C TIOMOIIIBIO PYCCKOTO
(pOoTHOTO) SI3BIKA U SI3bIKA XUMHH

IIpounTath
naparpad

VcraHaBIuBaTh 3aBUCHMOCTD MEXKIY
COCTABOM COJIM M XapakTepoM eé

[Ipountats
naparpad




XUMHUYECKON
peakuuu. IlonsTue
00 oOpaTUMBIX W
HEOOpaTHMBIX
XUMHYECKUX
peakuusx. [lonsrue
O TOMOTE€HHBIX |
TeTEPOrCHHBIX
peakuusx. [lonsrue
0 XUMHYECKOM
PaBHOBECHH.
Cwmermenue
XUMHYECKOTO
paBHOBECHSI.
@DakTopHI,
BIIASIOIIUE Ha
CKOpPOCTH
XUMHYECKON
peaxkuuu "
TOJIO’KEHUE
XUMHYECKOTO
PaBHOBECHSI.
XuMHU4ueCcKui
AKCIIEPUMEHT:
HCCIICIOBAHNE
3JIEKTPOIPOBOJHOCTH
pPacTBOpOB  BEIIECTB,
mporiecca
JTUCCOLIAAIMN
KHCJIOT, WIeNoYed u
conei (BO3MOKHO
HCIOJIb30BaHKe
BHJICOMATEPHATIOB);
MIPOBE/ICHUE OIBITOB,
HJUTIOCTPUPYIOLITUX
IIpA3HAKHU
IIPOTEKAHUST PeaKIui

THJIPOJTH3A.
AHanm3upoBath cpelly pacTBOpa COJH
C TIOMOIIIBIO UHIUKATOPOB.
[TporHo3upOBaTH THI TUAPOIH3A COJH
Ha OCHOBE aHanu3a e€ GopMyIIbI




HMOHHOTO oOMeHa
(oOpa3oBanue

0cajika, BBIJICIICHHE
raza, oOpazoBaHHE
BOJIBI);

13

13

OKHCIUTETD
HO-
BOCCTAaHOBUTEIILHEIE
peaKIum,
3JIEKTPOHHBII
Oamnanc
OKHCJIUTEIIBHO-
BOCCTAHOBHUTCIBHON
peaKIum.
CocraBneHue
YpaBHEHUI
OKHCJIUTEIBHO-
BOCCTaHOBUTEILHEIX
peakuuit c
HCIIOIb30BaHUEM
METOJia
3JIEKTPOHHOTO
OajaHca.
XUMHUICCKUHA
9KCIICPUMEHT:
OIIBITOB,
WJLTIOCTPUPYOIITIX
[IPUMEPBI
OKMCJIUTEJIBHO-
BOCCTAHOBUTEIBHBIX
peakuuii  (ropenwue,
peakIu
Pa3IOKEHMUS,
COCITUHEHWS);
pacIio3HaBaHHE

YMetp obOpamarecs ¢ 1abopaTopHBIM
0o0opy/IOBaHHEM U HArpeBaTEIHLHBIMHU
npudopaMu B COOTBETCTBUU
C TIpaBUJIAMH TEXHUKH 0€30MMacCHOCTH.

HaGmomaTh cBOHCTBA 3JEKTPOIATOB.

HaGmromaTh ¥ ONHUCHIBATH PEAKIUU C
YYacCTHEM SJIEKTPOJIIUTOB C TOMOUIBIO

€CTECTBEHHOTO (pycckoro WA
POHOTrO0) SI3BIKA U SI3bIKA XUMUHU.
DopMynMpoBaTh BBIBOJIBI 110
pe3yJpTaram MIPOBEIEHHOTO
9KCIIEPUMEHTA

IIpounTath
maparpad




HCOPraHUYECKUX
BC€IICCTB C ITOMOIIBIO

Ka4eCTBEHHBIX
peakuuii Ha HOHBI;
penieHue
SKCIIEPUMEHTATBHBIX
3a7ad.

14 14 Teopus
3IEKTPOIUTUUECKOM
JIMCCOLIMAITHH.
DIEeKTPOIUTUYCCKAS
JIACCOLIHAITHS.
ONEeKTPONUTEI u
HEIJIEKTPOIUTHL.
Kartnonsl, aHMOHEI.
MexaHn3m
JACCOLMAIUN
BCIIICCTB c
Pa3TUYHBIMHA BUIAMU
XUMHYCCKOM  CBS3H.
IlonsiTue o cremeHu
JIACCOLMAIHH.
CuibHBIE W ClTa0ble
BIEKTPOIUTHL.

15 15 Peaxuu

HOHHOT'O obMeHa.
YcnoBus
MPOTEKAHUS PeaKui
HOHHOIO OOMEHa [0
koHna. IlomHple u
COKpAILIEHHbIE
HOHHBIE ypaBHEHUS
peaKIuid.

XapakTepu3oBaTh OOLIME XHUMUYECKUE
CBOIMCTBAa KHUCIOT C MO3UUUH TEOpUU
NIEKTPOIUTHUECKOH TUCCOIUAIIIH.
CocTaBnaTh MOJIEKYJIIpHBIE, TIOJTHBIE U
COKpAalI€HHBIE HMOHHBIE YpPaBHEHMS
peaKuui ¢ y4aCTUEM KHUCIIOT.
AprymeHTHpoBaTth BO3MOKHOCTb
MPOTEKAaHUSI PEaKUHd ¢ y4YacTHEM
KHCIIOT Ha OCHOBE IpaBwia beprose
U psJla aKTUBHOCTH METaJIOB.

IIpounTathb
maparpad

XapakTepru30oBaTh OOIINE XUMHUYECKUE
CBOMCTBAa KHUCJIOT C IO3ULUH TEOpUHU
AIEKTPOIUTUYECKON JUCCOLMALINH.
CocTaBiATh MOJIEKYJIIPHBIE, TIOJTHBIE U
COKpAlIEHHBIE HOHHBIE ypaBHEHMUS
peaKiuii ¢ y4aCTUEM KHUCIIOT.

IIpouunrats
naparpad




XuMU4YeCcKre
CBOMCTBa KHUCJIOT,
OCHOBaHMU U cojieli B
cBeTe
npeacTaBieHuil 00
ANEKTPOJIMTUICCKOH
muccormaruu. Cpena
pactBopa.
KauecTBenHbIe
peaknuy Ha KaTHOHBI
Y aHHWOHBI: XJIOPHU-,
opomu-, HOIHI-,
cynedar-, kKapOOHaT-
, CHUIHKat-, (ocdart-
AHUOHBI, THIPOKCH/I-
HOHBI; KaTHOHBI
aMMOHUS,  MarHus,
KaJIbIUsl, aJIFOMUHUS,
xkenesa (2+) u (3+),
menn (2+), NHHKAa,
MIPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax.
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2.HemeTtannsl u
UX COEIUHEHUS

O6mas
XapaKTepPUCTHKA
rajloreHoOB.
OcobenHoct
CTPOEHHSI aTOMOB,
XapaKTepHbBIC
CTEICHH OKHCJICHUS.
Crpoenue u
(msznueckue
CBOMCTBa IIPOCTHIX
BCIICCTB —
rajior¢HoB.
XAMHUYECKUN

Oo6mas XapaKTEePUCTHUKA
rasioreHoB. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU
okuciienusi. CtpoeHue u GU3NIECKIE
CBOMCTBAa MPOCTBHIX BEUIECTB —
rajoreHoB. XHMHUYECKHE CBONCTBA
Ha TIpuMepe XJiopa (B3auMOJeHCTBIE
C MeTaulaMH, HeMeTalylaMu —
BOJIOPOJOM u KHUCIIOPOJIOM,
IEI0YaMHu). XITOpOBOIOPOI.
ConstHast ~ KUCJIOTa,  XUMHUYECKHUE
CBOMCTBA, MOJy4Y€HUE, MPUMEHEHUE.
elictBue xJjopa U XJIOPOBOJOPOJA

OOBSICHATD, YTO TAKOE HEMETAJIIBI.

XapakTepu3oBaTh XAMHUYECKHE
3JIEMEHTBI — HEMETAJUIBl U CTPOCHUE,
¢dusnyuecKkue ¥ XUMHUYECKHE CBOMCTBA
MPOCTBIX BEIIECTB — HEMETAIUIOB.

OOBACHATD 3aBUCUMOCTD
OKHUCIINTEILHO-BOCCTAHOBUTEIBHBIX

CBOICTB (mm MPEJICKa3bIBaTh
CBOICTBa) 3JIEMEHTOB-HEMETAJJIOB OT
UX TIOJOKEHUS B IEPHOIUUECKOM

CUCTEME  XHUMHUYECKHX  JJIEMEHTOB
J. U. Menneneera.
YcraHaB/IMBATh MIPUYHHHO-

IIpouunrats
naparpad




JKCTICPUMEHT:
n3ydeHue oopasios
HEOPTaHWIECKUX
BEIIIECTB, CBOMCTB
COJISTHOM KUCJIOTBHI,
MPOBEACHUE
KayeCTBEHHBIX
peaKuuii Ha XJIOPUI-
HOHEI U HaOJII0IeHUE
TIPHU3HAKOB X
MIPOTEKAHUS; OTIBITHI,
OTpakarolue
(usnueckue n
XAMHYECKHE
CBOMCTBA raJIOTCHOB
U UX COeIUHECHHUI
(BO3MOXKHO
HCIIOIb30BaHUE
BHJIEOMATEPHAJIOB);
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XumMudeckue
CBOMCTBa Ha
puMepe XJaopa
(B3auMoieicTBHE C
MeTajlJaMH,
HEMETAJUIAMU —
BOJIOPOJIOM U
KHCIIOPOJIOM,
IeI0YaMHu).
XJ1I0pOBOIOPOI.
ConsiHast KHCIIOTA,
XHMHYECKHE
CBOMCTBA,
MOJTydICHHE,
MIPUMEHEHHUE.
XHUMHUYECKHI
DKCIICPUMECHT:

Ha OpraHu3M 4yesoBeka. BakHeiliine
XJIOpUABl M WX HAXOXKICHUE B
MIPHUpO/IE.

O6mmas XapaKTePUCTHKA
DJIEMEHTOB VIA-rpynmnsl.
OCOOCHHOCTH ~ CTpOCHHUSI  aTOMOB
KHCIIOpoJia W cepbl. XapaKTepHbIe
CTETIEHU OKUCIICHUSL.

Crpoenne u  (U3HUUECKHUE
CBOWMCTBAa MPOCTBIX  BEIIECTB —
KHCIIOpOJIa U Cephl. AJUIOTPOITHEIE
Moau(dUKAIIMKA KHUCIIOpOJa U CEphlL.

XUMHYECKHE CBOICTBa cepbl
(B3auMoneiCTBUE C HEMETaIaMH —
BOJIOPOJIOM u KHCJIOPOJIOM,

MeTaJlJIaMH, KOHIICHTPHUPOBAHHBIMHU
AQ30THOH ® CEpPHON KHUCIIOTaMu).
CepoBoaopo: CTpOCHUE,
(hM3MYECKUEe U XUMUYECKUE CBOMCTBA
(KHCTIOTHBIE W BOCCTAaHOBHUTEIILHEIC
cBoiictBa). OKCHIBI CEpPHl  Kak
MPEICTABUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHast kucnora: (U3MYECKUE U
XUMUYECKHe CBolcTBa (o0Omue u
cneruduueckue). Conu  cepHOi
KHCJIOTBI, KAUYECTBCHHAsT PeaKius Ha
cynbdar-uoH. CepHUCTass KHCIOTA.
XVWMUYECKHE PEaKIHd, JieKallue B
OCHOBE IPOMBIIIICHHOTO CIIOCO0a
MIOJTyYeHUS cepHOit KHUCJIOTHI.
Haxoxnenue cepol u €€ coeTuHEeHUN
B npupoze. I[IpumeHeHnne cepsl U ee
COEIMHEHUN B OBITY u B
MIPOMBIIIJICHHOCTH. XUMHYECKOE
3arpsI3HEHUE  OKPYXKaIoIe cpejibl
COCIUHCHHUSIMH CEphbl  (KHCJIOTHBIC

CJICICTBCHHBIE CBSI3U MEXKIY
CTPOEHUEM aroMma, XUMHUYECKON
CBSI3bI0, THUIIOM  KPUCTAJUIMYECKOU
pEemETKN HEMETaJUIa u €ro
COEJIMHEHUI u (u3nIeCKUMHU
CBOMCTBaMHM JaHHOTO HEMETAJIa U €ro
COCIHEHUI.
JloKa3pIBaTbOTHOCUTEIIBHOCTD
MOHSTUHN «METaJUD» U «HEMETaJD)

XapaxkTepHu3oBaTh CTpOCHHE,
bu3HYecKHe ¥ XUMHUYECKHE CBOWCTBA,
HOJ'Iy‘IeHI/Ie n HpI/IMeHeHI/Ie TAJIOTCHOB
B IJaHEe OOIIEro, O0OCOOEHHOTO M
€JMHUYHOTO.

YcraHaBiauBaTh MIPUYIUHHO-
CJIICACTBCHHBIC CBsA3HU MCXKIY
CTPOCHUCM aToMa, XHMHYECKON

CBSI3bI0, THUIIOM  KPUCTAJUIMYECKOU
PEUIETKH Y TAJIOTCHOB U (PU3MUECKUMU
U XUMHMYECKHMHM CBOMCTBAMHU 3THUX
BEILIECTB

IIpountats
naparpad




03HAKOMJICHHE C
oOpa3zamu
XJIOPUJIOB
(TasmoreHumoB);
03HAKOMJICHHE C
oOpa3uamu cepsbl 1
€€ COCIMHECHUSIMU
(BO3MOXKHO
HCIIOJIb30BaHUE
BHJICOMATCPHAIIOB);
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JleticTBue
xJopa u
XJIOPOBOJIOpOAA  Ha
OpTaHH3M YeIIOBEKa.

Baxneimme
XJIOpUJIBI u uX
HaxO0KJIeHNE B
pUPOJE.

OOXKOW, 3arps3HEHHE BO3IyXa W

BOJIOEMOB), CIOCOOBI ero
MPEI0TBPAIICHHS.

O6mmas XapaKTePUCTHKA
AIIEMEHTOB VA-rpyniisi.

OCOOCHHOCTH ~ CTpOCHHUSI  aTOMOB
azota u ¢ocdopa, XapaKTEpHBIE
CTCTICHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHE B
npupoze, GU3NUECKUE U XUMHUYECKHE

CBOICTBa (B3amMoeticTBIe c
METal1aMu u HEMETaJlllTaMHU -
KHCIIOPOJIOM " BOZOPOIIOM).

KpyroBopor azora B mnpupoze.
AmMmuak: Qpu3nYecKue U XUMHUYECKHIE
CBOHMCTBa (OKHCIICHHE, OCHOBHBIC
CBOWCTBAa  BOJHOTO  pPacTBOpa),
nosiyueHue u npumenenue. Comu
aMMOHHSA: cOCTaB, (usnieckue u
XMMUYECKHE CBOMCTBaA (pa3joKeHue,
B3aMMOJECHCTBHE CO  LIEJIOYaMu),
npuMmeHnenue. KauecTBeHHas peaxiius
Ha HOHBbI AMMOHUS. AzoTHas

kuciora, e€  ¢QusMyYecKue |
XUMUYECKHUE CBoHcTBa (oOmue u
crnienupuIecKue), MOJTyYeHHE.

Hutpater (pasnoxenne). A3oTucTas
KucnoTa. lcroms30BaHHE HUTPATOB
A CoJe AaMMOHHMsS B KayecTBe
MUHEPATBHBIX yaoOpeHuit.
XuMHYeCKOe 3arpsi3HEHHE
OKpY>Karollle Cpeibl COeTMHEHUSIMU
aszora (KHCTIOTHEIE TTOXK T,
3arps3HEHHE BO3JyXa, IOYBBHI H

XapakTepu3oBaTh C HCIIOJIb30BAHUEM
PYCCKOTO (pOJHOTO) sI3bIKA U SI3bIKA
XUMHH  COCTaB, (U3UUECKUE WU
XUMHUYECKHE CBOWCTBA, IMOJYYECHUE U
[IPUMEHEHUE COCIUHEHUH TaJIOTE€HOB.
HaspiBaTh coequHEHUS TaJOTCHOB IO
(dopMynie U COCTaBIATH (HOPMYIBI TIO
UX Ha3BaHMIO.

YcraHaBIuBaTh MIPUYMHHO-
CJIEICTBCHHBIE CBA3H MEXIY
XUMHYECKOH  CBA3BI0O M THUIIOM
KPUCTAJUIMYECKON peLIeTKn B
COEJIMHEHMSIX raJloreHOB u

busnUeCcKUMU u XUMHYECKAMHU
CBOWCTBAMHM 3TUX BEIIECTB.
[TpoBoauTh, HAOIIONATH U OMKCHIBATH
XUMHYECCKHUH IKCTIEPUMEHT o
pacro3HABAHUIO TAJIOTCHHUI-HOHOB C
COONMIOJICHHEM  TIpaBWJI  TEXHHKH
0e301MacHOCTH.

BhIMONHATE pacy€éThl MO0 XUMHUYESCKHM
dbopMysiaM ¥ ypaBHEHHUSIM peakiui,
MIPOTEKAOIITIX c yUacTHeM
COCIMHEHUM rajoreHoB

IIpountats
naparpad




19

OOmas
XapaKTepUCTUKA
3JIEMEHTOB VIA-
CPYIIIIBIL.
Ocobennoctu
CTPOCHUS aToMOB
KHCTIOpOJia U CEPBI.
XapakTepHsble
CTEICHH OKHCJICHUS.

20

Crpoenue u
¢duznueckue
CBOMCTBA IIPOCTHIX
BEIIEeCTB —
KHCIIOPOJIa B CEPBHI.
ATIOTpOIIHEBIE
Moan(UKAIAN
KHCIIOPOJIa U CEPHI.
XUMUYECKUN
SKCIIEPUMEHT:
HaOIroIeHue
mporrecca
0o0yTIMBaHUS caxapa
oJ1 IeUCTBUEM
KOHIIEHTPUPOBaHHOM
CEpPHOM KHUCJOTHI;
n3ydeHue
XUMHYECKHUX
CBOMCTB
pazbaBieHHOU
CEpPHOM KUCIOTHI,
MpOBEACHUE
Ka4eCTBEHHOM

BOJOEMOB).
Docdop, AIJIOTPOTIHBIE
MOIU(GUKATTIHI tdhocdopa,

(u3nuecKkue U XMMU4ECKUe CBOICTBa
(B3amMopeiicTBHE C  MeTajulamH,
HeMeTalJIaMu,

KOHIIGHTPUPOBAaHHBIMU a30THOW H
CepHOU KHCJIOTaMH). Oxcup
dochopa  (V), oprodochopHas
KHCIIOTa: (PU3UUYECKHE U XUMHUYECKHE
cBoicTBa, monydyeHue. Ilonstue o
MUHEpaAIBHBIX YIOOPEHUSIX: HUTPATHI
u ¢docdartsr. [lonsTre 0
KOMIUIEKCHBIX yaoOpeHmsx. OOmias
XapakTEepPUCTHKA HJIEeMEHTOB [VA-
rpynmsl.  OCOOCHHOCTH — CTPOSHHUS
aTOMOB  yrjepoja M KPEMHHUSL.

BanentHocTs 5 XapaKTepHbIE
CTEIEeHU OKHUCIIEHUSA aTOMOB
yraepoaa u KpEMHUS.

Pacmipocrpanenue yriepona B
NPUPOJIC, XapPaKTEPHbIC  CTEICHU
OKHCJICHHSI.

Yrnepon, aJJIOTPOITHBIC
Momudukanuu  (rpadur, anmasz),
(u3nYeCKUEe ¥ XUMUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB (B3aMMOJCHCTBUE
c MeTallJIaMH, HEMeTaJlJIaMH,
KOHIICHTPUPOBAaHHBIMU ~ a30THOU U
CepHOHl KmcnmoTamu). AjcopOrus.
KpyroBopor yriepoga B mpupone.
Oxcupl yriaeponaa, ux pU3ndecKue u
XHMHUUYECKHE CBOWCTBA, IOJIYy4YEHUE
Y IpUMEHEHME, JeCcTBUE Ha
OpraHM3M YeJIOBEKa. DKOJIOTUYCCKHUE
MpOoOJIeMbl, CBS3aHHBIE C OKCHIOM

YMerp obpamarecs ¢ 1abopaTopHBIM
000py/IOBaHUEM U HArpeBaTEIbHBIMHU
mpubopaMH B COOTBETCTBHH  C
MpaBIJIAMHU TEXHUKH 0€30TIaCHOCTH.
HaGmonaTh CBOMCTBA AIICKTPOJIUTOB U
MPOUCXOSIIIUX C HUMH SIBJICHHI.
HabmomaTe W ONMHMCHIBATH peakmuu C
Y4aCTHUEM 3JICKTPOJIUTOB C ITOMOIIIBIO
pycCKoro (pOIHOTO) SI3bIKa U S3bIKA
XUMHH.

DopMynUpoOBaTh BBIBOJIBI o
pe3ynpTaram MPOBEIEHHOIO
SKCIIEPUMEHTA

IIpounTath
naparpad

JlaBath
00IIyI0XapaKTePUCTUKYaTOMAaM,
IMPOCTBIM BEIIECCTBAM M COCAUHCHUAM
XaIIbKOTCHOB B 3aBHCUMOCTH OT WX

MOJIOXKEHUS B MEPUOTNUECKON
cHCTEMeE.

XapakTepu3oBaTh CTpOCHHE,
AJJIOTPOIIHIO, ¢duznueckue u

XMMHYECKHE CBOMCTBA, MOJy4YEHHE H
MIPUMEHEHUE CEpPHI.

YcranaBnuBaTh MPUYHHHO-
CJIEICTBEHHbIE CBSI3U MEXKIY
CTPOCHUEM aTroma, XUMHAYECKOMN

CBA3BIO, THUIOM  KPHCTAJIIMYECKOMN
peméTkn cepsl U €€ (UINIECKUMH U
XUMUYECKUMHU CBOMCTBAMH.
BbINONHATE pacy€Thl 10 XUMUYECKUM
dopMynaM M ypaBHEHHSAM PpEaKLHi,
MPOTEKAOLIUX C y4aCTUEM CEPBI.
[IpoBoanTh, HAONIONATH W OMHCHIBATH
XUMHUYECKUI JKCIIEPUMEHT o
TOPEHUIO Cepbl Ha BO3AYXe U B
KHCJIOPOJIE C COONIOACHWEM TPaBUI

IIpounrats
naparpad




peakuuu Ha
Cyab(ar-uoH U
HaOIt0IeHNe
TpU3HaKa €€
MPOTEKaHUs
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XHUMHYecKue
CBOICTBA Cepbl
(B3auMojieficTBHE C
HEMETaIlJIaMH —
BOAOPOJOM U
KHCIIOPOJIOM,
MeTaJlaMH,
KOHLICHTPUPOBaHHBI
MU a30THOM U
CEpHOI KHCIIOTaMHu).

yraepoxa(IV); TUTIOTE3a
r100AILHOTO TOTEIUICHUS KJIMMAaTa;
MapHUKOBEI  3ddexT. YromapHas
KHCJIOTa U €€ COH, uX (PU3NIECKue u
XHUMUYECKHE CBOMCTBA, MONYYCHUE H
npuMeHeHnue. KadecTBeHHas peakus
Ha KapOoHaT-uoHel. lMcnomnb3oBaHue
kapOoHaTOB B OBITY, MEIUIUHE,
MOPOMBIIIJICHHOCTA M CEIIbCKOM
XO3sIMCTBE.

O6mue mpencraBieHus 00
0COOEHHOCTAX COCTaBa M CTPOCHHS
OPTaHHYECKHX COeIMHEHUH
yrnepoga (Ha TmpuMepe MeTaHa,
JTUIICHA, 3TaHOJIA, YKCYCHOH
KHCJIOTHL. X cocTaB M XHMHYECKOE
CTpOEHHE. Knaccudukarms
OpPraHnvYCCKUuXx BCHICCTB. ITonsarue o
6I/IOJ'[OFI/I‘ICCKI/I BaXHBIX BECIICCTBaX:

KUpax, OenKax, yriieBojgax — M HX
ponu B JKU3HU JeJI0BEKa.
MarepuaibHoe €JIMHCTBO

OPraHMYECKUX U HEOPraHMYECKUX
COEIMHEHUH.

KpemHuii, ero ¢pusmueckue u
XUMUYECKHE CBOWMCTBa (Ha IpuMepe
B3aWIMOJICMCTBAA C MeTaulaMH |
HEMETaIlJIAMH), MONTyYeHHe u
npuMmeHenne. CoeIMHEHUST KPEMHUS
B npupoxe. OOmue mnpencTaBIeHUs
00 okcume  kpemuus(IV) u
KpeMHHUeBOW Kkucnote. CHIHMKATEHI,
(duznueckue u XUMHYECKUE
CBOICTBA, MOYYCHUE U IPUMCHEHHUE
B OBITYy, MPOMBIIUIEHHOCTH (B
MEIUIIMHCKOM, 3JIEKTPOHHOM,

TEXHUKHU 0€30IIaCHOCTH

XapakTepru30BaTh C HCIIOIB30BAHUEM
PYCCKOTO (pOJHOTO) sI3bIKA U SI3bIKA
XUMHH ~ COCTaB, (U3UUECKUE WU
XUMHYECKHE CBOKMCTBA, IOIyYEHUE U
MPUMEHEHUE COCIUHEHHH Cephl B
CTEIEeHU OKUCIICHUS —2.

HaspBaTh  coemuHEHWS  Cephl B
CTETIeHH OKHUCIIEHUS —2 10 (opMyIie u
coCTaBIsATh  (QopMydBl MO  HX
Ha3BaHUIO.

CocCTaBIATh MOJEKYIISPHBIE U NOHHBIE
YpaBHEHHUSA peaKkuui,
XapaKTePU3YIOIIHE XUMUYECKUE
CBOIICTBA COEIMHEHUI CephI B CTEIIEHU
OKHCIICHUS —2.

OmnuceiBaTh  MPOIECCHI  OKUCIICHMUSI-
BOCCTaHOBJICHHSI, OTIPEICTATh
OKUCJIUTENh W BOCCTAaHOBHUTENb U
COCTaBJIAITh DJIEKTPOHHBIM OanaHc B
pPEeaKIusIX C YIaCTHEM Cephl B CTETICHH
OKHCIICHUS —2.

YcranaBimBaTh MPUIUHHO-
CJIEJICTBEHHBIE CBA3H MEXTY
XUMHUYECKOM  CBA3BIO U THUIIOM
KpUCTAJUTMUECKOU peméTKH B

COCJIMHEHUSIX Cephbl U (QU3UUECKUMU H
XUMHUYCCKUMU CBOﬁCTBaMH OTHUX
COETMHEHUN

IIpounTath
naparpad
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CepoBomopo:
CTpOEHHUe,
(bm3uveckue u
XUMHYECKHE
CBOMCTBA
(xucnoTHble U
BOCCTaHOBUTEIHHBIC
cBoiicTBa). OKCHIIBI
cephl Kak
MIpeICTaBUTENN
KHCIIOTHBIX OKCHJIOB
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Cepnas xucnora:
¢duzndeckue u
XUMUYECKHe
cBolicTBa (00mue u
crernuduuecKue).
Comnu cepHoit
KHCJIOTHI,
KayecTBEHHas
peakIus Ha cynbdar-

CTPOUTEIRHON ™ 1p.). Bakueimme

CTPOUTEILHBIC MaTepHUabI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH,
Keae300eToH. [TpobmemMbr
0e3omacHoro UCTIOJIh30BAHHS
CTPOUTEIBLHBIX MaTepUaIoB B

TMOBCEIHEBHON KU3HW. X MIMHYCCKHI
SKCIIEPUMEHT: HW3Yy4YCHHE OOpa3IoB
HEOPraHUYECKUX BEUIECTB, CBOMCTB
COJITHOW  KHCIIOTBI,  IIPOBEICHHE
KaueCTBEHHBIX PEaKIuil Ha XIOpHU-
HNOHBI U HaGJI}OZICHI/IC HpI/ISHaKOB nux
MIPOTEKAHUS; OMBITHL, OTPaXKAIOIIHE

¢dusnueckue u XUMHUYECKHE
CBOICTBa rajJjioreHoOB u ux
COECIMHEHUI (BO3MOXHO
HCIOJNBb30BaHUE BHUICOMATEPHAIIOB);
03HaKOMJIEHUE c oOpa3uamu
XJIOPUZIOB (ramoreHuOB);

O3HAaKOMJIEHHE C 00pasLamu cepsl U
e€  COeOUHEHUSAMH  (BO3MOXHO
HCTIOJIb30BaHUE BHJICOMATEPHAIIOB);
HaOJI0/IeHue TIpoliecca O0yTIMBaHUS
caxapa noJ nercTBueM
KOHUEHTPUPOBAHHOMN cepHou
KHCJIOTBI; HM3yYeHHE XUMHUYECKUX
CBOMCTB  pa30aBleHHOW  cepHOU
KHCJIOTHI, pOBEIeHHUE
KayecTBEHHOW peakiyu Ha Cyiabdar-
HOH W HaOJIoneHHe mpHu3HaKa €
MPOTEKaHMs;  O3HAKOMIIGHHE  C
(m3nyuecKkUMH CBOWCTBaMH a30Ta,
dochopa M  HX  COCAUHCHHMIA
(BO3MOXHO HCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), obOpaznamu
a30THBIX U (HocPOpHBIX yH0OpEeHNUH;

3anmceBaTh (GOPMYIBI OKCHIOB CEPHI,
Ha3bIBaTh MX, ONMHCHIBATH CBOMCTBA Ha
OCHOBE 3HAHUI O KUCIIOTHBIX OKCHIaX.
XapakTepru30BaTh C HCIIOIB30BAHUEM
PYCCKOTO (pOJHOrO) sI3bIKa U SI3bIKA
XUMHH ~ COCTaB, (U3MUECKHE WU
XHMHUYECKUE CBOMCTBa cepHoi
KHUCJIOTHI KaK 3JICKTPOJIUTA.
CocCTaBiATh MOJICKYJISIPHBIE U MOHHBIC
YpaBHEHUS peaKLumid,
XapaKTePU3YIOIINX XUMHYECKUE
CBOWCTBa CEpHOM KHUCIIOTHI.
Pacrio3naBaTh cynb(dar-HOHBL.
XapakTepru30BaTh C HCIIOIB30BaHUEM
PYCCKOTO (pOJHOTO) sI3bIKA U SI3bIKA
XMMHM CBOWMCTBA KOHIIEHTPUPOBAHHOMN
CEPHOU KUCIOTHI KaK OKHCIUTETIS.
CocTaBnartp ypaBHEHUs
OKUCITUTEIILHO-BOCCTAHOBUTEIBHBIX
peakiuii  METOIOM  DJIEKTPOHHOTO
OaJraHca.

BBINONMHATE pacy€Thl 10 XMMHUYECKUM
dbopMysiaM ¥ ypaBHEHHUSM peakiui,
MPOTEKAIONINX C YYacTHEM CEpHOM
KHUCJIOTHL.

HaGironaTh ¥ ONUCHIBATH XUMUYECCKHI
JKCIIEPUMEHT

IIpounTath
naparpad

VYMeTh oOpamatecs ¢ J1abopaTOpHBIM
000py/IOBaHUEM U HarpeBaTeIbHBIMHU
npubopaMn B COOTBETCTBHH  C
NpaBUJIaAMHU TEXHUKH 0€30MacHOCTH.
HabmogaTh cBOMCTBA AIIEKTPOIUTOB U
IMPOUCXOAAIINX C HUMU SIBJICHUH.
HaGmonaTh M ONMUCHIBaTH PEAKIMU C
YYacTHEM 3JIEKTPOJIUTOB C MOMOLIBIO
€CTECTBEHHOTO (pycckoro WIH

IIpouunrats
naparpad




noH. CepHHUCTASA
KHCJIIOTA.
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XUMUYECKUE
peakuuy, JeKalie B
OCHOBE
IIPOMBIIIJIEHHOTO
crnoco0a Moy4YeHust
CEpPHOM KHUCJIOTHI.
Haxoxnenue cepsl u
€€ COeIMHEHUN B
MIpUpO/IE.
IIpuMeneHue cepsl u
€e COCIMHEHUN B
OBITY U B
IIPOMBIIIEHHOCTH
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XUMHUYECKOe
3arps3HCHHE
OKpPYKaroIIEH Cpelbl
COCJIUHCHHSIMH CEPBI
(KUCTIOTHBIE  TOXIH,
3arps3HEHHE BO3TyXa
u BOJOEMOB),
CII0COOBI ero

MOJTy9eHE aMMHUAaKa U U3YUYCHHE €T
CBOWCTB; IPOBEICHUE KAY€CTBCHHBIX
peakuuii Ha HOH AaMMOHHUS U
(hochar-noH M M3yUeHHE NPU3HAKOB
WX TPOTCKaHUs, B3aMMOJICHCTBUC
KOHIICHTPUPOBAHHOH A30THOM
KHCIIOTBI € Menplo  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJICOMATEPHAIIOB);

HU3y4YECHUE MoJenen
KPUCTAJNIMYECKUX PELIETOK ajaMasa,
rpadwura; 03HAKOMJICHHE c
MIPOLIECCOM azicoponuu
pacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM yrém u
YCTPOHCTBOM IIPOTUBOrasa;

HOJyYeHUE YIJIEKUCIOro Ta3a u
H3yYeHHE €Tr0 CBOMCTB; MPOBEICHHE

Ka4eCTBEHHBIX peakiui Ha
KapOOoHaT- u CUJTMKAT-HOHBI
U U3y4eHHe MIPU3HAKOB 1504
MIPOTEKAHUS; O3HAKOMJIEHHE  C
POLYKIIHMEH CUJIMKATHOMN
MIPOMBINIJIEHHOCTH; pemenue

SKCIEPUMEHTAIIBHBIX 33/1a4 [0 TeMe
«BaxkHenmue HeMeTaILI M HX
COEIMHEHU .

POJTHOTO) SI3bIKA ¥ SA3BIKA XMMUU.
DopMyIHpoBaATH BBIBOJIbI o
pe3yJbTaram MPOBEAEHHOTO
JKCIIEPUMEHTA

JlaBaTb
00I1yI0XapaKTePUCTUKYaTOMAaM,
MPOCTBIM BEUIECTBAM W COEIWHEHUSIM
JJIEMEHTOB VA-Tpymist B
3aBHCHMOCTH OT WX TIIOJOXEHHS B
MEPUOIUYECKON CUCTEME.
XapakTepru30BaTh C HCIIOIB30BaHUEM
PYCCKOTO (pOJHOTO) sI3bIKA U SI3bIKA
XMMUU ~ CTpOCHHUE, (Qu3HYeCKHe H
XUMHYECKHE CBOMCTBA, IOJYYCHUE U
MIpUMEHEHHUE a30Ta.

HaseiBare coenuHeHus asora 1O
(dopMynie U COCTaBIATH (HOPMYIBI TIO
VX Ha3BaHUIO.

YcraHaBIuBaTh MPUYUHHO-
CJIeICTBEHHBIE CBSI3H MEeXIy
CTPOEHHEM aToMa U MOJIEKYIIbI, BUIOM
XUMHUYCCKOMU CBSI3H, THIIOM
KPUCTAJUIMUECKON PEIIETKH a30Ta U
ero (U3NYECKUMH W XHUMHYECKUMHU
CBONCTBaMH.

BBINONMHATE pacy€Thl M0 XMMHUYECKUM
dbopMyliaM ¥ ypaBHEHHUSM peakiui,
MTPOTEKAIONINX C YYaCTHEM a30Ta

IIpounTats
naparpad

XapakTepu3oBaTh C HCIIOJIb30BAHUEM
PYCCKOTO (pOJHOTO) SI3bIKA U SI3bIKA
XVUMHH COCTaB, CTPOCHHE MOJIEKYJIBI,
(u3UYeCKue U XUMHYECKHUE CBOWCTBA,
IMOJIYy4YCHUC U IIPUMCHCHHUE aMMHaKa.
HaspiBath  comum  aMMOHUSL 11O
(dhopMysiaM H COCTaBISITh (YOPMYIIBI TIO
HUX HAa3BaAHUAIM.

IIpouunTath
naparpad




MIPEAOTBPAIICHUS.
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OOmas
XapaKTePUCTHKA
3JIEMEHTOB VA-
IPYIIIIBL
OcobenHoct
CTPOCHHMS aTOMOB
azota u (ocdopa,
XapaKTePHbIC
CTEIEHH OKUCIICHUS.

3amuceBaTh MOJICKYJISIPHBIE 1 NOHHBIC

ypaBHEHUS peaKIuid,
XapaKTePU3YIOIINX XHUMUYECKHE
CBOMCTBA aMMHAaKa M COJICH aMMOHHUS.

CocTaBlIsATh ypaBHEHUS

OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peaknuuii ¢ ydacTHeM aMMHaka cC
MOMOIIBI0  METO/Aa  AJIEKTPOHHOIO
Oanamnca.

YcranaBiuBaTh MPUYHUHHO-
CJICACTBEHHBIC CBSI3U MEXKIAY BHUAOM
XUMHUYCCKOM CBSI3H, THUIIOM

KPHUCTAITIMYECKON PEIIETKH B AaMMHAKE
U COJSIX aMMOHMA U (U3NYECKUMH U
XUMHYECKUMH  CBOMCTBaAMM  3THX

BEILIECTB.

[IpoBoanTH, HAONIONATH W OIHCHIBATH
XUMHYECKUAN 3KCIIEPUMEHT j3(0)
pacrno3HaBaHUI0O HOHOB aMMOHHA C
cobmroenne paBuI TEXHUKU
0e30IacHOCTH.

BBINONMHATE pacy€Thl 10 XMMHUYECKUM
dopMynaM M ypaBHEHHSM PpEaKIHH,
MPOTEKAIOUIUX C YYaCTUEM aMMHUaKa

[Tomyyarts, cobupaTh M pacro3HaBaTh
aMMHaK. OO6pammatscs v
nmabopatopHeIM  00OpyHOBaHHEM U
HarpeBaTeNIbHBIMH  TIpHOOpaMH B
COOTBETCTBHH C TPaBUJIAMU TEXHHKH
0€30MacHOCTH.

HabnronaThk 1 onMceIBaTh XUMHUYECKHUHA
OKCIEPUMEHT C TOMOIMIBI0 PYCCKOTO
(pOITHOTO) SI3bIKA U SI3BIKA XUMHUH.
DopMyTupoBaTh BBIBOJIBI o
pe3yibTaTam MPOBENEHHOTO
IKCTIEPUMEHTA.

IIpouunrats
naparpad
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Aszor,
pacmpocTpaHeHue B
MIPUPOJE,
(msznueckue "
XUMHUYECKUE
CBOMCTBA
(B3amMopelicTBue ¢
MeTaIaMH u
HeMeTalIaMu -
KHCJIOPOJIOM u
BOZIOPOJIOM).
KpyroBopor a3ora
MIPHUPOJIE.
XuMU4ecKun
9KCTICPUMEHT:
03HaKOMJICHUE c
(bmznueckuMu
CBOWCTBAMH  a30Ta,
dochopa wu  wux
COeINHEHUI
(BO3MOXKHO
HCTIOJIb30BaHUE
BHJIEOMATEPHAIIOB),
o0Opa3iamMu a30THBIX
u ¢bochopHbIX
yI0OpeHUH;
MOJIyYCHUE aMMHaKa

o]

CoTpynHr9ath B Tporecce ydeOHOTro
B3aMMOJEHCTBUSL TMpu  paboTe B
rpymmax

XapakTepu3oBaTh € HCIOIh30BAHUEM
PYCCKOTO (pOJHOTO) sI3bIKA U SI3bIKA
XUMHH  COCTaB, (U3UUECKUE WU
XUMHUYCCKHE CBOWCTBA, IMONYYCHUE U
MPUMEHEHUE OKCHUIOB a30Ta.

CoCTaBJIATh MOJICKYJIIPHBIC U UOHHBIC

YpaBHEHUS peaKLmid,
XapaKTepU3yHOLINX XHUMHYECKHE
CBOMCTBA OKCHUJIOB a30Ta.

YcraHaBiauBaTh MPUYUHHO-
CJICACTBEHHBIC CBSI3U MEXKIAY BHUAOM
XUMHUYCCKOMU CBSI3H, THIIOM

KPUCTAJUIMYECKON PEIIETKN B OKCUAAX
azoTa M UX  (QU3MYECKUMU H
XUMHYECKUMHU CBONCTBaMH.

XapakTepu3oBaTh C HCIIOJIb30BAHUEM
pycckoro (POAHOTO) sI3bIKA M SI3BIKA
XUMHAH ~ COCTaB,  (U3UUECKHE |

XUMHUYECKHE CBOMCTBA a30THOM
KUCIOTBl KaK D3JEKTpojuTa Hu €€
MIPUMEHEHHUE.

3anuCchIBaTh MOJICKYJISIPHBIC 1 HOHHBIC
YpaBHEHHUS peaxuui,
XapaKTepU3YIOIINe XHUMUYCCKHE
CBOMCTBAa a30THOM KHCJIOTBHI Kak
DIEKTPOJIUTA.

HpOBO,[[I/ITL, Ha6J'IIO,I[aTB 1 OIIMChIBATh

IIpounrats
naparpad




U  U3yYEHHE  €ro
CBOMCTB;
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AMMHaK:
(msnueckue u
XUMHUYECKUE
CBOMCTBa
(oxucnenwue,
OCHOBHBIE CBOMCTBa
BOJTHOTO PacTBOpA),
TIOJTyYEHUE U
npumenenne. Conmu
AMMOHUS: COCTaB,
¢duzndeckue u
XUMHYECKUE
CBOMCTBa
(paznoxenue,
B3aUMOJICHCTBUE CO
[IeJI0YaMu),
[IPUMEHEHUE.

XUMHYECKHAN SKCIEPUMEHT,
XapaKTEpU3YIOLIUKA CBOMCTBAa a30THOMN
KHCIIOTBI ~ KaKk  DJJEKTPOJNHTa, C
coONroeHneM  TPaBWII  TEXHHUKH
0e30MacHOCTH.

XapakTepru30BaTh a30THYIO KUCIOTY
KaK OKHCIHTENb.

CocTaBisTh ypaBHEHUS
OKHCTUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuid, XapaKTEPU3YIOIINX

XUMHYCCKHE CBOMCTBA a30THOM
KHUCJIOTHI KaK OKHCJIUTEIIS, C IIOMOIIBIO
METO/Ia NMEKTPOHHOTO OaaHca.

[IpoBoaNTH, HAONIONATH W OIHCHIBATH

XUMUYECKUN JKCIIEPUMEHT,
XapaKTepU3yIOLIMKA CBOMCTBAa a30THOMN
KUCIOTBl ~ KaK  OKHCIUTENs, ¢

COONMIOJICHHEM  TIpaBWJ  TEXHHUKH
0e30macHOCTH

XapakTepu3oBaTh C HCIOIB30BAHUEM
pyCcCKOro (pojgHOTo) si3bIKa M SI3bIKA
XMMUU  CTPOCHHE,  aJUIOTPOIHIO,
bu3nYecKkue ¥ XUMUYECKHE CBOWCTBA,
rosrydeHne u npuMeHeHue ocdopa.
CamocCTOSTeIEHO OITUCHIBATh
cpoiictBaokcuma  (docdopa(V)  kak
KUCIIOTHOTO OKCHJa M  CBOWCTBa
(hocopHOI KUCITOTHI.
NnnrocTtpupoBaTh  CBOMCTBA OKCHIA
dochopa(V) u dochopHOil KUCITOTHI

YpPaBHEHUAMHU COOTBETCTBYIOLLIUX
peaKiui.

[TpoBoauTS, HaOIIOJaTh W OIMCHIBATH
XUMUYECKUU SKCIEPUMEHT c

COOJIIOAEHHEM TIPaBHII TEXHUKU
0€30MacHOCTH.

IIpountats
naparpad




XUMHUYECKUI
JKCIIEPUMEHT:
MIpOBEIEHUE
KaueCTBEHHBIX
pEaKuuii Ha MOH
amMMoHus U pocdar-
VOH U U3YyYCHHE
MPU3HAKOB UX
MIPOTEKaHus,
B3aUMOJCICTBUE
KOHLICHTPUPOBAHHOM
A30THOM KUCJIOTHI C
MeIbI0 (BO3MOXKHO
HCTIONIb30BaHUE
BHJIEOMATEPHAJIOB);
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KauectBennast
peaxius Ha HOHBI
aMMOHUS. A30THast
KHCJIO0Ta, €&
(msnueckue u
XUMHYECKUE
cBolicTBa (001ue n
crniennpuIecKue),
MOJTyYeHHe.
Hurpats
(paznoxenue).

PacmoznaBats Gochar-noHsI

31
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A3zorucras

JaBate  0OOIIyI0  XapaKTEPHCTUKY
aToMaM, MpPOCTBIM BELIECTBAM H
COEIMHEHVSIM 3JIeMEeHTOB [V A-TpyTie
B 3aBHUCHUMOCTH OT HUX IIOJIOXEHHS B
MEPUOIUYECKOMN CUCTEME.
XapakTepru3oBaTh C HCIIOJIb30BAHUEM
PYCCKOTO (pOJHOTO) SI3bIKA U SI3bIKA
XUMHH  CTpPOEHHE,  aJUIOTPOIHIO,
¢u3nuecKkue 1 XMMHUUYECKHE CBOMCTBA,
MOJy4YeHHE U IPUMEHEHHE aMOp(HOro
yriepoja.

CpaBHUBaTh CTPOEHHE U CBOMCTBa
anmasa u rpadura.

OnucsiBaTh OKHUCJIUTEIIBHO-
BOCCTaHOBUTEIbHBIE CBOIiCcTBa
yraepoaa.

[IpoBoanTh, HAOMIONATH W OMHCHIBATH
XAUMUYECKUH JKCIIEPUMEHT c
COONIONCHNEM  TpaBWJ  TEXHHUKH
Oe3omacHoOCTH

IIpounTath
maparpad

XapakTepu3oBaTh C MCIOJb30BAHUEM

IIpounTath




KHUCJIOTA.
Hcnonws3oBanue
HUTPATOB U CoJiei
aMMOHMS B Ka4yeCTBE
MUHEPaTbHBIX
yIOOpEHUIA.
XUMHYIECKOE
3arpsi3HCHHE
OKpY>Karollen cpeasl
COCIUHCHHUSIMHU a30Ta
(KHCTIOTHBIE  HTOXIH,
3arps3HCHHE
BO31yXa, TIOYBBI U
BOJOEMOB).
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dochop,

pyccKoro (pomHOTO) sI3bIKa W SI3bIKA
XUMHH  COCTaB, (u3MUECKHEe W
XUMHUYECKHE CBOWCTBA, IMONYYCHUE U
MPUMEHEHUE OKCHJIOB yIIIePO/Ia.
YcTaHaBmuBaTh MPUIHHHO-
CJICIICTBECHHBIC CBS3M MEXKIY BHIOM
XUMHYECKOH  CBS3M HM  THIIOM
KPUCTAUTMYSCKON PENIETKH BOKCHIAX
yriaepora M UX (U3NYCCKUMHU U
XUMHYCCKHMH CBONCTBAMH, a TaKKe
MPUMEHEHUEM.

CobumoaTh paBujia TeXHUKHU
0e30MacHOCTH MPH  HCIOJIb30BAHUH
MEYHOTO OTOIJICHUSI.

Oxka3plBaTh MEPBYIO TIOMOIIL IPH
OTpPaBJICHUU YrapHBIM ra3oM.
XapakTepu3oBaTh € HCIOIb30BAHUEM
PYCCKOTO (pOJHOTO) sI3bIKA U SI3bIKA
XUMHH ~ COCTaB,  (U3UYECKHE U
XUMHUYCCKHE CBOWCTBA, IMONYYCHUE U
MPUMEHEHUE YTrOJMbHON KHCIOTHI U e

coeit (xapOoHaToB u
THJIPOKapOOHATOB).
WtroctpupoBath 3aBHCHMOCTh

CBOWCTB COJIEW YTOJbHOW KHUCIIOTHI OT
MX COCTaBa.

[IpoBoaNTH, HAONIONATH W OIHCHIBATH
XUMHYECKHUN JKCIIEPUMEHT c
COONIOJICHHEM  TIpaBWJI  TEXHHKH
0e30IacHOCTH.

Pacnio3naBaTh kapOOHAT-HMOH.
BBINONHATE pacy€Thl M0 XMMHUYECKUM
dbopMysiaM ¥ ypaBHEHHUSM peakilui,
MTPOTEKAIOIIHX c y4acTHEM
COEJIMHEHU yriepoja

maparpad

[lomyuaTh, coOupaTte M pacrno3HaBaTh

IIpounTath




AJIIOTPOITHBIC
Moau(UKaAIUN
docopa,
(hm3udeckue u
XUMHYECKUE
CBOMCTBa
(B3ammMopelicTBue ¢
MeTaJIaMH,
HEMETAJIAMH,
KOHIIEHTPHUPOBAHHBI
MU a30THOU u
CEpHOI KHCIIOTaMHu).
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Okcun pocdopa (V),
optodocdopHas
KHCJIOTa:
¢duznueckue u
XUMUYECKHe
CBOMCTBA,
nonyudenue. [lonstue
0 MUHEPAITBHBIX
yIOOpEHMSIX:
HUTpATHI U (hocdaTbl
XuMHUYECKUI
9KCIEPUMEHT:
03HAKOMJICHHE C
MIPOLIECCOM
azcoporu
PacTBOPEHHBIX
BEIIECTB
AKTUBHPOBAHHBIM
YIIéM U
YCTPOUCTBOM
MIPOTHUBOTA3a;

yraekucnbiii  ra3.  OOpamatecs ¢ | maparpad
ab0paTopHbIM ~ 000OpyNOBaHUEM U
HarpeBaTeNlbHBIMU ~ TpUOOpamMu B
COOTBETCTBHH C TPaBUJIAMU TEXHHUKH
0e30MacHOCTH.

HaGmronaTh ¥ ONTUCHIBATE XUMUYCCKUI
OKCIEPUMEHT C TOMOIIBI0 PYCCKOTO

(pOHOTO) S3BIKA U SI3bIKA XMMHU.

®dopmynupoBaTh BBIBOJIBI o
pe3yJjbTaram MPOBEAEHHOTO
9KCTIEPHUMEHTA.

Cotpynauyate B mpolecce yueOHOTo
B3aUMOJICHCTBUSL NpH  paboTe B

rpymmnax

XapaKkTepu3oBaTh ocobennoctu | [Ipounrtath
coCcTaBa W CBOWCTB OpraHUYecKuX | maparpad

COCTMHCHUI.

Pasnuuate [IPENEIIbHBIC u
HEMpeeNbHbIE YTIEBOJOPOIBI.
HazpBath ® 3ammceiBaTh (HOPMYIIBI
(MOJIEKYJSIpHBIE H  CTPYKTYpPHEIE)
Ba)KHEHIINX MpEeJCTaBUTEIIEH
YTIIEBOIOPOJIOB.

HaGmromate 3a XOIOM XHMHUYECKOI'O
JKCIIEPUMEHTA, ONHUCHIBATh €ro U

Jlenathb BBIBO/IBI Ha OCHOBE
HaAOJIIOIECHUIA.
DuKcUpOBaTh pe3yJIbTaThl

OKCIEPUMEHTA C IIOMOILBIO PYCCKOTO
(poIHOTrO) SI3bIKA, a TAKXKE C MOMOIIBIO
XHUMUYECKUX (OPMYIT U ypaBHECHHI




MOJTy9eHne
YTIIEKUCIIOro rasza u
M3Y4YEeHHE ETO
CBOMCTB
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. IlousiTue o
KOMILIEKCHBIX
ynoopenusix. O6mas
XapaKTePUCTHKA
31eMeHTOoB IVA-
TPYTIIIEL.
OcobenHoct
CTPOEHHUS aTOMOB
yriaepoaa u
KpEeMHHUSI.

JKP Ne 2

XapakTepru3oBaTh CIIUPTHI KaK
KHCJIOPOJICOAEpKalle OpraHuYecKue
COEIMHEHHUSL.

KnaccudunupoBaTh COMPTHI IO YUCTY
TUAPOKCUIIBHBIX ~ TPYHNIm B HX
MOJIEKYJIax.

Ha3piBath mnpencraBuTenel ogHO- U
TpéXElTOMHI)IX CIIMPTOB W 3aIlIMCbIBATh
uX (OPMYIIBIL.

XapakTepu3oBaTh KapOOHOBBIE
KHUCJIOTBl KaK KHCIOPOACOIEpXKALINE
OpraHMYecKUe COeANHEHUSI.

IIpounTats
naparpad

35

20

BanentHocTb 1
XapaKTepHbBIE
CTCIICHU OKMCIICHUA
aTOMOB yTJIepojia U
KpEeMHHUSI.
PacnpocTtpanenue
yTiepo/ia B pupoze,
XapaKTepHbBIE
CTETIeH! OKUCIICHHUSI.

XapakTepu3oBaTh € HUCHOJIb30BAHHUEM
pycckoro (pomHOTO) SI3bIKa W SI3BIKA
XUMHHU CTpOEHHE aTOMOB u
KpHUCTAJIIOB, ¢duznueckue u
XUMUYECKHE CBOMCTBA, MOJNyYEHUE U
MPUMEHEHUE KPEMHUSI.
YcraHaBiuBaTh MPUYHHHO-
CJIEICTBEHHbIE CBSI3U MEXKIY
CTPOCHHUEM aTOMa, BUJIOM XUMHUYECKOU
CBA3M, THUIOM  KPUCTAJUTMYECKOM
peleETKU KPEMHUS u €ero
(u3nYeCKUMU u XUMUYECKUMU
CBOMCTBaMH.

BBINONMHATE pacy€Thl 10 XMMHUYECKUM
dbopMylaM ¥ ypaBHEHUSM peakiui,
MPOTEKAIOUINX C Y4aCTUEM KPEMHUS U
€ro COeIMHECHMM.

XapakTepHu30BaTh € HCIOJIB30BAHUEM
pycckoro (pOAHOTO) sI3bIKA M SI3bIKA
XUMUU ~ COCTaB, (U3WIECKHE U

IIpountats
maparpad




XUMHYECKHE CBOMCTBA, TOIyYEHUE U
MPUMEHEHUE COCIMHECHUIN KPEMHUSI.
CpaBHUBaTh IUOKCHIBI yTiepoAa M
KpEeMHUSI.

OnuceiBaTh BayKHEHIIINE THUIIBI
MPUPOJIHBIX COCAUHEHUIN KPEMHUS KaK
OCHOBHOTO 3JIEMEHTa JINTOC(hEepHI.
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Yraepon,
aJJIOTPOIIHBIE
MOIUGUKATTIHI
(rpadut, anmas),
¢duznueckue u
XUMHYECKHE
CBOMCTBa MPOCTHIX
BEIIECTB
(B3auMojieiicTBHE C
MeTaJuIaMH,
HEMeTalJIaMu,
KOHILEHTPUPOBAaHHBI
MU a30THOH H
CEpHOM KUCIIOTaMH).
AncopOuusi.
Kpyrosopor
yriepoaa B Ipupoze.
XuMHU4ecKun
IKCIIEPUMEHT:
MIpOBEICHHUE
KayeCTBEHHBIX
peakuui Ha
kapOoHar- u
CHJTUKAT-HOHBI

Y U3y4eHne

IIPpU3HAKOB nux
MMPOTCKAHU,
O3HaKOMJICHHUEC C

MPOYKIMEN

XapaxTepruzoBaTh CIIINKATHYIO
MPOMBIIIUICHHOCT, U €€ OCHOBHYIO
MPOIYKIIHIO.

VYcranaBInBaTh aHAJIOTHU MEXIY
Ppa3InYHbIMU OTpaACIIAMU CHJIUKATHOM
IMPOMBIIIIJICHHOCTH

IIpounTath
naparpad




CHIITUKATHOM
MIPOMBIIIICHHOCTH;
peleHue
SKCIEPUMEHTATbHBIX
3ajJad o TeMe
«Baxneime
HEMETAINIbI HW  HX
COCIMHEHU .
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OKcunsl
yriepoaa, X
¢dusnueckue u
XUMUYECKUE
CBOMCTBA,
MOJTyYeHUE
Y IPUMEHEHHUE,
JICUCTBHUE Ha
OpTaHH3M YeIIOBEKa.
DKoJIorHuYecKue
IPOOJIEMBI,
CBSI3aHHbBIE c
OKCHJIOM
yraepoga(lV);
TUIIOTE3a
r100aIBHOrO
MTOTEILICHHS
KJIMMATa;
MapHUKOBBIN
a¢dexr.  VrompHas
KHCJI0Ta U €€ COJH,
ux (U3NUECKUe U
XUMUYECKHE
CBOMCTBA,
MIOJTyYeHUE u
MIPUMEHEHUE.
KauecTtBennas

OnuceIBaTh HaX0XXIACHUC HEMCTAJJIOB

B IIPUPOJIE.
XapaxTepru3oBaTh (dpakHOHHYIO
MEPEeroOHKY KUJAKOrO BO3AyXa Kak
COBOKYITHOCTh ¢$uznueckux
IIPOLIECCOB.

AprymeHTHpoBaTth OTHECEHUE
NPOLIECCOB  TOJIyYEHHS  AKTUBHBIX
HEMETAIJIOB K OKHCJIUTEJIBHO-

BOCCTAHOBHUTCJIBHBIM IIPpOLIECCaM

IIpounTathb
maparpad




peaxuys Ha
KapOOHAT-HOHEI.
Hcnons3zoBanue
KapOOHATOB B OFBITY,
MeAULUHE,
MPOMBIIIJICHHOCTH U
CEJIBCKOM XO3sIICTBE.
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OOmue
TpeACTaBICHUsT 00
0COOEHHOCTSIX
COCTaBa U CTPOCHUSI
OpPTaHHYECKUX
COeIMHEHHI
yrieposa (ma
npuMepe MeTaHa,
STWJICHA,  DTaHOJAa,
YKCYCHOM
KucIoTEL.MX cocTaB
u XHMHYECKOE
CTpOEHHE.
Knaccudukarus
OpPraHHYECKUX
BeriecTB. [lonsTue o
OMOJOrHYECKHU
BAKHBEIX BEIECTBAX:
KUPAXx, OeJKax,
yIIeBoJlax — W HX
poin B JKHU3HA
yeJI0BEeKa.
MarepuansHoe
€IINHCTBO
OpraHHYECKUX u
HEOPraHUYECKUX
COCIMHEHHMI.

XapakTepu30BaTh XUMU3M, ChIPbE,
anmnaparypy U Hay4HbIE IPUHIIMIIEI
MIPOU3BOACTBA CEPHOMN KUCIIOTEHI.
CpaBHHBaTh TMPOU3BOACTBO CEPHOMU
KHUCJIOTBI U ITPOU3BOJICTBO aMMHUAKa

IIpounTats
maparpad
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Kpemuuii, ero
¢duznueckue u
XUMUYECKHe
cBolicTBa (Ha
puMepe
B3aMMO/CHCTBUS C
MeTaJulaMH U
HeMeTalJIaMH),
MIOJIy4YEHHUE U
IIPUMEHEHUE.
CoennHenus
KpEMHHUS B IPUPOJIE.
Oobmue
MIpecTaBIeHus 00
okcuze kpeMHus(IV)
1 KPEMHHEBOU
KHCJIOTE.
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CHIIMKaTHl,
¢duznueckue u
XUMHYECKHE
CBOMCTBA,
TOJTydICHUE u
MIpUMEHEHHUE B OBITY,
MIPOMBINIIICHHOCTH (B
MEJIMITHHCKOH,
3JIEKTPOHHOM,
CTPOUTEIBHOMN u
Ip.). Baxneinume
CTPOUTEIIHHBIC
MaTepHuabl;
KepaMHuKa, CTEKIIO,
IIEMEHT, 0eToH,
Kele300eTOH.
[IpoGembr
0e30macHOro
HCTIOJIb30BaHUS

IIpoBOoOUTE  OLIEHKY COOCTBEHHBIX
JIOCTHXXEHUH B YCBOEHUH TEMBI.
KoppextupoBaTb cBOM 3HaHMA B
COOTBETCTBHH c IUTAHUPYEMBIM
pE3yNbTaTOM.

[Mony4aTes XuUMHUYECKYI0 HH(POpPMAaLNH
U3 Pa3IMYHBIX HCTOYHUKOB.
[IpencraBnare uHGOPMAIHIO MO TEMe
«Hewmertannel» B BUIe TaOIHI, CXEM,
OIIOPHOT'O KOHCIIEKTa, B TOM YHCIE C
npumeHenueM cpencts UKT

IIpounTath
naparpad

®DopMupoBaTh YMEHHE CpaBHUBATb,
aHaAJIN3UPOBATh, JAENATh BHIBOJIBI.

IIpounrats
naparpad




CTPOUTEIIbHBIX

MaTeprasoB B
MTOBCETHEBHOU
JKU3HU.
41 3.MeTtamisl 1 UX Obmas Obmas xapakrepuctuka | OOBSICHATH, YTO TAKOE METAJLIBL. [Ipounrats
COEIMHEHHUS XapaKTEepHCTUKA XUMHUYECKUX 3JIEMEHTOB — | XapakrepHu3oBatb XUMHYecKue | maparpad
XUMHUYECKUX METaUIOB Ha  OCHOBAHMHM  HX | 2JEMEHTBHI-METaJlJIbI 0 150.¢
3JI€EMEHTOB — nonoxenuss B [lepuogudeckoil | MONOXKEHUIO B MIEPUOANYECKON
METaJUIOB Ha CHUCTEME XHMMHMYECKHMX dneMeHToB | cucteme [I. . Menneneena.
OCHOBaHUHU HUX O. . Menpeneesa u  ctpoenus | [IpornozupoBaTh CBOICTBa
TIOJIOKEHUS B aTOMOB. CtpoeHne  MeTaIOB. | HE3HAKOMBIX METaJlJIOB o
ITepuonuueckoit Merannuyeckas CBS3b U | TIOJIOXKEHHUIO B [IEPUOINYECKOMN
CUCTEME METaJUIMYECKasi ~ KPHUCTAJUIMYECKasl | CHCTEME XHMHUYECKHX 3JIEeMEHTOB /.
XUMHYECKHUX pemérka. DnekTpoxumuueckuit psan | M. Menneneesa.
DJIEMEHTOB HaIPsKEHUN METAJJIOB. | Y CTaHABIMBATh NIPUYUHHO-
J. . MenneneeBa u | dusnueckue 51 XUMHYECKHUE | CIICICTBEHHBIE CBA3H MEXIY
CTPOEHUS aTOMOB CBONCTBa METaIOB | CTPOEHUEM aTOMa, BUIOM XUMHUYECKOH
(B3auMopeiicTBE C KHUCIOPOAOM, | CBA3M U THUIIOM KPUCTAUIMYECKON
BOJIOM, KHCIIOTaMH). OO0mue | pemeéTkin y MeTauloB — IPOCTHIX
crocoObl  MOJYYEHHS  METajUIOB. | BELIECTB U MX COCIMHEHUH
42 Crpoenne metayioB. | [loHaTne o0 KOppo3uMm MeETAIIOB, | OOBSICHSTH, 4TO TaKkoe psn | IIpounrats
Merannndeckas OCHOBHBIE CIIOCOOBI 3aIUThI UX OT | AKTUBHOCTH METAJIJIOB. naparpad
CBA3b u | kopposzuu. CriaBbl (CTanb, 4YyryH, | [IpuMEHATH €ro Ui XapaKTePHCTHKH
MeTaJuUInYeCcKas TIOPATIOMUHHUI, OpoH3a) © WX | XUMHUYECKHUX CBOICTB MIPOCTBIX
KpUCTaJUIMYECKAs [IpUMEHEHHE B OBITY U | BEUIECTB-METAIJIOB.
peméTka. MPOMBIIIIEHHOCTH. O6o0mate  cucTeMy  XMMHYECKHX
XHAMHUYECKUN [lemounrie METaJlJIbl: | CBOMCTB METAJIOB Kak
DKCIIEPUMEHT: noyoxkeHne B IlepHognyueckoil | «BOCCTaHOBUTEILHBIC CBOMCTBAY.
03HAaKOMJICHUE ¢ | cucreme xumudeckux 3neMmeHToB [I. | CocTaBisTh MOJIEKYJISIPHBIE
obpasnamu MetayuioB | 1. MeHnzeneeBa; CTpO€HHE aTOMOB. | ypaBHEHHSI peakuui,
U CIUIaBOB, ux | HaxoxneHne B MPHUPOJIE. | XapaKTEPU3YIOINX XUMHUUYECKUE
(rznueckuMu duznveckue u XUMHMYECKUE | CBOWCTBA METAJJIOB B CBETE yUeHUs 00
CBOICTBaMU; CBOWCTBa (HAa NpUMeEpE HATPUS U | OKHCIMTEIHLHO-BOCCTAHOBHUTEIHLHBIX
H3y4eHHue kanus). OKcuibl M THAPOKCUIBI | TMPOIECCax, a Peakud C Y4aCTHEM

pe3yNbTaTOB

Hatpuss M Kamus. [lpumeHeHue

QJICKTPOJIMTOB, MPEACTABIATL TAKXKE N




KOpPPO3UH METAIIOB
(BO3MOXHO
HCIIOIb30BaHUE
BHICOMAaTEPHAIIOB),
oco0eHHOoCTEH
B3aUMOJCHCTBUS
OKCUJAa KaJlbLI MU
HaTpHUs ¢ BOJIOM
(BO3MOXXHO
HCIIOIL30BaHUE
BHJICOMAaTEPHAIIOB);
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DIIeKTPOXUMUUECKHU
U psill HAIIPSKEHUH
METaJlIOB.
dusnyeckue u
XUMHUYECKUE
CBOICTBa METAJIIOB
(B3amMopeiicTBHE C
KHCIIOPOJIOM, BOJOM,
KHUCJIOTaMH).
XuMHUUECKUI
SKCIIEPUMEHT:
HCCIIEIOBAHIE
CBOMCTB XECTKOU
BOJIBI; TIpOIIecca
TOPEHUS Keye3a B
KHCIIOPOJIE
(BO3MOXKHO
HCTIOIH30BaHNE
BHUJIEOMAaTEPUATIOB);
MIPU3HAKOB
MIPOTEKAHUS
Ka4eCTBCHHBIX
peakuuii Ha NOHBI
(Maruus, KanbIus,
AITIOMUHUS, ITHHKA,

MIETOYHBIX METAJLJIOB u HUx
COCIMHEHU.
[[emouno3emMenbHBIE

METAJIBl MarHuid W KaJbLIUU:
MOJIOKEHUE B [lepuoanueckoi
CHCTEME XMUMHYECKUX 3JIeMEHTOB /I.
. MengeneeBa; CTpoOeHHE UX
aTOMOB; HaxXOXICHUE B MPHUPO/IE.
duznueckue i XUMHYCCKUE
CBOMCTBA MAarHusg W  KaJbIIHs.
Baxkueiimme coeqWHEHHS KaJIbITHS
(oxcun, TUAPOKCHU]T, COJIH).
JKécTtkocTh BOABI M CIIOCOOBI €€
YCTpaHEHHUSI.

AJIOMUHMI: TIOJIOKEHHE B
ITepunonnueckoi CHUCTEME
XHMHYECKHX 3JIEMEHTOB J. .
MengeneeBa;  CTPOCHHE  aTOMa;
HaXO0XKJIeHUE B npupoze.
dusnueckue u XHUMHAYECKHE
CBOWcTBa amoMHHUA. AMQOTEpHBIE
CBOWCTBA OKCHJAa M THUJIPOKCHIIA
AJIFOMHHUS.

Kenezo: IIOJIOXKCHUE B
ITepnonnueckoi CHUCTEME
XUMUYECKHUX 3JIEMEHTOB
. Y. MenaeneeBa; CTpOCHUE aTOMa;
HaXO0XKJICHUE B pupoze.
dusnueckue Hu XUMHYECKHE

CBOICTBa jkene3a (B3auMoAeHCTBHE C
MeTaJulaMH, KUCJIOTaMH M COJISIMH).
Oxcunubl, THIPOKCHIBI U  COJH
xene3a(ll) m xemesa(Ill): cocras,
CBOIMCTBA U MOJyyeHHE. X UMUYECKH
JKCIIEPUMEHT:  O3HAaKOMJIGHHE  C
obpasimaMu METaJLIOB U CINIABOB, UX

B MIOHHOM BHJIC.
HaGmomaTh ¥ ONKCHIBATH PEaKIUM
MEXJy BEIIECTBAMU C TOMOIIBIO
pyccKkoro (pomHOTO) sI3bIKa W SI3bIKA
XUMHUH.,

CaMOCTOSITEIBHO TPOBOJIUTH OIIBITHI,
MOJITBEPKTAFOIIUE XUMAYECKHE
CBOWCTBA METAJIOB, C COOJIOACHUEM
MPaBWI TEXHUKU 0€30MIaCHOCTH

O6’I)SICH$ITI) 3TUMOJIOTHUHO Ha3BaHUA
Fp}/HHI)I «IICJIOYHBIC MCTAJIJIBD).
JaBath  0OmIyl0  XapaKTEPHCTHUKY
ISJIOYHBIM MeTaJliiaM 110 nux
[IOJI0KEHUIO B [IEPUOINYECKOMN
CHCTEME XHMHYCCKHX »dJeMeHTOB [I.
H. Menneneena.

XapakTepu3oBaTh CTpPOCHUE,
¢u3nYecKue W XMMHYECKHE CBOICTBa
LIEJIOYHBIX METAJVIOB B CBETE OOIIIETO,
0COOEHHOTO U EAUHUYHOTO.
[IpenckaspiBaTh (usnueckue u
XUMHYCSCKHE CBOHCTBA OKCHIOB M
TUAPOKCUJIOB IIEJIOYHBIX METAJUIOB Ha
OCHOBE HMX COCTaBa M CTPOCHUS U

MOATBEPKAATh MIPOTHO3bI
YpaBHEHUSIMU COOTBETCTBYIOIINX
peaKuui.

[IpoBoauTH pacd€Tbl MO XUMHUYECKUM
dopMysaM ¥ ypaBHEHUSM peakiui,
MPOTEKAIOUIUX C YYACTUEM IIETOUHBIX
METAJIJIOB M X COeTWHEHUI

IIpounTath
naparpad




xkene3a(ll) u
xeneza(Ill),
menn(1l));
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O6mue
crocoObl MOTYYEHHS
MetaiioB. llonsTue
0 KOppO3uu
METaJIOB,
OCHOBHBIE CIOCOOBI
3aUTBl  UX  OT
Koppo3un. CraBel
(cTans, YyTyH,
JIOPaTOMUHHM,
Opon3a) " ux
MpUMEHEHUE B OBITY
)41
MPOMBIIUIEHHOCTH.
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[lenounsie
METaJUIbL:
MOJIO’KEHUE B
[lepuoanueckoit
cUCTEME
XUMUYCCKUX
anemenTtoB JI. U.
Menpeneena;

(hm3mIecKUMHU CBOICTBaMH;
W3YYCHUE PE3yJIbTaTOB KOPPO3UU

METaJIIOB (BO3MOXKHO
WCTIONIb30BaHUE BHJICOMATEPHAIIOB),
ocobeHHoCTel B3aMMO/ICHCTBUS
OKCHJIa KaJbIMsi W HATPUSA C BOJOW
(BO3MOXKHO HCIIOJIb30BaHHE

BUJCOMATEPUANIOB);  HMCCIIEJOBaHHUE
CBOWCTB JKECTKOM BOJBI; Mpouecca
TOpeHHsI JKelle3a B KHCIOPOJe
(BO3MOXKHO HCIIOJIb30BaHHE
BH/ICOMATEPHUAIIOB); MIPU3HAKOB
MPOTEKaHUsI Ka4eCTBEHHBIX PEaKIuit
Ha  WOHBI  (MarHus,  KaJbIus,
amoMuHus, nuHKa, xenesa(ll) u
xene3a(lll), menu(ll)); HaGmomeHUE
u oTHcaHue MIPOIIECCOB
OKpallMBaHWs  IUIAMEHH  HMOHAMH
HAaTpUs, KaJIusl U KaJbIUs (BO3MOXKHO
WCIIONTb30BAaHUE BUIEOMATEPUATIOB);
nccienoBanne aM(pOTEPHBIX CBOICTB
THAPOKCHIA ATFOMHHUS u
THAPOKCHIA LUHKA; pelieHne
AKCIIEPUMEHTAIBHBIX 3ajlad 10 TeMe
«BaxHeimue MeTauibl M HUX
COETUHEHUS.

OOBSICHATD OATHUMOJIOTHIO HAa3BaHUSA
TPYIIIBI «IIEIOYHO3EMENBHBIC
METaJLIbD».

JaBate  0OmIyl0o  XapaKTEepHCTHUKY
MeTaliaMm IA-rpymmet
(IIe0YHO3EMENBHEIM ~ METaJlJIaM)  TI0
WX TIOJOXKEHWIO B TEPHOIUIECKOI
CHUCTEME  XHUMHYECKHX  DJIEMEHTOB
. . Menneneena.

XapakTepus3oBaTh CTPOCHHUE,
(¢u3nYecKue W XMMHYECKHE CBOICTBa
HIETIOYHO3EMETILHBIX METAIJIOB B CBETE
00111eT0, 0COOEHHOr0 U €AUHUIHOTO.
[IpenckassiBaTh (hnznueckue u
XUMHYECKHE CBOICTBa OKCHAOB U
THAPOKCHIIOB MeTaiioB |IA-rpymmst
Ha OCHOBE UX COCTaBa M CTPOEHUS
MOITBEPKIATh MIPOTHO3EI
YpaBHCHUSAMU COOTBETCTBYIOIIUX
peaKuui.

[IpoBoanTE pacy€Thl MO XUMHUYECKUM
dbopMyllaM ¥ ypaBHEHHUSM peakiui,
MTPOTEKAIOIIMX c ydacTheM
MIEIOYHO3EMENTFHBIX METAJUIOB U WX
COE€IUHEHNI

IIpounTathb
naparpad

OOBACHATD IIOHATHE «KECTKOCTH
BOJIbI».

Pa3nuyate BpeMEHHYIO U TOCTOSHHYIO
JKECTKOCTD BOJIBI.

[Ipenmarate  crmocoObl  yCTpaHEHHS
JKECTKOCTHU BOJIBI.

[IpoBoauTh, HAOMIOAATE U ONHUCHIBATDH
XUMHYECKHI OKCIICPUMCHT C

IIpouunTath
naparpad




CTPOCHHUE aTOMOB.

COOJIIOICHHEM TPaBHUIT TEXHUKA
0€e30I1aCHOCTH

[Monywats, coOMpaTh M pacmo3HaBaTh
yraekucibiii  ra3.  OOpamartscs ¢
nabopaTopHeIM  000pyJOBaHHEM H
HarpeBaTelIbHBIMH ~ MPUOOpPaMU B
COOTBETCTBHH C TPAaBUJIAMU TEXHHKH
0e301macHOCTH.

HaGmronaTh ¥ ONTUCHIBATHE XUMUYCCKUI
OKCHEPUMEHT C TOMOIIBI0 PYCCKOTO
(pomHOTO) S3BIKA U SI3BIKA XFMHH.

DopMynupoBaTh BBIBOJIBI 10
pe3ynpTaram MPOBEEHHOIO
JKCIIEPUMEHTA.

Cotpynuuyate B mpolecce yueOHOTOo
B3aMMOJCHCTBUS  Ipu  paboTe B
rpymmax

IIpounTats
maparpad

48 Haxoxnenne B
MIPUPOIE.
49 duzndeckue u

XUMHUYECKUE
cBocTBa (Ha
pUMEpE HATPUS U
KaJIns).
XUMHUUECKUI
AKCIIEPUMEHT:
HaOroIeHNe U
OIMHCaHUE MPOIIECCOB
OKpaITUBaHUI
IJIAMEHU HOHAMU
HATpUs, KaJIus U
KaJbIKs (BO3ZMOXKHO
WCIIOJIb30BaHUE
BHJICOMAaTEPHUAIIOB);

XapakTepu3oBaTh AJIIOMHHHUI IO €ro
[IOJI0KEHUIO B [IEPUOINYECKON
CUCTEME  XHUMHYECKHX  JJIEMEHTOB
. . Menneneena.

OnuckiBaTh CTpOcHUE, PU3HMUECKUE H
XUMHYECKHE CBOWCTBA  alFOMHHUS,
MOATBEPKIasi UX COOTBETCTBYIOLIMMHU
YPABHEHUSIMU PEAKLIUH.

OOBACHATD JIBOMCTBEHHBIH XapakTep
XUMHYECKHX CBOMCTB OKCHIa W
THIPOKCH/]IA ATFOMUHUS.
KonkpeTtusuposatsb
IEKTPOIUTHUECKOE MOJTyYeHHUE
METaJIJIOB OINUCAaHHEM IPOU3BOJCTBA
ATIOMUHMSL.

YcTanaBnuBaTh 3aBHCHMOCTb
oOnacTeil NMpPUMEHEHUS AJIOMHUHUS U
€ro CIUIaBOB OT CBOMCTB  3THX

IIpounTath
naparpad
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OKcuael u
TUAPOKCUIIBI HATPUS
u KaJus.
[Ipumenenue
MIETOYHBIX METAILIOB
U UX COeIUHEHUMN.

XUMHUYECKUMN
SKCIEPUMEHT:
HCCIIEJOBaHNUE
aM(OTEPHBIX
CBOMCTB THUIIPOKCUAA
ATFOMUHUSA H
TUAPOKCHIA IIMHKA,
peuienue
SKCIEPUMEHTAIbHBIX
3aja4 10 TeMeE
«Baxneimme

METAJIJIbI u nux

BCIIIECTB.

[IpoBOaUTH pacd€Tbl MO XMUMUYECKUM
dbopMynaM ¥ ypaBHEHHUSM peakini,
MPOTEKAIOIUX C YYACTUEM ATFOMUHUSA
M €ro COeIUHEHUMN

XapakTepru30BaTh MOJIOKEHHUE Kele3a
B NIEPUOHYECKON CHUCTEME
XUMudeckux  anemento  J[. .
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS
aTroma KeJesa.

OnucsiBaTh ¢duznueckue u
XUMHUYECKHE CBOMCTBA JKenesa,
MOATBEPKIAsT UX COOTBETCTBYIOLIUMU
YPABHEHUSIMU PEAKLIUH.

OOBSICHATH HaJU4ne JIBYX
FEHETUYECKUX  PSIAOB  COCIMHEHHN
xeresa Fe?" u Fe®" .

YcraHnaBiuBaTh 3aBUCUMOCTh
obnacreli pUMEHEHHS JKele3a W ero
CILJIAaBOB OT CBOMCTB 3TUX BEILIECTB.
[IpoBOaUTH pacy€Tbl MO XMUMHUYECKUM
dbopMysiaM ¥ ypaBHEHHUSIM peakilui,
MPOTEKAIONUX C y4YacTHUEM >Kelle3a U

IIpounrats
naparpad




COCOUHCHUA.

52
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II{emouHO3eMeIbHBIC
METaJIJIbl MarHuii 1
KaJIbIIUN:
MOJIOKEHUE

B [lepuonnueckoit
cHucTemMe
XHMHYECKUX
anemenToB /. W.
MeHnpeneeBa;
CTPOCHHUE UX aTOMOB;
HaXO0XXJICHUE B
pUPOJE.

€ro COeMHECHUM.

HaGmomaTh ¥ ONKCHIBATH PEaKIUM
MEXIy BEIIeCTBAaMH C IOMOIIBIO
pyccKkoro (pomHOTO) sI3bIKa W SI3bIKA
XUMHHU
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dusnueckue
74 XUMHYECKHE
CBOMCTBA MAar"Husli W
KaJIbI[Hs.
Baxkueiinme
COEIMHEHHS KAJIbIIH
(okcum, THIPOKCHUI,
comn).  JKEcTkocTh
BOJBI U CIOCOOBI €€
YCTPAHCHMSI.

DKCIIEpUMEHTAIEHO HCCIIeIOBATh
CBOMCTBA METAJJIOB M UX COCIMHCHUM,
peliaTh AKCIEPUMEHTAIIBHBIC 3a]auu
mo TeMe «MeTalbDy.

Paborats c 1m1abopaTOPHBIM
000py/IOBaHUEM U HarpeBaTeIbHBIMHU
npubopaMn B COOTBETCTBHH  C
MpaBUJIAMHU TEXHUKU 0€30TTaCHOCTH.
HaOmronaTh cBOMCTBAa METAIJIOB U UX
COCIUHCHUH.

OnwnceBaTh XUMHAYCCKHAMN
SKCIIEPUMEHT C IMOMOMIBID PYCCKOTO
(POIHOTO) S3BIKA U SI3bIKA XUMHHU.
®dopmyupoBaTh BBIBOJIBI 1o
pe3ynpTaTam MPOBEJIEHHOTO
9KCIIEPUMEHTA.

Onpenensate (ucxoas u3  y4eOHOM
3a/1a49m) HE0OXOIUMOCTb
WCIOJIB30BAaHUS  HAOIIOJACHUS WU
IKCIIEPUMEHTA

IIpounTath
maparpad

OOBSCHSTH IOHSITHE KKOPPO3HUSD).
Paznnuarts XUMUYECKYIO u
JIEKTPOXUMHUECKYIO KOPPO3HIO.
NnnroctpupoBaTth MIpUMEPaAMHU
MOHATHSA «KOPPO3MS», «XUMHUYECKast
KOppO3Us», «QIEKTPOXUMHUYECKAs
KOPPO3HUs».

XapakTepu3oBaTh CIIOCOOBI  3aIUTHI
METAJIJIOB OT KOPPO3UHU

IIpouunTath
naparpad
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AJTIOMHUHMHI:
TOJI0KCHIE B
ITepuoauueckoit
CHCTEME
XUMHYECKUX
3JIEMEHTOB J. .
MenpeneeBa;
CTpOCHUE aToMa;
HaxO0KJIeHNE B
pUPOJE.
dusnyeckue u
XUMHYECKHE
CBOMCTBA aIIOMHHUSL.
AmdorepHbIe
CBOIMCTBA OKCHIA H
TUAPOKCHU]IA
ATFTOMUHUS.
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Keneso: monoxenue
B [lepuonnueckoit
CHCTEME
XUMHYECKHX
3JIEMEHTOB

. U. Menneneesa,
CTPOCHHUE aTOMa;
HaXxO0XKJIEHUE B
IpUpoIie

Knaccupuumposatsb ¢dhopmbl
IPUPOAHBIX COEINHEHNI METaJlIOB.
XapakTepru3oBaTh OOIHE CIIOCOOBI
MOJYYeHHUs] METAIJIOB: TUPO-, THIPO- U
AIIEKTPOMETAILTYPTHIO.
Konkpern3uposathb CITOCOOBI
MOJY4YEeHUSI METaJIOB TpUMEpaMH H
YpaBHEHUSIMHU peaxuit c
COCTaBJICHHEM 3JICKTPOHHOIO OanaHca.
OnuceiBaTh JIOMEHHBIM @pouecc u
AIIEKTPOIIUTHUECKOE MoJTyYeHUe
METaJIOB.

Paznuuare  u€pHble M IBETHBIC
MCTaJlJIbl, YYT'YH U CTAJIb

IIpounTats
maparpad
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duznueckue
u XHMHYECKHE
CBOMCTBA JKeJesa
(B3aumonelicTBIE C
MeTajlIaMH,
KHCJIOTaMU u

[IpoBomuTh  OLEHKY COOCTBEHHBIX
JIOCTH>KEHHUH B YCBOCHUH TEMBI.
KoppektupoBath CBOM 3HaHHUS B
COOTBETCTBHUHU c TUTAHUPYEMBIM
PEe3yIbTaTOM.

[TomyyaTh XUMHUYECKYO WH(GOpPMAIUH
U3 pa3NUYHBIX HCTOUHUKOB.
[IpencraBnsate WHGOPMAIUIO TIO TEME
«Mertamel» B BHIE TaONMIl, CXeM,
OTIOPHOTO KOHCIEKTa, B TOM HHCIE C
npumeHenueM cpenacts UKT

IIpouunrats
naparpad

[IpoBOOUTE  OLIEHKY  COOCTBEHHBIX
JIOCTHXKEHUH B YCBOEHUH TEMBI.
KoppektupoBare CBOM 3HaHHS B
COOTBETCTBUU c IJIaHUPYEMBIM
pe3ynbTaTOM.

[TomyuaTh XUMHYECKYIO WH(OpPMAIUH

[Ipounrtats
naparpad




comsimu).  OKCHIIBI,
TUAPOKCHIIBI U COJIU
xene3a(ll) u
xkene3a(Ill): cocras,
CBOMCTBa u
MOJTyYCHUE.

U3 PA3IMYHBIX HCTOYHUKOB.
[IpencraBnare uHGOPMAIHIO MO TEMe
«Metamiel» B Buae TaONHL, CXEM,
OTIOPHOTO KOHCIEKTa, B TOM HYHCIE C
npuMmenenuem cpencts KT

58

4. Xumus u
OKpY’KaroIas
cpena

Hossie maTepuansl u
TEXHOJIOTHH

59

BewectBa u
MaTepuaisl B
MIOBCEHEBHOMN
KHU3HH 4EJIOBEKA.
XUMUYECKU I
3KCIIEPUMEHT:
n3yyeHne 00pas3uoB
MaTepuasoB (CTEKIIO,
CIUTaBBl  METaJIIOB,
[IOJIUMEPHBIE
MaTepuabl).

60

XuMuUd U 310pOBbE.
be3onacHoe
HCIIOIb30BaHUE
BEIIECTB U
XUMHYECKHX
peakuuii B ObITY

Hosrie MaTepuabl u
TEXHOJIOTHH. BemectBa u
MaTepHajbl B IOBCEIHEBHON XU3HU
4yelnoBeka. XHUMHA U 3J0POBBE.
besomnacHoe ncnonb30BaHNEe BELIECTB
U XUMHYCCKHX pEakUud B OBITY.
[lepBass momoms HpU XUMHUYECKUX
oXorax ® oTpaBieHHsX. (OCHOBBI
3KOJIOTUYECKON IPAMOTHOCTH.
XUMHUYECKOE 3arpsi3HEHUE
OKpy»Karomieil cpensl (mpenenbHas
JOTyCTUMAasi KOHIIEHTpaIus BEUIeCTB
— IIJJK). Ponp xumum B perieHun
9KOJIOTHYECKUX TPOOIIeM.

IIpuponHsie HUCTOYHUKHU
YTII€BOAOPOIOB (Yroiib, MPHUPOIHBIN
ras, He()Th), MPOAYKTBI WX
nepepaboTKu, WX POJb B OBITY H
TIPOMBIIIUIEHHOCTH. XUMHUYECKU
9KCHEPUMEHT: H3y4YeHHue o0pa3LoB

MaTepHajoB (crexno, CIUIABBI
METaJUIOB, MOJTUMEPHBIE
MaTepuabl).

MexnpeIMETHbIE CBSI3H

Wnterpuposatsb CBEIEHUS o
¢usnueckoil reorpaduu B 3HAHUS O
XUMHAYECKOH OpraHu3alyy IJIaHETHL.
XapakTepru30BaTh XUMUYECKUN COCTaB
re0JOrHYeCcKUX 000I04YeK 3eMIIH.
Paznuuare MuHepallsli W TOpHBIC
OPOIBI

IIpounTath
naparpad

HCTOYHHKHA
3arpsA3HEHUs

XapakTepu30BaTh
XHUMHYECKOTO
OKpY>Karollen cpepl.
OnucsBaTh riio0abHbIE
HKOJIOTHYECKHE MPOOIJIEMBI, CBSI3aHHBIC
C XUMUYECKHUM 3arpsi3HEHHEM.
IIpenqnarate OyTM  MUHUMH3ALUH
BO3JEeHCTBUSI XUMUYECKOTO
3arpsi3HEHMSI Ha OKPYIKaIOLIYIO Cpeny.
ITpuBoauTH MIPUMEPBI
MEXIYHAPOIHOTO COTPYJHHYECTBA B
001acTH OXpaHbl OKpPY’KAIOIIEH cpelibl
OT XMMHUYECKOTr'0 3arpsi3HEHUS

IIpounrats
naparpad

[Ipencrarnsath MHGOPMAIUIO TI0 TEME
«Ilepnognueckuii 3aKOH u
nepuonuyeckas cucrema J. .
MeHneneeBa B CBETe TCOPUH CTPOSHUS
aroMa» B BHAC TaONMI,, CXEM,
OINOPHOTO KOHCIIEKTa, B TOM YHCIE C
npuMeHeHueM cpeacts UKT.
BEBITTONHATE  TECTOBBIE 3aMaHUS TI0
TeMe.

IIpouunTath
naparpad
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ITepBas momo1b
MPU XUMHYECKUX
0’KOTax
Y OTPABJICHUSX.

[IpencraBnsaTe nHGOPMAIUIO TIO TEME
«BuUapl XUMUYECKON CBSI3U U THIIBI
KPUCTAILUTAYECKUX PEMIETOK.
B3aumocBs3b CTpOEHHUST M CBOWCTB
BEIICCTB» B BHUJC TaOJHUIl, CXEM,
OTNOPHOTO KOHCIIEKTa, B TOM YHCIE C
npuMmeHeHnueM cpenacts MKT

62—63
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OCHOBEI
SKOJIOTHYECKOMN
TPaMOTHOCTH.
XuMuueckoe
3arps3HCHHE
OKpY>Karolen cpenbl
(npenenbHas
JIOTTyCTAMAST
KOHIIEHTPAIUS
BemectB — [1JIK).

[IpencraBmsiTh MHGOPMALHIO TIO TEME
«Knaccugukanus XUMHYECKUX
pEeaKIuii Mo Pa3IUIHBIM ITPU3HAKAM» B
BAAe Ta0NHMI, CXeM, OIIOPHOTO
KOHCIIEKTa, B  TOM  4YHCI€ C
npuMmenenueM cpeacts UKT.
BBIIOAHATE TECTOBBIE 3adaHHUS IO
TeME.

XapakTepu3oBaTh OKHCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE peaxiu,
OKHUCJINTENIb 1 BOCCTAHOBUTED.
OTnuyath OKHCIIUTEIIHHO-
BOCCTAHOBUTENFHBIC  PEaKIH  OT
peaxiuii oOMeHa.

3anuceBaTh ypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHBIX
peakiuii ¢  TMOMOIIBIO  MeTona
AJIIEKTPOHHOTO OaaHca

IIpounTath
naparpad

Xapaktepru3oBath 00IIHE, 0COOCHHBIC
Y WHAWBUyaJIbHBIE CBOWCTBA KHCIOT,
OCHOBaHHUIl M COJiell B CBETE TEOpUHU
AIEKTPOIUTHICCKOU JTUCCOIMAIIHH.
AprymMeHTHpOBaTh BO3MOKHOCTb
MPOTEKaHUSI XUMUYECKHX peakiuil B
pacTBOpax »JJIEKTPOJIUTaX HUCXOAS W3
YCJIOBUH.

KnaccudumupoBate HeopraHu4ecKue
BEILECTBA IO COCTAaBY U CBOMCTBAM.
[TpuBOIUTH IPUMEPHI MTPEACTABUTENICH

IIpouunTath
naparpad




KOHKPETHBIX KJ1aCcCOB nu rpynm
HCOPraHMYCCKUX BCUICCTB

64

Ponp xumum
B peleHun
9KOJIOTHYCCKUX
npobeM.

XapakTepuzoBaTh 00IIHE, 0COOCHHBIC
Y MHJVBHIyaJIbHBIE CBOMCTBA KUCJIOT,
OCHOBAaHUHN M COJIEl B CBETE TEOPUHU
3JIEKTPOJIUTUYECKON TUCCOLUALNH.
AprymMeHTHpOBaTh BO3MO>KHOCTB
MPOTEKAHUSI XUMUYECKUX peakuuil B
pacTBopax >JIEKTPOJUTAaX HCXOAS W3
YCIIOBHH.

KnaccudummpoBare HeopraHudecKue
BEILIECTBA 10 COCTABY U CBOWCTBAM.
[IpuBoUTH PUMEPHI MPECTABUTENEH
KOHKPETHBIX  KJaCCOB W [Py
HEOPraHWYECKUX BEIIECTB

IIpounTats
maparpad
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IIpuponusie
WCTOYHUKHU
YTJIEBOJJOPOJIOB
(yroae, TpUPOAHBIHA
ras, He(Th),
MPOJYKTHI ux
nepepadoTKH, uX
ponmb B ObITy W
MPOMBIIIICHHOCTH.

BrBIONHATE TECTHI W YIOPaKHEHUS,
pemaTs 3a7a49u 10 TeMe.

[IpoBomuTh  OLEHKY COOCTBEHHBIX
JIOCTM>KCHHUM B YCBOCHUH TEMBI.
KoppektupoBath CBOM 3HaHHUS B
COOTBETCTBHUH c TUTAHUPYEMBIM
pe3yIbTaTOM

IIpounTath
maparpad
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IIpuponnsie
HUCTOYHUKHU
YIII€BOIOPOJIOB
(yroae, TpUPOAHBIHA
ras, HE(Th),
MPOIYKTHI ux
nepepadoTKH, ux
pors B OBITY W
MIPOMBITIIJICHHOCTH.

[pencraBnsate uHGOPMAIHIO MO TEMe
«Knaccugukanus XUMHYECKUX
peaxiuii o pa3InYHBIM IPU3HAKAM» B
Bujae  TabnMil, CXeM, OIIOPHOTrO
KOHCIIEKTa, B  TOM  4YHCiIe C
npuMmeHeHueM cpeacts UKT.
BbIMONHATE  TECTOBBIE 3aJaHUs IO
TeMe.

XapakTepu3oBarth OKHCJIUTEBHO-
BOCCTaHOBHUTEJILHbIC peakuuy,
OKHCITUTENb U BOCCTAHOBUTEITD.

IIpouunTath
naparpad
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O0o001enue u
CHCTEMAaTH3aIisI
3HAHWM I10 TEME:
Xumusa u

OKpYy’KaroIas cpeja.

OTnu4aTh OKHCJIUTENBHO-
BOCCTAHOBUTEIBHBIC  PEAKIMH  OT
peakmnuii oOMeHa.

3anuceIBaTh YpaBHEHHUS
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ TOMOMIBI0O  MeEToja
AJIEKTPOHHOTO OaaHca
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JKP Ne 3

[IpencraBmsiTh MHGOPMALHIO TIO TEME
«Knaccugukanus XUMHYECKUX
pEeaKIuii Mo Pa3IUIHBIM ITPU3HAKAM» B
BAAE Ta0NHMI, CXEM, OIIOPHOTO
KOHCIIEKTa, B  TOM  4YHCIE C
npuMmenenueM cpeacts UKT.
BuINomHATE TECTOBBIE 3afaHUS IO
TeMe.

XapakTepu3oBaTh OKHCIIUTENIHLHO-
BOCCTAHOBUTEJIbHBIE peaxiu,
OKHUCJINTENIb 1 BOCCTAHOBUTED.

OTan4JaThb OKHCIIUTEIILHO-

BOCCTAHOBUTEIbHBIC  PEAKIUH  OT
peaxiuii oOMeHa.

3anuceIBaTh ypaBHEHUS
OKHUCIINTEILHO-BOCCTAHOBUTEIBHBIX
peakimii ¢ TIOMOIIBIO  METOJa
AJIEKTPOHHOTO OalaHca

IIpounTath
naparpad

@opMHpOBaTh YMEHHE CpaBHUBATh,
AHAJIU3UPOBATh, 1E€JIATh BBIBOJBI.

bes zananusa




13. Onucanue y4eOHO-METOANMYECKOr0 H MATEPUAIHLHO-TEXHUYECKOT0 00ecreyeHust
00pa3oBaTeJILHOIO0 Ipouecca.

VY4eOHO-MeTOANYECKUI KOMIUIEKT JJIsl M3y4eHHs Kypca XMMHUH B 8—9 Kilaccax, CO3JaHHBIN
ABTOPCKUM KOJUIEKTHBOM ToJ pykoBoacTBoM O. C. ['abpuensiHa, coaepKuT, KpoMe y4eOHBIX MOCOOUH,
y49e0HO-METOANYECKAe U ITUAAKTHUECKWe TOocoOWs, TeTpamd /il BBIOJHEHUS J1aOOpaTOPHBIX
U MPaKTHYECKUX padoT U Jp.

YMK yuntens «Xumus. 8 kiaace»
1. Xumus. 8 ximacce. Yuebnunk (aBropsl O. C. ['abpuensn, U. I'. Octpoymos, C.A. CragkoB, MockBa
« IIpocsemenue», 2018 1.).
2. Metoauueckoe nocobue. 8 knacc (aBropet O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnagxoBMockBa
« IIpocsemenuey, 2018 1)
3. [Iporpamma kypca xumun it 8—9 kiraccoB o01eodpazoBaTenbHbIX yupexaeHui (apropsr O. C.
I'adpuensn, U. I'. Octpoymos, C. A. Cnagkos,Mocksa « IIpocsemenner, 2018 r.)
4. Xumus B TecTax, 3aauax 1 ynpaxHeHusx. 8 kiacc (aBropsl O. C. ['abpuensy,
H. B. Tpurybuax, Mocksa « IIpocsemenney, 2018 ).
5. DnexTpoHHas popma yueOHHKA.

YMK yuenuka «Xumus. 8 Kjaccy
1. Xumus. 8 xnace. Yuebnuk (aBropsr O. C. I'abpuensy, U. I'. Octpoymos, C.A. CnagkoB, Mocksa
« IIpoceemenuer, 2018 1.).

VMK yuutens «Xumus. 9 kaace»
1. Xumus. 9 knace. Yuebnuk (aBropsl O. C. ['abpuensn, . I'. Octpoymos, C. A. Cnaako,MockBa
« [Ipoceemmenney, 2018 ).
2. Merogudeckoe mocobme. 9 xmacc (aBroper O. C. T'abpmensn, W. I'. Octpoymos, C. A.
CnaakoB,MockBa « IIpocsemenney, 2018 1).
3. IlporpamMma kypca xumuu aisi 8—9 kiaccoB o0meoOpazoBarenbHbIX yupexxaenui (asropst O. C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos,Mocksa «Ilpocsemenue», 2018 ).
4. XuMus B TecTax, 3aadax U ynpaxneHusx. 9 kmacc (aBropsl O.C. ['abpuenss,
H. B. Tpury0uax,Mocksa « IIpocsemenuner, 2018 ).
5. DnexTpoHHas GopMa yueOHHKA.

YMK yuennka «Xumus. 9 knacc
1. Xumus. 9 knacc. Yuebnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnanko,Mocksa
« [Ipoceemenney, 2018 ).

Nudopmanmonssie cpeacTaa

MNHuTtepHeT-pecypebl
1. http://www.alhimik.ru. TIpeacraBnens! cieayromne pyOpUKu: COBETH aOUTYPHEHTY, YUUTEII0 XUMUH,
CIPaBOYHHK (O4EHb OOJIbIIAst MOAOOPKA TAOJIHIl M CIIPABOYHBIX MATEPHAIIOB), BecEnasi XUMUs, HOBOCTH,
OJIMMIIMA/bI, KyHCTKamepa (MHOTO MHTEPECHBIX HCTOPHUYECKHUX CBEICHUI).
2. http://www.hij.ru. Xypaan «XuMusi U KHU3HBHIIOHSATHO M 3aHUMATENILHO paccKasbiBaeT 000 BCEM
MUHTEPECHOM, YTO IIPOUCXOUT B HAYKE U MUPE, B KOTOPOM MBI KUBEM.
3. http://chemistry-chemists.com/index.html. DnexTpoHHBIH XypHal «XUMUKA H XUMHS», B KOTOPOM
NPE/ICTABICHBl OMNBITHI [0 XUMHUU WM 3aHUMaTtelibHas WH(OpPMAIHs, MO3BOJISIONINE YBIICYb YYCHHKOB
IKCTIEPUMEHTATIBHON YaCThIO MPEAMETA.
4. http://c-books.narod.ru. BceBo3moskHast tuTeparypa mo XHMHUH.
5. http://www.prosv.ru/. TTocoGust fy1st yUaImuxcs, B TOM YHCIIE IS TIOATOTOBKYM K UTOTOBOM aTTEeCTaInn
(OI'D u EI'D), MeTommueckne MocoOust UTs yquTeNel, HayqHO-TIOMYJISIpHAs INTepaTypa 1Mo XUMHUH.
6. http://1september.ru/. Kypnan npeanazHadeH He TOJIBKO 11t yuuTenei. B HéM npencTaBieHo Oomnbiioe
KOJIMYECTBO pabOT YUEHHKOB, B TOM YUCIIE UCCIIEOBATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOIBHBIIN IOPTAIT CO CCHIIKAMH Ha
00pa3oBaTeIbHBIC CANThI IO XMMUHU.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya

8. www.periodictable.ru. crare

SKCIICPUMEHTOM.

COopHUK 0 XUMHYECKUX

14. TpunoxeHust

KOHTpOJ’IbHI)Ie HU3MCPUTCIIbHBIC MATCPUAJIbI IO XUMUU B 8 Kiacce.

JJICMCHTAX,

WIITFOCTPUPOBAHHBIH

WN.H. I'oponandeBa KoHTpodpHBIE W TTPOBEpOYHBIE paboTH Mo xumuu §-11 kmacc. — M.: «AxBapuym».

2011 r.

KonTtponsHas padora Nel
Bapuanr 1
1. 3akoHYMTE MPEATOKEHUS:
XuMHUS — 3TO
IIpoctoe BeniecTBo — 3T0
AtoM — 310
2. 3arnoyiHuTe TabJIuILy:

ITonoxxeHne B nepuOANYECKOM
tabnune [I.1. Menneneena

HasBanue CuMBoOI
XAUMHAYECKOI0 | XUMUYECKOI0

ITopsiakoBslit

3JeMEHTa 3JeMEHTa No rpynmst Ne nepuona

Homep N

OtHOCUTEIbHAS
aTOMHas Macca
Ar

Jlutnit

A3zor

Mens

Keneso

3. Paccumrats MomsipHBIE Macchl M BemecTs:
Mr (Nz) = Mr (KZO) =
Mr (HzS) = Mr (Ng) =
Mr (AgCI) =
4. 3anumure:
OauH aToM cephl -
TPH MOJICKYJIbI BOJIBI -

, OIHAa MOJICKYJIa KUCJIOpoaa - '
, TP aTOMa Maruus -

Bapuanr 2
1. 3akoHuUMTE MPEATOKCHHUS:
XHUMHS — 3TO
C105KHO€E BEIECTBO — 3TO
MOJIEKYJIa — 3TO
2. 3anonHuTe TAOIHUITY:

CumBon [NosoxeHue B MEPHOIUUECKOM
XAMHYECKOTO tabmuue [{.M. MeHnneneeBa
JJIEMEHTA Ne rpynmnsl Ne nmepuoga

Hazsanue
XUMHNYCCKOI'O
3JIeMEHTa

[lopsankossrit
Homep N

OtHOCHUTENbHAA
aToOMHasg mMacca

Ar

Bop

Yrnepon

AnmroMuHuNH

Huxkenn

3. Paccuwnrarts MOJISIPHBIC MAaCChL Mr BCIICCTB:

Mr (F,) = Mr (Ag.0) =
Mr (SiH,) = Mr (Cl,) =
Mr (CuS) =

4, 3anummure:
JlBa aTom HaTpus -
JTBE MOJICKYJIBI BOJIBI -

, O7THA MOJIEKYJIa XJIopa - ,
, IATh ATOMOB KaJIbIIHS —
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Kontponphas padbora Ne2
Bapuanr 1
PaccTaBuTh cTeneHM OKHCIEHHS XHMHYECKHX DIIEMEHTOB B BCIOICCTBC, HAIIMCAaThb Ha3BaHUC
BCIIECTBA, ONPCACIINTL TUII XHUMHUYECKOM CBSI3HU B CICOYIOINX COCANHCHUAX
Mglz, CI‘C|3, NlSO4, Kzo, Na, A|283, Ban, Fe(OH);;, COBrg, CuO, AgN03, 02, Mg, K3PO4’
BE(OH)Q
Bapuanr 2
PaccTaBuTh cTeneHW OKMCICHHUS XHMHMYCCKHUX DJIEMEHTOB B BCIICCTBC, HaAIMCaThb Ha3BaHUC
BEIIECTBA, ONPEIEIUTE THII XAMUYECKOM CBA3M B CIEIYIOIIMX COSANHEHUSIX:
Calz, Sr(OH)z, FEQOg, H,, CUCIz, Nast4, BaBr,, Na, KzS, Mg(N03)2, Be(OH)ZV F,, HI, K3P04, Al

KontponbsHas padora Ne3

1 BapuaHT
|. BeiOepute npaBUIILHBIN OTBET:
1. Tenom sBnsgeTcA:
a) KHCIIOPOT B) YKCYCHasl KHCIIOTa
0) nmuTHii T') IECOK
2. OTHOCUTENbHAsl aTOMHAs Macca a30Ta:
a) 14 B) 7
0) 12 r) 1
3.Camblii erkuii ras:
a) KHCIIOPOT B) YTJIEKHCIBIN ra3
0) BO31yX T') a30T
4. Kakoe BeliecTBO Mpu OOBIYHBIX YCIOBUSIX TBEPJIOE:
a) Menpb B) KHCIIOPOJ
0) pTYTh T) Boaa

5. M3 kakuX 4acTHIl COCTOUT aTOMHOE SIPO:

a) U3 MPOTOHOB M HEMTPOHOB  B) M3 IIPOTOHOB
0) 13 MPOTOHOB U JIEKTPOHOB T) U3 HEUTPOHOB
6. OmnpeaenuTe YUCIIO MPOTOHOB B aTOME JKeJe3a:

a) 56 B) 30

0) 26 r) 55

7. Kakoe U3 niepe4rcaCHHBIX BEIICCTB UMEET HOHHYIO KPUCTAIUIMYCCKYIO PEIIETKY:
a) Fe B) HCI

6) BaCl, r) O,

8. Tun xumuyeckoii peakuuu FeCl, + Cl, =FeCl;:
a) CoeIMHEHUS B) pa3fiOKEHUsS

0) 3amenIeHHs r) oOMeHa

Il. PaccTaBuTh CTENIEHH OKHCIIEHUS aTOMOB, HallMCaTh Ha3BaHHUE U ONPEICTIUTH KIIACC BEIECTBA:

MgO, H3PO4, CO(OH)z, H28i03, SOZ, HCI, CSzo, BaSO4, Ba(OH)g, Nl(NOg)g, P205, HNOz, Fe(OH)3,
MgF

11 OnpenenuTh TUIT XUMUYECKUX PEAKIUH U PACCTABUTH KOA(PPUIMECHTHI:

Ca + O, = Ca0CaCO0;=Ca0 + CO, Fe,O3 + HNO5= Fe(NO3)3 +H,0

2 BapHaHT
|. BeiOepute npaBUIILHBIN OTBET:
1. Tenom sBIISIETCS:
a) KUCJIOPOT B) YKCYCHas KHCJIOTa
0) nuTHit T') IECOK
2. OTHOCUTENFHAS aTOMHAS Macca KUCIOpoa:
a) 14 B) 7
0) 8 r 1
3.Campblii nerkuit ras:
a) KUCJIOPOT B) YTJICKUCIIBINA Ta3

0) BO3IyX T') a30T



4. Kaxoe BemiecTBO Mpu OOBIYHBIX YCIOBUSIX KHUIKOE:
a) Menpb B) KHCIIOPOJ
0) pTyThH T') Boza
5. W3 kakuX 4acCTHUIl COCTOUT aTOMHOE SIAPO:
a) U3 MPOTOHOB U HEUTPOHOB  B) U3 MPOTOHOB
0) W3 IPOTOHOB U AIEKTPOHOB T) U3 HEUTPOHOB
6. OnpejienuTe YUCIIO MPOTOHOB B aTOME JKeje3a:

a) 56 B) 30

0) 26 r) 55

7. Kakoe U3 mepedncaeHHbIX BEIIECTB HMEET METAINTMIECKYI0 KPUCTANTHIECKYIO PeIIEeTKY:
a) Fe B) HCI

6) BaCl, F) 0,

8. Tum xumugeckoit peakiuu BaCO3; = BaO + COy:
a) CoeIMHEHUs B) pa3ioKeHUs

0) 3amereHus r) oOmMeHa

Il. PaccTaBuTh cTeleHH OKHCICHUSI aTOMOB, HAIIMCATh HAa3BaHHUE U OTPE/ICIUTH KJIACC BEIICCTBA:
NaNO,, Cu(NOs),, NH,Cl, Mg(OH),, SiOs;, K,COs ZnO, H,CO;, LiOH, CO, HBr, K,0, Al(OH)s,
H,SO,

Il OmpenenuTh THI XUMUYECKUX PEAKIUHA U paccTaBUTh KO3(D(OUIIEHTHI:
Al + 02 = A|203 Na + Hzo = NaOH + H2A|(OH)3 + Nast4 = A|2(804)3+ NaOH

[paktuueckas padora Ne 1

Bapuanr 1
1. KonuuectBo BemtectBa moBapeHHoi con NaCl 5 Mok, BBIYHCIUTG YHUCIIO YACTHII, MAcCy,
00BeM pacTBopa.
2. Kucnopon O, 3anmmaer 00beM 158 1. BRIUUCINTE KONMHYECTBA BEIIECTBA, YUCIIO MOJIEKYIT
KHCIIOpOJIa ¥ Maccy.
3. PaccraBuTh CTEleHH OKHMCJICHHMS aTOMOB, HAKMCaTh Ha3BAaHHUE M THUI XUMHUYECKOW CBS3H:
BaC|2, Oz, Clz, Ca, HzSO4, Calz, Na, KN02
Bapmuanr 2
1. Xiop Cl, 3anumaer 06bem 202 j1. BRIYHCIUTE KOJTHYECTBA BEMIECTBA, YMCIO MOJIEKYIT XJI0pa U
Maccy.
2. KommuectBo BemiectBa pactBopa HBr 4 mombs. Beraucnute 4ucio gacTui, Maccy, o0bem
pacTBopa.
3. PaccTaBuTh cTeneHM OKHMCIICHHS aTOMOB, HAllMCaTh Ha3BaHME W THII XMMHYECKOW CBS3H:

NaNO3, H,, Fe, H2803, Ca0, KBr,, HCI, A|283

[IpakTnueckas pabora No2

1 BapuanT
| 3anumute hopmybl:
I'mapokcun HaTpusi, cepHas kuciora, ruapokcun xenesa (111), kapodonat narpus, noaun uunka (11),
okcup ceprl (V1), OKCHI TUTHS, aTFOMITHEA.
Il 1. Beibepure u3 GopmMy1 3JEKTPOIUTHI U 3aMUIINTE YPABHEHUS UX TUCCOLIMALIH:
Na,SO,, NaCI, LlOH, HZSO3, Fe(OH);;, Ba(OH)z, H,SO,, AI(OH)3, HI, AgNO3, K,0, SO,, Na3PO4.
2. 3aKOHYHUTE CIEIYIOIINEe YPaBHEHNUS PEAKIN U YKaKUTE TUIT PEaKIINU:
A) Mg + H,SO,4 — B) CuO + HCI —
B) Fe + CuCl, — I') Fe(OH); —
Il Pemuts 3amaqy:
CKOJIBKO TPaMMOB OKCHJIa KaJIBIIHS MOYXKHO pacTBOpUTH B 126 rpammax 10 %-oro pactBopa a30THOI
KHCJIOTBHI.

2 BapuaHT
| 3anumure GopmMyIIbL:



I'mapokcun anroMUHHMS, CEPHUCTAsE KUCTIO0Ta, ruapoken xenesa (1), cenukat Hatpus, ximopun nuska (1),
oxcup yraepona (1V), okcum HaTpys, MarHui.

Il 1. Beibepute n3 hopMy 3JIEKTPOIUTH B 3aITUIIATE YPABHCHUS MX JUCCOITHAIIHHN:

CaSO,, CO,, NaCl, KOH, H,SO,, Fe(OH),, Ba(OH),, H,SiO;, Al(OH)3, HBr, AgNO3, Na,0O, SO3, K;PO,
2. 3aKOHUYHUTE CIIEAYIOIINE YPABHEHUS PEaKMii U YKQKUTE TUI PEaKIUu:

A) Ca+ HZSO4 — B) CuO + H, —

B) MgCl, + NaOH — I') Zn(OH), —

Il Pemmuth 3anauy:

PaccunTaiiTe MacCOBBIE JOIH KaKIOT0 M3 DIIEMEHTOB B Tuapokcuae kaapius Ca(OH),.

[IpakTrueckas padota Ne3
Bapuanr 1
| Berbepure oauH NpaBUIbHBIN BapHAHT OTBETA U3 YETHIPEX NPEATIOKEHHBIX:
1 Yucno aTOMOB BceX XUMHUUECKUX DIIEMEHTOB B MOJIEKYJIE CEPHUCTON KUCIIOTHI:
1) 3 2)7 3)5 4)6
2 Yucno npoTOHOB, HEUTPOHOB U AJIEKTPOHOB B aTOME HATPHSL:
1) p'=11,n’=12,e=23 2)p'=12,n°=11,e=12

3)p'=11,n’=11,e=11 4)p*=11,n°=12,e=11

3 T'pyrmma BemecTB ¢ HOHHBIM THIIOM CBSI3H:
1) BaO, Na,S, MgCl, 2) BaS, SO,, CaF,

3) Na,0O, NaCl, HCI 4) BaO, ZnO, HCI

4 BeiecTBo, pH PaCTBOPSHUH KOTOPOT'O B BOJE DJCKTPOIUTUYCCKOM TUCCOIMAIIMN HE TIPOMCXOIUT:
1) Hurpar 6apus 2) CepHas KucioTa
2) Xnopwuna cepebpa 4) docdar xenesa

5 OnHOBPEMEHHO HE MOTYT HaXOAMTCS B PACTBOPE NOHBI:

1) K*, AP*, CI', NOy 2) Na*, Ba®*, Cl-, CO*

3) H*, Mg**, NOy, SO,>  4) Ca*', H', NOg, CI
6 Bepnsl 11 cneyronme BbICKa3bIBaHUS
A) A30THas KUCIOTA — KHCJIOpOJACOaepKaIIast.
B) CoistHasg KUCIIOTa — KHCJIOpOAcOACpIKaIIas.

1) BepHO TOJBKO A 2) BepHO TOJBKO b
3) BepHBI 00a CYKIACHHS 4) 06a cy>XIeHUs HE BEPHBI

Il 1 YcraHoBUTE COOTBETCTBHE MEXKIY (POPMYIION BEIIECTBA M KIIACCOM COCMHEHMS:

®opMyna BellecTBa: Kunacc coenunennit:
A) Zn(OH), 1) conb
b) H,SO, 2) OCHOBHBIH OKCH/T
B) NaCl 3) HEepacTBOPUMOE OCHOBaHHE
I') CaO 4) KUCJIOTHBIA OKCH/T
5) xucnota

6) pacTBOpUMOE OCHOBaHHE
2 C pacTBOPOM THIPOKCHA KAIBITUS pearupyer:

1) cepHas kucnora 2) okcup yriepona (1V)
3) menp 4) xyopua HATPUS
5) xapboHar HaTpus 6) okcua Kanus

I11 CocTtaBpTe ypaBHEHHE XMMHUECKHUX PEAKIIUil COTTIACHO CXEME:
HCl — ZI’ICIZ — ZH(OH)2 — ZH(NO3)2
Ha3oBute BemecTBa, ykaXXuTe TUI PEAKIUH.

[IpakTiuaeckas padora Ne4
Bapuanr 2
| BeiOepute 01uH MpaBUIIbHBINA BAPHAHT OTBETA U3 YETHIPEX MPEIOKCHHBIX
1 Ywucmo aTOMOB BCEX XUMUUYCCKUX DJIEMEHTOB B MoJIeKyie GpochopHOM KIUCITOTHI:
1) 3 2)6 3) 10 4)8



2

1)

1)
4)

1)
2)

Yuycno mpoTOHOB, HEUTPOHOB U JIEKTPOHOB B aTOME XJIOpa!
1) p'=18,n’=18, e =18 2)p'=17,n’=18, ¢ = 18
3)p'=17,n=17,e =17 4)p'=17,n°=18,e =17

3 [D'pynma BemecTB ¢ HOHHBIM THUIIOM CBS3H:

HF, Nazs, KCI 2) BaC|2, COZ, NaOH

3) K;0, NaF, NaH 4) O,, Ca, AICl;

4 BemiecTBo, KOTOPOE B BOJJHOM PacTBOPE MOJTHOCTHIO UCCOIMHPYET:
Okcua Memu 2) cynbdat Oapus

Hurpart xamms 4) rugpoxcun xenesa (1)

5 OgHOBpPEMEHHO HE MOTYT HAaXOAUTCSA B PACTBOPE MOHBL:
1) H', Ba?*, OH", NOy 2) Na*, Fe*', NOs-, SO~
3) K*, Zn**, CI', SO* 4) H*, K*, OH, CI
6 BepHbl 11 cnenyrone BEICKa3bIBaHUS:
A) okeun pocdopa (V) — KUCTOTHBINA OKCH]L.
b) Consnas kucinota — 0OTHOOCHOBHAS KHCIIOTA.

BEPHO TOJBKO A 3) BepHo TOJBKO b
BEPHBI 00a CYKICHUS 4) ob6a cyXIeHHs HE BEPHBI

Il 1 YcraHoBUTE COOTBETCTBHE MEXKAY (POPMYIION BEIIECTBA M KIIACCOM COCIMHEHHUS:

®opMya BelECTBA: Knacc coennnenmii:
A) Cu(OH), 1) conn
B) H3PO, 2) OCHOBHBIH OKCH/T
B) SO; 3) HEpacCTBOPUMOE OCHOBAHHE
I') CaCl, 4) KACIIOTHBINA OKCHI
5) kucioTa

6) pacTBOpUMOE OCHOBaHHE
2 C pacTBOpPOM THIPOKCHIA HATPHUS PEarupyer:

1) a30THasg KHCIIOTa 2) okcup yriepoaa (1V)
3) Marauii 4) cynbdar meau (11)
5) oxcun meaum (1) 6) THAPOKCUT KaTHs

I11 CoctaBpTe ypaBHEHHE XUMHUECKHUX PEAKIIUil COTTIACHO CXEME:
FE(OH)3 g Fezog — Fe — FCSO4—> Fe(OH)Z
Ha3oBute BemecTBa, ykaXuTe TUI PEAKIUH.

KonTponbHble u3MepuTeIbHBIE MaTEpPHaJIbl IO XUMHHU B 9 Kitacce.

N.H. T'opomuuueBa KoHTponbpHBIE W TpOBEepoOYHBIE paboThl mo xumum §-11kmacc. — M.:
«AxBapuym». 2011 T.

Juarnoctuyeckas KOHTposibHas pabora Nel
Bapwuanrt 1
1. Pacmpenenute mo KiaccaM HEOPraHMYECKHX COCAMHEHHMH cienyromue coenuHeHus: CaSOy,
CO,, NaCl, KOH, H,SO,, Fe(OH),, Ba(OH),, H,SiO3, AI(OH)3;, HBr, AgNOs, Na,0, SOs;, K3PO,

Kitaccel HeopraHu4eckux coeIMHEHUI

OKCH/IBI KHUCJIOThI OCHOBaHMA COJIN

2. Hammcath XuMHYECKHE OJICMCHTHI, Y KOTOPBIX:

A) Ar=23, p'=11 B) Ar=91, p'=40

B) Ar=40, n°=22 I)Ar=181




3. OHpe,I[eJ'II/ITe CTCTICHb OKHUCJICHHUS 3JIEMEHTOB B CJICAYIOIUX XUMHUYCCKUX COCANHCHUAX !
AIQOg, Hzo, H28i03, COC|3, MgO, 02, st, Ca

4. PaccTaBbTe KO:')(I)(I)I/IHI/IGHTBI B CIICAYIOIMINX XUMHUYCCKUX PCAKIUAX!
Al + 02 = A|203 Na + Hzo = NaOH + H2 Fe203 + HNO3: Fe(NO3)3 + Hzo
Bapwuanr 2

1. Pacnpenenure mo kKjaaccaM HEOPraHMYECKHUX COCIUMHCHHM cieayroiiue coeanHeHus: Na,SOy,
NaCl, LiOH, H,SO3, Fe(OH);, Ba(OH),, H,SO,4, Al(OH);, HI, AgNO;, K,0, SO,, NazPO,,

Kitaccel HeopraHuueckux coeTMHEHUN

OKCHJBI KHCJIOTBI OCHOBaHUA COJIN

2. Hanmcath XMMHYECKHE 3JIEMEHTHI Y KOTOPHIX:

A) Ar=24,p'=12 B) Ar=65, p'=30

B) Ar=51,n’=28 )Ar=119

3. OHpe,I[eJIPITe CTCIICHb OKUCJICHUA 3JICMCHTOB B CICAYIOIUX XUMHUYCCKUX COCAUHCHUAX
Fezog, Hzo, HzSOg, Na, BaC|2, Kzo, Nz, st, Mg, FeSO4.

4. PaccTaBbTe KOS(I)(I)I/II_II/IGHTLI B CIICOYIOIINX XUMHUYCCKUX PEAKIIUAX:
Ca+0,=Ca0 Na+ H,O=NaOH +H, Fe,03 + HNO3= Fe(NO3); +H,0
Bapwuant 3

1.0Hp6H€HI/ITC Io Ta6J'II/II_Ie, rac CMECb, XUMHYCCKOC COCIMHCHUEC HUJIN XHUMUYECKHH 3JeMeHT. 3
HaﬁﬂeHHBIX 6y1(B MMOJIYYUTC HAa3BAHNC XUMHNYCCKOI'0O 3JICMCHTA.

. XHUMHYECKOE
Hazsanue XUMHYECKUH DIJIEMEHT Cwmech
COeIMHEHHE

Maruuii r

Bo3nyx

Bona

Oxcun pryTu
(1

Keneso

Moioxko

Cynbdun
IIMHKA

P B B s B B e O

gl = |o|w| 2 | w|R|=
Zl =" |mlw| T |0

=X

Kucnopon

OtBer

2. Ecnu BBl ompenenure MpaBWIBHO XUMUYECKYIO MPUPOAY XUMHUUYECKUX SJIEMEHTOB, 3HAKHU
KOTOPBIX MPHUBEACHBI B TaOJIMIIE, TO CyMMa OTBETOB OYJIET paBHa OTHOCHTEILHON MOJICKYJISIPHON Macce
runpokcuaa Hatpus NaOH.

3HaK XUMHUYECKOTO dJIEMEHTA Meraimn Hemerann
C 1 2
Ca 3 4
0] 5 6




Al 7 8
N 9 10
H 11 12

Oteer Mr(NaOH) =

3. Hammcath XUMUYECKUE YIEMEHTHI Y KOTOPBIX:

A) oTHOCHTEIBHAS aTOMHAS Macca paBHa 23 U AApo aToMa CoaepkuT 1 1TIpOTOHOB:
B) otHOCUTENBHAS aToMHAs Macca paBHa 40 U SAPO aTOMa CONEPIKUT 22 HEHTPOHA:
B) otHOCHTENTEHAS aToMHas Macca paBHA 91 u 3apsn sapo atoma paseH 40:

KonrtponbHas pabota Nel
Bapmuanr 1
1. Hannmure XuMUYeCKHE peakiy AJIsl JaHHBIX LIETIOYEK MPEeBPAILEHHS:
Al — Al,O3 — AI(OH); — AIPO,
Mg — MgO — Mg(OH), — MgCl,

2. OxapakTepu3oBaTh XUMHYECKHUM HJIEMEHT IO TOJOXXEHUI0 €ro B IMEePUOJUYECKON CHCTEeME
(HoMep mepuoma W TPYHNbBI, 3apsj sapa, aTOMHAs Macca, KOJIMYECTBO NPOTOHOB, HEHTPOHOB,
anekTpoHoB): Mg, Al, Rb

3. Onucath (pu3nUecKre CBOKWCTBA ATIOMUHUS
Bapuant 2
1. Hanmumnte XuMU4eCKue peakiiy I JaHHBIX [ET0YeK MPEeBPaIeHus:
Na — Na,O — NaOH — NaNQO;
Fe— Fe,0; — FE(OH)3 — FeCl;

2. OxapakTepu30BaTh XWMHUYECKHH 3JEMEHT IO MOJOXEHUIO €ro B IEPUOIUYECKON cucTeMe
(HoMep mepuoma W TPYHNBI, 3apsan sapa, aTOMHas Macca, KOJHYECTBO IPOTOHOB, HEWTPOHOB,
anekTpoHoB): Ca, Ni, Cs.

3. Omnucatp ¢pu3nUecKue CBOMCTBA Kele3a

JuarHoctuyeckasi KOHTposbHas pabota No2
Bapuanr 1
IO0BsCHUTE CIeNyIOIINe TEPMUHBL:
Uyryn-
Koppo3us-
Il BeiOpaTh npaBHIIBHBIN OTBET:
1 C KakuM KOCMHYECKHM TEJIOM aCCOIMUPOBAIIOCH B IPEBHOCTH 30JI0TO:

A) Jlyna b) Benepa

B) Comnie I') Mapc

2 Kakne MeTaiibl BXOJST B COCTaB OpPOH3bI:

A) Mens U CBUHEIT b) Mens 1 o10BO

B) menp u xenes3o I') mens u pTyTH

3 CKOJIBKO 3JIEKTPOHOB COAEPKUTCS Ha BHEIIHEM SHEPreTHUYECKOM YPOBHE aTOMa MarHus:
A) omuH b) nBa

B) tpu I') uetsipe

4 TonbKO U3 HEMETAJUIOB COCTOMT:

A) rnaBHas noarpynma 7 rpynnsl - b) moGounas moarpymnmna 8 rpymimsl
B) riaBHas noarpymma 6 rpymisl

5 Mexay IByMsl aTOMaMy HEMETAJUIOB BO3HUKAET:

A) Metayuinyeckas cBsi3b  b) KOBaJleHTHas CBS3b

B) nonnas cBs3b I') BomopoaHas CBs3b
6 SIBeHuE AJUTOTPONIMH XapaKTEPHO TOJIBKO:
A) nnst MeTamioB b) nns nemetannos

B) n1s HEMETAITIOB 1 HEMETAJLIOB



7 Kakoe nasanune nmeet coeauaenue NaNOs:

A) HUTPHUT HATPHI b) Hutpar Harpus

B) autpug Hatpus I') HuTpaT Kamms

8 Ha3paHue «rajioreHbl» 03HavaeT:

A) poxxnarorue KUCiIoTel  b) poxparonue conu

B) poknaromue comu I") poxxmarorye OKCHIBI

9 Kakas 13 raJloreHOBOIOPOIHBIX KUCIIOT SIBJIICTCS CaMOi ¢aboii:

A) dbTopoBonopoaHas B) 6pomoBomoponHas

B) xnopoBomopoaHas I') nogoBomopoaHas

10 Hafigmre w™Maccy cepHOM KHCIOTBI, KOoTopas Oblla W3pacxoJ0BaHa s
xj0poBosiopoAa u3 1,3 r moBapeHHOH coiu, coaepxkarieit 78 % xmopuaa HaTpUs:

A)0,6T b)0,7r

B)0,8r Noor

Il 3anummuTe ypaBHEHHSI PEaKIUil JUTsl OCYIIIECTBICHUS IEMOYKU IPEBPAICHUS:

S — SOZ — N32803 — SOZ — SOg—> HzSO4

Bapuanr 2
| O0bscHUTE ClieAyIOIIUe TEPMUHBL:
Crans -
MuKposIeMEHTHI -
Il BeiOpaTh npaBUILHBIA OTBET:
1 C xakuM KOCMHYECKHM TEJIOM aCCOLMUPOBAIOCH B APEBHOCTHU 30JI0TO:

NOJIYYCHU

A) Jlyna b) Benepa

B) Comnnre I') Mapc

2 Kakwuie MeTasuibl BXOIAT B COCTaB OPOH3BI:

A) Menb ¥ CBHHEIT b) Mens 1 o10BO

B) menp u xenes3o I') Mmens 1 pTYTH

3 CKOJIBKO 3JISKTPOHOB COJICPIKUTCS Ha BHEIITHEM SHEPIe€TUYECKOM YPOBHE aTOMA aJTFOMUHUS
A) onuH b) nBa

B) tpu I') gveTwipe

4 TonbKo U3 HEMETAJUIOB COCTOUT:

A) rnaBHas noarpynmna 7 rpynnsl - b) moOounas moarpymnmna 8 rpyrisl
B) riaBuas moarpyrma 6 TpyIIsl

5 Mexnay nBymMs aTOMaMH HEMETAJUIOB U METAJUIOB BO3HUKAET:

A) Metayuinyeckas cBsi3b  b) KoBaJleHTHas CBS3b

B) nonHas cBs3b I') BomopoHas cBsi3b
6 SIBeHue aJUIOTPOIMH XapaKTEPHO TOJIBKO:
A) it MeTaIIoB b) nyis Hemeramion

B) s HEMeTauIoB U HEMETAIIJIOB

7 Kaxoe HazBanue nmeer coeaqnuerne Na,SO,:

A) cynmpdar HaTpus B) cynbdun narpus

B) cynsdut HaTpUsS I') HuTpat HaTpus

8 Ha3zpaHue «raoreHsn» 03Havaer:

A) poxxnarorue KUciaoTel  b) poxmaromue conu

B) poxknatomue comu I") poxxmarorye OKCHIBI

9 Kakas 13 raJoreHoBOJOPOJHBIX KUCIIOT SBJISETCS CaMOM CHUIIBHOM:

A) dTopoBomopoaHas b) 6pomoBoopoaHas

B) xmopoBogopoHas I') nonoBogopoHas

10 Haiigure w™accy cepHOWM KHCIOTBI, KOTOpas Obula W3pacxojoBaHa s
xjopoBojiopoaa u3 1,3 r noBapeHHOH coiiu, coaepxkatieit 78 % xiopua HaTpUs:

A)0,6T b)0,7r

B)0,8r Noor

Il 3arummuTe ypaBHEHHS pPEaKIuil [UTsk OCYIIIECTBICHUS IEMOYKH IPEBPAIICHUS:

S — SO, — SO;— H,S0O,; — Na,SO, — BaSO,

Kontponphas pabora Ne2

MOJTyYEHUS



Bapuanrt 1
1 Hammucath (husnueckue 1 XUMUYECKHE CBOicTBa okcua yriaepoaa (1V).

2 Hanucatb Ha3BaHue coneﬁ, pacCTaBUTh CTCIICHU OKHUCJICHUA NOHOB, OIIPEACIIUTL paCTBOPpUMA
WK HCPACTBOpHUMaA COJIb:

NaN03, FEC|3, CaSi03, MgC03, KBr, AI(NOz)g, ngs

3 HOHHC&TI) YPaBHCHHUC pCaKIUH, paCCTaBUTh KOZ—)(b(bI/IHI/ICHTI)I, Ha3BaHUC IMPOAYKTOB:

+HCl > AICL,+ :  MgO +  — Mg(NOy)y:
Mg + - MgSO4 + _+ H2C03 — K2C03+ Hgo
Bapuanr 2

1 HammmcaTs usndeckre u XUMHUECKHe cBolicTBa okcuaa SO, (1V).

2 Hanwucath Ha3BaHME COJIEH, pACCTABUTh CTENIEHH OKUCIIEHHS HOHOB, ONPENEINTh PACTBOPUMA
WIH HEPACTBOPHMA COJIb:
CUCIZ, Na,SO,, BaBr,, K,S, Mg(N03)2, K3PO4, L|2803

3 Jlommcats ypaBHEHHE PEaKIIUI, PACCTaBUTh KO PHUIIUESHTHI, Ha3BaHUE TIPOAYKTOB:

___+ CO,— CaCOg; SO, + > SOg;
Na + . N32804 + s HCI +_ i HleOg +_
Juarnoctryeckasi KOHTpOIbHAS padboTa Ne3

Bapuanr 1

| OOBscHUTE ClieAyIOIIUe TEPMUHBL:

Xumusi-

[Tonumepsr -

Oxucaurens -

Il BeiOpaTh npaBUIIBHEIN OTBET:
1 Kakas yactuna cocTouT u3 8 mpoToHoB, 10 HEUTPOHOB U § 3IEKTPOHOB:

A) u3oTon kucnopoaa-8 B) u3oromn kucnopona-18

B) uzoron aprona-18 I') non kucaoOpoa ¢ 3apsiaoM -2

2 ATOM KaKoro W3 MEPEeUNCIEHHBIX 3JIEMEHTOB HMEET HANOOIBIINN PauyC:

A) 6epurmii b) 6op

B) yrnepon I') azoT

3 B xakoM u3 nepeyrcIeHHBIX COSTMHEHHH YTIepOl UMEET CTETICHb OKUCIIEHUS +4:
A) Na,COs b) CO

B) CH, I SiC

4 Kaxoii amemMeHT 00paszyeT aM()OTepHBINA OKCH]T U TUAPOKCHI;

A) nurwid b) marauii

B) anromunwmit I') narpuit

5 Bomopon o6pa3yercs pu B3auMOICHCTBUM:

A) CONSHOM KUCIIOTHI M OKCUA INHKA B) p-p cepHoii KUCIOTHI C cepedpoM

B) p-p 6poMOBOIOPO/THOM KUCIOTHI C MENIbI0  [7) MPaBUIILHOTO OTBETA HET
6 Kakne Meramuiel OyayT pearupoBaTh ¢ pACTBOPOM COJISTHON KHCIIOTHI:

A) Cr, Mg, Na B) Ba, Fe, Hg

B) Zn, Ca, Ag I') Au, Pb, Sn

7 Kakoe u3 mepeurciaeHHBIX BEIIECTB HE pearupyeT ¢ pa30aBiIeHHON a30THOM KHUCIOTOM:
A) Cu b) NaBr

B) ZnO I') Ca(OH),

8 B kakue peakuy He BCTYIAET METaH:

A) n3omepu3aus b) npucoenunenne

B) 3amemenus I') ropenus

9 I'omonornyeckoMy psiy ajJKeHOB COOTBETCTBYET o0mIast Gopmya:

A) CyHan B) CiHanz

B) CH2, F) CnH,.,



10 K kakomy Kiaccy OpraHMYecKHX COSTMHEHUH OTHOCHTCS STaHOII:

A) ankaHbI b) ampnerumsr

B) ciiupteil’) adupst

Il Pemnre 3a1a4y:

Haiigure maccy ocajka, 00pa3yromierocs mpy CIMBaHAN PacTBOpa, coaeprkamero 16,25 r xiopuaa
xenesa (1) u pactBopa, conepxamiero 16 r ruapokcuaa HaTPHSI.

Bapwuanr 2
| OOBsicHHUTE Cleqyrone TEPMUHBL:
N3oTtomsl -
MounekynapHas macca —
Jlucconmanus -
|1 BeiOpaTh npaBUILHBIA OTBET:
1 Kakas gactunia coctout u3 17 mpoToHoB, 20 HEUTPOHOB U 17 BIIEKTPOHOB:

A) m3oTtomn xyopa ¢ 3apsimom -1 b) uzoton kanbmus -37

B) m3otom xmopa -37 I') m3oron xmopa-35

2 Kak u3MeHSI0TCS MEeTa/NIMIeCKKE CBOMCTBA ieMeHToB B psay Be, Mg, Ca, Sr
A) ycunuparortcs b) ocirabeBarot

B) He m3menstoTes I') et nmpaBuIEHOTO OTBETA

3 B KakoM 13 epeurCIIEHHBIX COeIMHEHNUH YTIIepO]] UMEET CTEIIEHb OKUCITICHHUS -4
A) Na,CO, b) CO

B) CH, I SiC

4 Kakoii anemenT o0pasyer aM()OTEepHBIH OKCHJ] U TUAPOKCH:

A) KxpeMHUI b) xanbimit

B) Gepummuit I') docdop

5 B kaxo#i u3 mpuBeeHHBIX Map 00a BelecTBa B3aUMOICUCTBYIOT ¢ hocopom:
A) Ca, He B) Mg, N,

B) Li, O,I) Hp, S
6 Kakoe u3 nepeurcieHHpIX BEIIECTB HE pearupyeT ¢ pa3daBlieHHON a30THOM KHCIOTOM:

A) CO2 b) Zn

B) Ag I') CuO

7Kakoii u3 nepedncaeHHbIX METAIJIOB HE pEarupyeT ¢ KOHLIEHTPUPOBAHHON CEPHOM KUCIOTOM:
A) menp b) xanpumii

B) nunk I') niatuna

8 B IpOMBILIUIEHHOCTH METaH HE HCIIOIb3YIOT AJIsl TOYYEeHUS:

A) caxu b) mommsTeneHa

B) oprannyeckux pactBoputenei I') anerunena

9 I'omonornyeckomy psiy ajJKHHOB COOTBETCTBYET o0mias popmyna:
A) CnHZn B) CnH2n+2

B) CH2,., I') CnH,.,

10 K xakomy Kiaccy OpraHM4eCKHX COEAMHEHUIN OTHOCUTCS NMPOTNaHalb:
A) ankaHbI b) anpaerumasn
B) criupteil’) a¢upst
Il Pemnre 3a1a4y:
Haiigute Maccy cepHOM KHCIOTBI, KOTOPYIO MOKHO NMOiTydnTh U3 40 Kr cepsl, conepxkamien 20 %
IpUMecCei.
PazeurTHe peun

CBsi3Hast pevb — 3TO CIOXKHOE IEJI0e, KOTOPOE TIPE/ICTABIISIET COOOW OJIHY U3 HECKOIBKHX MPEJIOKEHHM,
HNOJYUHAIOIINX OZIHOI71 TEME, UMECCT YCTKYIO CTPYKTYPY U CIICIUAJIBHBIC A3BIKOBBIC CPEACTBA, CITyXKalue
JUTSL CBSI3H TIPETIOKEHHUH JPYT C IPYTOM.

Jlist pa3BUTHS CBSI3HOW PeUYr HA YPOKaX OMOJIOTHH S UCTIOIB3YHO CICAYIONINE METOIBI:

1. becena — onpoc (paboTa Ham TEM, UTOOBI IETH JABAJIH ITOJTHBIA OTBET).

Hampumep, mocranoBKa mpoOIeMbl, KOTOPask OKPEIUISETCS 3PUTEIBHO



2. CocTaBieHue BOIIPOCOB 110 ONPEIECICHHON TEME.

3. CocraBnenue pacckasa 10 TOTOBOMY IUIaHy, WUTIOCTPaLUH, TabIHLIeE.

- Ha3BaHME )KUBOTHOTO;

- XapaKTepUCTHKa BHEIIHUX MPU3HAKOB (pa3Mepshl )KUBOTHOTO, YACTH TeJa, MX OCOOCHHOCTH, MOKPOBEI
TeJsa, OpraHbl YyBCTB);

- 0COOEHHOCTH CTPOEHUsI, JOKA3bIBAIOLINE IPUHAIICKHOCTh K OIIPEAEICHHON TAKCOHOMHUYECKON IpyIIe
(pBIOBL, ITUIIBL);

- IUTaHUe, Pa3MHOKCHHE;

- mpodeccuu JMIOIEH, CBsI3aHHbIE ¢ pabOTOM M0 COAECPIKAHUIO STHX KUBOTHBIX.

4. cocTaBiieHHE PacCcKa3a, Ha OCHOBE XU3HEHHOI'O OIIbITa, CBOUX HabmroneHuit,S. CocTaBiieHue pacckasa
— paccyxaenusi6. CpaBHEHHE IPEAMETOB, SIBICHHN TPUPOIBL.

7. [Tog6bop c1oB — CHHOHUMOB

8. CocraBiieHue I1aHa — OTBETA.

9. Pa3nbie GpopMbl uTeHHs (BBIOOPOUHOE, MO LIEMOYKE)

10. [TonGopka 3arajgok, IOCIOBHII, IOTOBOPOK U UX O0BSICHEHHE

11. CocraBnenue 3araiok, HCHOb3Yys XapaKTEpHbIE MPU3HAKY MPEAMETa, HanmpuMep, (110 Teme
«Hacexkombie» - ManeHbKHN, KOPUIHEBEIH, TPYAOIIOONBEII).

12. Pabota ¢ TepMuHamMu

OTO B LIEJIOM YUUT YCTaHABINBATh IPUYMHHO — CJIEICTBEHHBIC CBS3H U 3aKOHOMEPHOCTH, J€IaTh BBIBOJBI
B TIpoLiecce HaOII0IeHHs, TIOCIIEA0BATEIbHO U3JIaraTb MaTepUa;

- pPa3BHBAET CBSA3HYIO PEUb;



