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MOACHUTEJBbHASA 3AIIMCKA

Pabouas nporpamma o XuMuu Ha ypoBHE OCHOBHOT'O 00IIeTr0 00pa30BaHMs COCTaB/IeHA Ha OCHOBE
TpeOoBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTEbHON MPOrpaMMbl OCHOBHOTO — 0OILEro
obOpaszoBanusi, mnpexnctaBieHHsix B PI'OC OO0, a Takke Ha OCHOBE (enepalbHOH padboueit
MpPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTIIMU MPENoJaBaHUsl y4yeOHOro mnpeameTa «XuMus» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

[IporpamMMa mo XuMuU pa3paboTaHa C ILENbI0 OKa3aHHUSI METOAMYECKON MOMOIIM YYUTENO B
Co3JIaHUH paboUeil MPorpamMMBbl 10 Y4eOHOMY MPEIMETY.

[Iporpamma 1o XMMUM JaeT MPEACTaBICHUE O LEJIX, O0IIel CTpaTeruu 00y4ueHHsI, BOCIUTAHUS U
pa3BUTHs O0YYaIOLINXCS CPEACTBAMU y4EOHOTO MpeaMEeTa, YCTaHABIMBAET 00s3aTENbHOE MPEIMETHOE
coJiepKaHue, MpeycMaTpUBaeT paclpeeseHHe ero Mo KjiaccaMm M CTPYKTYPUPOBAHME MO pa3jenam U
T€MaM IpOrpaMMbl IO XHUMHH, OIPENEISET KOJUYECTBEHHbIE M KAUECTBEHHBIE XapaKTEPUCTUKU
coJiepKaHusl, PEKOMEHIYEMYIO TOCJIEI0BATEIbHOCTh U3YYEHHUS] XMMHUU C YUYETOM MEKIIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM Y9€OHOTO MpoIecca, BO3PACTHBIX OCOOCHHOCTEH OO0yJaromuxcs,
OTIpe/ieNIsieT BO3MOXKHOCTH MpeaMeTa JUIsl peain3aluy TpeOOBaHHM K pe3ybTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHUI
K pe3yiabTaTaMm oOyueHHUs XMMHUU Ha YPOBHE €Nl M3yueHUs MpeAMeTa U OCHOBHBIX BUIOB y4eOHO-
[103HABATEJIbHOM JE€ATEIbHOCTU 00YUaIOLIErocs 0 OCBOEHUIO YU€OHOTO COACP KaHUSI.

3HaHWEe XUMHUU CIYXUT OCHOBOM sl (hOpMHpOBaHHS MHUPOBO33PEHHUS OOYYarOIIErocs, €ro
NPEJCTaBICHUN O MAaTepPHAJIbHOM EIMHCTBE MHpA, BAKHYIO POJb UTPAOT (opMUpyemble XUMHEH
MPEJICTABICHUS] O B3aUMOIIPEBPALLICHUSX DSHEPTUU K 00 DBOJIOIUU BEIIECTB B MPHUPOJAE, O MyTIX
pelieHus ri1o0aabHbIX NPoOIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPbEBOM, SHEPTETUUYECKOM,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3IpaBOOXPAaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealn3allud BO3MOXKHOCTEH [UIsl caMOpa3BUTHUS W (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (G OPMHUPOBAHKE MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00yUaronnXcs, HaBbIKOB
UX CAMOCTOSITETIbHON yueOHOH AeATeNbHOCTH, SKCIIEPUMEHTAIBHBIX M HMCCIE0BATENbCKUX YMEHUH,
HEOOXOJIMMBIX KaK B ITIOBCEJIHEBHOM KM3HU, TaK U B MPO(ecCHOHATBbHOMN NesSTeIbHOCTH;

3HAaKOMMUT €O CTIeHU(PUKON HAYYHOTO MBIIIICHHS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO B3IIsI1a Ha
€IMHCTBO TPUPOJIBl M YEJIOBEKa, SIBISIETCS OTBETCTBEHHBIM STaroM B (OPMHUPOBAHUU €CTECTBEHHO-
Hay4YHOH rpaMOTHOCTH 00yYaroIuXcs;

CIOCOOCTBYET (POPMHMPOBAHUIO HEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUHBIM 3HAHUAM, K
NPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B HKOJIOTMUECKOE 00pa30BaHNe 00yUyaroIuXxcs.

JlaHHbIEe HaIpaBlIeHHUsI B 00y4EHUN XMMUU 00ECIIEUNBAIOTCS CHEU(PUKON coepkaHus yueOHOro
penMeTa, KOTOPbI SIBIISeTCS MeAarornyecky aJlaTHPOBAHHBIM OTpa)keHueM 0a30BOM HAyKH XMMUHU Ha
OIIPEJIETICHHOM JTalle €€ Pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOro oOmIero oOpa3oBaHHMs OPHEHTHPOBAH HA OCBOEHUE
O0Oy4alolMMUCSl CHUCTEMBbI TEepBOHAYAJIbHBIX TIOHATUNH XHMHH, OCHOB HEOPraHMYECKOM XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMHH.

CrtpykTypa coaep:KaHHs IPOrpaMMbl IO XUMUU CPOPMUPOBaHA HA OCHOBE CHICTEMHOT'0 TIOJX0/1a K
ee n3ydeHuo. CoJepkaHue CKIIabIBACTCS U3 CUCTEMBI TOHATHI O XMMHUYECKOM JIEMEHTE U BELLIECTBE U
CUCTEMBI MOHATUH 0 XUMUYecKoi peakiuu. O0e 3TH cUCTEMBI CTPYKTYPHO OPraHU30BaHbI IO MIPUHIIUITY
IIOCJIEI0BATEILHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEro ecTecTBO3HaHus; Ilepronnueckoro 3akoHa

J.. MenpneneeBa kKak OCHOBHOT'O 3aKOHA XUMHH; YUEHHsI O CTPOCHUH aTOMA U XUMUYECKOH CBSI3H;

MPEJCTABICHUN 00 SNEKTPOIUTHUECKOM AUCCOLUAIINH BEILIECTB B pacTBOpaXx.

Teopernueckue 3HaHUA PaCCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU MOJYYEHHBIX U OCMBICIEHHBIX
(GakToOB, pPa3BUBAIOTCA IMOCIIEAOBATEILHO OT OJHOIO YpPOBHS K JPYroMy, BBINONHSS — (PYHKIHMH

3



OOBSICHEHUSI U MIPOTHO3WPOBAHUS CBOJCTB, CTPOEHHSI M BO3MOYKHOCTEH MPAKTHYECKOTO
IIPUMEHEHHUS U NTOYYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue NporpamMmbl 0 XUMHUU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOI
COCTaBJIAIOLIEH HAYyYHOW KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHOW IPUPO/IbI, LEHHOCTHOTO OTHOLIEHUS K
Hay4HOMY 3HAHUIO M METOJIaM [T03HAHMS B HayKe. M3yueHne XuMuu NpoucXouT ¢ IPUBJICYEHUEM 3HAHU N
Y3 paHee U3Y4YCHHBIX YUEOHBIX MpeaMeToB: «OKpyxkaronuil Mupy», «buonorus. 5—7 knaccei» u «Pusuka.
7 Kknacey.

[Tpu U3y4eHnn XUMHHU IPOUCXOAUT (POPMUPOBAHHE 3HAHUN OCHOB XMMUYECKON HAyKH KaK 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUYECKON JIEATEIbHOCTH YEIOBEKA U KAaK OJTHOIO U3 KOMIIOHEHTOB
MHUpPOBOW KyJbTYpbl. 3ajada y4eOHOro IMpeaMeTa COCTOUT B (POPMHPOBAHUU CHUCTEMBI XUMHYECKHX
3HAHUN — BaKHEHIINX (DAKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKUX MOJIOKEHUHN, TOCTYITHBIX 0000IIeHHI
MHPOBO33PEHYECKOI0 XapaKTepa, si3blka HAYKH, B MPUOOLIEHUM K HAayYHBIM METOJaM

MO3HAHUS TPU UW3YYCHHHM BEIIECTB M XHUMHUYECKUX pEakiui, B (HOPMHpPOBAHUM U Pa3BUTHUHU
MO3HABATENBHBIX YMEHUH U MX NMPUMEHEHHH B Y4eOHO-TIO3HABATEIHHOU M Y4eOHO-UCCIIEI0BATENHCKOM
JeSTEIIbHOCTH, OCBOCHUH TIPABHJI 0€30ITaCHOTO OOPAICHHSI ¢ BEIIECTBAMH B TIOBCESTHEBHOM JKU3HHU.

[Ipu u3yueHun XMMHHA Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus BaXHOE 3HAUCHUE MTPUOOpEIH
TaKHe [EeH, KaK:

dbopMUpOBaHHE  MHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOW K CaMOOOpPa30BaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO PEIIEHUH, CIIOCOOHOW alanTUpOBaThCA K OBICTPO
MEHSIOIITUMCS YCIIOBHSIM JKU3HU;

HampaBJIEHHOCTh ~ OOydeHHs  Ha  CHUCTeMaTH4YecKoe  MpHoOIIeHHe  ofyyarommxces K
CaMOCTOSITEITLHOW TI03HABATEIILHOW NIEATEIHPHOCTH, HAYYHBIM METOJIaM IT03HaHUs, (HOPMHUPYIOIIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

obecrieueHre yCIOBHiA, CTOCOOCTBYIONIUX MMPUOOPETEHUIO 00YJAIOIIUMUCS OIBITa Pa3HOOOPa3HON
NeSITeNIbHOCTH, TIO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUH ), HIMEIOIINUX
VHUBEPCATHHOE 3HAYCHHE JUISI PA3IMYHBIX BHJIOB JICATEIIEHOCTH;

dbopmupoBanue o0riei (HyHKIIMOHATFHOM M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIIE
YMEHHH O0BSCHATH M OIICHUBATH SBJICHUS OKPYXKAIOMIETO MUPA, UCTIOIB3YS 3HAHUS U OIIBIT, TOJTyYECHHBIC
MpU M3yYEHUH XUMHUH, MPUMEHSATh UX MPH pPEHIeHUH MPOOJIEeM B MOBCEIHEBHOW XU3HU U TPYAOBOM
JeSTEIILHOCTH,

dbopMupoBaHre y OOYYarOIIMXCS TYMaHHUCTHMUYECKUX OTHOILIEHWH, MOHUMaHHUS L[EHHOCTU
XUMUYECKUX 3HAHUH ISl BEIPAOOTKH SKOJIOTUUYECKH 11€I€CO00pa3HOTO TTOBEACHUS B OBITY M TPYIOBOI
JESITeIbHOCTH B ILIETSIX COXPAHEHHUS CBOETO 3[I0POBBS M OKPYKAIOIIEH MPUPOTHON CPEIbl;

pa3BUTHE MOTHBALMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCHHTAHHUIO HA
OCHOBE YCBOEHHS OOIIEUYETIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis u
HAIPaBJICHHOCTH JaTbHEHIIETO O0yYCHHUS.

OOmree 4YMcIO YacoB, PEKOMEHIOBAHHBIX I M3ydeHUs xumuu, — 136 dvacoB: B 8 kitacce —
68 yacoB (2 yaca B Hezlent0), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).



COJAEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHayabHBIE XUMHYECKHE IOHATHS

[Ipenmer xumuu. Ponb XMMUH B KU3HU 4YEJIOBEKA. XHMMHSL B CUCTEME HayK. Tena u BellecTsa.
®du3nYecKre CBOMCTBA BEIIECTB. ArperaTHoe cOCTOsiHUE BenlecTB. [loHsATHE O MeToAax MO3HAHUSA B
xumun. YucTeie BemecTBa u cMecu. CriocoOb! pa3/ieieHus CMeCeil.

ATOMBI 1 MOJIEKYJIbI. XUMUYECKHE 3TIeMEHThI. CUMBOJIBI XUMUYECKUX HJIEMEHTOB.

[IpocTblie u cl0XKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XHMMHYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BeniecTB. OTHOCHTENBbHAsI aTOMHass Macca. OTHOCHUTENBbHAs MOJICKYJISIpHast Macca. MaccoBast
A0 XUMHUYCCKOT'O 2JICMCHTA B COCANHCHUN.

KomnuyectBo BemectBa. Monb. MossipHasi Macca. B3auMocBs3p KOJMUYECTBa, MAacChl M 4HCIIA
CTPYKTYPHBIX €IMHHII BenecTBa. PacdeTsl mo hopMysiaMm XMMHUYECKHX COCIMHCHUH.

Ou3nyeckue U XUMHUYECKHE SBJICHH. XUMUYECKasi Peakius U ee MpU3HaKu. 3aKOH COXPaHEHUs
Macchl BellecTB. XHMMHUYECKHE ypaBHeHHs. Kiaccuukaius XMMHYECKHX peaKiuil (COeaMHEHHUS,
pasNoKeHus, 3aMeleHus1, 0OMEHa).

Xumuueckuii IKCNEPUMEHM.

3HAKOMCTBO C XHMHMUYECKOM IIOCY/A0HM, NpaBujaamMu paboTbl B J1abOpaToOpuu U NpHUEeMaMu
oOparieHus ¢ 1a00paTOpHbIM 000PYAOBaHUEM, U3YUYEHHUE U OlMCaHUe (PU3MUECKUX CBOUCTB 00pa3LoB
HEOPTraHMYECKUX BeUIecTB, HaOmoneHne (pusnyeckux (IUIaBICHUE BOCKA, TasHHUE JIbJa, PACTHpPAHHE
caxapa B CTyIKE, KUICHME U KOHJEHCAIUs BOJbI) U XMMHMUYECKMX (IFOpPEHHE CBEUH, IPOKAIWBAaHUE
MEJIHOM MPOBOJIOKH, B3AUMO/ICHCTBUE MeJIa C KUCJIOTOH) SIBJIEHNI, HAOJII0IEHUE U ONTMCAaHUE PU3HAKOB
IPOTeKaHUs XMMHUYECKMX peakuuil (pas3jiokeHHe caxapa, B3aUMOJICHCTBHE CEpHOW KHCIOTBHI C
xjiopugoMm Oapust, pasnoxenue ruapokcuaa Meau (II) mpu HarpeBaHuu, B3auMoAEHCTBHE XKele3a ¢
pactBopom conu meau (II), usydenuwe cmocoGoB paszzieneHus cMmecel (C IMOMOIIbI0O MAarHura,
¢uIbTpOBaHUE, BHINAPUBAHUE, JAUCTUIUIALHUSA, XpoMmarorpagus), MpOBEIEHUE OYUCTKU MOBAPEHHOMU
COJM, HAONIOJIEHWEe M OIMCaHWE pe3yJabTaTOB IPOBEACHUS OINbITa, HUIIOCTPUPYIOLIETO 3aKOH
COXPAHEHHUS MAcChl, CO3/IaHUE MOJIeTe MOJIEKYJ (1IapOCTEPHKHEBBIX ).

Baskneiimue npeacTaBuTe 1M HEOPraHMYECKUX BellleCTB

Boznyx — cmeck razos. Coctas Bozayxa. Kucnopon — anemeHT u mpocroe BemecTso. Haxoxnenue
KHCIIOpOJla B Tpupojie, (U3MUEeCKHe M XHMHUYECKHE CBOMCTBAa (peaklUuu TOpEeHust). Oxcuppl.
[Tpumenenue kucnopona. CrocoObl MOMy4eHHS KHUCIOPOJAa B J1a0OpaTOpUU U MPOMBIIIIEHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajutoTponHas MOAU(UKALUSA KUCIOPOJa.

TemnoBoit  3ddexT XuMmMuyeckod peakuud, TEPMOXUMHUYECKHE YpaBHEHHs, OK30- U
SHAOTEPMUYECKHE peakuu. TOMINBO: yroiab U MeTaH. 3arpsi3HeHUE BO3yXa, YCUIIEHHUE TapHUKOBOIO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — anemeHT u npocroe BemiecTBo. Haxoxaenue Bogopoaa B mpupoje, pusnueckue u
XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI mosyuyeHus. KucnoTsl u comu.

MossipHblii 00beM razoB. PacueTsl 1o XUMUYECKHM ypaBHEHHSIM.

®usnyeckue cBoWicTBa BoAbl. Boma kak pactBopurenb. PactBopel.  HacellieHHBIE U
HEHaCBILIEHHbIE pacTBOPbI. PacTBopuMOCTh BeliecTB B Bojie. MaccoBasi /101 BellecTBa B pacTBOpE.
Xumuueckue cBoicTBa Bonabl. OcHoBaHus. Ponb pacTBOpOB B NpHUPOJE U B KU3HU YEJIOBEKA.
KpyroBopot Bozbl B ipupoie. 3arps3HeHre NpUpoaAHbIX Boj. OXpaHa U OYHCTKA MPUPOJHBIX BOJI.

Knaccudpukanuss Heopranmdeckux coenuHeHuid. Oxcuabl.  Knaccudukanus — okcuaos:
coseo0pasyroine (ocHOBHBIE, KHCIIOTHBIE, amQoTepHbIe) U HecoieoOpasyrouue.
Homenknarypa okcuaoB. @U3nyecKue 1 XUMUYECKHE CBOMCTBA OKCHIOB. [lonydeHne okcuaos.

OcHoBanust. Knaccuduxaiyst o0CHOBaHUMN: 11€710YH U HEpacTBOpUMbIe ocHoBaHMs. HoMmeHkaTypa
ocHOBaHUH. DU3NYECKUE U XMMUYECKHE CBOMCTBA OCHOBaHUN. [loirydeHre OCHOBaHU.

Kucnorel. Knaccuduxamus kucmor. Homenkmarypa kucior. @Pu3nueckue U XUMHYECKHE
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cBoricTBa KUCoOT. P akruBHoctu metasuioB H.H. bekeroBa. [lonyuenue kucior.
Conu. Homenknatypa coneil.
dusnyeckrue U XxuMuueckrue cBoictea cotieid. [lomyuenue coneit. ['enernueckas
CBSI3b M@Ky KJJaCCAMH HEOPTaHUYECKUX COCMHEHUH.

Xumuueckuil sKCnepumenm:

KayeCTBEHHOE OIPEJCIICHUE COJEP)KaHMs KHCIOpPOAa B BO3/AyXe, IOJIyuYeHHE, COOMpaHHeE,
pacrio3HaBaHME€ M H3Y4YCHHE CBOWMCTB KHCIOpOJa, HAONIOIEHHE B3aUMOJCHCTBUS BEIIECTB C
KHCJIOPOZIOM U YCJIOBUS BO3HUKHOBEHHS W TMPEKpalleHWsi TOpeHus (1oXapa), O3HAKOMIICHHE C
o0pa3laMu OKCHIOB M ONKCAaHHE UX CBOWCTB, MOJy4YeHHE, COOMpaHUE, paclio3HaBaHUE M W3YyueHHUE
CBOHMCTB Bojopoaa (ropeHue), B3ammojelcTBue Bomopoja ¢ okcugom wmenu (II) (BozmoxHO
UCTOJIB30BAaHUE BHJICOMATEpUANIOB), HaONIoAeHHE O00pa3loB BEIIECTB KOJIMYECTBOM 1 MOJb,
UCCIIEIOBAaHHE OCOOCHHOCTEH PaCTBOPEHUS BEIIECTB C PA3IMYHON PAaCTBOPHUMOCTBIO, IPUTOTOBIICHHE
pacTBOpPOB C OINPEIEICHHOW MacCOBOM JOJI€d PaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJBI C
MeTaulaMu (HaTpHeM M KallbllieM) (BO3MOXXHO HMCIIOJIb30BaHUE BHICOMATEPUAIIOB), HCCIICIOBAHHE
00pa3IoB HEOPTAaHWYCCKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJCHHUE  W3MCHECHUS  OKPACKH
HHIMKATOPOB B  PacTBOpPax KHCIOT W INENIOYeH, u3ydeHue B3aumoeicteust okcuaa meau (11) ¢
pacTBOPOM CEpPHOM KHCJIOTHI, KHCIOT C MeTaUIaMH, pEaKIWi HeHTpaau3anu, MOoJydeHUue
HEPaCTBOPUMBIX OCHOBAHUH, BBITECHCHHE OJHOTO MeETajlyla JAPYTUM K3 PAcTBOpA COJIM, PEIICHHUE

OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TCMC «BaxkHelnme Knaccol HCOPraHUYCCKUX COCIUHCHUI.

IMepuonuyeckuii 3akoH u Ilepuoguyeckasi cucreMa xumuueckux djeMeHToB .. MenaeseeBa.
Crpoenne atoMoB. XuMnueckas cBfizb. OKHCJINTEIbHO- BOCCTAHOBHUTE/IbHbIE PeaKIMU

IlepBble MONBITKM KiIacCU(UKALMU XUMHUYECKHUX 3JIeMEeHTOB. [loHsATHE O rpynmax CXOAHBIX
AJIEMEHTOB (ILIEJIOUYHBIE U IIEJIOYHO3EMEIbHBIE METAJLIbl, T'aJOTE€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUJIbI U THIPOKCHU/IBI.

[Iepnonnueckuit 3akoH. Ilepmonnueckas cucrema xumudeckux sieMeHTOB .M. Menneneesa.
Kopotkonepruonnas u anuHHONepuoaHas Gopmel [leproanueckoit CHCTEMBI XUMUYECKHX 3J€MEHTOB
J.N. Menaeneesa. [lepuoael u rpymmsl. @U3NYeCKHUii CMBICI TOPSAKOBOTO HOMEPA, HOMEPOB NIEPHOIA
Y TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aromMHbIX siaep. M3otombl. DnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
o0osoyek aTromMoB MepBbiX 20 xuMudeckux snemenToB [lepuoanyeckoit cucremsl .M. Menaeneesa.
XapakTepucTuKa XHMHYECKOrO 3JeMEeHTa mo ero mnosnoxeHuto B Ilepmogmueckoit cucreme [I.U.
Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKUX D3JEMEHTOB, METAUIMYECKUX U
HEMETAJIIMYECKUX CBOMCTB IO TpymnmnaM M nepuoaaM. 3HadeHue [lepumonnmueckoro 3akoHa U
[lepponnueckoil  CUCTEMBI XMMHYECKHMX  JJIEMEHTOB JUIS pa3BUTUS HAyKu M npaktuku. JI.U.
MeHenees — y4eHbl U IPayKJaHUH.

Xumunyeckasi cBsi3b. KoBaneHTHas (mosisipHass M HEMOJIsipHasi) CBSI3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBA3b.

Crenenb okucnenus. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. IIpomecchl okuciaeHus u
BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuu sxcnepumenm:

M3y4eHHE O0pa3IOB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMOJICHCTBUE THAPOKCUAA ITMHKA C
pacTBOpaMH KHCJIOT U IIEJI0YeH, MPOBEJACHUE OMBITOB, WILTIOCTPUPYIONIUX MTPUMEPH OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PeaKInii (TOpeHre, PEaKIluy Pa3aoKeHUsI, COSTUHEHU ).

Meosicnpeomemnvie cesa3u

Peanusanus MexnpenMeTHBIX CBS3€M MPHU M3yYEHWH XMMHUHU B § KJIACCE OCYHIECTBISETCS 4Yepe3
HCIOJIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX OHATHH, TAK U TOHSATHH, SBJISIOLUINXCS CUCTEMHBIMU
JUISL OTJEIBHBIX IIPEAMETOB €CTECTBEHHO- HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TMOHSATHS: Hay4dHBIA (DaKkT, rumore3a, TEOpHUs, 3aKOH, aHAJN3,
CHHTE3, KilacCUu(UKalus, NepUOJUUHOCT, HAOIIOICHUE, IKCIIEPUMEHT, MOJCINPOBAaHHE, U3MEPEHNE,
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MOJENb, SIBJICHUE.

®dusuka: MmaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI, PaINOAKTUBHOCT,
MOJICKYJIa, JICKTPUYECKUH 3apsj], BEIIEeCTBO, TEJIO, 00BbEM, arperaTHoe COCTOSHHE BEIEeCTBA, Ia3,
(bu3HUYeCKre BETMYNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TIaHETHI, 3Be3b1, COJHIIE.

buonorus: horocunres, neixanue, bnocdepa.
I'eorpadust: atmocdepa, ruapocdepa, MHHEPAIbI, TOPHBIC MOPOJIbI, MOJE3HbIC HCKOMACMBbIEC,
TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKas peaknus

IIepnonnueckuit 3akoH. Ilepumonmueckas cucrema xumudeckux dsieMeHTOB .M. Menneneesa.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHMYECKHX 3JIEMEHTOB IIEPBBIX TpeEX
[IEPUONIOB, Kaius, KajdblUUsg M HX COCIUHEHHH B COOTBETCTBUHM C IIOJIOKCHUEM 3JJIEMEHTOB B
Ileprognueckoii cuCcTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKOM CBSI3U. THIBI KPUCTAIIIMUYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILLECTBA OT TUIA KPUCTAIUNINYECKON PEILIETKH U BUAA XUMUYECKOMN CBS3H.

Knaccudukanys 1 HOMEHKIaTypa HEOPraHUYECKUX BELIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3jMYHbIM KJacCaM HEOPraHWYECKHX COCIMHEHUM, TIEHETHUYeCKas CBs3b
HEOPraHWYECKHUX BEILECTB.

Knaccupukanus XMMHUYECKHX peakIUil [0 pa3auyHbIM HpU3HAKaM (IO YUCIY U COCTaBy
YUYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TETIOBOMY 3((eKTy, M0 M3MEHEHUIO CTEIeHEH OKHCIICHHS
XUMHUYECKHX 3JIEMEHTOB, IO OOPaTUMOCTH, M0 YYaCTUIO KaTaau3aTopa). DK30- U SHIOTEPMUUYECKHE
peakuyu, TepPMOXUMHUYECKUE YPABHEHUSI.

[lonatue o ckopoctu XxuMuueckol peakuuu. IloHsTHe 00 0OpaTHMMBIX M HEOOPATUMBIX
XUMHYECKUX peaknusx. [IoHsATHEe 0 TOMOIe€HHBIX U reTepOreHHbIX peakiusax. llonsatue o xaranwmse.
IlonaTe ©0 XUMHYECKOM paBHOBECUU. PAKTOPBI, BIMAIOIIME HA CKOPOCTh XUMUUECKOW PEAKLUU U
ITOJIOKEHNE XUMUYECKOTO PABHOBECHS.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIMM,  IEKTPOHHBIA  OajllaHC ~ OKHUCIMTENbHO-
BOCCTaHOBUTENbHON peakiyu. CocTaBleHNe YPaBHEHNUN OKUCIIUTEIbHO- BOCCTAHOBUTENIbHBIX PEaKIUil
C UCIIOJIb30BaHUEM METO/1a 3JICKTPOHHOT 0 OaaHca.

Teopust 3MeKTPONUTHYECKON AUCCOLUAIIMH. DIEKTPOJIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMAlNK BEIECTB C Pa3IMYHbIMU BUJJAMU XUMUYECKON CBsA3H. CTENeHb TNCCOLMALINN.
CunbHble U crabble 3IEeKTPOIIUTHI.

Peakuuu wmoHHOro oOMmeHa. YCIOBUS NPOTEKaHWsS peakUuil HOHHOrO OOMEHa, IOJIHbIE U
COKpAllICHHbIE HOHHBIE YypaBHEHMs peakuuid. CBONCTBAa KHCJIOT, OCHOBAaHMM M COJEH B CBETE
MIPEACTABICHUI 00 JEKTPOIUTUUECKON Aucconuanui. KauectBeHHbIe peakiiuu Ha MOHBL. [loHsTHE O
TUAPOJIU3E COJIEH.

Xumuueckuul dIKCnepumenm:

O3HAKOMJIEHHE C MOJENSIMHU KPUCTAIIMUECKUX PEIIETOK HEOPraHNYECKUX BEIIECTB — METAJIOB
1 HeMeTaJlIoB (rpaduTa U aiMasa), CII0KHBIX BELECTB (XJIOpUIa HATPHS ), UCCIIEOBAHNE 3aBUCUMOCTH
CKOPOCTHM XUMHUYECKOW pEaKkUMu OT BO3JEHCTBHA PA3NUYHBIX (PAKTOPOB, HCCIEJOBAHUE
AJIEKTPOMIPOBOTHOCTH PACTBOPOB BEIECTB, IpoIlecca AMCCOIMAIMN KHCIOT, IIENOYed W coleit
(BO3MOXXHO HCIOJIB30BAHUE BHJICOMATEPHANIOB), MPOBEJIECHHE OIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs PEaKIMii HOHHOTO oOMeHa (0Opa3oBaHUE OCa/Ka, BBIICIEHHE ra3a, 00pa3oBaHUE BOJBI),
OIBITOB, WJUTIOCTPUPYIOIIMX TPHUMEPHl OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (TOopeHue,
peaKkIuy pa3JOoXKEHUs, COCIMHEHHS), pACIO3HaBaHHE HEOPraHWYECKHMX BEIIECTB C ITOMOIIBIO
Ka4eCTBEHHBIX PEaKIIMii Ha MOHBI, peIlIeHHE YKCIEPUMEHTAIbHBIX 3a/a4.

HeMeTanabl 1 MX cOeMHEHUS

OO0mas xapakTepucTuka rainoreHoB. OCOOCHHOCTH CTPOEHHUsS aTOMOB, XapaKTEepPHBIC CTEICHU
okucaeHus. CTpoeHne U pu3nyecKkre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB. XUMHUYECKHE CBOMCTBA
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Ha IpHUMepe XJopa (B3aUMOJEWCTBHE C MeTalylaMM, HEMETaJUIaMH, Iiejiodamu). XJIOPOBOAOPO..
ConsiHasi KuCIIOTa, XHWMUYECKUE CBOMCTBa, MOJdydeHHe, IpumeHeHue. [leiictBue xiyopa u
XJIOPOBOZOPOJa HA OPraHU3M 4eJI0BeKa. BakHelue XJI0puabl U UX HAXOKICHHUE B IIPUPOJE.

Oomas xapakrepuctuka 31eMeHToB V IA-rpymmbel. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbBIE
CTCIICHU OKUCJICHHUS.

Crpoenue u (u3nyecKue CBOICTBAa MPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIIHBIE
MoIU(UKALMK KUCIOPOia U cepbl. XUMHUECKHe CBOMCTBa cepbl. CepoBO0OpO, CTPOCHHUE, (pu3nueckue
U XUMHUYecKHe cBoiicTBa. OKCHJIbI Cepbl KaKk MPEACTaBUTENN KHUCIOTHBIX OKcuJoB. CepHasl KuCioTa,
¢bu3nyeckre U XMMHUYECKUE CBOWCTBA (00IIMe KaK MPEICTaBUTEIIs Kiacca KUCIOT U creluduueckue).
XUMHUYECKUE PEAKIINH, JIeKAIUE B OCHOBE MPOMBIIIICHHOTO CIOC00a MOJYYEHUsI CEPHON KHCIIOTHI.
ITpumenenue. Conu cepHOM KMCIOThI, KaueCTBEHHAs peakius Ha cynbdar-uoH. HaxoxneHue cepsl u ee
COCIMHEHUM B Ipupoje. XUMHUYECKOE 3arps3HECHUE OKPYKAIOIIEH Cpeibl COCIUHEHUSIMH Cepbl
(KMCIIOTHBIE N0KU, 3arps3HEHUE BO31yXa M BOJAOEMOB), CIIOCOOBI €r0 MPEAOTBPALICHHUS.

OO0mas xapakrepucTrka 31eMeHToB VA-rpymibel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
CTETIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHE B IPUPOAC, PUINICCKUE U XUMHUIECKHE CBOMCTBAa. KpyroBopoT azora B
npuposae. AMMHAK, ero GU3NYeCKue U XUMUYECKUE CBOMCTBA, MOJIYUYEHHE u IIPUMEHEHHUE.
Conmu aMMoHM#, HX du3nyeckue U XUMHUYECKHE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHUS. A30THas KHCIIOTA, €€ MoJydeHne, (PU3ndecKre 1 XUMUYeCKHe CBOMCTBA (001I1e KaK
IIPEJCTaBUTEINI Kilacca KUCIOT U cneuuduyeckue). Mcnonb3oBaHre HUTPATOB U COJIell aMMOHHS B
Ka4ecTBE MUHEPAIBHBIX YAOOpeHUH. XUMUUECKOE 3arpsa3HEHNE OKPYXKAIOMIeH Cpebl COSAMHEHUSIMU
a30Ta (KUCIOTHBIE 10XKIH, 3arpsA3HEHUE BO3/TyXa, IOYBBI U BOJOEMOB).

docdop, amtorponHbie Mogupukanuu Gochopa, pu3ndeckrue U XUMUIECKHe CBoCcTBa. OKCHIT
dochopa (V) wu dochopHas kucimora, (PU3NIECKHE U XUMUYECKHE CBOMCTBA, MOJYYCHHE.
Hcnonp3oBanue GochaToB B KaUECTBE MUHEPATIBHBIX YI0OPEHHIA.

OOmas xapakrepuctuka 31eMeHToB | VA-rpymnmbel. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHbIE
CTETIEHU OKUCJICHHUS.

Yrnepon, aluioTponHble MoIM(pUKAIMK, pacipOCTpaHEHHE B IPUPOJE, PU3NUECKHE U XMMUYECKHE
cBoiictBa. AncopOuus. Kpyrosopor yraepoma B mpupoxae. Okcuabl yriepoaa, uxX (uU3NUecKue U
XUMHYECKHE CBOMCTBA, ACUCTBHE HA JKMUBBIE OPTaHU3MBI, [TOJIyUEHUE U IPUMEHEHHE. JKOJIOTHYECKHE
npoOneMbl, CBs3aHHBIE ¢ okcuaoMm yriepona (IV), rumoresa rnobanbHOTO MOTETUICHHS KIMMATa,
NapHUKOBBIA YPQPeEKT. YronbHas KUCIOTa U €€ COJNM, MX (PU3MUECKHe U XHUMHUYECKHUE CBOMCTBA,
noJjiyueHue u npumeHenune. KauectsenHas peakuus Ha kapOoHaT-MOHBI. Vcronb30BaHne KapOOHATOB B
OBITY, MEMIIMHE, TIPOMBIIIUIEHHOCTH U CETbCKOM XO3sIHCTBE.

[lepBoHayasbHbIE OHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHMSX yriiepoja (MeTaH,
3TaH, OTWJIEH, aleTHJIeH, J5TaHOJ], TJIMLEPUH, YKCyCHas Kuciorta). I[IpuponHble HCTOUYHUKHU
YTI€BOA0POAOB (Yroib, IPUPOAHBII ra3, HeTh), IPOIYKTHI UX MepepadOTKu (OEH3UH), UX POJIb B OBITY
Y IPOMBILLIEHHOCTH.

[TonsiTHe 0 OMOTOTMYECKH BaXKHBIX BEIIECTBAX: KHUPaAX, OelKaX, yIriIeBoJax — U UX POJIM B KU3HU
4esoBeKa. MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COETMHEHHM.

Kpemuuii, ero ¢usnueckre 1 XUMUYECKUE CBOMCTBA, MOJyyeHUE U NpuMeHeHne. CoequHeHus
KpeMHUA B mpupone. OO6mme mnpenacraBieHuss o0 okcuae kpemuus (IV) m kpemHHeBO# kuciore.
Cunukatel, UX UCIOJB30BaHUE B OBITY, MEAMIIMHE, NMPOMBIIIEHHOCTH. BaxHeilmure cTpouTenbHbIe
MaTepHalibl: KepaMHKa, CTeKJI0, IEMEHT, OeTOH, xkene300eToH. [Ipobiembl 6e30MacHOro UCTIOIb30BaHUS
CTPOMUTENbHBIX MaTepUajIoB B MOBCEAHEBHON KU3HU.

Xumuueckuu sxcnepumenm:

u3yuyeHue o0pa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSIHOM KHCIOTHI, MpPOBEIEHHE
Ka4eCTBEHHBIX pEaKIii Ha XJIOPUA-WOHBI W HAOIIOJCHHE MPH3HAKOB WX TPOTEKAaHUS, OIBITHI,
oTpaxkaromue (U3NYeCKue UM XUMHUYECKHE CBOWCTBA TAJIOTEHOB M HUX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE  BHUAEOMATEpUaAlOB), O3HAKOMJIEHHME C o0OpasliaMu XJIOpPHIOB (TaJOreHHI0B),
O3HAKOMJICHHUE € 00pa3LiaMH Cephl U €€ COeAMHEHUSIMU (BO3MOKHO UCIIOJI30BAHNE BHICOMATEPHAIIOB),
HaOJroIcHNe mpolecca 00yIrIMBaHMs caxapa MoJ ASHCTBUEM KOHLUEHTPUPOBAHHOM CEPHOI KHCIIOTHI,
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M3y4eHNEe XUMHUUYECKHX CBOMCTB pa30aBiIeHHON CEPHOM KUCIOTHI, MPOBEACHUE KAaUeCTBEHHOM PEaKIuu
Ha cynbdaT-MoH © HAOMIOJCHME NpPU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3HMUECKUMHU
cBoiicTBamu azoTa, (ochopa M uxXx coeauHEHUH (BO3MOMKHO HCIIOJIb30BAHHUE BUICOMATEPHUAIIOB),
oOpa3iamMu a30THEIX U GOochHOPHBIX yIOOpEHUH, MMoydeHrne, cCoOnpanue, pacrio3HaBaHUE U U3YUCHUE
CBOMCTB aMMHUaKka, MPOBEJACHUE KaYEeCTBEHHBIX peaklUii Ha MOH aMMOHUS U (ocdaT-uoH U U3ydeHHe
IIPU3HAKOB MX IIPOTEKAHMS, B3aUMOJICHCTBHE KOHLEHTPUPOBAHHOW a30THOM KHCIIOTBI C MEABIO
(BOBMOXKHO HCIOJB30BaHUE BHUACOMATEPUATIOB), HM3yYEHHE MOJENEeH KPHUCTAJUIMYECKUX PEIIeTOK
anMasa, rpadura, ¢ymuiepeHa, O3HAKOMIICHHE C MPOILECCOM aJCOpOIMU PaCTBOPEHHBIX BEIICCTB
aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM IPOTMBOras3a, IMOJIyu€HHE, cOOMpaHue, pacro3HaBaHUE U
M3yYeHHE CBOICTB YIJIEKUCIIOTO ra3a, MPOBEJCHUE Ka4eCTBEHHBIX PEaKkIUil Ha KapOOHAT U CHIIMKAT-
MOHBl M U3YyYCHHE TPU3HAKOB UX MPOTEKAaHUs, O3HAKOMIIEHHE C NPOAYKIHMEW CHIMKATHOMN
IIPOMBIIIJIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a/1ad N0 Teme «BakHellue HeMeTalibl U UX
COETUHEHUS.

MeTtaJuibl 1 MX COeIMHEHUS

OO0mas XxapakTepuCTUKa XMMHUYECKUX SJIEMEHTOB — METaJUIOB Ha OCHOBAaHUHU MX MOJOKEHUS B
[lepuonnueckoii cucreme xumuuyeckux nemeHToB .M. MenneneeBa u ctpoenuss atomoB. CtpoeHue
METAJUIOB. MeTtammyeckasl CBsi3b M METAJUIMYECKasl KpUCTAIUINYECKast pemerka.

DNEKTPOXUMHUYECKUIN Psift HanpspkeHud — MetaiwioB.  dusmyeckue U
XUMHYECKHE CBOMCTBa MeTauioB. OOmue crmocoObl moiydeHus metauioB. [loHsTHEe O KOppo3uu
METaJIJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT KOoppo3uH. CruiaBbl (CTallb, YyTyH, NIOPATIOMUHHI,
OpoH3a) U UX MPUMECHEHHE B OBITY H MPOMBIICHHOCTH. [1[e/TouHbie  MeTayuIbl: TIOJIOXKCHUE B
[Tepuonnueckoi CACTEME XHUMHYECKHX 31eMeHToB JI. 1. Menpeneena,
CTPOCHHUE 150:¢ aTOMOB, HaxOXKJICHHUE B MPUPOJE.
duznyeckue M XUMUYECKHE CBOMCTBa (Ha mpumepe Hatpuss U Kaius). OKCHUIBI U TUAPOKCUIBI
Hatpus U Kanus. [[puMeHeHne meoYyHbIX METAUIOB U UX COCITMHEHUN.

[IleroyHO3EMENBHBIE METAJUIBI MATHUKA M KalbLUM: IosokeHue B Ilepuommyeckont cucreme
XuMHUecKux 3seMeHToB JI.1. Menaeneesa, CTpoeHre UX aTOMOB, HaX0XAeHue B ipupoe. duznueckue
Y XMMHYECKHE CBOMCTBA MarHus W Kajbllus. BakHeilme coeMnHeHns Kaablius (OKCHUJI, TUAPOKCH]I,
comnu). JKecTKOCTh BOJIBI U CLIOCOOBI €€ YCTPaHEeHHS.

AsroMuHMiL: noJioxkeHue B [lepuoanyeckoii cucreme xumuieckux nnemeHtoB [[.M. Menneneena,
CTPOCHUE aTOMa, HaxXOXKJIeHUE B npupone. PU3NYECKUE U XHUMHUYECKHE CBOWCTBA aAJIIOMHUHUSL.
AM@oTepHbIe CBONCTBA OKCHJIA U THIPOKCUA ATFOMUHHUSL.

Kenezo: monoxenue B Ilepmonnueckoid cucreMe  xuMuyeckux  anemeHtoB .U
MenpeneeBa, CTpOCHUE aToOMa, HAXOXAEHUE B mpupoje. Du3nUecKhe U XMMUYECKUE CBOMCTBA
xenesa. Oxkeusl, THApOKcH bl U conu xenesa (I1) u xenesa (II), ux cocras, cBoWCTBa U MOTyUYEHHE.

Xumuueckutl SKCnepumeHm:

O3HaKOMJICHHE C OOpa3llaMd METa/UIOB M CIUIaBOB, WX (DU3UYECKMMHU CBOWCTBAMH, M3y4YCHHE
pe3yIbTaTOB KOPPO3WH METAIOB (BO3MOXKHO KCIIOJIb30BAaHHE BHICOMATEPHATIOB), OCOOCHHOCTEU
B3aMMOJICHCTBHSI OKCH/Ia KaJbI[US M HATPHUS C BOJOH (BO3MOYKHO MCIOJIh30BaHUE BHICOMATEPHAIIOB),
UCCIIC/IOBAaHUE CBOWCTB JKECTKOM BOJBI, IpOIlEcca TOPEHHUs JKele3a B KHUCIOpoJe (BO3MOXKHO
MCIIOJIb30BaHUE BUICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIInil Ha HOHBI (MarHus,
KaJIbIMs, altoMuHus, 1uHKa, skene3a (1) m xemeza (Il1), memu (Il), HaOnromeHue w ommcaHue
MPOIIECCOB OKpAIIMBAaHUS TUIAMCHM HOHAMH HATpPHUs, Kalusd W KaJabIst (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), UCCIIeI0BaHHE aM(DOTEPHBIX CBOMCTB THAPOKCH/IA ATFOMUHHUS THAPOKCHIA IIMHKA,
peleHre YKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe «BaXkHewIine MeTaulbl 1 UX COCTHHEHUS.

XuMHS U OKpY:KA0LIas cpeaa

BemectBa u Mmarepuansl B NOBCEIHEBHOHM KHM3HM 4ejoBeka. be3omacHoe HCHOIb30BaHUE
BEIIECTB W XHUMHUYECKUX peakiuii B ObiTy. llepBas moMOIIb MPH XUMHUYECKUX OXKOTaX U
OTpaBJICHUSIX.

XUMHUYECKOe 3arps3HeHHE OKpyKaromield cpeasl (TmpeaenbHas IOMycTUMas KOHLEHTpAIHs
BemectB (nanee — [1/1K). Ponbs XxuMum B penieHnn SKOJIOTHYECKUX TTPOOIIEM.



Xumuueckuu s5xcnepumenm:
u3ydeHue o0pas3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MAaTEpUAIIbI).

Meoicnpeomemuvie cesa3u

Peanuzanust MeXNpeaAMETHBIX CBA3EH MPU M3y4YEeHUU XUMUU B 9 Kilacce OCYyILECTBISETCS uepe3
HCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATUMN, TAK U MIOHSATHH, SIBJISTFOIIIMXCS. CHCTEMHBIMU
JUIS OT/AETBHBIX MPEIMETOB €CTECTBEHHO- HAYYHOTO [IUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC MOHSTHS: Hay4dHBIA (DaKkT, rumores3a, 3aKOH, TEOPHsI, AHAJM3,
CUHTE3, KJIacCUu(UKaIus, IepUOAUYHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOCTUPOBaHNE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOTIOT S, MaTEPUAITBIL.

®dusuka: MaTepus, aToM, JNEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, PaIUOAKTUBHOCTD,
MOJIEKYJa, DJICKTPUYCCKUH 3apsill, MPOBOJHUKH, TMOIYNPOBOAHHUKH, JUAICKTPHUKH, (HOTOIIEMEHT,
BELIECTBO, TEJO, O0bEM, arperaTHoe COCTOSIHHME BEIIeCcTBa, Tra3, pacTBOP, pPAacTBOPUMOCTH,
KpUCTANINYECKAsl pPEeIIeTKa, CIUIAaBbl, (PU3UYECKUE BEIWYUHBI, CAMHHIBI U3MEPECHHS, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3Be3/1bI, COJHIIE.

buonorus: ¢orocuntes, npixanue, Ouocdepa, HSKOCHUCTEMa, MHUHEpAIbHBIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpanbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOMaeMble,
TOILIUBO, BOJTHBIE PECYPCHI.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

M3yueHnne XUMHHM Ha ypOBHE OCHOBHOIO 0OOIIero oOpa3oBaHHUsI HANpaBJICHO Ha JOCTIIKEHHE
00y4aroIUMUCs JTUYHOCTHBIX, METAIPEIMETHBIX U IPEAMETHBIX PE3yIbTaTOB OCBOEHHS Yy4eOHOTro
IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOI'O OOLIETr0 00pa3oBaHUs JOCTUTAIOTCS
B X0Ji¢ 00OyueHHs] XMMUU B €IWHCTBE y4eOHOW M BOCIUTATEIBHOMN JESTEIHHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCHHCKMMH COLMOKYJIBTYPHBIMH M JIyXOBHO-HPABCTBCHHBIMU LICHHOCTSIMH,
MPUHATHIMU B 0011IECTBE IPaBUIIAMU U HOPMAMHU ITOBEJIEHUS U CIOCOOCTBYIOT ITPOLIECCaM CaMOIIO3HAHMS,
CaMOPAa3BUTHUS U COLMAIN3ALUYI 00yUYarOIUXCS.

JIMYHOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCSI PYKOBOJCTBOBATHCSI CUCTEMOM
ITO3UTUBHBIX LICHHOCTHBIX OPUEHTALIMN U PACILIMPEHUE OIIbITA JEATEIIBHOCTH HA €€ OCHOBE, B TOM YHUCIIE
B YaCTH:

1) maTpuoTHYeCKOro BOCIHTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJICIUIO, TIOHMMAaHUs 3HAYCHHUS XWMHUYECKOH HAyKd B JKH3HH COBPEMEHHOTO  OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh  JIOCTOBEPHOW  HMH(pOpMAIMEH O MEePEIOBbIX JOCTHKCHHUIX U OTKPHITHIX
MHUPOBOH M OTEYECTBCHHON XUMUM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOHCTBE MUpa U
00I11eCTBA;

2) rpakIaHCKOro BOCIHHTAHMS:

Hpe)ICTaBJ'[eHI/ISI O COILIMAJIbHBIX HOpMaX n HpaBI/IJ'IaX MECXKIINYHOCTHBIX OTHOHIGHI/Iﬁ B KOJIJICKTHUBE,
KOMMYHHMKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIONE3HOH, y4eOHO- MCCIe0BaTeNbCKOM,
TBOPYECKOW W  JAPYrMX BHMAaX JEATENLHOCTH, TOTOBHOCTH K Pa3’HOOOPa3HOM COBMECTHOM
NIEATENLHOCTH TIPH  BHITIONHEHNM YYeOHBIX, MO3HABATENBHEIX 3a7ad, BHIIOTHEHWH XHMHUYECKHX
BKCHepI/IMeHTOB, CO3JaHNNn yIIe6HI)IX HpOGKTOB, CTpeMJ'IeHI/H[ K B3aUMOIIOHUMAHUIO 1 B3aUMOIIOMOIIIHN B
Tporecce JTOi y4eOHOH NesTeNbHOCTH, TOTOBHOCTH OIEHHBATH CBOE TIOBEIEHHE M MOCTYIKH CBOHMX
TOBapHHIGf/'I C mIo3nnun HpaBCTBeHHLIX nu HpaBOBLIX HOpM C yquOM OCO3HaAHUA HOCHCI[CTBI/Iﬁ HOCTyHKOB;

3) HEeHHOCTH HAYYHOI0 IO3HAHMS:

MHUPOBO33PEHUECKUX MPEACTABICHUI O BEUIECTBE U XUMHUYECKOM pEakKlMH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIONINX OCHOBY /IS HOHUMAaHUS CYIITHOCTH HAyYHOH
KapTUHBI MHpA, MPEJICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOBI, B3aUMOCBS3IX
YeJIOBEKa C MPUPOAHOM CPEAON, O POJIM XUMHUU B MIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

ITIO3HABATEJIBHBIX ~MOTHMBOB, HANPABICHHBIX HAa IIOJYyYE€HHWE HOBBIX 3HAaHUM IO XWMHH,
HEOOXOAUMBIX JUIsl OOBSICHEHUS HAOII01aeMBIX MTPOLIECCOB U SIBJICHMUIA;

M03HABATENbHON, WH(POPMAIIMOHHONM UM YMTAaTENbCKOM KYyJIbTYphl, B TOM 4YHCJIE€ HaBBIKOB
CaMOCTOSITENIbHOM paboThl € y4eOHBIMH TEKCTaMH, CIPABOYHON JIUTEPaTypoH, IOCTYIMHBIMH
TEXHUYECKUMHU CPeACTBaMH UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpeca K OOyYeHUI0O M TO3HAHMIO, JII0OO03HATENBHOCTH, TOTOBHOCTH M CIIOCOOHOCTHU K
caM000pa3oBaHMIO, TMPOEKTHOM M MCCIIEOBATENbCKOM JEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YEHHS B JajbHEHIIEeM;

4) hopMupOBaHHS KYJILTYPbI 310POBbS:

OCO3HAHUs [IEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3IOPOBBIN 00pa3 KU3HHU, OCO3HAHUS IOCIICACTBUN U HETIPHUITHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KypEeHHS), HEOOXOJAMMOCTH COONIOACHHS TpaBUi O€30MacHOCTH  TIpHU
OOpalieHn ¢ XUMHYECKMMH BEIIECTBAMHU B OBITY M PEabHOM JKU3HU;
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5) TpymoBoro BocnuTanus:

MHTEpeca K IIPaKTHIECKOMY H3y4eHHIO PodeccHil U Tpya pa3IndHOro Poja, yBaXKEHHE K TPYLy
U PE3yNIbTaTaM TPYJAOBOM JEATEIBHOCTH, B TOM YHCIE Ha OCHOBE IPMMEHEHUS IPEIMETHBIX 3HAHUIA 110
XMMHH, OCO3HAHHOTO BEIGOPA MHIMBUIYaTbHON TPAeKTOPHH HpPOIOKEHHs OOpa3oBaHMS C y4ETOM
JIMYHOCTHBIX HHTCPECOB U CHOC06HOCTI/I K XHMUH, O6H.[6CTB€HHLIX HHTCPCCOB U HOTpe6HOCTefI,
YCIEIHONH NpoQecCHOHANBHON NEATENBHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHMH, TOTOBHOCT
aJlalTHPOBAThCA B IIPO(ECCHOHAILHOMN Cpeie;

6) 7K0/10rHYECKOro BOCHHTAHMS:

9KOJIOTUYECKU L[€JIeCO00pa3HOro OTHOIIEHUS K MPHUPOJE KAaK MCTOUYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHUS, NOHMMAaHHs II€HHOCTH 3J0pPOBOro M 0Oe30macHoro oopasa XKH3HH,
OTBETCTBEHHOIO OTHOLIEHHA K  COOCTBEHHOMY  (DPM3MYECKOMY U IICUXMUYECKOMY 370POBBIO,
OCO3HAHUsI LIEHHOCTHU COOJII0IEHHS ITPAaBUII O€30IIaCHOTO TOBECHUS IIPH paboTe C BELIECTBAMH, a TAKXKE
B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHSTh 3HaHUs, IOJy4yaeMble NPU HU3YYEHUM XUMHHU, MJIs PEelIeHMs 3aaad,
CBA3AHHBIX C OKPYKAIOIIEW IPUPOJHOW CPENOW, MOBBIIIEHUS YPOBHS 3KOJOTMYECKOW KYJIBTYPHI,
OCO3HaHMA TJ00aJBHOIO XapaKTepa 3KOJOIMYECKHX MpoOsieM M MyTed MX pelleHUs MOCPeICTBOM
METO/I0B XVMHH;

JKOJIOTHUYECKOI'0  MBIIUICHUs, YMEHHUS PpPYKOBOICTBOBAaTbCA MM B  II03HABATEJIbHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBse MeTaIpeIMETHbIX pe3yiabpTaToB BBIJICIISIFOT 3HA4YMMBIC IS
(dbopMHpOBaHUS MUPOBO33PECHHUsI OOLICHAYYHBIEC TIOHATHUS (3aKOH, TEOPHs, MPUHIUI, THUIIOTe3a, (akKT,
cucTteMa, IpOLECC, 3KCIEPUMEHT U JpPYyroe), KOTOpble MCIHOJb3YIOTCSd B €CTECTBEHHO-HAy4YHBIX
yueOHBIX MpeAMEeTax M MO3BOJIAIOT Ha OCHOBE 3HAHMM U3 JTUX MpPEAMETOB  (OpPMHUPOBATH
NpEJCTaBIeHUEe O LEJOCTHOW Hay4yHOH KapTUHE MMpa, U YHUBEpCaJbHbIE YUeOHbIE JEHCTBUS

(mo3HaBaTenbHblE, KOMMYHHUKATHBHbBIE, DPETYJISTUBHBIE), KOTOpBIE o0ecrieunBaroT
¢dbopmupoBaHue TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHWPOBAHUIO U OCYILECTBICHUIO Y4eOHOU
JESTEIIBHOCTH.

ITo3naBaTenbHBIC YHHBEpPCATbHbIC Y4eOHBbIC NeHCTBHA
Ba3zoBble 1ornueckme aeiicTBus:

YMEHHE HCII0NIb30BaTh MPUEMbI JIOTHUECKOTO MBILIUICHUS NP OCBOCHUM 3HAHWM: pacKpbIBaTh
CMBICJI XMMUYECKHX MOHATHH (BBIICIATh UX XapaKTepHbIE MPU3HAKHU, YCTAaHABIMBATh B3aUMOCBS3b C
OPYTUMU TOHSTHSIMH), HCIHOJIb30BaTh IOHATUSA JJs OOBSACHEHUS OTAEIbHBIX (DAKTOB U SIBICHUH,
BbIOMPATh OCHOBAHUS M KPUTEPHHU JUTSI KIACCU(PHUKAIIMU XUMHUYECKUX BELIECTB U XUMHUECKUX PEaKIHid,
YCTaHABIIMBATh MPUUYMHHO-CJIEICTBEHHbIE CBSI3U MEXIYy OOBEKTaMU H3YYEHHUS, CTPOUTH JIOTUYECKHE
paccyxneHus (MHAYKTUBHBIE, AECIYKTUBHBIE, 1O AaHAJOTWHU), IPOBOAMTH BBIBOJBI U 3aKIIOUECHMUS;

yMEHHE MIPUMEHSITh B nporecce MO3HAHUS TIOHSITHS (mpeameTHble U
MeTanpeaIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIOIb3yeMble B XUMHUHU, IPE0OPa30BLIBATh
IIMPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIE MPEICTaBICHUS — XUMUYECKUN 3HAK (CUMBOJI JIEMEHTA),
xumuueckas ¢GopMysia U ypaBHEHHE XUMUYECKOW peakluu — MpHU pelIeHHH y4eOHO-II03HaBaTEeIbHBIX
3a/a4, C y4ETOM O3TUX MOJEIBHBIX IPEICTABICHUIN BBIABIATE M XapaKTEPHU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIMH, BBIABIATH OOLIHE
3aKOHOMEPHOCTH, NPUYMHHO-CIEJCTBEHHBIE CBA3M M IPOTHUBOPEYMs] B HM3Y4aeMbIX IIpoLlEcCcax M
SIBIICHUSIX.

Ba3oBble ucciiefoBaTe/ILCKHE AeiiCTBYA.

YMEHHUE UCIO0JIB30BaTh ITOCTABJICHHBIE BOIIPOCHI B KaU€CTBE MHCTPYMEHTA ITO3HAHMUS, a TAKKE B
KayecTBE OCHOBBI JUIsl (OPMHPOBAHUS THUIOTE3Bl IO IPOBEPKE IMPABHIBHOCTH BBICKA3bIBAEMbIX
CY’KIICHUN;
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MpUOOpeTeHUEe OMblTa MO IUIAHUPOBAHUIO, OPraHW3alMd U TPOBEICHUIO YUYEHUYECKUX
SKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IIPOLECCA, CAMOCTOSATEIbHO IIPOrHO3UPOBATH €r0
pe3ynbrat, GopMynupoBaTb OOOOLIEHHS W BBIBOABI IO pe3yjibTaTaM IPOBEICHHOIO OIbITA,
MCCIIEIOBAHMSI, COCTABIIATH OTYET O MPOJAETaHHOM padoTe.

Padora ¢ nundopmanmeii:

yMEHHUE BBIOMPATh, aHAIM3UPOBATH U HHTEPIIPETUPOBATH HH(POPMAITUIO Pa3IMUHBIX BUIOB U GOPM
IIPEJCTABICHHUS, TOJIy4aeMYIO U3 Pa3HbIX HICTOUHUKOB (HAy4YHO- MOMYJISIpHAs JUTEpaTypa XUMHYECKOIO
cojiep KaHusl, CIIPaBOYHbIE TTOCOOMs, pecypchl MHTepHeTa), KPUTHUECKH OIICHUBATH MPOTUBOPEUYHUBYIO
U HEJJOCTOBEPHYIO HH(DOPMALIHIO;

yMEHHE MPUMEHSATh pPa3MyHbIe METOAbl M 3alpOChl MPH MOUCKE U OTOOpe MHPOpMAIUH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX ISl BBINOJIHEHUS Y4YEOHBIX M IO3HABATEIbHBIX 3ajau
ONPENCNICHHOTO0 THWIIA, TPUOOpPETeHHEe OmnbiTa B 00JACTH HCIOIB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJleHUE KYJIbTYpOil AKTHBHOIO KCIIONb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CICTEM, CAMOCTOSITEIIbHO BEIOMPATh ONTUMATBHYIO (DOpMY TIpe/ICTaBICHHS HHPOPMAIH 1
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXKHBIMU CXEMaMH, AWarpaMMaMu, IpyruMu Qopmamu
rpauKy ¥ UX KOMOMHAIUSIMU;

yMEHHE UCIIOJIb30BAaTh u aHAJIM3UPOBATh B mporecce yueOHOU U
HCCIIEI0BATENIbCKON IEATENbHOCTH MH(OPMAITUIO O BIMSIHUU MPOMBIILIEHHOCTH, CETCKOTO XO03SMCTBA
Y TPAHCIOPTa Ha COCTOSIHUE OKPY>KAIOIIeH TPUPOTHOM Cpebl.

KoMMyHHKaTHBHbIE YHHBepcajibHble Y4YeOHbIe AeiicTBHA:

YMEHHE 33J1aBaTh BOIPOCH! (B XOJ¢ AWAJora M (WJIM) AUCKYCCHHU) 1O CYIIECTBY OOCYXIaeMou
TeMBbI, (POPMYIIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIHHO BBITIOJIHEHUS TIPEUIOKCHHON 3a1a4H;

HpI/IO6p€T€HI/I€ OIlbITa IMPE3CHTAIHWU PE3YJIbTATOB BBIIIOJIHCHUA XWMHYCCKOI'O SKCIICPUMCHTA
(;1abopaTopHOTO OmBITA, J1a0OPAaTOPHOW PAOOTHI MO HCCIIEAOBAHUIO CBOMCTB BEHIECTB, Y4EOHOTO
MIPOEKTA);

3aMHTEPECOBAaHHOCTh B COBMECTHOI CO CBEPCTHHKAMHU I103HABATEIbHOM U UCCIIEA0BATENBCKOM
JESTeTBbHOCTH TPHU PEUICHWHM BO3HHMKAIOMIMX IPOOJIEM Ha OCHOBE ydera OOMIMX WHTEPECOB H
COIJIAaCOBaHUS MO3ULMH (00CyXJIeHHs,, OOMEH MHEHUSIMH,
«MO3I'0OBBIC HITYPMBID», KOOPpAWHALIUA COBMECCTHBIX HeﬁCTBHﬁ, OMpPECACIICHUC KPUTCPUCB IO OLCHKEC
Ka4yecTBa BBIIOJHEHHON paboThI U JpyTHE);

PeryasiTuBHble YHMBepcaJibHble YueOHble 1elCTBHS:

YMEHHE CaMOCTOSTENBHO OINPEACHATh LEIU ACATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTHUPOBATh CBOIO ACSTEIbHOCTh, BbIOMpaTh Hanbosee
3¢ deKTUBHBIE CIOCOOBI pEIIeHUs] YYEOHBIX M IO3HABATENBHBIX 3a/1a4, CAMOCTOATEIBHO COCTABIIATh
UM KOPPEKTHPOBATh MPEJIOKECHHBIA AJTOPUTM JEWCTBUN INPH BBINOJHEHWN 33aJaHUN C y4E€TOM
MOJTy4YEeHHUs] HOBBIX 3HAHHH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PeaKIUsIX, OLIEHUBATh COOTBETCTBHE
IIOJIyYEHHOTO pe3yJibTaTa 3asBICHHOW IIE€NW, YMEHHME HCIIOJIb30BaTh W AHAJIM3UPOBATH KOHTEKCTHI,
[IpeAJIaraeMble B yCIOBUU 3aIaHUMN.

INPEAMETHBIE PE3YJIBTATbHI

B cocraBe mpeaMeTHBIX pPE3yIbTATOB IO OCBOSHHUIO O0OS3aTENBHOTO  COJEpKaHUS,
YCTaHOBJICHHOTO JJaHHOH (penepanbHOM pabodeil MporpaMMO¥, BEIJEISIOT: OCBOCHHBIC 00 yIAFOIIIIMUCS
Hay4yHbIC 3HAHUS, YMEHHUS M CHOCOOBI JeHCTBH, crnenuduueckue s MPEAMETHON obiactu
«XuMUS», BUABI JEATETLHOCTH TI0 MOJTYyYEHHUI0 HOBOTO 3HAHUS, €r0 MHTEPIIPETAIINH, TPEOOPa30BAHUIO
Y IPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX U HOBBIX CUTYAIIHSIX.
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K xonmy o0y4enus B 8 kiacce y o0y4qaromierocs Oyayt chopMHpOBaHbI CIAEAYIOIINE TPEIMETHBIC
pE3yJIbTaThI 110 XUMUU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHUI: aTOM, MOJIEKYJIa, XUMUYECKUM 3JIEMEHT,
IIPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOJHAs), BAJECHTHOCTH,
OTHOCHUTEJIbHAs aTOMHasi M MOJIEKYJspHash Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi 011 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUH, MOJISIPHBINA 00bEM, OKCHJI, KUCIIOTA, OCHOBAHHE,
COJIb, AJIEKTPOOTPULIATENILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas peaklus, Kiaccuukaus peakui:
peaKkIMM COEAMHEHHs, PEaKUUH pPAa3JIOKEHUs, pPEaKlUd 3aMEIICHUs, peakuuu oOMeHa, IK30- U
SHAOTEPMUUYECKUE pPEaKIMH, TeIIoBOM 3¢ (deKT peakiuu, Sapo aroma, 3JIEKTPOHHBIA CIION aroma,
aTOMHasi OpOUTaJb, PAJNyC aTOMa, XUMHUYECKasi CBS3b, MOJSIPHAs M HENOJSpHAs KOBAJCHTHAs CBS3b,
MOHHAsl CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBast 10JIs BelIeCcTBa (IIPOLIEHTHAs! KOHIICHTpAI[Ms) B
pacTBope;

WJUTFOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHI U IPUMEHSATh 3TU MOHATUA HPU
ONMCAaHUU BEUIECTB U UX MPEBPALICHUI;

HCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JJIsi COCTaBJIEHHUS (OpPMYJ BELIECTB U ypaBHEHUN
XUMHUYECKUX PEAKIUH;

OIIpeEIATh BAJIEHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COECIUHEHUSX, CTENEHb OKHUCICHUS
JJIEMEHTOB B OMHApHBIX COCAMHEHMSX, MPUHAAIEKHOCTh BEIIECTB K ONPEAEICHHOMY KIACCy
COEMHEHUI 1Mo (opmynaM, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHAss U MOHHAs) B HEOPraHMYECKHUX
COEJIMHEHMUSIX;

packpsiBaTh cMbIch Ilepuoauueckoro 3akona [[.M. MeHneneeBa: 7eMOHCTPUPOBATH ITIOHUMaHUE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUUYECKHUX AJIEMEHTOB OT MX IoJjiokeHus B [lepuogunueckoit
CUCTEME, 3aKOHOB COXPAHEHHS MacChl BEILIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJISPHOTO
yueHus, 3aKoHa ABOrajpo; OMHUCHIBaTh U XapakTepus3oBaTh Tabmuunyio dopmy Ilepumomuueckoit
CHUCTEMBI XUMUYECKHX 3JICMCHTOB: pPa3lIndaTh MOHATHUS «TJIaBHAS MOATpyIMa (A-rpymnmna)» u «mododHas
noarpynna (b-rpymnma)», Masbie 1 GOJbIIIHe EPHOIbl, COOTHOCUTH 0003HAUEHUS, KOTOPhIE UMEIOTCS B
tabmune «llepuogmueckass cucrema xumuueckux odiemeHToB .M. MenpeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTHKAMHU CTPOEHUS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB M 3apsl slpa, oOIIee Yucio
AJIEKTPOHOB U paclpeiesIeHUe UX M0 IEKTPOHHBIM CIIOSM);

KJIacCU(PUIIUPOBATH XUMUYECKHE dJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKHE pPEeaKIIuu
(Mo 4YucIy M COCTaBy YYAacTBYIOIIUMX B PEaKIMM BELIECTB, IO TEIJIOBOMY 3D (DEKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOICTBA BEIIECTB Pa3UYHBIX KIIACCOB,
MOATBEPKasi OMUCAHWE TPUMEPAMH MOJEKYJISIPHBIX YPAaBHEHMM COOTBETCTBYIOIIUX XUMHUYECKHUX
peaKuuii;

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAU€CTBEHHOT'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B pa3JIMYHBIX YCIOBHSIX;

BBIYUCTISATH OTHOCUTENBHYIO MOJEKYISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XHUMHYECKOTO dJIEMEeHTa 1o (hopMysie COeIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B paCTBOpPE, IPOBOTUTH
pacueTsl 10 YpaBHEHUIO XUMUYECKOHN peaKIlnu;

IMPUMEHATE OCHOBHBIC OIICpaIuu MBICJIUTEIbHOMN JACATCIBHOCTH — aHaJIu3 U CUHTE3, CPABHCHUC,
00001IeHNe, CHCTeMaTH3allnI0, KiIacCu(hUKAIIO, BEISIBICHHE MPUYNHHO- CIIEJCTBEHHBIX CBSI3EU — IS
HU3YyUCHUA CBOMCTB BCIICCTB U XHUMHUYCCKUX peaxunﬁ, CCTCCTBCHHO-HAYYHBIC MCTOABI IMO3HAHHUA —
HaOIoIeHNe, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN ),

CIIeZIOBATh TPaBUIIaM TOJIE30BAHMS XUMHUECKOW MOCY/I0H 1 TabopaTopHBIM 000pyIOBaHUEM, a
TakKe MpaBWIaM OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBHIMOTHEHUIO
a00pPaTOPHBIX XUMHUYECKUX OIBITOB TI0 TIOTYUYEHUIO M COOMPAHHUIO Ta3000pa3HBIX BEMIECTB (BOJIOPOIa
U KHCIIOpOJa), TPUTOTOBJICHUIO PACTBOPOB C OMPEACNEHHOW MAacCOBOW J10Jied pPacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATh U MPOBOJUTH XHUMHYCCKHUEC JSKCIICPUMCHTHI IO PpaCllO3HABAaHUIO PaCTBOPOB
ienoueid M KUCIOT C MOMOIIBI0 HHANKATOPOB (JakmMyc, (eHondTaaernH, MeTUIOPAHXK U APYTHUE).

K koH1y o06y4enus B 9 kiaacce y oOy4qaromierocs 0yayt chopMHpOBaHbI CIAEAYIOIINE TPEIMETHBIC
PE3YIbTATHI 110 XUMHU: PACKPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX HOHATHH: XUMHUYCCKUN 3JICMCHT,
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aTOM, MOJEKyJa, HOH, KATHOH, aHUOH, IMPOCTOE BEILECTBO, CJIOXKHOE BEIIECTBO, BAJECHTHOCTD,
ANEKTPOOTPHULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas peakliys, XUMUYECKasl CBSA3b, TEIJIOBOM
3pdeKT peakuuu, MOJb, MOJIAPHBIE  00BEM, PACTBOp, DJIEKTPOJIUTBL,  HEIIEKTPOJIUTHI,
AJIEKTPOIUTUYECKAs AUCCOLMAINS, PEAKIIMA HOHHOTO 00OMEHA, KaTalln3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTuMble U HEOOpaTHMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU, OKUCIIUTEID,
BOCCTAHOBUTEIIb, OKUCIICHHE M BOCCTAaHOBJICHHE, AIJIOTPONHs, aM(pOTEepHOCTh, XMUMHUYECKas CBS3b
(KoBaJIeHTHAsi, HOHHAs, METAJJIMYECKas), KpUCTaNINYecKas PEeLIeTKa, KOPPO3Us METAJUIOB, CIUIABBI,
CKOPOCTb XUMHUUYECKON PEaKLUU, IPEAEIIbHO JomyctuMas koHenTpauus [11JIK Bemecrsa;

WJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX IMOHATUI U IPUMEHATDH 3TH IOHATHS IIPU
OIMCAaHUU BELIECTB U UX MPEBPALLEHUM;

UCIOJb30BAaTh XMMUYECKYI0 CHUMBOJMKY Ui COCTaBiI€HUs (OpMyN BELIECTB U ypaBHEHUH
XUMHMYECKHUX PEaKIIN;

ONpEAEATh BAJIEHTHOCTb U CTENEHb OKHUCJIEHHS XMMMUYECKHUX 3JIEMEHTOB B COCIMHEHUSX
Pa3IMYHOI0 COCTaBa, IPUHAICKHOCTD BEIIECTB K ONPEAEICHHOMY KJIACCy COeIMHEHHH 10 JopMyiam,
BUJ XMMHYECKON CBS3U (KOB&JICHTHAs, MOHHAs, METAJUINYECKasi) B HEOPraHUYECKUX COEAMHEHUSX,
3apsil MOHA IO XHMMHYECKOM (opmyse, XapakTep Cpelsl B BOJHBIX pacTBOpax HEOPraHMYECKUX
COEIMHEHUH, TUIl KPUCTAJUIMYECKOM peIIeTKH KOHKPETHOTO BEIIECTBA;

pacKkpsIBaTh CMBICTI IIepnoauueckoro 3aKOHA d.N. MenneneeBa u
JEMOHCTPUPOBATH €0 IOHUMAaHHE: ONMCHIBATh U XapaKTepr30BaTh TabamuHyro ¢popmy Ileproamueckoit
CHCTEMbl XUMHUECKHUX 3JIEMEHTOB: pa3INyaTh HOHATHS «IJIaBHAs noArpymnmna (A-rpymnmna)» 1 «1o0ouHas
noarpymnmna (b-rpymma)y, Mansie u 60bIIME TEPUOIBI, COOTHOCUTh O00O03HAUYEHUS, KOTOPhIE MMEIOTCS
B IE€PUOAMYECKON TaOJMIle, C YUCIOBBIMU XapPaKTEPUCTHKAMU CTPOEHHsS aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsj siapa, oOIIee YHCIo JIEKTPOHOB M PACIPEICICHNE UX 0 3JIEKTPOHHBIM
CJIOSIM), OOBACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JEMEHTOB M MX COECJUHEHUH B
[peienax MajbIX IEPUOJO0B U IVIaBHBIX MOATPYII C YU€TOM CTPOEHHUS UX aTOMOB;

KJ1accu(uuupoBaTh XUMHYECKHE JJIEMEHTHI, HEOpraHU4ecKue BEIIIECTBA,
XUMHUYECKHE peakuuu (M0 4YHMCIy MU COCTaBy Y4YaCTBYIOUIMX B pEaKUUU BELIECTB, M0 TEIIIOBOMY
3pdeKxTy, MO HM3MEHEHHUIO CTENeHeH OKHUCIEHUS XUMHUYECKHUX DJIEMEHTOB); XapaKTepH30BaTh
(omuchiBaTh) oOmME U cHenuUUecKue XUMHUYECKHE CBOMCTBA MPOCTHIX M CIIOXKHBIX BEIIECTB,
MOATBEPK/1asi ONMCAHUE MPUMEpPAMH MOJEKYISPHBIX
Y MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX XUMUUYECKHUX PEAKIIHIA;

COCTaBJIATh YpPaBHEHUS DJIEKTPOJUTUYECKOW JUCCOLMALMU  KUCJIOT, ILEJIOYER U COJIeH,
MOJIHBIE W  COKpAllleHHblE ypaBHEHHUS peakUUid HOHHOrO OOMEHa, YpaBHEHUS pEaKIHii,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE N'€HETUUECKON CBSA3M MEXKAY BEILIECTBAMU Pa3IMYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI TIOCPENCTBOM COCTABIICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXKHOCTH MPOTEKaHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUYHCIIATh OTHOCUTEJIBHYI0 MOJIEKYJSPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO [JOJIIO
XUMHUYECKOT'0 AJIEMEHTA M0 GopMyJie COETUHEHHS, MACCOBYIO JOJII0 BEUIECTBA B PACTBOPE, MPOBOIUTH
pacueTsl 10 YpaBHEHUIO XUMUUYECKOM peakLnu;

co0IroAaTh MpaBuiia MOJIb30BAHUSI XMMHUYECKOM MOCyA0N U 1a00opaTOpHBIM 000py/IOBaHUEM, a
TaKKe NpaBWiIa OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHM C MHCTPYKIMSMU MO BBITOJTHEHUIO
71a00PAaTOPHBIX XUMUYECKUX OTBITOB MO MOJIYYEHHUIO U COOMpPAHUIO ra3000pa3HbIX BELIECTB (aMMHaKa
U YTJIEKUCIIOTO ra3a);

MPOBOAUTHh PEAKIMH, MOATBEPXKJIAIOLINE KAueCTBEHHBIM COCTAaB pPA3JIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOPUAOPOMHI-, HOAU-, KapOoHaT-, ¢ocdaT-, CuIMKar-, cyiabdar-,
TUIPOKCHU/I-MOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METaJJIOB, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OMEpAIllMi MBICIUTEIbHON AESITEIbHOCTH — aHAIM3 U CHUHTE3, CPaBHEHHUE,
0000111eHIE, CHCTEeMATU3AINIO, BBISIBJICHUE TPUYHMHHO-CIICICTBEHHBIX CBA3EH — JJISl U3YUCHHsI CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKIMH, €CTECTBEHHO- Hay4yHbIe METOJbl IO3HaHHUA — HaOJIOJCHHUE,
U3MEpPEHHUE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEaIbHBIA U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
N HaumeHoBaHnue K o
° 0JIN4€CTBO CHOBHBbIE BH/IbI eATeJIbHOCTH
pa3aesioB U TeM OcHoBHOE coepxaHue ! o
n/n 4acoB o0yyarommxcst

y4eOHOro npeamera

HepBOHaqaanMe XUMHYECCKHUEC ITIOHATUSA

11 XuMmus — BakHas 5
00J1aCTh
€CTECTBO3HAHUSA
Y MPaAKTUYECKOMN
JIEATEILHOCTH

YCJIOBCKaA

IIpenmer xumuu. Posb XUMUM B KU3HU
4esoBeKa. XUMHUS B CUCTEME HayK.

Tena u BeniecTBa. Pu3nyecKue CBOMCTBA
BEIIEeCTB. ATperaTHoe COCTOSIHUE
BemecTB. [loHsATHE O METO1aX MMO3HAHUS
B XUMHH. YUCThIE BEIECTBA U CMECH.
CniocoObl pa3ieneHus: CMecei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

3HAKOMCTBO ¢ XUMHUYECKOM MOCy101,

C MpaBuiIaMu paboThI B TabOpaTOpUH

U IpueMamMu oOpalieHus ¢
1a00paTOPHBIM 000PYIOBAHUEM.
dwuznyeckue CBOMCTBAa 00pa3IoB
HEOPTraHUYECKHUX BEIIECTB — METAIIJIOB

1 HEMETAJLJIOB.

Crioco0sl pazaenenus cMeceit
(¢punbTpoBaHUe, BEITAPUBAHNE,

TUCTHILISINS, XpoMmarorpadus).

P ACKPBIBATh CMBICJII U3ydaCMBbIX TTOHSITHH.

PackpbIBaTh poiib XUMHUU B IPHPO/IE

Y JKU3HH YeIIOBEKa, €€ CBA3h C APYTUMHU
HayKaMHu.

Paznnyath 9ucCTHIC BEECTBA U CMECH;
OJIHOPOJIHBIE U HEOTHOPOIHBIE CMECH.
Pazimuath pusndeckre 1 XUMHYECKUE
SIBIICHHUSL.

CrnenoBaTh aNroOpuTMaM UCTIOIB30BaHUS
IKCIIEPUMEHTAIILHBIX METOJIOB —
HaOII0JICHUS U IKCIIEPUMEHTA.
HaGmronaTe 1 onuckiBaTh OOBEKTHI

IpU IPOBEIACHUH JEMOHCTPALIUI

Y Ta0OPaTOPHBIX OMBITOB M0 U3YYECHUIO
(u3MUECKUX CBOMCTB BEUIECTB, CIOCOOOB
pa3aeneHus CMECeU BEILECTB.
[TpoBOANTH XUMHUECKUIA SKCTIEPUMEHT
TIpH pa3fielieHuu cMecel (Ha mpumepe

OYHCTKHU HOBapeHHOﬁ CO.III/I) B X0A€
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Jlabopamopuvie onvimui: W3ydeHue u
onucanue (PU3NYECKHX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEILIECTB.

W3yuenne crmocoOoB pazaeneHust cmeced (c
MOMOIUIbIO MAarHNUTA).

Ilpaxmuueckue pabomuwl:

No 1. IlpaBuma paboTel B JabopaTopud H
npueMbl  oOpamieHuss ¢ Ja0OpPaTOPHBIM
00opyI0BaHUEM.

Ne 2. Paznenenue cmeceil (Ha mpuMepe OYHCTKH|
MIOBapEHHOM coJn)

paKkTUYeCKOr paboThl No 2.

CrnenoBath IpaBHIaM IMOJIb30BAHUS XUMUYECKON
MOCYZIOW | JIaDOpaTOPHBIM O0OPYIOBaHHEM, a
TaKKe MpaBUiiaM OOpalleHUS C XUMUYECKHUMHU
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHEH
OpU  BBINOJHEHUH  IPAKTHUECKOM
pabotsr Ne 1.

BricTpanBath pa3BepHYTbIE€ IHUCHBMEHHBIE |
YCTHBIE OTBETHI C OTIOPOH

Ha uH(pOpMaIHIo U3 yueOHHKa

U CIIPAaBOYHBIX MaTE€PHAIIOB, TPAMOTHO
UCIIOJIB30BaTh M3y4YEHHBIN NOHATUMHBIN amnmnapar
Kypca XUMHH

1.2.

Bemectsa
U XUMHUYCCKHUC peaKIII/II/I

15

ATOMBI M MOJEKYyJbl. XHMHUYECKUE

sneMeHThl.  CUMBOJBI  XMMHUYECKHUX
aneMeHToB. IIpocTeie H  CIOXKHBIE
BEIIIECTBA. ATOMHO-MOJIEKYJISIPHOE
yYeHUE.

Xumnueckass ¢opmyna. BajgeHTHOCTH aTOMOB
XUMHUYECKHUX 3JIEMEHTOB.

3akoH OCTOSIHCTBA cocTaBa BEILIECTB.
OrtHOCHUTEIBHAA aTOMHAs Macca.
OtHOCUTEIbHAA MOJIEKYJIIpHas macca.

MaccoBast o1l XMMHYECKOTO d3JeMEeHTa B
coeauHenuu. KommuectBo BemiecTBa. Mouib.
MousipHass Macca. B3auMocCBs3b  KOJMYECTBA,
Macchl M YHcia CTPYKTYPHBIX €MHUI] BELIECTBA.
Pacuertsl o dbopmyiiam XUMHAYECKUX
COCIUHEHUN.

dusnueckue n XUMHUYECKHUEC SIBJICHUA.
XuMHUecKasi peakiys U ee NpU3HaKku. 3aKOH
COXpaHEHMsI MaCChl BELIECTB.

XUMHUYECKUE ypaBHEHUSI.

Knaccudukanus XUMHYECKHUX peaxiuif
(coemuHeHuUsI, pa3ioKeHUs, 3aMEIIICHHs, OOMEHA).

OnpenensiTb NpPU3HAKKM XUMHUYECKHUX PEAKIUil,
YCIIOBUS UX MIPOTEKaHMUS.

OOBACHATH CYIIHOCTD (PU3UIECKUX

U XUMHUYECKUX SBJICHUH C TOYKH 3PEHUS
ATOMHO-MOJIEKYJISIPHOT'O YUEHHUSI.
Knaccudunuponatsb XUMHYECKHE

peakuuu (MO YHCIY M COCTaBY
pearupyommux U 00pa3yroUmxcs
BEIIECTB).

CoctaBasath (opMyIbl OMHAPHBIX

BEUIECTB IO BAJIEHTHOCTM M  ONPEIENSThH
BAJIEHTHOCTH 10 (hopMysam BemiecTB. Onpenensry
MPU3HAKU XUMHYECKHX pEeaKlui, YCIOBHUS UX
MIPOTEKAHHUS.

OOBACHATH CYIIHOCTh (PU3MYECKHUX

U XUMHMYECKHUX SIBICHUH C TOYKU 3pEHUS
aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI.
Knaccudumnuponats XUMHYECKHE

peakiuu (MO0 4YHMCIAYy M COCTaBY
pearupyomux H  00pa3yroIIMXcs
BEILIECTB).
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Xumuueckuii IKcnepumernm:

Jlemoncmpayuu.

duznveckue CBOICTBa o0pasIos
HEOPraHWYECKHX BEIIECTB — METALIOB U
HEMETAIIJIOB.

OOpa3ibl  BEHIECTB KOJWYECTBOM 1 MOJb.
dwusndeckue sBIeHUs (TUIABICHUE BOCKA, TAsTHHIE
JbJa, pacTUpaHue caxapa

B CTYIIKE, KUTICHHE ¥ KOHJICHCAIIUS BOJIBI).
Xumudeckue — sBiIeHHS ~— (TOpeHHE  CBEYH,
MIPOKAJTUBAHUE MEIHOU MIPOBOJIOKH,
B3aMMOJICICTBHE CO/BI HIIU MeJa

C COJITHOM KUCIIOTOM).

Hab6nronenue MIPU3HAKOB POTEKAHUS
XUMHUYECKUX peakiuii (pas3iokeHue caxapa,
B3aMMO/JICVCTBUE CEPHON KUCIOTHI C XJIOPUIOM
Oapusi, MONy4YeHUE U PA3I0KEHHE TUIPOKCHUIA
meau (1) mpu HarpeBaHuu, B3auMOICHCTBUE
xene3a ¢ pactBopom comu meau (I1). OnbiThl,
WUTIOCTPUPYIOIINE 3aKOH COXPAHEHUS MACCHI.
Jlabopamopuvie  onvimwui:  Co3gaHue
MojieJIel MOJIeKy (IIapOCTEePIKHEBBIX ).

Onucanne (QU3MYECKUX CBOMCTB  00paslioB
HEOPraHMYECKUX BEIIECTB — METAUIOB U
HEMETAJIOB. XUMUYECKUIl IKCHEPUMEHM:
Llemoncmpayuu.:

dusnyeckue CBOICTBA 00pasIoB
HEOPraHWYECKUX BEIIECTB — METAUIOB M
HEMETAJIOB.

OOpa3ibl  BEMIECTB KOJWYECTBOM 1 MOJb.
dusuyeckue siBjeHus (I1aBJICHUE BOCKA, TasSHUE
JBJ1a, pacTUpaHue caxapa

B CTYIKE, KUTICHHE ¥ KOHJACHCAIIUS BOJIbI).
XHUMHUYeCKUe SIBJICHHS (ropenue CBEYH,

IMPOKAJINBAHUC MEIHOMI ITPOBOJIOKH,
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Hroro no pazgeny

20

BaskHeiinue NMpeaACTABUTEC/IN HEOPIraHUYCCKUX BEIIECTB

2.1

Bosnyx. Kucnopon.
ITonstue o006
OKCHJIax

6

Boznyx — cmech razos. CocraB Bo3yxa.
Kucnopon — »a1nemMeHT u  1mpocroe
BellecTBO. Haxoxaenue kuciopoaa

B IpHupoje, (u3Myeckue M XUMHUYECKHE
cBoiictBa (peakumu ropeHus). OKCHUIIBI.
[Tpumenenue KHCJIOpO/a. Crioco0b1
[IOJIyUEHUsl KHCIOpOoJa B JIabopaTopuu U
IPOMBIIIICHHOCTH. KpyroBopoT kuciaopoaa B
npupoae. O30H —

JJIOTPOIHAs MoOIUpHUKALHS
TemmoBoit  3ddexr  xumuyeckoi
TEPMOXHUMHUYECKHE YPABHEHUS, IK30-
U SHAOTEPMHUYECKUE peakuuu. ToMIuBO: yroib U
MeTaH.  3arpsA3HEHUEe  BO3JyXa,  YCHUJICHHE
MapHUKOBOrO 3(¢eKTa, pazpylieHHEe 030HOBOIO
cIlosl.

Xumuueckuii sIkcnepumenm:

KHCJIOPO/JIa.
peaKIvm,

Llemoncmpayuu.:

KauecTBennoe onpeaeneHue coaepKaHus
KHUCJIOPOJIa B BO3yX€

[Tonyuenue, cobupanue, pacIro3HaBaHUE
Xumuueckuii 3kcnepumenm:

Llemoncmpayuu.:

duznueckue CBOMCTBA o0pasioB
HEOPraHWYECKUX BEIIECTB — METAUIOB M
HEMETAJIOB.

OOpa3ibl  BEMIECTB KOJWYECTBOM 1 MOJb.
duznueckue siBICHU (TUIaBJICHUE BOCKA, TASTHUE
JBJIa, pacTUpaHue caxapa

B CTYIKE, KUTICHHE ¥ KOHJACHCAIIMS BOJIbI).

XHUMHUYECKHE SIBICHU (FOpeHI/Ie CBCUH,

Hcnonp30BaTh XHMMHUYECKYIO CHUMBOJIUKY JUIf
COCTaBJIeHUs] (OPMYN BELIECTB, MOJIEKYJSAPHBIX
YPaBHEHUN XMMHMYECKUX PEaKLHMi C ydacTHEM
KHCJIOPOJa.

XapakTepu3oBath  (ONMCHIBaTh)  COCTaB
BO31yXa, (u3Mueckue U  XUMHUYECKHE
CBOMCTBA  KMCJIOPOAA,  CIOCOOBI  €ro
HOJYy4YeHUs, NPUMEHEHHEe M 3HaueHHe B
IPUPOJIE U JKU3HU YEJIOBEKA.

CpaBHMBATh peakLUM TOPEHUs U
MEJIJIECHHOTO OKUCIICHHUSL.

OOBACHATH  CYHUIHOCTb  3KOJIOTHYECKHX
npo0iieM, CBSI3aHHBIX C  3arpsA3HEHHUEM
BO3JlyXa.

CnenoBate npaBuiiaM 0e30macHOil paboThl B
nabopaTopuu

IIPH MCIIOJIb30BAaHUM XMUMHUYECKON MOCYyIbl U
000pyJI0BaHUs, a TaK)Ke MpaBUIaM 0OpaleHus

C TOPIOYHMMH BEIIECTBAMHU.

[InannpoBaTh U OCYLIECTBIIATH
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U U3y4eHHue CBOWCTB Kuciopona. Habmronenue
B3aUMOJICHCTBUSL BEILECTB C KHUCIOPOJIOM U
YCIOBHSI BO3HHMKHOBEHUSI U IPEKpalleHHs
ropeHus (mmoxkapa).

Jlabopamopuwiit onvim: (O3HAKOMJIEHUE C
00pa3iamMu OKCUJIOB U ONKUCAHUE UX CBOMCTB.
IIpaxmuueckas paboma:

Noe 3. Tlomyuenme u  coOupanue
KHCIIOpPOJIa, U3YYEHHUE €ro CBOMCTB.
Buiuucnenus:

MOJIEKYJIIPHOM Macchl KUCIOpOJa U 030HA

Ha OCHOBAHHUH aTOMHOM MAaccChl
XUMHUYECKOTO  3JIEMEHTa;  KOJUYECTBA,
MaccChl BEIIECTBA

M0 YPaBHEHUSIM XUMUYECKUX PEaAKIINA

Ha MPAKTUKE XUMHUYCCKHE

AKCTIICPUMEHTHI, TIPOBOJIUTH HAOIIOICHHUSI, JIETIaTh)
BBIBOJIBI 110 pe3yJIbTaTaM

IKCIIEPUMEHTA TPHU TPOBEACHUH T1a0OPATOPHBIX
OTIBITOB U TIPAKTHYECKOM pabOTHI.

BuIUnCIISITh KOJIMYECTBO BEIIECTBA, 00BEM Trasza
o popMynam.

YyacTBOBaTh B COBMECTHOM paboTe B
rpyIIe.

BricTpauBath pa3BepHyThIE NHCHBMEHHBIE W
YCTHBIE OTBETHI C OTIOPOH

Ha HHPOPMALUIO U3 YIeOHUKA

u CIIPaBOYHBIX MaTepHaJioB, IPaMOTHO
UCII0JIb30BaTh W3yYEHHBIN NMOHATUHHBIN anmnapar
Kypca XUMHUH

2.2

Bomopon. Ilomstue o
KHCJIOTaxX U COJISAX

8

Boaoposa — a5eMeHT u mpocToe BEIIecCTBO.
Haxoxnenne Bogopona

B IIpupojie, GU3NYECKUe U XUMUIECKHE CBOMCTBA,
MpUMEHEHHEe, CIOCOObl monydeHus. Kuciorel u
COJIU.

Mounsipaslii 00beM ra3oB. Pacuersl 1o
XUMHUYECKUM YPABHEHUSIM.

Xumuueckuii IKcnepumenm:

Llemoncmpayuu.:
[Tonyuenue,
IKCnepumMenm:
Llemoncmpayuu.
dusnyeckue CBOICTBA 00pasIoB
HEOPTraHWYECKHX BEIIECTB — METAUIOB U
HEMETaJUIOB.

OOpa3ibl  BEMIECTB KOJWYECTBOM 1 MOJb.
duznyeckue sBieHus (MIaBICHNUE BOCKA, TasTHHIE
JBJIa, pacTUpaHue caxapa

coOupanue Xumuueckuil

PackpeiBaTh CMBICT H3y4aeMbIX IOHATHM H
IPUMEHATH 3TH NOHATHS IIPU ONMCAHUU CBOWCTB
BEIIECTB U UX MPEBPALLECHUN.

XapakTepu3oBaTh (ONUCHIBaTh) (U3HUECKUE U
XMMHUYECKHE CBOICTBa BOAOPOAA, CHOCOOBI €ro
MIOJTy4YE€HUs1, IPUMEHEHNE.

Cobupatb mpubOp 1711 HOITY4YEHUs BOJOPO/A.
Hcnons30Barh  XMMHUYECKYIO  CUMBOJIMKY/UIS
COCTaBJIEHUS] (OPMYN BEILIECTB, MOJEKYJSPHBIX
YpPaBHEHUH XMMHMYECKUX PEaKUHMi C ydacTHEM
BOJOpOA.

Bbluucnate  MOJSpPHYHO  MacCy — BEIIECTB;
KOJIMYECTBO BEIIeCTBAa, O0bEM Tasa, Maccy
BEILIECTBA.

[IpoBOAUTH pacyeThl 110 YpaBHEHUAM XUMUYECKHUX|
peakuuii: Koau4yecTBa, 00beMa, Macchl BELIECTBA|
[0 MW3BECTHOMY KOJHMYECTBY, 0O0BEMY, Macce
pEeareHToB WX MPOJYKTOB PEAKIIUH.
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2.3

Bona. PactBopsil.
Ilonarue
00 OCHOBaHHUIX

dusuueckue cBoMcTBa BOAbBl. Boma  kak
pacTtBopUTEllb. XUMHUYECKHME CBOWCTBAa BOJBI.
OcHoBaHus.

PactBopel. Posib pacTBOpoB B mpupone u B
KU3HM  yenoBeka. KpyroBopor Boasl B
pUpoJe. 3arpsI3HEHUE MPUPOIHBIX

BoAg. OxpaHa © OYMCTKAa MPUPOIHBIX BOJ.
Hachiiennble ¥ HEHACHIIEHHBIE  PACTBOPHI.
PactBopuMOCTh BelecTB

B BoJe. MaccoBasg 0S8 BelleCTBa B
pacTBope.

Xumuueckuii IKcnepumenm:

Jlemoucmpayuu:

PactBopenue BEILIECTB c pa3InyHOM]
pacTBOPUMOCTHIO.

B3aumopeiicTBue BoJibl ¢ MeTaUIaMU (HaTpUEM U
KaJIBITEM ).

UccnenoBanue pacTBOPOB KUCIOT

MW IIeJoYeld C TOMOIIbI HMHAMKATOPOB.
Jlabopamopuvie  onvimur  VccnenoBanue
0COOEHHOCTEH pAacTBOPEHMs] BEIIECTB C
Pa3JIMYHON paCTBOPUMOCTBIO.

[IpuroroBneHnue pacTBOpoB

C OIIPECIICHHON MacCOBOM 10JIEN PaCTBOPEHHOIO
BEILIECTBA.

Ilpakxmuueckas paboma

Ne 5. IlpuroroBieHue pacTBOPOB € ONPEEIIEHHOM]
MacCOBOM JJ0JIEW pacCTBOPEHHOTO BEIIECTBA.
Boruucnenus:

C UCIOJIb30BAaHUEM TOHSATHS «MaccoBasi JOJis

BEIIIECTBA B PACTBOPE»

PackpblBaThb CMBICI M3y4yaeMbIX MOHATHH WU
MPUMEHSTH 3TH MOHITUS IPU ONMCAHUH CBOMCTB
BEILECTB M UX IpeBpalleHuil. XapakTepu3oBarh
¢buznueckue

U XMMHYECKHE CBOWCTBA BOJBI, €€ pOJb Kak
pacTBOpUTEIIs B IPUPOAHBIX MpoLeccax.
CocTaBiiATh ypaBHEHUS XUMHUYECKUX DPEaKLUH ¢
y4acCTHEM BO/IBI.

OOBACHATH CYLIHOCTh 3KOJOIMYECKHX HpOOieM,
CBSI3aHHBIX C 3arpsA3HEHUEM MPUPOAHBIX BOJ,
CIOCOOBI OYMCTKH BOJBI OT MPHUMECEH, MephI 110
OXpaHe BOJ

OT 3arpsi3HEHUSL.

[InanupoBaTh W OCYHIECTBIATH Ha

NPaKTUKE XUMUYECKHE

9KCHEPUMEHTHI, IPOBOJUTH HAOIIOAEHUS, JeNaTh
BBIBOJIBI 110 pE3yJIbTaTaM

9KCHEPUMEHTa MpPU MPOBEIEHUHM J1a0OPaTOPHBIX
OTIBITOB U PAKTUYECKOM paboTBhI.

CrnenoBatp npaBuiiaM 6e301acHoOi paboThl B
nabopaTopuu npu WCIIOTb30BaHUN
XUMHUYECKOH OCYIbl M 000PYA0BaHMSL.
[TpoBOIUTH BBIYHCIICHUS C TPUMEHEHUEM TIOHSI THSI
«MaccoBas J10JIs BelllecTBa

B PacTBOpE».

BeicTpanBaTth pa3BepHyTble IHUCBMEHHbBIE U
YCTHBIE OTBETHI C OIOPOU
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2.4

OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX
COEIMHEHNN

11

Knaccudukanus HeOpraHM4ecKHUX COEIUHEHHH.
Oxcuppl. Knaccudukarnus OKCH/IOB:
coneoOpa3ywomue  (OCHOBHBIE, KHCJIOTHBIE,
amQoTepHBIC)

U HecoJieoOpa3ymollue.
OoKcuA0B. DU3MYECKHE U
CBOMCTBA OKCHJIOB.
[TonydyeHue OKCHUI0B.
OcHoBanus. Kitaccudukanys OCHOBaHHMIA: IICIIOYH|
Y HEPacCTBOPUMBIE OCHOBAHHUSI.

Homenknmarypa ocHoBaHuid. @Pu3nyecKue H
XMMHUYECKHE CBOMCTBA OCHOBaHUM.

[TonydyeHnne oCHOBaHUM.

Kucnotsl. Knaccudukanus KHUCIIOT.
Homenknarypa kucinor. @usnueckue W
XUMUYECKHE  CBOMCTBA  KHUCIOT. Psn
aktuBHoctn wmetamuioB  H.H. bekerosa.
ITony4yenue KuCIoT.

Comu. Homenknarypa coneil. ®dusnueckue u
XUMHYECKHUE CBOMCTBA coiieil. [lonyuenue conen.
['eneTndeckas CBs3b MEX/IY KJIacCaMu
HEOPraHWYECKUX  COCAUHCHUM. Xumuueckui
IKCnepumenm:

Llemoncmpayuu.:

OO0pa3iibl HEOPTraHWYECKUX BEIIECTB PA3THYHBIX]
KJIaCCOB.

Howmenknarypa
XUMUYECKHE

OnbITHI, WILTIOCTPUPYIOIIHE XAMHUYECKUE
CBOMCTBA KJIACCOB HEOPTAaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimul
Ornpesenenne pacCTBOPOB KUCIIOT
Y 1IEJ0YEH C MOMOIIBI0 MHANKATOPOB.

I/I3yquI/Ie B3aUMOJCHCTBUS KHCIOT

KnaccudunupoBars uzydyaeMble BelIEeCTBa IO
COCTaBY U CBOMCTBAaM.

CocraBnare  (GopMynbl  OKCHJIOB,
OCHOBaHHUM, COJIeH U Ha3bIBAaTh UX

110 MEXAYHapOIHOM HOMEHKJIAType.
[Iporno3upoBaTh CBOCTBA BEIIECTB
Ha OCHOBE OOmMUX XUMHYECKHX
U3YYEHHBIX KJIACCOB/TPYIII BELIECTB,
K KOTOPBIM OHU OTHOCSITCSL.
CocTaBiATh  MOJIEKYJPHBIE  YpPaBHEHUs
peakiuii, WUIIOCTPUPYIOIIUX XUMHUYECKUE
CBOMCTBAa M CHOCOOBI TMOJYYECHUS BEIIECTB
W3YYCHHBIX KJIACCOB/TPYIII, a TAKXKE
MOJITBEPKIAIOIINX TEHETUYECKYI0 B3aUMOCBS3b
MEXIy HUMH.

[Tpon3BOaUTE BEIYUCIICHUS

110 YPAaBHEHUSIM XUMUYECKUX PEAKIIUM.
[InanupoBaTh M OCYHIECTBJIATH Ha

MPAKTUKE XUMHUYECKUE

9KCIIEPUMEHTHI, IPOBOJUTh HAOIIOICHUS, AeTaTh
BBIBOJIBI 110 pe3yJIbTaTaM

JKCIIEPUMEHTAa TpU MPOBEIECHUIIA00PATOPHBIX|
OTIBITOB M TIPAKTUYECKUX PAOOT.

CrnenoBate mpaBmiaM 0e30mMacHO padOTHI B
naboparopuu

MPU UCTIOJIb30BAHUM XUMHUYECKON MOCYAbl U
o0opyoBaHus.

BricTpauBath pa3BepHyTble NHCBMEHHBIE W
YCTHBIE OTBETHI C OITIOPOU

Ha UH(pOpPMAIHIO U3 yIeOHUKa

u CIIPaBOYHBIX MaTepHaioB, TPaMOTHO
HCMOJI30BAaTh U3YUYEHHBIM MOHATUWHBIA arapan
Kypca XUMHUH

KHCJIOT,

CBOWCTB

22



C METaJIaMH, peaxkuuit HEUTpaIU3alluH.
B3aumoneiicTBue pactBopa CEpHOM KHUCIOTHI C|
okcuziom meau (11).

[Tonyyenue HepaCTBOPUMBIX OCHOBAHHUH.
BoiTecHeHne OIHOTO MeTajlla JPYyruM U3
pacTBoOpa COJH.

IIpakmuuecxas paboma

Ne 6. Pemienne skcnepruMeHTaNBHBIX 3a/1a4
I1o TeEMeE «Baxnenmme KJ1aCCHI
HEOPraHWYECKUX COCIUHEHUI.
Boruucnenus:

[0 yYpPaBHEHUSM XHUMUYECKOM pEaKIuu:
KOJIMUECTBA BEILECTBA, O00BbEMa, MAacCChl IO
M3BECTHOMY KOJIMUECTBY BEIIECTBA, 00BEMY,
Macce peareHToB

WJIM IPOAYKTOB PeaKIuy 1a00PaTOPHBIX OMBITOB U
MPaKTUYECKUX padoT.

CnenoBate npaBuiaM Oe3omnacHoi padoOThl B
naboparopuu

[P UCIOJB30BAaHUM XMUMHYECKON IOCYIBl U
000opyIOBaHUS.

BeicTpanBaTth pa3BepHYTBIE IUCBMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU

Ha “H(pOpMAIMIO U3 yIeOHHUKA

u CIIPaBOYHBIX MaTepuaios, IPaMOTHO
HCIIOJIb30BAaTh U3YUYEHHBIM NMOHATUWHBIN arapar
Kypca XHMHUU JIaDOpaTOpHBIX  OMNBITOB |
MPAKTUYECKHUX paboT.

CrnenoBaTh mpaBuiiaM Oe30MacHON paboOThHl B
nabopaTopuu

IIPU UCHOJb30BAaHUM XHUMHUYECKON MOCYIbl M
000pyI0BaHUsI.

Uroro no pazgeny:

30
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Iepuoauveckuii 3axkoH u [lepuoagnueckasi cucrema xumuuecknx 3jemMeHToB [[. U. MenneneeBa. CTpoeHune aToMoB.
Xumuyeckas cBsizb. OKUCIANTEILHO-BOCCTAHOBUTE/IbHbIE PeaKIIU

3.1 [Teproauaeckuit
3aKOH

u Ilepuonuueckas
CHCTEMa XUMHUYCCKUX
3JIEMEHTOB

. W. Menneneesa.
Crpoenue aToma

7

[lepBble  MONBITKM  KJIacCU(PUKALMU
XUMUYECKUX dyeMeHTOB. llonsatue o
IpyNIax CXOAHbIX 3JIEMEHTOB

(enoyHble W IIEJIOYHO3EMENbHBIE METAJLIbL,
raJoreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPHIE
00pa3ytoT ampoTepHbIE OKCHUBI 1 THAPOKCUIBI.
ITepuoanueckuii 3akoH. [lepuonuyeckas cucremal
XUMHYECKHX JIEMEHTOB

HA.N. Menneneea. KoporkonepuogHas u
JuHHOTIepuoaHas  ¢opmbl  [lepuonuueckoit
CUCTEMBl  XuMHYeckux anemeHros J[.H.
Menneneena. [Tepuoabt u TPYIIIBL.
PU3NYECKUN CMBICIT

MOPSIIKOBOTO HOMEpPA, HOMEpPOB IIEpHONA H
IPYMIIBI DJIEMEHTA.

Crtpoenue atoMoB. COCTaB aTOMHBIX

anep. Msoromel.  Onektponsl.  CtpoeHue
AIIEKTPOHHBIX 000J0YeK aToMoB mepBbIX 20
XUMUYECKUX  dneMeHTOB  Ilepuommyeckon
CHUCTEMBI

J.1. MenneneeBa. XapakTepUCTUKA XUMUYECKOTO|
JJIEMEHTA

o ero nojoxxkeHuto B Ilepuoandeckoin cucreme
J.. Menneneena.

3aKOHOMEPHOCTH M3MEHeHus paaunyca. CTpoeHue
aToMoB. CocTaB aTOMHBIX

anep. HWsorombl.  OnektpoHbl.  CtpoeHue
AIIEKTPOHHBIX 000JI0YeK aToMOB THepBbIX 20
XUMHYECKHX  3JIeMeHTOB  Ilepuonnueckon
CUCTEMBI

PackpeIBaTh CMBICII IEPUOINYECKOTO 3aKOHA.
OnwuchIBaTh CTPOSHUE TAOIHUIIBI
«IIepnoanyeckas cucrema
snemeHnToB .M. MenaeneeBay.
MonennpoBaTh CTPOEHUE aTOMA,
SHEPreTHYECKUX YPOBHEHM M IOAYypOBHEH IIpH|
IIOMOILY PUCYHKOB, 3JIEKTPOHHBIX KOHPUTypalui
U 3JICKTPOHHO- TpaduuecKkux Hopmy.

[osicHATh pu3nuecKuii cMbict

HOPSIKOBOTO HOMEpa, HOMEpPOB IIepuoJa H
IPYIIIBI 2JIEMEHTA.

XapakTepu3oBaTb  XMMHMYECKHE  DJIEMEHTHI
IEPBBIX TPEX MEPUOJOB, KaIMM, KaJbLUUN U UX
COECIMHEHMS 110 ITOJI0KEHUIO

B Ilepmomnueckoin cucreme JI.M.

XUMHNYCCKUX

Menneneena.
OOBsCHATH 00IIMEe 3aKOHOMEPHOCTH B
U3MEHEHUN CBOIICTB XUMHUYECKUX

9JIEMEHTOB (M3MEHEHHE PaJNYyCOB aTOMOB,
3JIEKTPOOTPHUIIATEIHHOCTH, BaJISHTHOCTH) U

UX COCIUHECHUMN

B Ipelenax MallbIX [E€pUOJI0OB M  TJIABHBIX
MIOATPYIIIL C YYETOM CTPOEHUS UX

aTOMOB;
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aTOMOB XMMMYECKHUX AJIEMEHTOB, METAJUIMYECKUX
M HEMETAUIMYECKUX CBOWCTB IO TpyniaMm W
MEpUOJIaM.

3nauenue [leproanueckoro 3akoHa

n Ilepuonnueckoil  CUCTEMBI  XUMHYECKHUX|
AJIEMEHTOB JIsl pa3BUTHUS HAyKHU U nipaktuku. [[.1.
MeHeneeB — y4eHbli

Y TPAKJIaHUH.

Xumuueckuit Ixcnepumenm:

Jlemoucmpayuu:

B3aumopneiictBue THAPOKCHIA LMHKA C
pacTBOpaMM KHCJIOT M IIEI0YEH.

MopenupoBanue CTpPOEHUS MOJIEKYJ IIPH
MIOMOILA PUCYHKOB, MOJENEH, JIEKTPOHHBIX U

CTPYKTYPHBIX bopmy. Tabnuna
«[lepnognueckass  cucrteMa  XUMHYECKUX
3JIEMEHTOB

J.1. MenneneeBay.
Jlabopamopnvie onvimer (O3HaKOMJIEHHE C
00pasiamMu METauIOB U HEMETAJIJIOB

VY4acTBOBaTH B COBMECTHOM paboTe B ape
WM TpyNIIE.

BeicTpauBaTth pa3BepHyTble€ IHCbMEHHBIE
YCTHBIE OTBETHI C OIIOPOU

Ha wuHbOpPMAIMI0O U3 YyYeOHHWKA H JIPYruX|

HCTOYHHUKOB, B TOM YHUCJIC I/IHTepHeTa

u

3.2

XumMmnueckas CBSI3b.
OKHUCIUTENIBHO-
BOCCTaHOBHUTEIIbHEIE
peaxyu

Xumuyeckasi cBsa3b. KoBaneHTHas (TOJspHas U
HEeNoJIsipHasi) CBSI3b. JEKTPOOTPHULATEIBHOCTH
XUMHUUYECKUX 2JIeMeHTOB. MloHHas cBsA3b. CTENeHH
okucieHus. OKUCIUTEIIBHO- BOCCTAHOBHUTEIIHHBIC
peakiuu. [Ipomneccrl OKUCJICHUS U
BOCCTaHOBJICHUA. OxucauTenn 5t
BOCCTAHOBUTEIU. XHUMHYECKUH SKCIEPUMEHT:
n3ydeHue o0pasIoB BEIIECTB METAJIJIOB

Y HEMETAJIJIOB, B3aUMO/ICHCTBUE

TUAPOKCHIA IIMHKA C pacTBOpaMU KHUCIOT U
[IenoJeH, MPOBEJICHUE OITBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHI

PackpbiBaTh CMBICI U3y4aeMbIX TOHSATUH.
Onpenenarb BUJ XUMHUYECKOM CBSI3U B
COCIMHECHHH.

MopenupoBaTb CTPOECHHUE MOJIEKYN MpHU
MMOMOILA PUCYHKOB, MOJENEN,
ANEKTPOHHBIX M CTPYKTYPHBIX (hOpMyIIL.
Onpenenars OKHCIIUTEIE Hu
BOCCTAHOBUTETTb. PaccraBnaTs
KOO(pPUIMEeHTHI B  CXE€Max MPOCTHIX
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX
peakuuii METOZIOM 3IIEKTPOHHOTO
OamaHca.
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OKHMCJICHUS M BOCCTAHOBJICHUS. OKHUCIUTEIH W
BOCCTAHOBUTEIU. XHMMHUYECKUH OKCICPUMEHT:
n3ydeHue o0pasIoB BEIIECTB METAJIJIOB

Y HEMETAJJIOB, B3AUMOJICHCTBUE

TUJIPOKCHIA LHMHKA C pPAacTBOpaMU KHUCIOT H
1IEJI0YEeH, MPOBEJICHUE OTIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI
OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX

peakiuii (ropeHre, peakiuu pa3ioKeHus,
COCTMHCHHUS ).

Xumuueckuit Ixcnepumenm:

Jlemoncmpayuu.

OnpITel,  WUIIOCTPUPYIOIIUE  TPUMEPHI
OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX

peakiuii (ropeHue, peakiuu

pa3I0KeHUs!, COEJUHEHNU)

Hcnonp30BaTe XMMHUYECKYHO CUMBOJHMKY  JUIs
cocTaBlieHUs] (POPMYN BEIIECTB, 3JIEKTPOHHOTO
OaylaHca peakiuii.

OnpenensiTh  CTENEHb  OKUCIEHUS  aTOMOB
XMMHUYECKHX 3JIEMEHTOB 110 (popmyam

U COCTaBIISATH (POPMYIIbI OMHAPHBIX COSTMHEHUN
[0 CTENEHU OKHUCIEHHS aTOMOB XMMHUYECKHX
3JIEMEHTOB.

Onpenenstsb OKHCJIUTENb u
BOCCTAaHOBUTEIIb. PaccraBmsats
KO3(PULMEHTBI B CXeMax MPOCTHIX
OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIX

peakuui METO/10M 3JIEKTPOHHOIO
OanaHca.

HaGmtogate XMMHUYECKHE OMBITHI 10

IUIaHy, aHAJIM3UPOBATH U JIENIATh BHIBOBI.
HUcnonwszoBate UKT mna co3manusa mojelei,
MOJITOTOBKH MPE3EHTAINH, TOKJIAI0B 110 TEME.
BeicTpanBaTth pa3BepHyTble IHUCBMEHHbBIE U
YCTHBIE OTBETHI C ONTOPOU

Ha HHGOPMaLHIO U3 YUeOHHUKA U APYTUX
VCTOYHHUKOB, B TOM uncie VIHTepHera

Hroro no pazgeny 15
PeszepBHOE Bpems 3
OBILEE Y1CJIO YACOB 68
1O ITPOI'PAMME
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9 KJIACC

u yriryOsieHue
3HAHUHM OCHOBHBIX
paszenoB Kypca

8 kiacca

CHCTEMAa XMMHUYCCKHX JICMEHTOB
J.1. MenneneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJUsl, KaJbIUs U UX
COCAUHEHMI B COOTBETCTBHH

C MOJIOXKEHHUEM 3JIEMECHTOB

B [leproanueckoit cUCTEME U CTPOCHUEM
HX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUUECKOM
CBA3U. THUIBI KPUCTATUIMYECKUX
pEUIeTOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT TUIA KPUCTAIITNYECKON
pEIIeTKU U BUJa XUMUYECKON CBSI3H.
Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUE
CBOICTBA BEIIECTB, OTHOCSIIUXCS

K pa3IUYHBIM KJIacCaM HEOPTaHUUYECKUX
COEIMHEHMI, FeHeTHIECKas CBA3b

HCOPraHNM4€CKUX BCUICCTB.

IIEPBBIX TPEX NEPUOJIOB, KAJIUS U KaJIbLUs
10 UX MOJO0XKEHUIO B [lepnoanueckoi
cucreme /I. . Menneneena.
KnaccugunupoBats 1 Ha3bIBaTh
HEOPraHUYECKHE BEUIECTBA U3yUYEHHBIX
KJIACCOB.

OnuceiBaTh OOIIME XUMUYECKHE
CBOICTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPK1aTh CBOMCTBA IPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUI XUMUYECKHUX
peaKLuii.

Omnpenenars BUJ XMMUYECKOH CBS3U

Y TUI KPUCTAJUINYECKON PELIETKH
BELIECTBA.

ITporno3upoBaTh CBOICTBA BEILIECTB

B 3aBUCUMOCTH OT UX CTPOEHHUS.
BricTpanBath pa3BepHYyTHIE TMCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHQOpMAIHIO U3 yueOHHKa

H CITPaBOYHBIX MAaTCPUAJIOB, TPAMOTHO

HamMenoBanme
Ne KonuuectBo OcCHOBHEBIE BUEI EATENbHOCTH
pa3ieioB M TeM OCHOBHOE COJIepKaHUE
n/n qaCOB 00yJaromuXxcst
y4eOHOT0 mpeameTa
BeiecTBo 1 XMMH4YeCKHE peaKIIun
11 IloBTOpEHUE ) IIepnonnueckuit 3akoH. [lepuonnyeckas XapakTepru30BaTh XUMUYECKHUE DIEMEHTBI
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Xumuueckuii IKcnepumernm:
ﬂeMOHcmpauuu: O3HAaKOMJICHHEC C

MOJICIISIMU KPHUCTaUTUICCKUX
peieTok
HEOPTaHUYECKUX BEIIECTB — METAUIOB H

HeMeTayoB (rpadura u anMasa),
CJIOKHBIX BEIIECTB (XJIOpHU A HATPHSI)

KCIIOJIb30BaTh M3YUYCHHBIM MOHATHIHBIN amnmapaT
Kypca XUMHH

1.2

OCHOBHEIE
3aKOHOMEPHOCTH
XUMHYECKUX

peakuit

Knaccuukanus XuMHYECKUX peaKIui
10 Pa3JIMYHBIM IPU3HAKaM (10 YHCITY

U COCTaBY YYacCTBYIOLIUX B PEAKLIUU
BEIIECTB, M0 TEIIOBOMY 3 dekry,

110 U3MEHEHUIO CTENICHEW OKUCIICHHS
XUMHUYECKHX 3JIEMEHTOB,

110 00paTUMOCTH, 110 Y4aCTHIO
KaTajmzaTopa). JK30-

1 DHJIOTEPMUYECKHE PEAKIINH,
TEPMOXUMHUYECKHUE YPABHEHUSI.
[TonsATHE O CKOPOCTH XMMHYECKON
peakuuu. [TonsiTue 00 0OpaTUMBbIX

1 HEOOpaTUMBIX XMMUYECKHX PEAKLIUSX.
[ToHsATHE O TOMOTE€HHBIX M F€TEPOr€HHBIX
peakuusx. [ToHsTue o karanuse.
[ToHsITHE O XMMHUYECKOM PaBHOBECHHU.
@DaKTOpBbI, BIUAIONINE HA CKOPOCTh
XUMHUUYECKOHN pEeakliUu 1 MOJIOKEHHE
XUMHYECKOTIO paBHOBECHSI.

OKHUCIIUTEIBHO-BOCCTaHOBUTEIHHEIC

PackpbIBaTh CMBICI U3y4aeMbIX TIOHATUI
Y IPUMEHSTh 3TU NOHATHS IPU ONHCAHUH
CBOMCTB BEILIECTB U UX MPEBPALLECHUH.
KnaccudunumpoBats xumMmudeckue
pEeaKLMH 110 Pa3IMYHbIM IIPU3HAKAM.
YcraHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEAKIIMU OT PA3IUYHBIX
(hakTopoB.

IIporao3npoBaTk BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUN
B Pa3JINYHbBIX YCIOBUSX.

OnpenensiTb OKUCIUTEND

1 BoccTaHoBuTeNb B OBP.

CocTaBnaTh >EKTPOHHBIN OamaHc
peaxkuum.

[Tpon3BOANTE BEIUUCTIEHUS

10 XUMUYECKUM YPABHEHUSM.
Y4acTBOBaTh B COBMECTHOM paboTe

B I1ape WJIU TpyIIIE.

BBICTpaI/IBaTL Pa3BCPHYTHIC NNCbMCHHBIC
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peaxuuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHON
peaKkuuu. CocraBieHue  ypaBHEHUU
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii C HCIOJIb30BAHHEM METOoJa
AJIEKTPOHHOTO OaJiaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

HccnenoBanme  3aBUCHMOCTH  CKOPOCTH
XUMHUYECKON peakmud OT  BO3JACUCTBUSA
pa3nu4HbBIX (HaKTOPOB.

OnpIThl,  WUIIOCTPUPYIOIIUE  TPUMEPHI
OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakinu

pa3noKeHUs, COSTMHEHU ).

Buviuucnenus:

KOJMYECTBAa BEIIeCTBAa, 0ObeMa U  Macchl
peareHTOB HJIA MPOJTYKTOB IO

YpaBHEHUSIM XUMUUYECKHUX PEaAKIIHM

U YCTHBIE OTBETBI C ONOPOM Ha
uHpOpMALIKIO U3 YIeOHHKA

" CIIPABOYHBIX MaTEepUasoB, I'PaMOTHO,
HCIIOJIB30BaTh U3YYCHHBIN IOHATUMHBIA ammapar
Kypca XUMHUHU

13

DNEKTPOIUTHYECKAS
JIACCOITUAITHS.
XUMHUYECKUE PEAKITTHI
B pacTBOpax

Teopus ANEKTPOIUTUYECKON
JUCCOLUAIH. DIEKTPOJIUTHI

Y HERJIEKTPOIUThL. KaTHOHBI, aHUOHBI.

MexaHu3M IUCCOIUAIIMN BEIICCTB

C Pa3IUYHBIMM BHJIAMH XHUMHYECKON CBSI3U.
Crenenp gucconmanuu. CHIIbHBIE U ClIaOble
AJIEKTPOJIUTHI.

Peakuuu nonHoro ooOMeHa. YcnoBus IpOTEKaHUs]
peakmuii  MOHHOTO  OOMEHa, TIOJIHBIE U
COKpallleHHble HOHHBIE YpPAaBHEHMS pPEaKIUH.
CBolicTBa KMCIIOT, OCHOBAHUM U COJICH B CBETE
MpeNCTaBlIeHU 00  DIEKTPOIUTHYECKON
nuccoruanuu. KadecTBeHHbIE peakluu Ha

HMOHBEI.

PaCKpLIBaTL CMBICJI H3Yy4YaCMbIX HOHHTHﬁ, a
TAaK¥XE CMBICIT TCOpHUU

BHeKTPOHI/ITI/I‘{eCKOP’I AUCCoranuu. OOBICHATH
MMPUYUHBI SJICKTPOIIPOBOAHOCTHU BOJIHBIX
pacTBOpPOB  BCHICCTB, pPA3JINYATb ciabpie H
CUJIBHBIC 3JICKTPOJIMTEI.

CocTaBniaTh YpaBHCHUSA AUCCOITUAINN
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Peaknuu  moHHOro  oOMEHA, IIOJHBIE W
COKpalllecHHbI€ HOHHBIE YpPAaBHEHHS PEaAKIUH.
CBolicTBa KMCIIOT, OCHOBAaHUH M COJIEH B CBETE
MpEACTaBICHUN 00  DJIEKTPOIUTHYECKOU
nuccoranuu. KauecTBeHHbIE peakluu Ha
noHbl. [loHATHE O TMapOIU3E

coJIeHi.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Uccnenosanue AIIEKTPOIPOBOIHOCTH
pacTBOpOB BEILIECTB, npoiiecca
JUCCOLMAIIUY KUCIIOT, LIeIouein
u coJeit (BO3MOXKHO
BUJICOMATEPHAIIOB).

OnbIThI, MJUTFOCTPUPYIOIIME
MPOTEKAHUS pPeaKlHid HOHHOTO
(oOpa3zoBaHuMe oOcajKa, BBIJCICHUE
o0Opa3oBaHHe BObI).

PacrioznaBanve HEOPraHMYECKHX BEIISCTB C
MTOMOIIBI0 KAUeCTBEHHBIX PEAKIIHi Ha HUOHBI.
Jlabopamopuwiii onvim:

N3ydyeHnne mnpu3HAKOB TMPOTEKAHHUS PEaKIUU
MOHHOTO OOMEHa B pacTBOpax 3JEKTPOIUTOB (|
o0pa3oBaHHEM OCAJIKa,

BBIJIETICHUEM Ta3a, 00pa30BaHHEM BO/IBI).

HCIIOJIB30BaHHUC

pU3HAKU
oOMeHa
rasa,

KHCJIOT, IIeNodeid M COJIeH, IIOJNIHBIE H
COKpaIIeHHbIC HOHHBIC YPABHEHUS

XUMUYECKUX PEAKIM MOHHOTO OOMEHA, KpaTKHe
HMOHHBIC YPABHEHUS MPOCTHIX PEAKIUM THIPOJIN3a)
COJICH.

XapakTepu30BaTh 00IME XUMUYECKHUE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB HA OCHOBE TEOPUU

ANEKTPOIUTUYECKOMN JMCCOLMAIUN;
MOJITBEPXKIATh CBOICTBa npuMepamMu
MOJIEKYIAPHBIX 51 HOHHBIX YpaBHEHUH

XUMHUYECKHX PEaKLHUi.

Pemate SKcrepuMeHTaNbHBIE 33Ja4M 110
TeMe.

[ImanupoBaTh W OCYHIECTBIATH HA

NPaKTHKE XUMUYECKHE

OKCIIEPUMEHTHI, TPOBOIUTH HAOIIOJCHHS, JeNaTh
BBIBOJIBI 10 pe3yJIbTaTaM

OKCIIEpUMEHTa TIPH TIPOBEICHUH J1AOOPaTOPHBIX
OITBITOB M MPAKTUYECKUX paloT.

CnenoBath npaBuiam 0e30mMacHON pabOThI

B J1abOpaTopuu

MIPU UCTIOIH30BAHUU XUMHUYECKOH TOCY/IBI

U 000py/IOBaHMUSL.

HpOBOI[I/ITI) BBIYHCIICHUA 110 XUMHUYCCKUM]
YpaBHEHHSIM.

VYyacTBOBaTh B COBMECTHOM pabote
Onpenenarsb OKHCJIUTENb H
BOCCTAHOBHTEIb. PaccraBnsate

KO3 (UIIMEHTHI B  CcXeMaX MPOCTBIX

OKHUCJIUTCIIbHO-BOCCTAHOBHUTCIIBHBIX
peaKuHﬁ METOJOM JJICKTPOHHOT'O OataHca.
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Ipaxmuueckas paboma:

Ne 1. Pemmenue skCiepuMeHTIBHBIX 33124 110
TEME.
Buviuucnenusa:

110 YpaBHCHUAM XUMHUYECCKUX peaKI_II/Iﬁ

B [1ape WK IpyIIIE.
BeicTpauBate pasBepHyTble NHCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU

Ha HHPOPMALHIO U3 YIeOHHUKA U IPYTUX
UCTOYHUKOB  HMH(pOpPMaLUU, B TOM  4YHCIE
WNurepHera

Hroro no pazaeny 17

HemeTaJuibl U MX coeTUHEHUS

2.1 Oo6mas OO6mas XapaKTEepUCTUKA rasioreHoB.| OOBSICHITH 00IIHE 3aKOHOMEPHOCTH
XapaKTEpUCTHKA OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIC| B W3MEHEHWH CBOWCTB HEMETANIOB M WX
XUMHNYCCKUX CTCIICHU OKHUCJICHUA. CTpOCHI/Ie u (bmnqecxne COE€IUHEHNIT B npeaeaax MallbIX IICPHOJOB H
anemeHToB  VIIA- CBOMCTBA MPOCTHIX BEIIECTB — I'aJIOTEHOB. [JIaBHBIX MOATPym [lepHoandecKoil CUCTEMBI
TPYIIIIBL. XUMHYECKHE CBOWMCTBA Ha MpUMEpE XJjopa XUMHYECKHUX JIEMEHTOB C YYETOM CTPOCHHS MX
["anorensr (B3auMoselicTBre c MeTalljlaMH, aTOMOB.

HEMETaJIaMHU, IIEJI0OUYaMH ).

Xnopooaopoa.  CoinsiHasi ~ KHCIIOTa,
XMMHYECKHE  CBOWCTBA, MOJyYEHUE,
npuMeHeHue. /lerictBue xnopa

U XJOPOBOJIOPOJA HA OpPraHU3M YEJIOBEKa.
Baxneiiine Xmopuzpl U UX HAXOXKIEHUE B
MpUpPO/IE.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxaromue GU3nIecKue

M XUMHYECKHE CBOMCTBAa TajJlOTCHOB U UX
COCTMHEHUH (BO3MOXKHO MCTIOIH30BaHUE

XapaktepHu30BaTh GU3UUECKHE

Y XUMUYECKHUE CBOICTBA MIPOCTHIX

BEIIECTB TaJOreHOB (HAa MpUMepe XJopa) U
CJIOKHBIX BEHIECTB (XJIOPOBOAOPOJA, XJIOPHIA
HaTpUs), CIOCOOBI UX IMOJIyYE€HHUS, IPUMEHEHHE
Y 3HaYCHHE

B MNpUPOJE U XKHU3HU uyesoBeka. OmnpenensiTh
XJIOPUJ-MOHBI B PacTBOPE.

[InanupoBaTh M OCYLIECTBISTH Ha
MPAaKTUKE XUMUYECKHE

AKCIIEPUMEHTBHI, IPOBOANUTH HAOIIOICHHUS,
JieNaTh  BBIBOABI O pe3yJbTaTaMm.
Omnpenensrsb OKHUCITUTEIh U
BOCCTAHOBUTEIIb.
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BHJICOMATEPHAIIOB).
O3nakomieHue ¢
(ranoreHuioB).
Jlabopamopnuwiti onvim:
N3ydyeHue CBOWMCTB  COJISHOM  KHUCJIOTBI.
[IpoBeneHne KavyeCTBEHHBIX pEakIHUil Ha
XJIOPUA-UOHBI.

IIpaxmuueckas paboma

Ne 2: Tlony4yeHnue consTHOM KUCTIOTHI, U3yYEHUE €€
CBOJCTB.

Boruucnenus:

10 YPaBHEHUSIM XUMUYECKUX PeaKIUii, €CIH OJIuH|
13 PeareHTOB JIaH B U30bITKE

obpasmamu XJIOPUIOB

OKCIIEPUMEHTA NPU HPOBEACHUH JIAOOPATOPHBIX
OTIBITOB U MTPAKTUYECKHUX paboT.

CnenoBatp npaBuiaM 0e30MacHOil paboOTHI

B 1aboparopuu

IPU MCIIOJIb30BAaHUH XUMHUYECKON MOCYIbI

1 000py/IOBaHHUSL.

BeicTpanBaTte pa3BepHyTbIE IUCbMEHHBIE H
YCTHBIE OTBETHI C OIIOPOU

Ha MHQOPMAIIHUIO U3 YIeOHHKA

M CIPaBOYHBIX  MaTEpPHAJIOB,
UCIIOJIb30BATh N3y4YCHHBII OHSTUITHBIN
anmapat Kypca XMMHH

IpPaMOTHO,

2.2

OOmas xapakTepucTHKa
XUMHUYECKUX DIIEMCHTOB
VIA-rpynmnel. Cepa u
€e COeTMHeHHS

OOmiass xapakTepucTuka 3JeMeHTOB VIA-
rpynnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIEe CTETICHU OKUCIICHHUSL.

Crpoenne W (uU3NYECKHE CBOWMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cepbl. AJUIOTPOIHBIE
MOTU(UKAIIIH KUCIIOPOJIa M CepPhbl. XUMHUYECKHE
CBOMCTBA CEPBL.

CepoBopopon, cTpoeHue, ¢GU3HMYECKHE U
XUMHYECKHE CBOICTBA.

Oxcuzpl cepbl Kak IPEICTaBUTEIN KHUCIOTHBIX|
OKCH/JIOB.

Cepnas kucnoTa, pu3nuecKue

1 XHUMHYECKHE CBOMCTBA (00IIHEe KaK

OOBACHATHL O0O0IIKME 3aKOHOMEPHOCTH B
N3MCHCHUUA CBOfICTB 3JICMCHTOB

VIA-rpynibl ¥ ©X COETUHEHHH C y4eTOM CTPOCHHUS]
UX aTOMOB.

XapakTepu3oBaTh PU3NIECKUE

Y XUMHUYECKHUE CBOKWCTBA IIPOCTOTO BEILIECTBA CEPB]
U €€ COCJUHEHUI

(cepoBoI0pOZIa, OKCUAOB CEPBI, CEPHON KUCIOTHI,
cynbdaToB), CIOCOOBI ux MOJTYYCHHUS,
IIPUMEHEHNE U 3HAYCHUE

B MPUPOJIC U KU3HHU YesioBeka. Onpeaensrhb
HaIM4Yue Cyab(haT-HOHOB B pacTBOPE.

OOBSACHATH  CYIIHOCTh  AKOJIOTHYECKUX
Onpenendarsb OKHUCJIUTEINb n
BOCCTAHOBHTEIb. PaccraBnsate

KO3 (UIIMEHTHI B  CcXeMaX MPOCTBIX
OKHCIINTEIILHO-BOCCTAHOBUTEIBLHBIX

peaKkuuii METOI0M JIEKTPOHHOTO OanaHca.
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MPEJICTaBUTEIIS KJIacca KUCIIOT

u cnenuduyueckue). XUMHUUYECKHE PEaKIIHH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CIIocoda
MOJTyYCHHUsT CEPHOM KHCIOThL. [IpuMeHeHue.
Conu cepHOM KUCIOTHI, KAYSCTBCHHAS] PEAKITUs
Ha CyJb(aT-HOH.

Haxoxnenue ceppl W €€ COCAWHCHHIA B
pUPOJIE. XUMHUECKOe 3arps;3HEHUE
OKpY>KaroIlen Cpelibl COETUHEHUSIMHU

cepbl (KUCIIOTHBIE JIOXK/IH, 3arPS3HEHHUE BO3AyXa U]
BOJIOEMOB), CIIOCOOBI €0 MPETOTBPAIICHUS.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.

OzHakomyeHue ¢ oOpa3laMud cepbl U €€
COCTUHEHUSMU  (BO3MOXKHO  HCIOJIb30BAaHUE]
BHJICOMATEPHAJIOB).

Habmonenue nporecca 00yriMBaHus caxapa moJy
JNENCTBHEM KOHIIEHTPUPOBAHHOMN CEpHOH
KHUCIOTHL. JlabopamopHvle onvimoi:

N3yuenue XUMHAYECKUX CBOWCTB

pa3baBneHHON cepHOi KucinoThl. [IpoBeneHue
KaueCTBEHHOW peakluu Ha CcyiabpaT-uoH U
HaOJI0IeHNe TIPU3HaKa

€€ MPOTEKaHUs

npobiem, CBSI3aHHBIX c
COCIMHEHUH CEPBI.
[TnanupoBaTh W OCYLIECTBIATh Ha

MPAKTUKE XUMUYECKHE

HKCIEPUMEHTBI, IPOBOJUTH HAOJIIOJCHUS, JeNaTh
BBIBOJIBI ITO PC3YyJIbTaTaM

HKCIIEPUMEHTA.

Cnenoate npaBuiiaM 0€30MacHON pabOThI

B 1abopaTopuu

IPU UCHOJIb30BAHUU XUMHUYECKOH MOCY/IbI

1 000py10BaHUS.

nepepadoTKOH

[Ipou3BOIUTE BBIYUCIECHHUS 1O
XUMHUYECKUM YPABHEHHUSIM.

Hcnonp30BaTh TpHU  BBIIOJHEHUH  Y4eOHBIX
3aJJaHUl  TEeKCThl ~ y4eOHWKa, CIpPaBOYHBIC
MaTepHuabl (ITepnoanueckyro CUCTEMY

xumudyeckux syemeHtoB J[. M. Menpeneesa,
Ta0JIMIly paCTBOPUMOCTH KHCIIOT, OCHOBAaHU I

U COJIEH B BOJE, OJJIEKTPOXUMHUYECKHU P
HANPSDKEHUN METAIIOB).

Hcnonp30BaTh MpH  BBINOJIHEHUU Y4EOHBIX
3alaHMi U B TIPOLIECCE HCCIEI0BATENbCKOM

JIeATETLHOCTH Hay4YHO-TIOMYJISPHYIO
JUTEpaTypy  XMUMHYECKOTO  COJAEpXkKaHus,
CIIpaBOYHbBIE

MaTepHaIbl, pecypcbl Wurepnera
Onpenenars OKHCJIUTENE u
BOCCTAHOBUTETb. PaccraBnaTe
KOd(pPUIMEeHTHI B  CXeMax MPOCTHIX

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX
peakuuii METO10M 3JIEKTPOHHOTO OaaHca.
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2.3

OOmiasi  XapakTepHCTHKA)
XUMUYECKUX 3JIEMEHTOB
VA-Tpymiibl.
Azot, Qochop U HX
COCTMHCHUS

OO6mast xapakTepuCcTHKa 3JeMeHTOB VA-
rpynnbl. OcOOEHHOCTH CTPOEHHMSI aTOMOB,
XapaKTepHbIEe CTEIIEHU OKUCIICHHUSL.

A30T, pactipocTpaHeHHe B IPUPOJE, PU3NIECKHUE]
u xuMudeckue coiictBa. KpyroBopor azora B
pUpoJe.

AMMuak, ero (Qusuyeckue U XHUMUYECKHUE
CBOWCTBA, MOJyYCHHUE U IPUMEHEHHE.

Conu ammonus, UX pusnyeckue

U XUMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakuysi Ha HOHbBI aMMOHHSL.
A30THas KHCJIIOTA, ee MOJIyYEHHUE,
(hu3MYeCcCKre U XUMHUUYECKHE CBOKCTBaA (001THe
KaK TMpEACTaBUTENS Kjacca KHCIOT W
cnenuduaeckue).

Hcnonp3oBaHne HUTPATOB U COJICH aMMOHUS B
KauecTBe MUHEPATBHBIX ynoOpeHuit.
XUMHUECKOE 3arpsi3HEHNE OKPYKAFOIIEH CpesIbl
COEMHEHUSIMH  a30Ta (KHCIOTHBIE JIOXKIM,
3arps3HEHUE BO3/TyXa, TOYBBI U BOJJOEMOB).
docdop, amtorponHele Moaupukanun pocdopa,
¢usznveckne W XUMHUYECKHe CcBoicTBa. OKcuy
hocdopa (V)

u  Qochopuas kucinora, QumMUeckue U

XUMHUYECKHE CBOWCTBa, HOJy4YeHHUE.
Ucnonb3oBanue  ¢ocdaroB B KauecTBe
MUHEPAIbHBIX YI00pEHHIA.

Xumuueckuii IKCnepumenm:

Lemoncmpayuu: O3HaKOMIIEHHE C
(u3nuecKUMH CBOWCTBAaMHU a30Ta,
docdopa

u 170'¢ COEMHEHUI (BO3MOXHO
UCII0JIb30BaHUE BUIEOMATEPHUATIOB).

OObsACHATH 00IIMEe 3aKOHOMEPHOCTH B
M3MEHEHHH CBOWCTB 3JIEMEHTOB

V A-Tpymiibl 1 UX COEAUHEHHH C YIETOM CTPOCHHUS]
UX aTOMOB.

XapakTepu30oBaTh PUINUECKUE

¥ XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB a30Ta
u dochopa u ux

COeIMHEHUH (aMMHUaKa, Cojied aMMOHHSI, a30THOM]
KHUCJIOTHI, HHUTpaToB, okcuga ¢ochopa (V) #u
dbocdopHoii KuCIOTH, (PocdaToB), crOcOOB HX
MOJTyYEHUsI, TIPUMEHEHHUE U 3HAYCHUE B IPHPOJIE
Y )KM3HU YellOBEKa.

OmnpenensTe MOHBI aMMOHHS M (ocar- HOHBI B
pacTBope.

OOBACHATD  CYIIHOCTh  JKOJOTHYECKUX
npoOyieM, CBS3aHHBIX C  HAXOXKICHUEM
coenuHeHuH a3ora u docdopa

B OKpyXkarouieil cpene. [lnmanuposars

M OCYIIECTBIATH HA  MPAKTHKE
XUMHUYECKHE

OKCIIEPUMEHTHI, TPOBOIUTH HAOIIOJCHHS, JeNIaTh
BBIBO/JIBI 110 pe3yibTaTaM

OKCIIEpUMEHTa TIPH TIPOBEICHUH JITAOOPaTOPHBIX
OTIBITOB M IPAKTHUECKOM pabOTHI.

CrnenoBathb npaBuaM Oe30macHoOn
Onpenenarsb OKHCIIUTENh n
BOCCTAHOBUTEIb. PaccraBnsars

KOB(b(I)I/ILII/ICHTLI B cxXeMax MMPOCTBIX
OKHUCJIMTCIIbHO-BOCCTAHOBHUTCIIBHBIX
peaKuHﬁ MCETOOM JJICKTPOHHOT'O OantaHca.
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u XUMHUYECKHE CBOMCTBA, MOJTydCHHE.
Hcnonb3oBanune  ¢ocdaroB B KavyecTBe
MUHEPaJIbHBIX YI0OPECHHI.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu: (O3HAKOMJIEHUE C
(¢u3nYecKUMU CBOMCTBaMH  a30Ta,

dbocdopa

u ux COEJIMHEHU I (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB).

O3nakomiieHHe C oOpa3llaMu a30THBIX U
(bochopHBIX yIOOpEHHUIA.
[lonyuenue, coOupanue,
M3Yy4YEeHHE CBOIICTB aMMHaKa.
B3anmopeiicTBre KOHIIEHTPUPOBAHHOM a30THOM
KHCIIOTHI C MEJIbIO

pacro3HaBaHue |

(BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHAIIOB).
Jlabopamopusie  onvimsi:  [lpoBeneHue

KaueCTBEHHBIX PEaKIMil Ha HIOH aMMOHHUS U
dbocdar-uon,
U HU3yduyeHHue
IIPOTEKAHUS.
Ipaxmuueckas paboma

Ne 3: Tlonmyyenwe ammuaka, W3Y4YCHHE €TO
CBOMCTB.

IIPpHU3HAKOB nux

Buoruucnenus:

10 YpaBHEHUSIM XUMHUYECKUX peaKUuui
Onpenenars OKUCJINUTENE Hu
BOCCTaHOBUTEIb. PaccraBiarn
KOd(pPUIMEeHTHI B CXeMaX MPOCTHIX

OKHUCJIUTEILHO-BOCCTAHOBUTEIBLHBIX
peakuuii METOZIOM 3IIEKTPOHHOTO
OaiaHca.

paboThI B 1aboparopun
NIPU UCTIOJIH30BAHUU XUMHUYECKOM TOCY/IbI
1 000py/IOBaHHUSL.

IIpou3BOIUTE BBIYMCIIEHHS 11O
XUMHYECKUM YPABHECHHUSM.

Hcnonb30BaTh MPH  BBIMOJIHEHUH  y4EOHBIX
3aJJaHUi  TEKCThl  y4yeOHMKa, CIpPaBOYHBIE
MaTepHuaJbl (mepuonuyeCKyo CUCTEMY

xuMudeckux asneMeHToB J[. M. MeHneneena,
Ta0IUIly PAaCTBOPUMOCTH KUCJIOT, OCHOBaHUI

U coled B BOJE, DJICKTPOXUMUUYECKUU P/l
HaIpPsSDKEHUN METAJUIOB)
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24

OOmas xapakTepUCTHKA
XUMHUYECKHUX HJIEMEHTOB
IVA-rpynmsl.
Yraepon

U KpPEeMHHH, U HX
COCTUHEHUS

OO6mas xapakrepuctuka 3yeMeHToB IVA-
rpymnmbsl. OcOOEHHOCTH CTPOEHHUS] aTOMOB,
XapaKTepHbIEe CTEIIEHU OKUCIICHHUSL.

VYrnepon, AJUIOTPOITHBIE Moudukanmmy,
pacnpocTpaHeHHE B Mpupoae, (Qu3nveckue u
XUMUYECKHE CBOWCTBA.

Ancopbuus. KpyroBopor yriaepoma B
pUpoJe.

Oxcuael yriepona, uX (QU3NYECKUE H
XUMHYECKHE CBOWCTBA, JEHCTBHE Ha
KUBbIE  OpPraHU3MBbI, TOJY4YCHHE U
MpUMEHEHHE. DKOJIOTHYECKHE MPOOIIEMBI,
CBSI3aHHBIE C OKCUIOM

yrimepona  (IV),  rumoresa  rio0anbHOIO
MOTeTUICHUS KJIMMaTa, TapHUKOBBIN 2PQeKT.
VYronbHas KUCIIOTA U €€ COJIM, UX (U3NYECKHE U
XUMHYECKHE CBOIICTBa, MOJIy4YeHue u
MIpUMEHEHHE.

KauectBeHHas peakiuss Ha KapOOHAaT- HOHBL
Hcnonb3oBanue kapoOHATOB

B OBITY, MEIUIUHE, MPOMBIIUIEHHOCTH H
CEJIbCKOM XO35IMCTBE.

[lepBoHauanbHBIE TOHATHS

00 OpraHNYecKHX BELIeCTBAX KaK

0 COCIMHEHMAX yriepoja (MeTaH, 3TaH, STHJIEH,
alleTUJIeH, 3TaHOJI, ININLEPUH, YKCYCHAsl KUCIIOTA).
[Tpuponnsie HCTOYHUKH YTIJIEBOJIOPOJOB
(yrousib, mpUpOHBIH Ta3, HEPTH), IPOLYKTHI UX
nepepaboTku (O€H3MH), UX POJb B OBITY U
MPOMBIIIICHHOCTH.

OObsACHATH 00IIMEe 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB

IV A-rpyniisl 1 MX COETUHEHHM C y4eTOM CTPOCHHUS]
UX aTOMOB.

XapakTepu30oBaTh PUINUECKUE

U XUMHUYECKME CBOWCTBAa IIPOCTBIX BELIECTB
yriaepojaa U KpeMHHUS U UX COeIMHEHUN (OKCUI0B
yriepoja,

YTOJIbHOM KUCIIOTHI, KApOOHATOB, OKCH/1a KPEMHUS,
KPEMHHEBOU KUCIIOTHI,

CHWJIMKATOB), CHOCOOBI UX IOJIy4EHUS,
IIPUMEHEHUE U 3HAUYCHHE B NPUPOAEC U
JKU3HU YEJIOBEKa.

OOBACHATD  NPUYUHHO-CIEICTBEHHYIO  CBS3b:
CTPOEHHUE BELIECTBAa — CBOMCTBA

— NPUMEHEHUE — Ha NpUMEpax COCIUHEHUU
yriaepoaa u kpemHus. Onpenenstb KapOoHat- u
CUJIMKAaT-HOHBI B PACTBOPE.

OOBICHATH  CYIIHOCTH  DIKOJIOTHYECKUX
npobieM, CBS3aHHBIX C  HaxOXJIEHUEM
YIJIEKUCIIOTo Ta3a B OKPYKaoIen cpeie.
ITonTBepxaTh 0COOEHHOCTH COCTaBd
OpraHMYECKHUX BELIECTB MPUMEPAMU MPOCTHIX
COeZIMHEHUH (MeTaH, 3TaH,

STHJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPHH,
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[TonsiTre 0 GMOIOTHYECKN BaXKHBIX

BEILIECTBAX: JKUpaX, Oelikax, yrieBolax — U HX
POJIM B J)KU3HH YEJIOBEKa.

MarepuaipHOe E€IMHCTBO OpPraHUYECKUX |
HEOPraHWYeCKUX COCNHECHUI.

Kpemnuid, ero ¢pusnueckue

U XHMHYECKHE CBOWCTBA, NOJyYCHHE U
npumenenne. CoeIMHEHHS KpEeMHHS B
npupoze. O01re npeAcTaBIeHUs

00 okcuze kpemuus (IV) u KpeMHUEBO# KUCITOTE.
CuIIMKaThl, X UCIIOJIb30BAHUE B OBITY, MEIUIIUHE,

IIPOMBIIIJIEHHOCTH.
Baxneiimne CTPOUTEIIbHBIE MaTepUAJIbL:
KepaMHKa, CTEeKJIO, IEMEHT, OETOH,

KEJIe300€TOH. [TpoGnembr 6e30macHoro|
HCIIOJIb30BAaHUs CTPOUTEIBHBIX

MaTepuasoB B [IOBCEIHEBHOMN JKU3HU.

Xumuueckuii 3xcnepumenm: [lemoncmpayuu:
Mogenu KpUCTAJUIMYECKHX PEIIETOK anaMasa,
rpaputa,  QymaepeHa. O3HaKOMIEHHE C
MPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEUIECTB
aKTUBUPOBAaHHBIM  YIJI€M U  YCTPOHCTBOM
MPOTHUBOTA3a.

O3HakoMJIeHHE C NPOAYKLHEH CHIMKATHOU
MPOMBIIICHHOCTH (Buneomarepuaisr:
CUJIMKATHAas IPOMBIIUIEHHOCTB).

Monenu MOJIeKyIT OpraHHYECKUX BEIIECTB.
Jlabopamopmuwiti onvim:

[lonyyenue, cobupaHue, pacro3HaBaHUE W
M3y4eHHEe CBOMCTB YIIIEKHUCIIOTO Ta3a.
[IpoBeneHne KavyeCTBEHHBIX pEaKIUil Ha
KapOOHAT M CUJIMKAT-UOHBI

YKCYCHasi KUCJIO0Ta), B3aUMOCBS3b
HEOPraHWYECKUX COCOUHEHMM yriepoja H
OpraHNYEeCKHUX BEILECTB.

OnuceIBaTh poiib OEIKOB, KUPOB

U YIJIEBOAOB B (YHKLHMOHUPOBAHUM KHUBBIX
OpPraHU3MOB, COCTaB INPHUPOJIHBIX HCTOYHHUKOB
YIII€BOAOPOAOB, UX POJIb

B OBITY U IPOMBILICHHOCTH.
[TpoBoaUTH  BBIYMCIECHUS
XUMHYECKUX PEAKIIUH.
[InanupoBaTh W OCYLIECTBIATh Ha

IPAaKTUKE XUMUYECKHE

OKCIIEPUMEHTHI, TPOBOIUTH HAOIIOJCHHS, JeNaTh
BBIBOJIBI 110 pe3yJibTaTaM

HKCHEPUMEHTA IPHU NPOBEJCHUU J1AaOOPATOPHBIX
OIIBITOB U IIPAKTUYECKHUX PaboT.

CnenoBath npaBuiaMm 0e30mMacHON pabOThI

B J1abOpaTopuu

MIPY UCTIOJIH30BAHUU XUMHUYECKOH TOCY/IBI

U 000py/IOBaHMUSL.
Hcnons3oBats

10 YpaBHCHU M

MPU  BBHITIOJIHEHUH  YYEOHBIX
3aJ]aHUil  TEeKCThl  y4eOHMKa, CIpaBOYHBIC
MaTepHuabl (ITepuoauyeckyto CUCTEMY
xuMudeckux siaemeHToB . M. MeHaeneena,
TabIUIly

pacTBOPUMOCTH  KHMCJIOT, OCHOBAaHHUW OSTHUJIEH,
alleTUIIEH, ITAaHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbIe HCTOUHUKH YTIEBOJOPOIOB (YroOlb,

NPUPOAHBIN ra3, HePTb), NPOAYKTHI HUX

nepepaboTku (OEH3WH), UX POJb B OBITY H

MIPOMBIIIIJIEHHOCTH.
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anmMasa, rpadura, ¢pymiepena. O3HakOMICHHE C
MIPOIIECCOM aJICOPOIIMH PACTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM  yIJIEM U  YCTPOMCTBOM

MIPOTUBOTA3a.
O3HakoMJIEHHE C MPOIYKLIHMEH CUIMKATHON
MIPOMBIIIIIICHHOCTH (Buneomarepuarnsi:

CUJIMKATHAasl IPOMBIIUIEHHOCTB).

Mopenu MOIEKyYJI OPraHM4EeCKUX BEILECTB.
Jlabopamopnuwiii onvim:

[lonyyenue, cobupaHue, pacro3HaBaHUE WU
M3y4EHUE CBOMCTB YIJIEKMCIIOIO rasa.
[IpoBeneHne KadyeCTBEHHBIX pPEakUHUd Ha
KapOOHAT U CUIIMKAT-HOHBI

U  MU3y4yeHUE  IIPU3HAKOB  MX
IIPOTEKAHMSL.

Ipakmuueckue pabomuwi:

Ne 4. [TonyueHue yriaekuciaoro rasa, i3y4eHue ero
CBONCTB.

Ne 5. Pemenue skcriepuMEHTaNbHBIX 3a4ad IO
TeMe  «BaxHellume  HeMeTaulbl W HX
COCIMHEHUS.

Buviuucnenus:

[0 YPaBHEHMSAM  XHMHUYECKMX  PpEaKkLIHn
O3HakOMJIEHME C NPOAYKIMEW CHIMKaTHON
MIPOMBIIIIIEHHOCTH (Buneomarepuansr:
CUJIMKATHAas IPOMBIIUIEHHOCTB).

Mopenn MOJEKyJI OPraHMYECKUX BEILIECTB.
O3HakOMJIEHME C MPOAYKIMEW CHIIMKaTHON
MIPOMBIIIIIEHHOCTH (Buneomarepuansr:
CHJIMKaTHasl IPOMBILIUIEHHOCTD).

Mopenn MOJEKyJI OPraHMYECKUX BEILIECTB.

H cojied B BOJC, BJICKTPOXI/IMI/I‘ICCKI/Iﬁ pPAL

HaAIPSDKEHUN METAIUIOB)

Hroro no pazgeny

25
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MeTajliibl M HX COCAMHCHUHA

3.1

OO0mue  CBOWCTBaA

MCTaJlJIOB

4

O06mas XapaKTEPUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAaHUM WX
nojgoxxenus B Ilepuoguueckoil — cucreme

XHUMHYECKHUX 3JIEMEHTOB

JA.N. MeHneneeBa HW  CTPOCHHUSI aTOMOB.
Crpoenue MeramioB. Metainyeckasi CBA3b U
MeTaJIInYecKast

KpUCTAJUTMYECKast pernieTka.
DIEeKTPOXUMHUYECKU I pan HanpsHKeHUH
MeTaLI0B. OU3NYSCKHUE H XUMUYECKHE CBOMCTBA
MetaiioB.  OOmme  cnocoObl  MOMY4YEeHUS

MertauioB. [lonsaTue

O KOppO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI
3aluUThl UX OT Koppo3uu. Cruiassl (CTajb, YyTyH,
JTIOPATIOMUHUN, OpoH3a) M UX IPUMEHEHHE B
OBITY

U MPOMBILUICHHOCTH. Xumuueckuu
IKcnepumenm: Jlemoncmpayuu:

OOpa3ipl MeTalioB M CIulaBoB. 3yuenue
pe3yJIbTaTOB KOPPO3UM METAJIOB (BO3MOKHO
HCIIOJIb30BAHNE BUIEOMATEPUAIIOB).
Jlabopamopnvie onvimoi:

O3HakomiieHHe ¢ oOpaslaMM METalIoB |
CILIaBOB, 170.¢ buznueckuMu
ONEKTPOXUMHUYECKHUM pan HanpsHKeHUH
MeTauioB. Ou3nyeckne 1 XUMUYECKUE CBOMCTBA
MeTtayuioB.  OOmue  crnocoObl  MOTyYEHHS
MetauioB. [lonsaTne

0 KOpPO3UH METAJUIOB, OCHOBHBIE CIOCOOBI
3alUThI UX OT Koppo3uu. CruiaBsl (CTajb, YyTyH,
TIOPATIOMUHUN, OpoH3a) M UX NPUMEHEHHE B
OBITY

Y IPOMBIIITIEHHOCTH.

PackppiBaTh CMBICT H3y4aeMbIX MOHSATHH U
NPUMEHSTH 3TH MOHITHUS [IPH OIMCAHUHN CBOWCTB
BEILECTB U UX MTPEBPALICHUI.

OOBsicCHATH O0IIME 3aKOHOMEPHOCTH B
MU3MEHEHHH CBOMCTB DJIEMEHTOB- METAJIOB

U UX COCAMHEHHUH C y4eTOM CTPOCHHs HX
aTOMOB.

XapakTepu30BaTh CTPOECHUE METAJUIOB, OO0IIHUE
du3ryecKre 1 XMMUYECKHE CBOMCTBA METAJLIOB.
XapakTepu30BaTh OOMLIME CIOCOOBI IONYyYEHUS]
METaIJIOB.

OnuceiBaTh CHOCOObI 3alUTHl METAUIOB  OT
KOPPO3UH.

CrnenoBath npaBmiiaM 0€301MacHON pabOThI

B JabopaTopuu

MIPY UCTIOJIH30BAHUU XUMHUYECKOH TIOCY/IBI

U 000py/IOBaHMUSL.

[Tpon3BOANTH BEIYHUCICHUS

110 YPaBHEHUSM XUMHUYECKHUX PEAKINH, €CITN OJINH|
U3 PEareHTOB COJEPIKUT IPHMECH.

Y4acTBOBaTh B COBMECTHOM padoTe B mape

WIIH TPYIITE.

Hcnonb30BatTh MpH BHITOITHEHUH

y4eOHBIX 33/1aHUI TEKCTHl YUeOHHUKa,
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CBOVICTBaMHU.
Boruucnenusa:

[0 YPaBHECHMSM XUMHUYECKUX PEAKLUUU, ECIIH
OJIMH U3 PEareHTOB CONEPKUT IIPUMECU

cupaBouHbsle  Marepuansl  (Ilepuoanyeckyro
cucreMy xuMuueckux oanemerHros I, U
MeneneeBa, TabnMIly pacTBOPUMOCTH KHUCIIOT,
OCHOBaHUU

U cOoJIeH B BOJIE, MJIEKTPOXUMUYECKUN psifl
HaIpsDKEHUH METaJIIIOB)

3.2

Baxueimue
METaJUIbI
COEqUHEHUS

n

nux

16

Illeno4ynbie METAIIIBL: ITOJI0KEHUE

B Ilepuomuueckoil cucTeEME€ XUMHUYECKUX
anemenToB JI.W. Meneneena,

CTPOEHHUE UX ATOMOB, HAXOXKICHHE

B mnpupoae. Du3MYECKHEe ¢ XUMHUYECKHE

CBOICTBa (Ha MpUMeEpe HATPUs

1 Kayust ). OKCUBI M THAPOKCHIBI HATPHUS B KaJIHSI.
[IpuMeHeHue menoYHbIX

METaJJIOB u ux COCIMHEHHUI.
IllenoyHno3eMeNbHbIE METa/Ibl MarHuii
KaJIbLIMI: TIOJIOKEHUE

B Ilepmommueckoil cHUCTEME XHMHUYECKHUX
anemeHTtoB JI.MI. MenzeneeBa, CTpO€HHE HX
aTOMOB, HAXOXJECHHUE B IPUPOJIE.

dusnyuecKue 1 XMMUYECKHE CBOMCTBA MarHus u
Kanplusa. BaxHelne coeuHEHUS Kaablus
(okcup,

TUAPOKCH, coiin). JKEeCTKOCTh BOJBI U
CHOCOOBI €€ yCTpaHEHUS!.

AJTFOMUHMIL: TIOJIOKEHUE

B Ilepnonnueckoi cucreMe
DIEeKTPOXUMHUYECKUI pan HaIpsHKEHNUN
MeTaiuioB. Du3nuecKkue 1 XUuMHYECKHE CBOMCTBA
MetauioB.  OOmme  crmocoObl  MOJTy4YeHUS
METAJUIOB.

OOBSCHATHL O00IIHME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JICMEHTOB-

METAJUIOB U WX COCAWHEHWH B TPYyMIax C
YYETOM CTPOCHUS UX aTOMOB.
XapakTepu30BaTh PU3NUCCKUE

U XMMHYECKHAE CBOMCTBA MPOCTHIX BEIIECTB
METAJIOB M HMX COCAMHCHHUH (OKCHJIOB,
THAPOKCHUIIOB,  COJIeH),  CHOCOOBI  HUX
MOJyYCHHUsI, TPUMCHCHHWE W 3HAYCHUC B
MIPUPOJIC U )KU3HH YCIIOBEKA.
YcTaHaBIMBaTh  MPUYUHHO-
CBSI3b: CTPOCHHE

BelllecTBA — CBOICTBa — TPUMEHEHHWE — Hal
prMepax U3y9aeMbIX BEIIECTB.
Pacno3HaBaTh ¢  HOMOIIBIO
peaKIuii HOHBI METAJIOB: MarHus,
KaJbllMs, allOMHUHHS, IuHKa, skeneza (II) u
xenesa (1), menu (11).

Jloka3biBaTh aM(bOTEPHBIM XapakTep

OKCHJIOB ¥ THIPOKCHJIOB AJTFOMUHHS

CJICACTBCHHYIO

Kau4CCTBCHHBIX
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XHUMHUYCCKUX 3JICMCHTOB

JA.N. MenngeneeBa, CTpOECHHE  aTOMa,
HaxoXJeHue B mnpupoae. Duszmueckue u
XHMHYECKHE CBOMCTBA ATFOMUHMSL.
AMdoTepHbIE CBOWCTBA OKCHIA H
TUAPOKCH/IA ATFOMUHHUSL.

Keneszo: monoxenue B [leprnoanyeckoi cucreme
XHMHYECKHX 3JICMEHTOB

JAWN. MeHnngeneeBa, CTpPOEHHE  aTOMA,
HaxoXXJieHHue B mnpupoae. Duzmyeckue u
XHMHYCSCKHE CBOMCTBA XKele3a.

Oxcunpl, ruapokcuasl U comu xkenesa (1) wu
xemnesa (1), ux cocras, cBoiicTBa

Y TIOJTyYEHHE.

Xumuueckuii yIkcnepumenm:
Jlemoncmpayuu.

OcoOeHHOCTH  B3aUMOJICHCTBUSL  OKCHJA
Kalbllds W HaTpUs C BOJOW (BO3MOXKHO
WCIIOIh30BaHUE BHICOMATEPHAIIOB).
OkpaivBaHue IUJIAMEHH MOHAMU HATpus,
KaJust u KaJIbIIHSI (BO3MOXKHO
WCIIO0JIb30BAaHHUE BUIEOMATEPUATIOB).
UccnenoBanme CBONCTB JKECTKOM  BOJIBI.
[Iponiecc ropenust xeine3a B KHUCIOPOIE
(BO3MOHO HUCTIOIB30BAHNE

BUJIEOMATEPHAIIOB). DIJIEKTPOXUMUYECKUNA P
HanpsDKEHUA ~ MeTauioB.  Du3MYeckue U
XUMHYECKHE CBOWcTBa MeTawioB. OOmue
CrocoObI MoyueHust MeTayioB. [lonsTre

0 KOppO3WUU METAIOB, OCHOBHBIE CIOCOOBI
3aIUTHI UX OT Koppo3uu. CruiaBsl (CTaNb, YyT'YH,
TIOpaIOMUHUN, OpOH3a) M UX NPUMEHEHHE B
OBITY

Y TPOMBIIUIEHHOCTH.

U IMHKA.
[TnanupoBaTh W OCYLIECTBIATh Ha

MPAaKTUKE XUMUYECKHE

HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOCHHS, JeNaTh
BBIBO/IbI 110 pe3yJIbTaTaM

HKCIEpPUMEHTA IPH TPOBEACHUU J1TAOOPATOPHBIX
OIIBITOB U ITPAKTUYECKHUX PaboT.

Cnenoats npaBuiiaM 0€30MacHON pabOThI

B 1abopaTopuu

IIPY UCTIOIH30BAHUU XUMHUYECKOH TOCY/IBI

1 000pyIOBaHUS.
[Tpon3BOIUTH  BBIYMCICHUS
XUMUYECKUM YPAaBHEHHSM.
Y4acTBOBaTh B COBMECTHOM paboTe B mape

WIH TpyIIIIE.

BeicTpauBate pasBepHyTble NHCbMEHHbIE U
YCTHBIE OTBETHI C ONIOPOMH

Ha MHQOpMAIHIO U3 yueOHHKA

U CIpPAaBOYHBIX  MaTEepUaJOB, IpaMOTHO
HCIIOJIB30BAaTh U3YYECHHBIM NMOHATUIHBIN arapar
Kypca XUMHH

1o
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Jlabopamopnvie onvimoi:

IIpoBeneHne KaueCTBEHHBIX PEAKIMM Ha HOHBI
(MarHus, Kajablys, alFOMUHMS, [IUHKA, JKele3a
() wu xemesza (M), mexu (Il), omucanme
IIPU3HAKOB UX

IIPOTECKAHMS.

Hccnenosanue amM(OTEepHBIX CBOICTB
TMAPOKCHUIA AIFOMUHUSA U TUAPOKCUA [IMHKA.
IIpakmuueckue pabomuwi:

Ne 6. XKecTKOCTb BOJIBI U METO/IBI €€ YCTPAHCHUSI.
Ne 7. Pemienue skcnepuMeHTaIbHBIX 33724 110
Teme  «BaxneWmme MeTaulbBl M X
COETUHEHUS».

Buiuucnenua:

II0 YpPaBHEHMSM XHMHUYECKUX PEaKLUH, €CIU
OJMH U3 peareHTOB JaH B M30bITKE WM
COJIEP’KUT IIPUMECH;

MacCOBOH JI0JIM BBIXO/A IIPOIYKTa

peaxkuu
Hroro mo paznery 20
XHuMHS U OKPYKAOLIas cpena
41 | Xumus 3 BemectBa u Marepualibl B IOBCEAHEBHOM | XapaKTEpHU30BaTh POJIb XUMHUH

U OKpyKaromas
cpena

JKM3HH YelIoBeKa. be3omacHoe Mcmonb30BaHue

BEIIECTB M XUMHUYECKUX pEaKiuil B OBITY.

[TepBas moMonIp NMpPU XMMUYECKUX OXKOTrax MU

OTPABJIEHUSAX.

XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPEIIbI
(mpenenvHas JONyCTUMAsI KOHLEHTpaLHs
BenrecTs. Poib xumnn

B peleHnmn DKOJIOTHUECKHUX pooeM.
Xumuueckuii IKcnepumenm: /[emoncmpayuu:

N3ydenne oOpas3IioB MaTepraioB

B pas3nuyHbBIX cdepax IeATEeTbHOCTH JIIOJACH,

OCHOBHBIC BCIIICCTBA
N MaTCpHraJIbl, IPUMCHACMBIC B )KU3HU
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IIPU XUMUYECKHX OXKOIrax |

OTPAaBJICHHUSIX.

XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpelbl
(npenenpHas ~ JomycTUMass  KOHLEHTpaLus
BewecTs. Poibs xumun

B pCIIEHHMH  DKOJOTHYECKUX  IMpoOIieM.
Xumuueckuit skcnepumenm: /lemoncmpayuu.
N3yuenne o6pa31ioB MaTepraioB

(cTexsio, CIUIaBbl  METAJJIOB,  MOJMMEPHBIE
MaTepHabl)

COBPEMEHHOTO YEJIOBEKA.

OOBACHATH yca0BUs 0€30IaCHOTO UCIIOIb30BAHNUS
BEIIECTB U XUMUYECKHX PEaKiuil B OBITY.
AHanu3upoBaTb U KPUTUYECKU  OLIEHUBATh
MHPOPMALIMIO O BIMUSHUU MPOMBIIICHHOCTH,
CEJIBCKOTO XO35MCTBA, TpPaHCHIOpTa W JAp. Ha
COCTOSIHHE

OKPYXaIOILEH Cpebl.

YMeTh 0Ka3bIBaTh NEPBYIO IOMOILIb

IpU XMMHUYECKHX OXKOrax M OTpaBJICHUSX.
[Ipunumars ywyactue B OOCYXIEHMH NpoOiIeM
XUMHUYECKON M DKOJIOTMYECKON HAIPABIECHHOCTH,
BBICKa3bIBaTh ~ COOCTBEHHYIO  IO3ULHUI0 IO
npobiieme

U NIpeAJIaraTb BO3MOKHBIE IIyTH €€

perieHus
Hroro mo pazneny: 3

PesepBHOE Bpems 3

OBILEE UMCJIIO YACOB 68

I10 [TPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Ne
ypoka Tema ypoka KosunuecTBO 4acoB Ha

NpakTH4YecKue padcor

IIpenmer xumuun. Ponb xuMuu B KU3HU YesloBeKa. Tena u BenecTa

IIonsTue o METOAaXx II0O3HaHUA B XUMHUHU

[TpakTueckas pabota Ne 1 «IIpaBuna paGoThl B 1a00OpaTopuu U MPUEMBI OOPAIIICHUS C

3 1a00paTOpHBIM 000PYIOBAHUEM !
4 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus cMecei
) [IpakTuueckas pabora Ne 2 «Paznenenue cmeceil (Ha mpuMepe OYUCTKU TOBAPEHHOW COJIN )» 1
6 ATOMBI U MOJIEKYJIBI
7 XUMUYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XUMHUYECKUX 3JIEMEHTOB
8 [TpocThle u croKHBIE BEIIECTBA
9 ATOMHO-MOJIEKYJISIPHOE YUYE€HUE
10 3aKOH MOCTOSHCTBA COCTaBa BelecTB. XUMHUUeckas popmyiia. BaieHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB
11 OTtHOcuTenbHAs aTOMHasi Macca. OTHOCUTENbHAsI MOJIEKYJIsIpHasl Macca
12 MaccoBasi 10JIsi XHMHUYECKOTO JIEMEHTa B COCIMHEHUHT
13 KomuuectBo Beniectsa. Mousb. MonspHast Macca
14 du3nuecKkre U XUMAYECKHE SBICHUS. XUMUYECKast PeaKIns
15 [Tpru3HaKku M YCIOBUS MPOTEKAHUS XUMHUECKIX PEAKIINi
16 3aKOH COXpaHEHMsI MACChl BEILIECTB. XMMHUECKUE YPaBHEHUS
17 Brruncrienus KoJIu4ecTBa, MacChl BEIECTBA MO YPAaBHEHUAM XUMUYECKUX PEaKIHi
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18

Krnaccudukanust XUMHUYEeCKHX peakiuii (COSTUHEHMS, Pa3JI0KEHUs, 3aMEIIIeHUsI, 00MEHA)

19 M. B. JIoMmOHOCOB — y4éHBIH-3HITUKIIONEeTUCT. O000IICHIE U CUCTEMATH3AIIHS 3HAHHHA

20 Kontponbnas padora Nel mo Teme «BerniecTBa 1 XUMHUYECKUE PEAKITHI

21 Bo3ayx — cmech razos. Cocra Bo3ayxa. Kuciaopoa — aneMeHT u rpoctoe Bemectso. O30H

29 Ouznyeckue U XUMUYECKHE CBOMCTBA KUCIOpoa (peakuu okucieHus, ropenue). [loustue o6
OKCHJIaX

23 CniocoObI MoTy4eHus KUCIopo/ia B 1ad0opaTopuu U MpoMbIIuIeHHOCTH. [IpuMeHenne kucnopoa

24 TernoBoii 3¢ (heKkT XUMUIECKOH peakiuy, OHATHE O TEPMOXUMHUECKOM ypaBHEHHH, K30~ U
SHIOTEPMHUUYECKUX PEAKITUIX

25 TormuBo (He(Th, Yroiab ¥ MeTaH). 3arpsi3HeHNEe BO3/yXa, CIIOCOOBI €ro MPeI0TBPAIICHHUS

26 [TpakTueckas pabota Ne 3 o teme «llonyyeHue u cobupanue KUCIOpOaa, U3YIEHUE €ro
CBOWCTB»

27 Bonopoa — anemeHT 1 npoctoe BemecTBo. Haxoxaenue B npupoie

28 ®dusnyeckue U XUMUUECKHE CBOMCTBA Bojopoa. [I[puMenenne Bogoposaa

29 [ToHsiTHE O KUCHOTAX U COIAX

30 Crioco0bI morydeHust BOAOPOAa B J1ad0OpaTopuu

31 [TpakTiueckas pabota Ne 4 o reme «[lonydyeHue u cobupanue Boopo/ia, H3y4eHUE ero
CBOWCTB»

32 MonsipHblii 00bEM ra3oB. 3ak0oH ABOTaapoO

33 Beraucnenust 00b€Ma, KomMdecTBa BEIIECTBA ra3a 110 ero H3BECTHOMY KOJIMYECTBY BEIIECTBA
WU 00BEMY

34 Berancienus 00bEMOB T'a30B 110 YPaBHEHHUIO PEAKIIMK Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHHIMA
ra3oB

35 Dusnyeckre 1 XUMHUUYECKHUE CBOIICTBA BOIBI

36 CocraB ocHoBanui. [Tonsitne 06 nHIUKATOpaX
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BOI[a KaK paCTBOPUTCIIb. HaCLIH_[eHHBIe N HCHACBIIIICHHLIC paCTBOPHI. MaccoBas J0JIi BEUICCTBA

37
B pacTBOpe

38 [Ipaktuyeckas padora Ne 5 mo teme «[IpuroToBieHne pacTBOPOB C ONMPEACIEHHON MacCOBOM
JIOJIEN PAaCTBOPEHHOIO BEUIECTBA

39 Kontponbnas padora Ne2 o teme «Kucmopoa. Bogopon. Boga»

40 Okcupl: cocTaB, KiaccudUKaIys, HOMEHKIIaTypa

41 [ToydyeHne u XUMUYECKHE CBOMCTBA KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB

42 OcHoBaHHUsI: COCTaB, Ki1accudukalys, HOMEHKIaTypa

43 [TonmydyeHnue 1 XUMHYECKHE CBOMCTBA OCHOBAHUM

44 Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa

45 [TomryueHnue 1 XUMUYECKHE CBOMCTBA KUCIOT

46 Conu (cpennue): HOMEHKIATypa, CIOCOOBI MOTyYEHUsI, XHMUYECKUE CBOWCTBA

47 [TpakTudeckast pabota Ne 6. Perenne skcriepuMeHTaNbHBIX 33724 10 TeMe «OCHOBHBIE KIIACChI
HEOPraHMYECKUX COCIUHEHUI»

48 ['eneTndeckasi CBA3b MEXAY KJIaCCAMH HEOPTAHMYECKUX COSUHEHUN

49 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN

50 KonTponbnas padota Ne3 no teme "OCHOBHBIE KJTacChl HEOPTaHUYECKUX COSTUHEHM"

51 [TepBbie MOMBITKH KIACCU(PUKAIIUN XUMUUYECKUX dJIeMEHTOB. [IoHATHE 0 rpymnmax CXOTHBIX
DIIEMEHTOB

52 ITepnonnueckuii 3akoH u [lepuonnueckas cucrema xumudeckux anemMeHToB Jl. . Menneneesa

53 [Ieproael, rpynmnsl, MOATPYIIIEI

54 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl

55 CrtpoeHnue 2JIeKTPOHHBIX 000JI09eK aTOMOB 3JieMeHTOB [lepuoanueckoii cucremsr /1. 1.

Meungeneena
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XapakTepucTUKa XMMUYECKOTI0 3JIEMEHTA 110 €ro nosioxkeHuto B [lepuoguueckoii cucreme J1. 1.

56 Meunpeneena

57 3nauenue [lepuoauueckoro 3akoHa /st pa3BuThs Hayku U npaktuku. 1. 1. MenneneeB —
Y4€HBIU, IEAAror U IPaskIaHUH

58 DIIEKTPOOTPULIATEILHOCTh ATOMOB XUMHUYECKHUX 3JIEMEHTOB

59 Honnast xummueckast CBs3b

60 KoBanenTHast mosisipHasi XUMUYeCKasi CBSI3b

61 KoBasieHTHast HENoOAsIpHAsk XUMUYECKasi CBSI3b

62 CreneHb OKUCIICHHS

63 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

64 OKHCIHUTENN U BOCCTAHOBUTEIN

65 KontponbHas padota Ne4 o reme «CtpoeHue aroma. XUMUYECKask CBSI3b)

66 PesepBHblit ypok. O0001IEHNE U CUCTeMAaTH3aIMsl 3HAHUI

67 PesepBHblit ypok. O0001IeHNEe U CUCTeMaTH3alMsl 3HAHU I

68 PesepBHbIi ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 68
W3 HUX KOHTPOJIBHBIX paboT: 4
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9 KUIIACC

Ne
Tema ypoka KoanuecTBo yacoB Ha
ypoxa NMPaKTH4ecKue padoThl
1 [Tepuonuueckuii 3akoH. [lepuonuueckas cuctema xumuieckux saeMenToB Jl. 1. Menaeneesa
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOIOB
3 Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB
4 Bubl XuMu4ecko CBS3HM U TUIBI KPUCTAILTUYECKUX PEIIETOK
5 Kontponbnas padota Nel o reme «IloBTopenue u yriybieHrne 3HaHUI OCHOBHBIX pa3/iesioB Kypca 8
KJ1accay
Krnaccudukanys XuMHUECKUX peakIHii 0 pa3TUYHbIM MPU3HAKAM
[TonsiTHe 0 CKOPOCTH XUMUYECKOM peakiuu. [IoHsITHE O TOMOTE€HHBIX U TeTEPOreHHBIX PEAKIIMIX
3 [TonsiTHe 0 XuMHUEeCKOM paBHOBecHH. DAaKTOPBHI, BIUSIOUIUE HA CKOPOCTh XUMUYECKON PEaKIuu 1
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
9 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
10 Teopus snexTponutTuyeckon qucconuanii. CUiabHbIE U CIa0bIe SIEKTPOIUTHI
11 HonHble ypaBHEHUS peakLi
12 XUMHUYECKHE CBOMCTBA KMCIIOT M OCHOBAHMI B CBETE MPEICTABIICHUN 00 SJIEKTPOIMTUUECKON
JTUCCOTTHAITIT
13 XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEACTABICHUHN 00 dNEKTPOTUTHIECKON AUCCOIHAIINH
14 [TonsiTe o ruaponuse conen
15 O06001IeHre U cucTeMaTU3alus 3HaHU!
16 [TpakTrueckas padota Ne 1. «PemeHne sKCIepUMEHTAIBHBIX 33729 1
17 KonTponbHas padota No2 mo Teme «INeKTPOTUTUYECKAs AUCCOIHAITS. XUMHUECKHUE PEAKIINH B

pacTBopax»
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18

OO1as XxapakTepuCcTUKa raloreHoB. XMMHUYECKHE CBOMCTBA Ha IIPUMeEpe XJIopa

19 Xnoposojopoa. CossiHast KUCJIOTa, XMMUUECKHUE CBOMCTBA, IOJyUYEHUE, IPUMEHEHHE

20 [TpakTrueckas padota Ne 2 o teme «lloydeHue CoMsTHON KUCIOTBI, U3ydeHUE €€ CBOMCTBY»

21 Bbruuciienus mo ypaBHEHUSIM XUMHUECKUX PEAKLIUH, €CIIM OJWH M3 PEeareHTOB JAaH B U30BITKE

22 OO6mras xapakTeprucTuka 3J1eMeHTOB VI A-Tpyniib

93 AnnotpornHsie Moaudukanuu cepsl. Haxoxaenue cepbl U €€ cCoeMHeHU B TpUpoae. XUMHYECKHE
CBOMCTBA CEpBI

24 CepoBoniopo, crpoeHue, GU3NIeCKue 1 XUMHYECKIE CBOMCTBA

25 Oxcunsl cepbl. CepHas KHCIOTa, (U3MYECKUE U XUMUYECKUE CBOWCTBA, MPUMEHEHUE

26 XUMHUECKUE PEAKIIHH, JICKAIIIE B OCHOBE MMPOMBIIIUIEHHOTO CIIOCO0a MOJIy4eHHs CEPHOI KHCIOTHI.
XUMHUECKOE 3arpsi3HEHUE OKPY>KAIOLIEH Cpe/Ibl COSAMHEHUSIMH CEPbI

27 Brruncnenme MaccoBoii 107K BBIXO/A MPOJYKTA PEaKIuu

28 Oomas XapaKTepUHCTI/IKa areMeHTOB VA-Tpymiibel. A30T, pacCpOCTpaHEeHUE B IPUPO/JIE, (GU3HUYECcKHe U
XUMHAYECKHE CBOWCTBA

29 AMMHaK, ero pu3n4ecKue 1 XMMUYeCKHe CBOWCTBA, MOJyYeHHE U IPUMEHEHHUE

30 [Tpaktryeckas padora Ne 3 mo teme «[lomydenne aMMuaka, U3y4eHUE €r0 CBOWCTBY

31 A30THAas KuCoTa, €€ (Pru3nuecKue 1 XMMUYECKHE CBOMCTBA

39 Vcrnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaueCTBE MUHEPAJIbHBIX YA0OpeHH. Xumuueckoe
3arpsi3HEHUE OKPYKAIOLIEH cpeibl COEJMHEHUIMU a30Ta

33 ®dochop. Oxcun pochopa (V) u hochopnas kucinora, puznueckre 1 XUMHUIECKHE CBOMCTBA, MTOJTyUYCHHE

34 Hcnonb3oBanue GpochaToB B KaueCTBE MUHEPAIbHBIX y100peHuil. 3arps3HeHne NpUpoIHOM cpe/ibl
dbocharamu

35 VYriepon, pacnpocTpaHeHue B pupojie, GU3NIecKue 1 XUMHIECKIE CBOMCTBA

36 Oxcunpl yriaepoaa, ux Gpusnueckue 1 XMMUYEeCKHUe CBOMCTBA. DKOJIOTHYECKHE TPOOIEMBI, CBS3aHHBIE C
okcuzom yriepona (1V)

37 VYronbHast KUCHOTA U €€ CONn
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[Ipaktrueckas padota Ne 4 o teme "Ilonydyenue yriekucioro raza. KauecTBeHHas peakuus Ha

38
KapOoHaT-MOH"

39 [lepBoHauyaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSX yIriiepoaa

40 Kpemuwii u ero coequHeHus

a1 [TpakTuyeckas padora Ne 5. PemeHue skcepuMeHTaNbHbIX 331a4 10 TeMe «BaxkHelme HeMeTaibl 1
UX COCTUHEHUS»

42 Konrtponsnas padora Ne3 o teme «BakHel1e HeMeTaIbl M UX COSIUHEHUS

43 OOw1ast xapakTepUCTHKA XUMUUYECKUX 3JIEMEHTOB — METaJUIOB. MeTajuinyeckast CBA3b U METaJUINYecKas
KpUcTajimyeckas pemérka. Gusnueckue cBoicTBa METaIOB

44 XUMHYECKUE CBOMCTBA METAIOB. DJIEKTPOXUMUYECKUN Psijl HAIPSHKCHU METAJIJIOB

45 OO6uue cocoObl osyyeHust MeTayuioB. CruiaBbl. BeluncieHust 0 ypaBHEHUSIM XMMUYECKUX peakiuil,
€CIIU OIMH U3 PEAareHTOB COJEPKUT IPUMECH

46 [TonsiTHE O KOPPO3UM METAIIOB

47 [IlemoyHbIC METAILIBI

48 OKcubl ¥ THIPOKCHU/IBI HATPUS U KaTUst

49 [IenouHo3eMeNbHBIC METAIIBI — KAJIBIIMN U MarHui

50 Baxkneime coeTMHEHUS KaablUs

o1 O060011eHre U cucTeMaTu3alys 3HaHUN

52 XKeéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHHUs

53 [IpakTuueckas padora Ne 6 o Teme "JKEcTkoCTh BOABI M METO/BI €€ yCTpaHeHus"

54 AmroMuHUI

55 AMdoTepHbIe CBOMCTBA OKCHUIA M THIPOKCHIA

56 XKeneso

S7 Oxcuppl, ruapokcu sl u conn xenesa (1) u xenesa (111)

58 O06o011IeHne 1 cucTeMaTu3amys 3HaHuR

59 [IpakTuueckas pabora Ne 7. Pemienune skciepuMeHTaNbHBIX 3aa4 1o TeMe «BakHele MeTamibl 1 Ux

COCOAUHCHUA»
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Brrancnenus no YpaBHCHUAM XUMHNYECCKUX pCaKHHﬁ, €CJIM OJWH 13 pC€arcHTOB JaH B HU30BITKE WUJIN

00 COJEPKHUT PUMECH. BhIUnCIIeHUsI MacCOBO JTOJIM BBIXOJIa MPOAYKTA PEAKITUH
61 O06o001IeHre U cCTeMaTU3alus 3HAHUN

62 KontponbHas padota Ne4 o reme «BakHene MeTauibl U UX COCTUHECHUS
63 BemecTBa 1 MaTepuansl B MOBCEAHEBHOMN )KU3HU YEIOBEKA

64 XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl

65 Postb XUMUM B pellICHUH YKOJIOTHYECKUX MPoOIeM

66 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHIMA

67 PesepBHblil ypok. O6001IeHNE U CUCTeMATHU3aIHsI 3SHAHHMA

68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHIMA

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME: 68
W3 HUX KOHTPONBHBIX paboT: 4
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MNEPEYEHb (KOAUP®UKATOP) PACIPEJEJEHHBIX IO KJIACCAM ITPOBEPSIEMBIX
TPEBOBAHUM K PE3YJBbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIbBHOM

ITPOI'PAMMbBI OCHOBHOT'O OBIIHEI'O OBPA3OBAHUA MW DJJIEMEHTOB
COJAEPKAHUS 110 XUMUNHN
8 KJIACC

HpOBepﬂeMbIe TpeﬁoBa}mﬂ K pe3yJibTaTaM 0CBOCHUA OCHOBHOM 06pa30BaTeJ’ILHO]7] nmporpaMmmal

Kon [TpoBepsiembie MPEAMETHBIC pe3ynbTaThI OCBOEHUS OCHOBHOH
TIPOBEPSIEMOTO o0pa3oBaTenbLHOM IPOrpaMMBbl OCHOBHOTO O0IIIET0 00pa30BaHUS
pe3ylbTara

1 ITo reme: «IlepBoHaYaIbHBIE XUMUYECKHUE IIOHATHSI

11 pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSITHIA: aTOM, MOJEKYIa,
XUMUYECKHA JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOAHAST W HEOJHOPOJHAs), BaJIEHTHOCTh, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAS Macca, MaccoBast
JIOJISI XMMHUYECKOT0 3JIEMEHTa B COCJAMHEHUH, MOJSPHBIM 00BEM, XHMHUYECKas
peakius, KiaccupuKaIusa peakiiuii: peakiiui COSTUHCHUS, PEAKIIMH Pa3JIOKCHHUS,
peakiuu 3aMEIICHHUS, peakiuu oOMeHa, 9K30- M PHIOTEPMHUECKHE
peakiuu, TEIIoBOW 3(PQeKT peakumu, pacTBOp, MaccoBas JOJS BEIIECTBA
(mporieHTHAsE KOHLIEHTpAIMsi) B pacTBOpE

1.2 WJUTIOCTPUPOBATH B3aHMOCBS3b OCHOBHBIX  XHMHYECKHX MOHATHIH
Y IIPUMEHSTH ST IOHATHS TIPY OMTUCAHUH BEILIECTB M UX MPEBpaIICHUN

1.3 UCIONIb30BAaTh XMMHUYECKYI0O CHUMBOIIMKY JJIsi COCTaBlIeHHs (OPMYI BEUIECTB H
YPaBHEHUN XUMUYECKUX PEaKIUN

14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsI MAaCChl BEILIECTB, OCTOSIHCTBA COCTABA,
ATOMHO-MOJIEKYJISIPHOTO YUY€HHMs], 3aKOHAa ABOTaJipo

15 OTIPEICTISATh BAJICHTHOCTb aTOMOB JJIEMEHTOB B OWMHapHBIX
COCIUHECHUAX

1.6 KIACCU(UIIUPOBATh XUMUYECKUE PEAKIUU (10 YUCIY U COCTaBY y4aCTBYIOLIHX
B PEAKINH BEIIECTB, MO TEIIOBOMY P HEKTY)

1.7 BBIYHCIIATh OTHOCHTEJIbHYIO MOJEKYJISIPHYIO M MOJISIDHYIO MacChl BEIIECTB

1.8 BBIYHCIIATh MAacCCOBYIO JIOJIFO XMMHYECKOTO DJIEMEHTa M0 (OpMyIie COSTMHECHUS,

19 BBIYHCIIATh MACCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

1.10 MPUMEHSATh €CTECTBEHHO-HAYYHBIE METObI TIO3HAHUS — HAOIIOACHUE, U3MEPEHHE,
MOJIEIMPOBaHME, SKCIIEPUMEHT (pealbHbII U MBICIICHHBIH )

2 ITo Teme: «BaxHeline nNpecTaBUTEIN HEOPTaHUYECKUX BEIIECTBY»

2.1 PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MMOHSATHI: OKCHJI, KACIOTa, OCHOBaHUE,
COJIb

2.2 OTIPENIEeTIATh TPUHAIICKHOCTh BEIIECTB K OMPENEIEHHOMY KJIACCy COCIMHEHHM
o ¢hopmynam

2.3 KJIaccu(UIUPOBaTh HEOPraHNYECKHE BEIIECTBA
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2.4

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUUECKHAE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIACCOB, TOATBEpXKJasi OMUCAHWUE TMPHUMEPAMH MOJCKYISIPHBIX ypaBHCHHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.5

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kade€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU IPOTEKAHUS XUMHUYECKHUX MPEBPALIECHUN B PA3IUYHBIX
YCIIOBHSIX

2.6

CJIeZIOBaTh npaBUIaM TI0JIb30BAHUS XUMHAYECKOH MOCyIIOH |
7a00paTOpHBIM 00OPYJOBaHUEM, a TAK)KE MpaBWJIaM OOpaIleHHs C BEIIECTBAMHU
B COOTBETCTBUHU C WHCTPYKIUSIMHU TIO BBIITOJIHEHUIO JaO0OPATOPHBIX XUMHUYECKHX
OIBITOB IO TIOJIYYEHUIO W COOMPAHUIO Tra3000pa3HBIX BEIIECTB (BOJAOpOAA H
KHCJIOPOJIa), MPUTOTOBJIEHUIO PACTBOPOB C OMNpPENEIECHHON MaccoBOW JoJiel
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATh W TPOBOJAMTH  XUMHUYECKHUE
HKCIEPUMEHTHI I10 PACIO3HABAHUIO PACTBOPOB IIEIOUEH M KUCIOT C IMOMOIIBIO
WHAUKATOPOB (Jakmyc, ¢heHondraaer, METUIOPAHXK U IPYTHe)

MMPOBOAUTD PACUCTHI 10 YPABHCHUIO XUMHYECKOHN pcakunun

ITo Teme: «llepmogmyeckuii 3axkoH u Ilepuomuueckas cucTEMa XUMHYECKHX
snemeHToB JI.M. MenneneeBa. CrpoeHue aroMoB. XuUMHUYECKas CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

3.1

PaCKpbIBATh CMBICJI OCHOBHBIX XUMHNYCCKHX MOHSTHH: Aapo aToMa,
BJIeKT'pOHHLIﬁ cIon aToMa, aTOMHas 0p6I/ITaJ'IB, paanyc aToMa,

XUMHUYCCKas CBA3b, noJjsipHasd n HCIOJIAApHas KOBaJICHTHAasA CBA3b,
QJICKTPOOTPULATCIIBHOCTL, HOHHAsd CBA3b, HWOH, KAaTHOH, A4aHWOH, CTCICHb
OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 3JICMCHTHI

3.3

ONMCHIBATh M XapaKTepu30BaTh TaOnuuHyo (opmy lleproanueckoil cucremsl
XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas nojarpymnmna (A-rpymma)»
u «mobouHas mnoxarpynna (b-rpymma)y,

«Manpie» U «OOIBIINEY MEPUOJbI

3.4

pacKpbIBaTh CMBICH [Tepuoanueckoro 3aKOHa JI.H. Menneneena:
JEMOHCTPUPOBATh  I[IOHMMAHHUE  MEPUOAUYECKOM  3aBUCUMOCTH  CBOWCTB
XMMHYECKHX DJIEMEHTOB OT UX MMOJI0KeHUs B [leproanueckon cucreme

3.5

COOTHOCUTh  O0O3HAuU€HUs, KOTOpble UMEIOTCA B  TabmuIle
«Ilepuonuueckas cucrema XUMHUYECKHIX AJIEMEHTOB
JA.N. MenneneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsAl sapa, oOllee YHCIIO DJEKTPOHOB U
pacupeieieHue UX M0 JIEKTPOHHBIM CII0SIM)

3.6

OIpeaACIATh CTCIICHDb OKHCJICHHUA OJICMCHTOB B 6I/IHapHBIX
COCAMHCHUAX

3.7

ONpPEeNIETATh BH XUMHYECKOU cBs3U  (KOBaJICHTHAs U WOHHAs)
B HEOPTaHUYECKUX COEIUHEHUAX
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IIpoBepsiemble 3JIeMEHTBI COJIePKAHUS

Kon

[ [poBepseMbIil SIEMEHT COACPKAHUS

1

HepBOHa‘laJIBHBIe XHUMHUYCCKUC ITOHATHA

11

[Ipenmer xumuu. Ponb XMMHM B KU3HHM YelOBeKa. XUMHUS B CHCTEME HayK. lenma u
BenecTa. Ou3nuecKkue CBONCTBA BEIIECTB. ATrperaTHOe COCTOSIHUE BEIIECTB

1.2

Ilousstne o Meromax mno3HaHusg B XxuMuH. YucTtele BemectBa U cMecH. CocoOBbl
pazzaeneHus cMecen

13

ATOMBI M MOJICKYIJIBI. Xumudyeckue »jaeMeHThl. CHUMBOJBI XHMHYECKHX JJICMEHTOB.
HpOCTBIG " CJIIOKHBIC BE€IICCTBA. ATOMHO-MOJ’ICKy.]'IﬂpHOC YUYCHUC

14

Xumuueckas Qopmyna. BaleHTHOCThP aTOMOB XHWMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHocuTenpHas aroMmHass Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBasi 10y XMMHUYECKOTO JIEMEHTA B COCIMHEHUHT

15

KommuectBo BemectBa. Monbs. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
yyclia CTPYKTYPHBIX €IMHHUIl BemecTBa. Pacdyersl mo ¢opMylaM XUMHYECKHX
COEAMHEHHI

1.6

dusnueckue U XUMHYECKHE SABIICHUSA. XHUMHUYECKas peakuuda u €€ IMPU3HAKU. 3akoH
COXpaHCHHSI MAacChl BEIIECTB. XUMHUECKUE ypaBHEHUs. Kiaccudukanms XUMHYSCKHX
peakiuii (CoeIuHeHus, Pa3I0KeHUs, 3aMEeIeHHs, 0OMeHa)

1.7

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XHWMHYECKOW TOCYJOH,C IpaBUIaMu
paboTHhI B naboparopun u pHEeMaMH oOparteHust ¢ JIabopaTOPHBIM
000pynOBaHUEM, U3YUCHHE U OTIHCaHNEe PU3NIECKIX CBOWCTB 00pa3I[0B HEOPTaHUYECKUX
BEIIECTB, HaOmiofeHue ¢Gu3ndeckux (IJIaBIEHWE BOCKA, TasHUE JIbJIa, PACTUPAHUE
caxapa B CTYIKe, KHIIEHHE U KOHJIEHCAIMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKaJIMBAaHUE MEIHOW TPOBOJIOKH, B3aWMOJCHCTBHME MeJla C KHCJIOTOM) SIBICHUMH,
HaOIlto/IeHEe U ONMCAaHUE MPHU3HAKOB MPOTEKaHMs XMMHUYECKUX peakluil (pa3iokeHHe
caxapa, B3auMOJICCTBUE CEPHON KUCIIOTHI C XJIOPUOM Oapus, pa3ioKeHne THIPOKCHIA
menu (I) mpu HarpeBanuu, B3auMmojelcTBHE skene3a ¢ pactBopom coiu memu (I1),
M3y4YeHUEe CIOCOOOB pa3JeeHus cMecei (C TOMOIIbI0 MarHuTa, (QUIbTPOBAHHE,
BHIMIAPUBAHUE, AUCTWUIALMSA, XpoMmarorpadus), MNpPOBEIEHHE OYHCTKH IOBApPEHHOMN
CoJId, HaOJIOJICHUE W OMHMCAHHUE PE3yJbTAaTOB MPOBEICHUS OIbITa, WITIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MAaCChI, CO3aHHE MOJIeJIel MOJIEKYT (IIapOCTEPIKHEBBIX)

Baxwneiimue NpEACTAaBUTCIIN HCOPIraHUYCCKUX BCUICCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciaoposx — ajeMeHT M IMPOCTOE BEIIECTBO.
Haxoxxnenune kucnopona B mpupoje, GU3MYECKHe U XUMUYECKHE CBOMCTBA (peakiuu
ropenus). Oxcuapl. Ilpumenenune xucnopona. CrocoObl MOMY4YEHHUS KHUCIOpOJa B
naboparopun U mHpoMblinuieHHOCTH. KpyroBopor kuciopona B mpupone. O30H —
AJUIOTPONHAs MOIU(BHUKAIMS KUCIOPOAA

2.2

TeroBoil A(pdexT XUMHUYECKOH peakiuy, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
SHJIOTEPMHUYECKHE PEAKIHH. TOMINBO: yroiab U MeTaH. 3arpsa3HeHHe BO3IyXa, YCHICHHUE
MapHUKOBOTO 3 deKTa, pa3pylIeHne 030HOBOTO CII0s

2.3

Bomopox — »smemeHT W mpocroe BemiecTBO. HaxokaeHue BOAOpoAa B IPHPOIE,
¢busnvecKkre U XMMHUYECKHE CBOIMCTBA, MPUMEHEHHE, CIIOCOOBI mosryueHus. KucioTel u
conu

2.4

Mosipablii 00BeM Ta30B. PacueTsl 10 XUMUUYECKUM YPaBHEHHSIM

2.5

®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopbsl. Hackimennele u
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HEHACBILICHHBIE PAcTBOPBL. PacTBOPMMOCTBH BewIeCTB B BOJE. MaccoBas 101 BeecTBa
B pacTBOpe. XMMHYECKUE CBOWCTBA BOJBI.

OcHoBanus. Poiib pacTBOpOB B IPHUPOJE W B KU3HHU 4YelioBeka. KpyroBopor BojbI B
npupoe. 3arpsisHeHre NPUPOAHBIX BoJ. OXpaHa U OYUCTKA IPUPOJIHBIX BOJI

2.6

Knaccudukanusa neopranmdyeckux coenuHeHuit. Oxcuabl. Kiaccudukanus OKCHIOB:
cosieoOpaszyromue (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEPHBIC) M  HECOJICOOpa3yroIIHe.
Howmenxknarypa OKCH/IOB. OuU3NYECKUE U XMMUYECKUE CBOMCTBA OKCHJIOB.
[lonydyeHue okcuao0B

2.7

OcHoBanus. Krnaccudukaruss OCHOBaHUM: IIEIOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBanuii. ®dusnueckue U XUMHUYECKHE CBOMCTBA OCHOBAHMH.
[Tonydyenue ocHOBaHMI

2.8

Kucnorel. Krnaccupukamuss xucinor. Homenknarypa kucinor. @Dusnueckue W
XMMHYECKHE CBOMCTBA KUCIOT. Psig aktuBHocTr MetaiioB H.H. bekerosa. Ilonyuenue
KHUCJIOT

2.9

Comu. Homenknatypa coneit. @u3znueckne U XUMHUYECKUE CBoWcTBa cojied. [lomydenue
COJIEH

2.10

I'eneTmyeckas CBSA3b MCXKAY KilaCCaMU HCOPraHN4CCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMUYECKUH JKCIIEPUMEHT: KaueCTBEHHOE OIpeACIICHUE COJICPKAHHS KHCIOpOJaa B
BO3/yXe, MOJy4YeHHe, COOMpaHue, paclio3HaBaHUE U U3yUCHUE CBOICTB KHCJIOPO/Ia,
HAOJIIOJICHUE  B3aUMOJICHCTBHSI  BEIIECTB C KUCIOPOIOM M YCIOBHUS BOSHUKHOBCHHS
Y MIPEKpaIIeHus TopeHus (IoKapa), 03HAKOMIICHHE ¢ 00pa3aMy OKCHJIOB M OTTMCAHHUE HX
CBOWCTB, TOJy4YeHHE, COOMpaHWe, PACIO3HABAHME W H3YYEHHE CBOMCTB BOJIOpOIA
(ropenwue), B3aumoielicTBre Bogopoa ¢ okcuaom meau (1) (Bo3MOKHO HCIIOIB30BaHKE
BHJICOMATEpPHAIOB), HaOIIOJeHHE O0Opa3loB BEHIECTB KOJIMYECTBOM |  MOJb,
HCCIIeIOBaHHE OCOOCHHOCTEH  pacTBOPEHHUS  BEIIECTB C pa3IMYHOM
pPacTBOPUMOCTHIO, MPUTOTOBJICHUE pacTBOPOB C ONPEETEHHOW MaCCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA, B3AUMOJACHCTBHE BOJBI C METAJUIAaMU (HATPUEM U KaJIbI[UEM)
(BO3MOXKHO HCIIOJIb30BAHNE BHUACOMATEPHATIOB), OMNpEICICHHE pPAcTBOPOB KHUCIOT U
[enoueii ¢ MOMOIIbIO HHIUKATOPOB, HCCIeI0BaHNE 00PA3I[0B HEOPTaHUIECKIX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOIIOJICHWE HW3MEHEHHUS OKPACKH HWHIAWKATOPOB B pacTBOpax
KHUCIIOT U Ienouelt, u3ydenue B3aumojeicteus okcuna meau (1) ¢ pactBopom cepHoii
KHCIIOTHI, KHCJIOT C METaJJIaMH, PeaKIMi HeUTpaTH3aIliy, TOTYyICHHEe HEPACTBOPHUMBIX
OCHOBaHUH, BBITECHEHHWE OJHOTO MeTajjla JIPYrMM M3 pacTBopa COJIM, pElIeHUe
OKCIIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «BaxHelmme Kiacchl HEOPraHUYEeCKHX
COEIUHEHUIN»

[lepnonnueckuit 3axkoH u Ilepmoandeckas cucreMa XuMH4Yeckux diemeHToB J[.H.
Menneneena. Ctpoenue aTOMOB. XuMu4eckas CBSI3b. OKucIuTenbHO-
BOCCTAHOBUTENIbHBIE PEAKIINH

3.1

[lepBrie moOMBITKM KiIaccU(UKAIMM XUMUYECKHX 3JeMeHTOB. [loHsTHe o rpymnmax
CXOIHBIX 3JIEMEHTOB (ILI[EJIOUHbIE U IIETOYHO3EMENIbHBIE METAILIbI, TaJIOT€Hbl, UHEPTHHIE
rasbl). DJIeMEHThI, KOTOpble 00pa3yIoT aM(OTepHbIE OKCUIBI M THIPOKCHIBI

3.2

[lepuonnueckuii 3akoH. Ilepmommueckas cucrema Xumuyeckux diaemeHToB J[.H.
MenneneeBa. Kopotkonepwomnas wu mHHONEepuomHas ¢opmel Ilepuogudeckoit
cuctembl xumuueckux aneMeHToB .M. Menneneesa. [lepuoast u rpymmnsl. duznueckuii
CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYIIIHI AJIEMEHTA

3.3

Crpoenne aromoB. CoctaB aroMHbIX suaep. M3zortombl. Onextponsl. CTpoeHue
JIEKTPOHHBIX 000JI0UeK aTOMOB MepBbIX 20 XUMHUYECKUX 31eMeHTOB lleproanueckoit
cucrembl J[.MI. MeHnneneeBa. XapakTepUCTHKAa XHUMHUYECKOTO OJJIEMEHTa IO €ro
nonoxkeHuto B Ilepunognyeckon cucreme .M. Menneneesa
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3.4

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMUYECKUX
U HEMETaJUIMYECKUX CBOICTB IO rpynmnaMm u mnepuoaaM. 3Hadenue llepuoauueckoro
3akoHa u [lepmoanueckoil CUCTEMbl XMMHUYECKHX 3JIEMEHTOB [UJISl Pa3BUTHUS HAYKU M
npaktuku. J[.1. MeHnneneeB — ydeHbIN U rpakIaHUH

3.5 Xumuyeckas cBa3b.  KoBanenTtHas (monsipHast U HEenoJsipHasi) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6 Crenenb OKHCJICHHUS. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE peaKInu.
[Iporeccol okucnenus u BOccTaHOBICHUSI. OKUCIUTETN U BOCCTAHOBUTEIH

3.7 XUMUYECKUH SKCIIEPUMEHT: H3y4eHHE OOpas3loB BELIECTB METaUIOB U HEMETAILIOB,

B3aUMOJICHCTBUE THAPOKCHJIA IIMHKA C PACTBOPAMH KHUCIOT U IIEJIOYeH, MpoBeJeHUE
OTBITOB, WJLTIOCTPUPYIOIIUX TPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
(ropeHue, peakiiu pa3ioKeHUs, COCTUHECHHS)
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9 KJIACC

IIpoBepsiemble TpeOOBaHMS K pPe3y/ibTAaTaM OCBOEHMSI OCHOBHOM 00pa30BaTe/ILHON NMPOrpaMMbl

Kon
MIPOBEPSIEMOTO
pe3ylbTara

[IpoBepsiembie peIMETHBIE PE3yNIbTaThI OCBOEGHUS OCHOBHO
o0pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOTO 00I1Ier0 00pa30BaHUs

ITo Teme: «BemecTBo 1 XUMHYECKast peakuus»

pacKpeiBaTb CMBICI OCHOBHBIX XHMHUYCCKHX MMOHSATUH: pacTBOp, SJICKTPOJIMUTHI,
HCIJICKTPOJIUTBI, JJICKTPOJIUTUYCCKAA JUCCOUALINA, PCAKIIUK MOHHOI'O O6M€Ha,
KaTajin3aTop, XUMHYCCKOC PABHOBCCHUC, O6paTI/IMHe u H606paTI/IMLIC PCaKIuu,
OKHCJIWUTCIIbHO- BOCCTAHOBHUTCIIBHBIC PCAKIUH, OKHCIWUTCIIb, BOCCTAHOBUTCIIb,
OKHUCJICHUC U BOCCTAHOBJICHUC, AJJIOTPOIIUA, an)OTepHOCTL, XUMHNYCCKasd CBA3b
(KOBaJIeHTHaFI, HOHHas, MeTaJIJII/I‘-ICCKaﬂ), KpuctaJlindeCKasa peuICTKa, CILJIaBbI,
CKOPOCTb XHMHYCSCKOM pC€aKnuun

1.2

HITIOCTPUPOBATH B3aNMOCBA3b OCHOBHBIX XUMHYCCKUX TTOHSITHH
W IPUMCHATD 3THU IMOHATHUA ITPU ONMCAaHWH BCUICCTB U UX HpeBpaHIGHI/Iﬁ

13

COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTUYECKON TUCCOLMAIMU KUCIOT, IeJIo4Yeil u
COJICH, TTOJTHBIC U COKPAIIICHHBIC YPaBHEHUS PEakluii HOHHOTO 0OMeHa

14

pacKpbIBaTh CYIIIHOCTh OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX peakiui
MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakuuil

15

MMPOBOAUTD PACUCTHI 10 YPABHCHUIO XUMHUYECKOH pcakunuun

IIo Temam: «HemeTannapl M MX CO€OUHEHHSI» M «MeETallbl U HX COSANHEHUS)

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U crieU(pUUecKre XUMUYECKUE CBOWCTBA
IOPOCTBIX M  CIOXHBIX BEIIECTB, MOJATBEp)KJIas ONHCAHHWE MpPUMEpaMH
MOJIEKYJISIDHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIUI

2.2

COCTaBJIATH YpaBHCHHA peaKHHﬁ, MOATBEPKAAOIIUX CYIICCTBOBAHUC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHUA,
BO3MOJXHOCTHU IMTPOTCKAHUA XUMHWYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUSAX

2.4

CIIe/IOBaTh MIpaBUIaM 10JIb30BaHUs XUMHUYECKON MOCy101
U J1a00paTOpHBIM OOOpYJOBAaHUEM, a TAKXKE IMpaBHJIaM OOpaIleHus

C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMH IO BBITOJIHEHUIO JTa00paTOPHBIX
XUMHUYECKHX OITBITOB IO IOJYYCHHIO W COOHMPAHHMIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa ¥ yrIeKuCIIoro rasa)

2.5

IIPOBOJIUTh PEAKLIHUH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB PA3JIMYHBIX
BEIIECTB: PacllO3HABATh OMBITHBIM IYTEM XJIOPUJ-, OPOMUJI-, HOAM -, KapOOHAT-,
doctar-, cunmukar-, cynbpaT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS, HOHBI
M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB

[To Teme: «XuMHS U OKpYKaroIas cpeaay
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3.1

packpbIBaTh CMbICT OCHOBHBIX Xxumuyeckux noustuii: [1JIK BemecTBa; koppo3us
METAJIJIOB

3.2

MPUMEHSTh OCHOBHBIE OIEPALlMM MBICIUTEIBHOW JACATEIbHOCTH — aHAUu3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTH3allui0, BBHISBICHUE MPUYHMHHO-
CJIEZICTBEHHBIX CBSI3€U — JUIsl U3yUYECHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUM;
€CTECTBCHHO-HAyYHbIE METOJIbl IO3HAaHUS — HaONIOACHHE, W3MEpEeHue,
MO/ICJIMPOBAHUE, IKCIIEPUMEHT (peajbHbIN U MBICICHHBIN)

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUA

Kon

[ [poBepsEeMBbIil SIEMEHT COAEPKAHUS

1

BemectBo u xumnueckas peakuus. [loBropenue

11

Ilepnonnueckuit 3akoH. Ilepmoguueckas cucrema XUMHYECKMX dseMmeHTtoB JI.U.
MenpeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX
JJIEMEHTOB IEPBBIX TPEX MEPUOIOB, KU, KaIbLUA H ux COCIMHEHU B
COOTBETCTBUM C IIOJIOKCHHEM 3JIEMEHTOB B [lepuonnyeckoil cuctemMe U CTpOCHUEM
X aTOMOB

12

CrpoeHne BemiecTBa: BUABl XUMUYECKOW CBSA3H. THIBI KPHUCTANIMYECKUX PELIETOK,
3aBMCHMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKH U BUJA XUMUYECKOU
cs3u. Knaccngukanus 1 HOMEHKIIATypa HEOPraHWYECKUX BEHIECTB (MEXIyHApO HAS U
TpUBMAJIbHASA). XUMHUECKUE CBOMCTBA BELIECTB, OTHOCAIIMXCS K Pa3IMYHBIM Kiaccam
HEOPraHWYECKNX COCANHEHNH, TEHETUYECKasl CBSI3b HEOPTAHNYECKUX BEIIECTB

13

Knaccupukanus XUMHUECKHX peakUuid 10 pa3iMyHbIM MpHU3HaKaM (110 YUCIYy U
COCTaBYy YYaCTBYIOIIMX B PEaKIUHM BELIECTB, N0 TEIUIOBOMY 3(PQEKTy, M0 W3MEHEHHIO
CTETIEHEH OKHCJIEHMSI XUMHYECKMX OJJIEMEHTOB, IO OOpPaTUMOCTH, IO YYacTHIO
Karajau3aropa). OK30- U DHIOTEPMHUYECKHE PEAKLIMH, TEPMOXMMHUYECKUE YpPABHEHUS.
[ToHsATHE O CKOPOCTH XMMHYECKOW peaknuu

14

[Toustue 006 O6paTI/IMBIX n HeO6paTI/IMBIX XUMHYCCKUX PCAKIUAX. Ilonsatue o
TOMOTCHHBIX HW TCETCPOIrCHHBIX PCAKIUAX. IlonaTne 0 XUMHYECKOM PaBHOBCCHUU.
q)aKTOpBI, BJIMAIONIUE Ha CKOPOCTH XUMHYECKOM PC€aKMU 1 MOJIOKECHUC XUMHUYICCKOI'O
PaBHOBCCHUS

15

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pe€akuunu, 3J'I€KTpOHHI:II71 0ajaHC OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHOM pCaKIuu. CocraBieHne ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-
BOCCTAaHOBHUTCIIBHBIX peaKquI C UCIIOJIb30BAHUECM MECTOJa 3JICKTPOHHOT'O OanaHca

1.6

Teopus ANEKTPOIUTUYECKON JIACCOIUAIUH. DIEKTPONUTHI U
HEIIEKTPOJINUTHI. KaTHOHBI, aHNOHBI. MeXaHU3M JIHCCOLUHALNY BEIIECTB C Pa3INYHBIMU
BUJAMU XUMHUYeCcKoU cBs3H. CreneHb auccouuanyy. CuibHbIE U caal0ble JIEKTPOIMTHI.
Peakuuu nonHoro oomeHa. YciaoBus MPOTEKaHUs peaklMi HOHHOTO 0OMEHa, MOJIHbIE U
COKpAIlICHHBIE NOHHBIE YpaBHEHHUs peakunid. CBONWCTBAa KUCIIOT, OCHOBAaHUI U coOJIel B
CBETE MPEJICTaBICHUI 00 3JIEKTPOIUTHYECKON Tucconnanuu. KauecTBeHHbIE peakliuy Ha
noHbl. Ilonsatue o rugponuse cosied. XUMHUYECKUM DKCIIEPUMEHT: O3HAKOMIICHUE C
MOJEIISIMU KPUCTAINIMYECKAX PEHIETOK HEOPraHMYECKUX BEIIECTB — METalIOB M
HeMmeTalioB (rpadura u anMasa), CIIOKHBIX BEIIECTB (XJIOpHJIa HATPHS); UCCIEJOBAHUE
3aBUCHUMOCTH CKOPOCTH XHMHYECKOM PEaKIMH OT BO3JAEHCTBUS PazIUYHbIX (PaKTOPOB;
HCCIIEA0BAHUE JJIEKTPOIIPOBOAHOCTA PACTBOPOB BEILECTB, IIPOLECCAa AUCCOLUALNU

KHCJIOT, IIEeI0YEeH B COoJIeH
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1.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KPHCTANIMYECKUX PELIETOK
HEOPTraHMYECKUX BEIIECTB — METAIJIOB M HEMeTauoB (Tpadura U aamasa), CI0XKHBIX
BEIIECTB (XJIOpUAA HATpHsl); MCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOMN
peaKkiuyu OT BO3ACUCTBUS Pa3IMYHBIX (PAKTOPOB; MCCIETOBAHUE SICKTPONPOBOJHOCTH
pacTBOPOB BEIIECTB, IpolEecca JUCCOLHUALMN KHCIIOT, LIeJoYed M cojel (BO3MOKHO
HCII0JIb30BAHUE BUJIEOMATEPUAJIOB); IIPOBE/ICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKU IPOTEKaHMUs peakluil MOHHOro oOMeHa (oOpa3oBaHue
0cajJiKka, BbIIEJIEHHE raza, 00pa3oBaHUE BOJIbl); ONBITOB, MIUIIOCTPUPYIOIIMX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~ peakUui  (rOpeHue, peaklUuu pa3jiokKeHus,
COEMHEHMS); PACIO3HABAHME HEOPraHMYECKHUX BEIIECTB C IOMOINBIO KaueCTBEHHBIX
peaKIMii Ha HOHBI; PEIIEHUE SKCIIEPUMEHTAIBHBIX 33Ja4

Hemeramns n ux COCIMHCHUA

OOmast xapakTepucTuka TajioreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIE
CTCIICHU OKHCJICHUA. CTpOCHI/Ie n (1)1431/Iqec1<ne CBOMCTBA IMPOCTBIX BEHIECCTB — I'aJIOI'CHOB.
XUMH4ecKue CBOICTBa Ha IIpHMeEpe XJiopa (B3auMOICHCTBHE C METAIJIaMH, HEMETaJUIaMH,
menouamu). XiaopoBogopoa. CoinsiHas KHCIOTa, XMMHYECKHE CBOWCTBA, IOJIy4EHHE,
npuMeHeHue. JleiicTBue Xyopa U XJI0pOBOAOpOJa HAa OpPraHu3M 4enoBeka. Bakwueiimme
XJIOPpU bl U UX HAXOXJACHUC B IIPUPOAC

2.2

Oobmas xapakrepuctuka 3yeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne u GU3nIecKre CBOMCTBA MPOCTHIX BEIIECTB
— KHCIIOPOJia M Cepbl. AJUIOTPONHBIE MOAN(DUKAIMU KHUCIOpOJa M Cepbl. XMMUYECKUE
cBoiicTBa cepbl. CepoBOOPOI, CTPOCHHE, (PU3UUECKUE U XUMUYECKHUE CBOMCTBA. OKCUIBI
ceppl Kak IpPEeACTAaBUTENM KHCIOTHBIX OKcHIoB. CepHas Kuciora, (U3MYecCKue Hu
XMMHAYECKHE CBOMCTBA (00IIME KaK MPEICTaBUTENS KJIAcCa KHCIOT M CIenu(pUIECKUE).
XMMUYECKUE PeaKiiy, JIeKaIlue B OCHOBE TPOMBIIIEHHOTO CII0C00a MOTyYeHUs CEPHOM
kuciaoTel. [Ipumenenue. Conu cepHOM KUCTOTHI, KAaUeCTBEHHAs pEaKIIUs Ha CyTb(aT-uoH.
Haxoxnenue ceppl M ee COeAMHEHUM B mpupoae. XHMHUYECKOe 3arpsi3HEHHE
OKpY>KaroIllel cpe/ibl COEeTMHEHUSIMU cepbl (KUCIOTHBIE 0KIU, 3arps3HEHUE BO3JyXa U
BOJIOEMOB), CLIOCOOBI €r0 MPEeIOTBPAIIEHUS

2.3

OObmas xapaktepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble  CTENEHM  OKUCIEHMs.  A30T,  pacHpoCTpaHEHHUE B IPUPOJIE,
¢usnyeckue M XuMudeckue cBoicTBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro
¢u3nuecKkne U XMMUYECKUE CBOICTBa, MOdy4yeHHe U npuMeHeHue. Coau aMMOHMUS, UX
¢u3nyeckue U XUMHUYECKHE CBOICTBA, mpuMeHeHHe. KauecTBeHHas peakiysi Ha MOHBI
aMMOHHUA. A30THas KHCJIOTa, €€ MOoJiyueHue, (pu3ndeckue W XMMHUYECKHUE CBOWCTBA
(oOmme Kak TMpencTaBUTENsl Kiacca KUCIOT M crneuududeckue). Mcnonb3zoBaHue
HUTPATOB U COJIEH aMMOHHUS B KauyeCTBE MMHEPAIbHBIX YHAOOpEeHHH. XHMHUYECKOE
3arps3HEHUE OKpYXKAaloIleW cpelbl COeNMHEHUSAMHM a30Ta (KUCIOTHBIE —JIOXKIM,
3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

2.4

®ochop, ammorponHble Moaubpukauuu  (Gocdopa, (puU3MUECKHE U XUMUUECKHE
coiictBa. Oxcun docpopa (V) u docdopHas kuciora, GU3NUECKUE U XUMHUUECKUE
cBoiicTBa, monyuenue. Mcnonb3oBanue ochaToB B KadecTBE MUHEPAIBHBIX YA0OpeHU
XUMHUYECKUN 3KCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMHM KPUCTAUTMYECKUX PEIIeTOK
HEOpPraHMYECKHUX BEIIECTB — METAIJIOB U HEMETAJUIoB (TpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpUAA HATpHsl); HCCIEOBAaHUE 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOU
peaKIuyu OT BO3ACHUCTBUS Pa3IMUHBIX (PAKTOPOB; HCCICIOBAHUE DIIEKTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpOIEcca TUCCOLHAIMN KHCIIOT, HIeJoYed M cojeil (BO3MOKHO
UCTIOJTb30BaHUE BUJICOMATEPHAJIOB); XUMHUYECKHIA JSKCIIEPUMEHT: O3HAKOMIIEHHE C
MOJIEJIIMU  KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB — METalIoOB H
HeMeTau1oB (rpaduTa M aiMasa), CJI0KHBIX BEIIECTB (XJIOpHJIa HATPHS)
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2.5

OOmast xapakrtepuctuka 3yeMeHTOB |VA-rpynmsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble  CTENEHH  OKHUCIEHHS.  YTJepol, aJIOTPONHbIE  MOIU(UKALUH,
pacrpocTpaHeHHe B TpUpoae, (HU3UYECKHe W XUMHUYECKHE CBOWCTBa. AjcopOuus.
KpyroBopor yriepona B npupoae. Okcuasl yrieponaa, ux (U3NYecKue U XUMHUYECKUE
CBOWCTBA, ICHCTBHE HA KUBBIC OPTraHU3MBbI, IOJYYCHUE U MPUMEHEHHE. DKOJIOTHUECKUE
npo0JieMbl, CBsA3aHHBIE ¢ OKcuuoM yriepona (I1V); rumoresa ri100aJbHOTO MOTEIUICHUS
KJIMMaTa; MapHUKOBBIA 3PQeKkT. YroimpHas KUCIOTa W €€ CONMu, uX (u3udeckue M
XMMHUYECKHE CBOIICTBa, IMOJIyueHHEe U mnpuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-nMoHBL. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAULIMHE, IIPOMBIIUIEHHOCTH U
CEJIbCKOM XO03sIiicTBe

2.6

[lepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX yIiepojia
(MeraH, 3TaH, 3TUJICH, alleTUJICH, 3TAHOJI, TJIMIEPUH, YKCyCcHasd KucioTa). X coctaB u
xuMu4deckoe crpoerue. [ToHsaTHEe 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX: KHUPAX, OCIKaX,
yIIeBOJax — U UX POJIM B JKU3HU YeJIOBeKa. MarepuanbHOE €IMHCTBO OPIaHMYECKUX U
HEOPraHWYECKUX COCITMHEHUI

2.7

Kpemuuii, ero Qu3uueckue M XUMHUYECKHE CBOMCTBA, TOJYYCHHUE U IPUMEHECHHUE.
Coenunenus kpemHus B npupojae. Obmue npenacrasienus o6 okcune kpemuus (1V) u
KpeMHHEBOH  kucinore. CHIUKaThl, WX HCIOJIB30BAaHHE B OBITY, MEAMIUHE,
MPOMBIIUICHHOCTH. BakHEH e CTPOUTEIIbHBIC MaTepPHAaJIbl: KEPAMHUKa, CTEKJIO, IICMEHT,
Oeron, kene300eroH. [IpoGiiembl 0€30MAaCHOTO  HCIOJNB30BAaHUS  CTPOUTEIBHBIX
MaTEepPHAJIOB B TOBCETHECBHOM JKU3HU

2.8

XUMHUECKUH HKCIEPUMEHT: M3y4YeHHE OO0paslloB HEOPraHWYECKHUX BEUIECTB, CBOWCTB
CONSTHOM  KHCIIOTHI;  TPOBEACHHE  KAYECTBEHHBIX  pEaKUUi Ha XJIOPUI-HOHBI U
HAOJIOZICHNE TPU3HAKOB UX TMPOTEKAHMs; OIBITHL, OTpaXKarouiue (QHU3NUECKue W
XMMHUYECKHE CBOMCTBA TallOTEHOB M HUX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEpPHAIIOB); O3HAKOMJIEHME C  o0pa3lamMM  XJOpPUAOB  (TaJOreHHIOB);
O3HAKOMJIEHHE ¢ OOpa3llaMu cepbl U €€ COECTUHEHUSMHU (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEpPHAIOB); HAOJIOJACHUE TMpollecca OOYIJIMBaHUA caxapa TOoJa JCHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOI KUCIIOTHI; U3yYCHHE XUMHUECKUX CBOMCTB pa3z0aBiieHHOMN
CepHOW  KHCJOTBHI, TIPOBEJIEHHE KAUeCTBEHHOM peakmuu Ha Cyiabpar-uoH U
HaOJIoZIeHe TpU3HAKa €€ MPOTEKaHMs; O3HAaKOMIIeHHE ¢ (PM3NYECKHMMU CBOWCTBAMHU
azota, ¢ochopa W UX COeAUHEHUU (BO3MOXHO HCIOIH30BAHHE BHUICOMATEPUATIOB),
oOpa3iamu a30THHIX U (OCPOPHBIX YAOOPEHUIA; MoydYeHne, cCOOMpaHue, pacro3HaBaHUE
Y W3yYeHHe CBOWCTB aMMHaKa; MPOBEACHNE Ka4YeCTBEHHBIX PEaKIWii Ha MOH aMMOHUS U
dochar- HMOH M U3yUYEHHE TPHU3HAKOB HUX IPOTEKaHUs, B3aMMOJEHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHCJIOTBI C MeIpl0 (BOSMOXHO HCIOJIb30BAHUE
BUJICOMATEPHATIOB); M3yUYE€HUE MOJENel KPUCTAITUYECKHX PEIIeTOK anMasa, rpadwura,
(dbymiepeHa; 03HaKOMJIEHHE C TIPOIIECCOM afIcOpOITU PacTBOPEHHBIX BEIIIECTB
AKTUBUPOBAHHBIM yIJIeM U YCTPOMCTBOM MpPOTUBOras3a; IOJIyuYeHHe, COOMpaHHe,
pacrio3HaBaHWE ¥ HM3YYCHHE CBOWCTB YTJIEKHCIIOTO Ta3a; MPOBEICHUE KAaYeCTBEHHBIX
peakiuii Ha KapOOHAT- W CHJIMKAT-UOHBI W W3yUYEHHE NPU3HAKOB HMX MPOTEKAHUS;
O3HAaKOMJICHHE C  MPOAYKIMEH  CWIMKAaTHOM  INPOMBINIICHHOCTH;  pEIIEHUe
OKCIIEPUMEHTANBHBIX 33/7au Mo Teme «BaxHeime HeMeTalibl U HMX COSHHUHEHUS
XUMHUECKUH JKCIIEPUMEHT: O3HAKOMJICHHE C MOJAETSMH KPUCTAJUIMYECKHX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB M HeMeTasioB (Tpadura M anMasa), CJI0KHBIX
BEIIECTB (XJIOpUZAa HATPHs); HCCIEAOBAHHE 3aBHCUMOCTH CKOPOCTH XHMHYECKOMH
peakiMu OT BO3JCHCTBUS PA3MUYHBIX (PAKTOPOB; MCCIIEAOBAHUE 3JIEKTPOIPOBOJAHOCTH
pPacTBOPOB BEUIECTB, IMPOIECCa JUCCOLMAIMHA KHUCIIOT, IIENoUeii W cosieit (BO3MOXKHO
HCIIOJIb30BAHUE BUIEOMATEePHAJIOB);

MeTtamnsl 1 ux COCIMHCHUA
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3.1

OOmass XapakTepuCTHKa XWMHUYECKUX OJJICMEHTOB — METAJUIOB HAa OCHOBAaHHMH WX
nojoxxenusa B Ilepuommueckoil cucreme xumuueckux snemeHToB .M. MenneneeBa u
ctpoeHust aromoB. CTpoeHHe MeTauioB. MeTaMyeckass CBA3b M METaJUIMYecKas
KPUCTAJUTMYECKAs PelIeTKa. IICKTPOXUMHUUCCKHUH Pl HANIPSKEHUH METaNIOB

3.2

dusnueckue U XMMUYECKHe CBOMCTBA MeTau1oB. OO1e ClIoCcO0b! MOTy4YeHUs] METaJLIOB.
[ToHATHE O KOPPO3UHM METAIOB, OCHOBHBIE CITIOCOOBI 3alUThI UX OT KOppo3uu. CIiiaBbl
(cTanp, 9yryH, JIOPATIOMUHUHN, OpOH3a) U MX IPUMEHEHHUE B OBITY U POMBIIUIEHHOCTH

3.3

[lenounsle MeTaIbl: MojoxkeHue B [lepronnueckoit cucreMe XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa; CTpO€HHE HUX aTOMOB; HaxOXkiAeHUE B mpupone. dusnyueckue
U XMMUYECKHE CBOMCTBA (HA mpuMepe HaTpusi u Kamusi). OKCHUJIbI U THAPOKCHIBI HATPUS
u Kajus. [[ppMeHeHne menoYHbIX MEeTaUIOB U UX COCTMHCHHM

3.4

[lenouHo3eMeNbHBIC METAJIbI Mar"Hui 51 KaJIbILIUH; MOJIO)KEHUE B
[Tepuonnueckoit cucrteMe xumuueckux syemeHTOoB J[.MI. MenneneeBa; CTpoeHUE HX
aTOMOB; HaxoXJeHue B mnpupoje. Pusnmyeckue U XUMHYECKHUE CBOWCTBA MarHusi U
Kaublus. BaxHeiie coeuHeHnst Kanblus (OKCHI, TUIPOKCHU, Coin). JKEeCTKOCTh BOJIbI
U CIIOCOOBI €€ yCTpaHEHUS

3.5

Amomunuii: nonoxxenue B llepuonnueckoil cucrteme xumuueckux snemeHtos [[.M.
MenpeneeBa; CTpOCHUE aTOMa; HaxoXAcHUE B Ipupoae. PU3NYECKUE U XUMHUYECKUE
CBOWCTBA aTrOMUHUSA. AM(POTEpPHBIC CBOMCTBA OKCHIA M THAPOKCUIA ATFOMUHUS

3.6

XKenezo: monoxenne B Ilepuomnyeckoil cucTeMe XHMHYSCKUX djeMeHTOB JI.U.
MeneneeBa; CTpOCHUE aToMa; HaXOXJACHHE B mpupoze. PU3HUecKue U XUMHUYCCKUE
cBoiicTBa xene3a. Oxcuapl, ruapokcuabl u conn xkenesa (1) u xxenesa (I11), ux cocras,
CBOWCTBA U TIOJYYCHUE

3.7

XUMUYECKUI OSKCIEpUMEHT: O3HAKOMJIEHHE C O0O0pasllaMH METAIJIOB U CIJIaBOB, UX
(U3MYECKUMH CBOHCTBAMH; W3YYCHHE PE3yJbTAaTOB KOPPO3HH METAJLIOB (BO3MOXKHO
HCIOJIb30BaHNE BUIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOACHCTBUS OKCHAA KaTIbIUs U
HATpUs C BOJIOH (BO3MOYKHO HCIOJIb30BAHNE BUICOMATEPUAIIOB); HCCIIEJOBAHNE CBOMCTB
KECTKOM BOJIbI; MpoOIlecca TOPEHHUs jkele3a B KHUCIopone (BO3MOXKHO HCIIOJIb30BAHHE
BHUJICOMATECPHAIIOB); TPHU3HAKOB TPOTCKAHHWS KAYSCTBECHHBIX PEAKIMi Ha MOHBI
(MarHus, KaubI¥sl, aTFOMUAHIS, HHKa, skene3a (1) u xenesa (1), meau (11); HabmroneHue
Y OIIMCAHKE IMPOIICCCOB OKPAIIMBAHUS INIAMECHU HOHAMI ~ HATPHsI, Kajdusl W  KaJIbIIHs
(BOBMOXKHO ~ MCHOJB30BAHUE

BI/I,I[COMaTepI/IaJ'IOB); HCCICIOBAHUC aM(I)OTepHBIX CBOMCTB THApOKCHUA AJIFOMUHUSA U

THAPOKCHUAAa HHHKA;, PCHICHUC OSKCICPUMCHTAJIIbHBIX 3a4da4 II0 TEMC «BaxHnenme
METAaJJIbI U UX COCANHCHUS )

XuMHA U OKpyXkarolias cpena

HoBble marepuanbsl U TexHosoruu. BelmiectBa u Marepualibl B MOBCEAHEBHOM KU3HU
yenoBeka. XUMHSL U 3J0pOBbe. be3omacHoe HMCIOJIb30BaHUE BELIECTB M XMMUYECKUX
peakmuii B ObITy. [lepBas moMoIIs MpU XUMHAYECKHUX 05KOTaX U OTPABJICHUIX

4.2

OCHOBBI 3KOJIOTUYECKON TPAaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOLIEN CpPEIbl
I[IAK. Ponp XuMuM B pemieHHH HKoJoruyeckux mnpoOnem. IIpuponHble HMCTOUHUKH
YTJIEBOOPOI0B (YTroJib, PUPOJHBIH Ta3, HEPTh), HPOAYKTHI UX MEepepaboTKH, X POJb B
OBITY U IPOMBIIIIEHHOCTH

4.3

XHUMHUYECKHI OKCIICPUMCHT: H3YUCHUC 06pa3u013 MaTCepruajoB (CTGKJ’IO,
CIIJIaBbl MCTAJIJIOB, TTIOJIUMCPHBIC MaTepI/IaJ'IBI)
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MNEPEYEHB (KOJJU®UKATOP) IPOBEPSIEMbBIX TPEFOBAHUI

K PE3VJBTATAM OCBOEHHS OCHOBHOWM OBPA3OBATEJBLHOWM ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N 3JEMEHTOB COIAEPKAHUA 110 XUMUHN

Jly1g mpoBeieHus OCHOBHOT'O TOCYJapCTBEHHOTO 3K3aMeHa 1o xumuH (ganee — OI'D mo  xumumn)

HCIIOJIB3YCTCA

nepeueHb  (KoguuKaTop) MPOBEpPsSEMbIX TpPeOOBAaHMI K pe3yabTaTaM OCBOCHHS

OCHOBHOM O6p330B3TCJ'IBHOI>i IIporpaMmbl OCHOBHOI'O O6H.I€1"O 06p330BaHI/I$I 1 3JIEMCHTOB COACPIKAHUS.

IIpoBepsiemble Ha OI'D no xumMuM TpeOOBaHUSI K Ppe3yJbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTe/IbHON IPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

Kon
POBEPSIEMOTO
TpeOOBaHUS

[IpoBepsieMbie TpeOOBaHUS K TPEIMETHBIM pe3ylibTaTaM 0a30BOTO YPOBHS
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMbl  OCHOBHOTO  OOIIEro
obpaszoBanwus Ha ocHoBe PI'OC

Hpe,[[CTaBJ'IeHI/ICZ

11

O II03HaBa€MOCTHU SBJICHUN MPHUPOJAbI, NOHUMAaHUE OOBEKTHBHOW 3HAYMMOCTH
OCHOB XUMMYECKOW HAayKH Kak o0O0JaCTU COBPEMEHHOIO €CTECTBO3HAHMS,
KOMIIOHEHTa OO0Ilel KyJabTypbl M IPAKTHUECKOH JESTEIbHOCTH YEJIOBEKa B
YCIIOBUSIX COBPEMEHHOI'O OOIECTBA; OHMMAHUE MECTa XUMHUHU CpEeIU JPYrux
€CTECTBEHHBIX HAYK

12

0 Hay4yHbIX METOJaX I[IO3HAHUS, B TOM UHCJIE OKCIEPUMEHTAIBHBIX U
TEOPETUYECKUX METOJaX MCCIEAOBAHUS BEIIECTB U U3YUCHHUS XUMHUYECKHX
pEeaKuii; YMEHHE HCIOJIb30BATh MOJIENIN JIJ1s1 OOBSICHEHUSI CTPOCHUS
ATOMOB M MOJIEKYJI

13

0 cdepax TPOPECCHOHATBHOW JESITEIBHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JOCTIIKEHHUSX XHUMHUYECKON
HAyKH, YTO TO3BOJHUT OOYYarOIIMMCS paccMaTpuBaTh XMMHIO Kak cdepy cBoeit
Oynymieil mpoQecCuOHAIBHOM AEATENBPHOCTH W ClieJaTh OCO3HAHHBIA BBHIOOD
XUMHUH KaK Mpo(UIBLHOTO MpEeAMETa IPH NMepexoie Ha YPOBEHb CPETHETO OOIIEeTo
00pazoBaHus

Bianenne cucteMod XMMHYECKMX 3HAHMM W YMEHHE IPUMEHATH CUCTEMY)|
XUMHYECKHUX 3HAHMM, KOTOpasi BKJIFOYAET:

2.1

BOKHEHIINE XHMHUYECKHE TMOHATHS: XMUMUYECKHUH DSJIEMEHT, aTOM, MOJIEKYIIa,
BEIIECTBO, NPOCTOE U CJIOKHOE BEILIECTBO, OJHOPOJIHAS M HEOJAHOPOHASI CMECH,
OTHOCHUTEJIbHBIE ATOMHAs U MOJIEKYJISIpHAsi MacChl, KOJUYECTBO BEILIECTBA, MOJIb,
MoJIIpHasi Macca, MOJISIpHBIH 00BbEM, OKCHJ, KHCIOTa, OCHOBAaHME, COJb
(cpemHsis), XUMHUYeCKasl peaklvs, PEaKUi COCTUHEHHs, PEaKIUU Pa3I0KEeHHS,
peaKIMy 3aMeIeHUs, peakiuu OOMEeHa, TEeIIoBoM A(PQeKT peakmuu, 3K30- U
SHAOTEPMUYECKHE PEAKIMU, PACTBOP, MAaccoBasi JI0JIsl XUMHUYECKOTO JIEMEHTA B
COCIMHCHNH, MaCCOBas O0JId U IMMPOLCHTHAaA KOHIUCHTPpAHA BEIIECTBA B paCTBOPE,
SAIpO aToMa, JJEKTPOHHBIM CIOW aToMa, aroMHas OpOUTallb, paglyCc aToMa,
BAJICHTHOCTD, CTCIICHb OKHCJICHHA, XUMHUYCCKasa CBs3b,
ANEKTPOOTPULIATEIBHOCTb, MOJISIPHAsE U HETMOJsIpHasi KOBAJEHTHAas CBS3b,
HOHHAasd CBA3b, MCTANIMYECKAsA CBA3b, KPUCTAUIMYCCKAsA PCIICTKA (aTOMHaSI,
MOHHAs, METaJNINYeCKasi, MOJIEKYJISIpHAsi), MOH, KaTHOH, aHUOH, AJIEKTPOJIUT U
HERJIEKTPOJIUT, JJIEKTPOJIUTHUECKAs JMCCOLMALNS, PEaKIMM HOHHOTO OOMeEHa,
OKHCITUTENbHO-BOCCTAHOBUTEILHBIE peakiuu, OKUCIIUTENIb U
BOCCTAHOBUTENIb, OKHUCJIEHHE U BOCCTAHOBJIEHUE, DJIEKTPOIN3, XHMHYECKOE
paBHOBecHe, oOpaTHMble W HEOOpaTHMbBIE PEaKIMH, CKOPOCTh XHMHUYECKOUN
peakuuu, katanuzatop, [1/IK, koppo3us meTanios, CriaBsl
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2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHUU: 3aKOH COXPAHEHUsI MACChl, IEPUOIUYECKUI
3akoH [[.M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraapo

2.3 TEOpUu XUMUH: aTOMHO-MOJIEKYJISIpHast Teopus, Teopust
AIIEKTPOJIUTUIECKOHN TUCCOIIMALINT

3 Branenue ocHoBaMu XMMHYECKON IPaMOTHOCTH, BKITFOYAIOIIIEH:

3.1 yYMEHHUE TMPaBHJIBHO HCIOJIB30BAaTh M3YYEHHBIC BEIIECTBA W MaTepuajsl (B TOM
quCcIe MUHEpAJIbHBIE yJOOPEHUs, METAJUIBl U CIUIABBI, TPOIYKTHI IMEepepadboOTKU
HIPUPOJHBIX UCTOUHUKOB YIJIEBOAOPOAOB (YIVisl, NPUPOAHOrO Trasza, HeQTH) B
OBITY, CENbCKOM XO3SICTBE, Ha MPOU3BOJCTBE M NOHUMAHHUE 3HAUCHHUS )KUPOB,
0enIKOB, YIJIEBOAOB AJIsl OpPraHNW3Ma YellOBEeKa; YMEHUE IPOTHO3UPOBATh BIUSHHE
BEIIECTB M XMMHYECKHX IPOILECCOB HAa OPraHM3M YeJIOBEKA U OKPYKAIOIIYIO
IPUPOJHYIO Cpeny

3.2 YMEHUE HWHTETPUPOBATh XWMHUYECKHE 3HAHUS CO 3HAHUSAMH JPYTUX y4eOHBIX
PEMETOB

3.3 HAJIMYHME ONbITa PabOTHI C PA3IMYHBIMH HMCTOUYHUKAMHU WH(POPMALUU 110 XHUMUHU
(Hay4yHast ¥ HAyYHO-TIOMYJISIpHAS JTUTEPATYpa, CIIOBAPH, CIIPABOYHUKH, HHTEPHET-
pecypchl)

3.4 yMeHHe 00bEKTUBHO OIIEHWBATh HH(OPMAIIHIO O BEUIECTBAX, UX MPEBPAILICHHX U
NPAaKTUYECKOM INPUMEHEHUU U YMEHHUE MCIIOJIb30BaTh €€ JUIs pelleHus ydeOHo-
NO03HABATENBHBIX 33124

4 Brnanenue ocHOBaMu MOHATUHHOTO anmapara U CUMBOJUYECKOTO S3bIKa XMUMUHU
JUI cOcTaBiIeHUs (OPMYJI HEOPraHWYECKUX BEILECTB, YPaBHEHHM XUMHMUYECKHX
peakiwii; ocHoBamu xumudeckoid HomeHknatypsl (IUPAC u TpuBnanbHoi)

5 YMeHue oOBSCHATH CBsI3b MOJOXKEHUS 3jeMeHTa B [lepuoandeckoit cucreme c
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHMsSI aTOMOB XHMHYECKHUX JIIEMEHTOB
(coctaB u 3apsij sjpa, 00IIee YUCIIO IEKTPOHOB), pacipeieIeHUEM JIEKTPOHOB
110 YHEPTeTUYECKHUM YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOJIOB, KMl U KAJIbLIUs

6 [IpencraBnenne o MEPUOIUIECKON 3aBUCHIMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB
(panuyc aroma, 3JIEKTPOOTPULATEIBHOCTH), IMPOCTBIX M CIOXHBIX BEIIECTB OT
TIOJIOKEHHS 3JIeMEeHTOB B [leproanueckoii cucteme (B MaJIbIX MEPUO/IaX U TIIaBHBIX
HOArpynnax) 1 3JeKTPOHHOT0 CTPOSHUs aToMa

7 YMeHue Ki1accupuIupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOpPraHWMYECKUE BEIIEeCTBA

7.3 XUMHYECKHE PEeaKLIun

8 YMeHue onpeensTh:

8.1 BAJIEHTHOCTh M CTENEHb OKUCIIEHUS] XMMMYECKHX 3JIEMEHTOB, 3apsiJl HOHA

8.2 BUJI  XUMHYECKOH CBSBM W THAN  KPUCTAIIHYECCKOM CTPYKTYpPHI B
COCMHEHUSIX

8.3 XapakTep cpelbl B BOAHBIX pACTBOPAX BEHIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCITUTEIh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBaTh pru3nyeckre 1 XMMUYEeCKHe CBOMCTRA:
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MIPOCTHIX BEHICCTB (KUCIOPOA, 030H, BOAOPOM, TpaduT, amMas, KpeMHHUH, a30T,
docdop, cepa, XJI0p, HATPHUM, KUK, MarHUN, KaJIbIIUNA, ATFOMAHUAN, KEJIE30)

9.2 CIIOXKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX pPACTBOpOB (BOJA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPO, OKCHIIBI ¥ THAPOKCU B MeTaiioB | — [IA Tpymm,
amomunus, Meau (Il), mmuka, >xenesa (Il u 1), oxcuasr yraepona (11 u 1V),
kpemuus (1V), azora u pocdopa (Il u V), cepsr (IV u VI), cepuucras, cepuas,
a30THCTas, a30THAas, pochopHas, yrojipHas, KDEMHHEBAsi KUCIIOTA U UX COJIH)

9.3 IPOTHO3UPOBATH u XapaKTepU30BaTh CBOWCTBA BEIIIECTB B
3aBUCUMOCTH OT MX COCTaBa W CTPOCHHUS, IPUMCHECHUE BEIIECTB B 3aBUCHMOCTH
OT WX CBOWCTB, BO3MOXKHOCTH IPOTECKAHHS XUMHUYECKHX IMPEBPALICHUN B
Pa3INYHBIX YCIOBUSAX

10 YMeHHe COCTaBIATh MOJICKYJISIPHBIC M HOHHBIC YPABHCHUS PEAKIIHiA, B TOM YHCIIE:

10.1 peakiuii HFOHHOTO OOMeHa

10.2 OKHCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA

10.3 WLTFOCTPUPYIOIIUX XHUMHUYECKHE CBOMCTBa  W3y4YCHHBIX KJIaCcCOB
(Tpyrin) HEOpPraHMYECKUX BEIIECTB

10.4 IO ITBEP K IAIOIIUX T€HETHYCCKYIO B3AUMOCBSI3h MEXK /Ty HUMU

11 YMeH#HE BEIYUCIATH (ITPOBOJUTH PACUETHI):

111 OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJSPHYHO  MacChl  BEILECTB,
MacCCOBYIO JIOJIO XMMHYECKOTO DJIEMEHTA B COCTMHCHHUH

11.2 MacCOBYIO JIOJIO BEILIECTBA B PAaCTBOPE,

11.3 KOJIMUECTBO BEIIECTBA U €r0 Maccy, 00beM ra30B

114 [0 YPAaBHEHUSIM XUMHUYECKHX PEaKIU M HAaXOJWUTh KOJIMYECTBO BEIIECTBA,
00BEM M MacCy pEeareHToB WIH MPOJIYKTOB PEaKIINU

12 Bnanenue (3HaHME OCHOB):

12.1 OCHOBHBIMH METOJaMH HAy4YHOrOo TIO3HaHWMs (HAOJNIOJACHHE, HW3MEpPEHHE,
OKCIIEPUMEHT, MOJICTUPOBAHUE) TPU HW3YYCHHH BEIISCTB U XUMHUYECKHX
ABIIEHUH;  yMeHHEe CPOpMyIUpOBaTh  MpoOJIEeMy U MPEIOKHUTHh MYTH €e
pelIeHUs

12.2 Oe3omacHOM  pabOThl C XMMHUYECKMMHU BEILIECTBAMH, XUMHUYECKON
NoCyol U 1abopaTOpHBIM 000pyAOBaHUEM

12.3 npaBWiIaMyd 0€301acHOr0 OOpaIleHHsT C BEIIECTBAMHU, HWCIOJIB3YEMbIMH B
MTOBCETHEBHOM JKHM3HH, MTPABHJIAMHU TTOBEJICHUS B IIEJIIX COCPEIKEHUS 3I0OPOBBS U
OKpYKaroIIel MPUPOTHOM Cpeibl; TOHUMaHUE Bpeia (OMaCHOCTH ) BO3JCHCTBHS Ha
JKUBBIC OpPraHU3MbI ONPECIICHHBIX BEIIECTB, CIIOCOOOB YMCHBIICHUS U
MPEIOTBPAIICHHS MX BPETHOTO BO3/ICHCTBUS

13 Hannaue mpakTHYeCKHX HABBIKOB TUTAHWPOBAHHS M OCYIIECTBIICHUS CIIETYIONTUX
XUMHYECKHUX IKCIIEPUMEHTOB:

13.1 U3Y4YeHHE U ONHCaHWe (UINYECKUX CBOMCTB BEUIECTB; O3HAKOMJICHHE C
GU3UYECKUMU U XUMUYECKUMU SBIICHUSMU; OTBITHI, WILTIOCTPUPYIOIINE MPU3HAKH
MIPOTEKAHUS XUMHUSCKUX pEaKInuii

13.2 M3y4eHHUE CIIOCOO0B pa3IeIeHHs cMecei

13.3 MOJTyYeHHUE KUCIOPO/Ia M U3YUEHHUE Er0 CBOMCTB; MOJTYYSHHE BOJOPO/Ia U H3yUCHHE

€ro CBOWCTB; MOJyYEHHE YIJIEKHCIIOrO ra3a U U3y4yeHHe ero CBOICTB; MOJIyuyeHHe
aMMHaKa U U3y4ECHHE €0 CBOMCTB

64



13.4

[IPUTOTOBJICHUE pacTBOpOB C  OIpPEIEICHHOU MacCOBOHU JoJIen
pPAcTBOPEHHOI'0 BEILECTBA

13.5

MIPUMEHEHHUE WHJIUKaTOPOB (;makmyca, METUJIOpAHXKA U
dbenondranenHa) sl ONPEACIICHUs] XapaKTepa Cpellbl B pacTBOpax KHUCIOT U
miejIouei

13.6

UCCJIC/IOBAHNE U OIKMCAaHUE CBOMCTB HEOPraHMYECKUX BEUIECTB PA3IMYHBIX
KJIACCOB; M3y4Y€HHE B3aMMOJCHUCTBHS KUCIOT C METaJUIaMHU, OKCHJIaMU METaJlIOoB,
pPacTBOPUMBIMM W HEPACTBOPUMBIMH  OCHOBAaHUSMH, COJIIMH; IOJYYCHHUE
HEPACTBOPUMBIX OCHOBAHMIA; BHITECHEHHUE OJIHOTO METajula APYTUM U3 pacTBopa
COJIM; UCCIIeJIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCUAOB aTIOMUHUS U
[UHKA

13.7

peUIeHHe AKCIEePUMEHTAIbHBIX 3a7ad 1o TemaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHEHHUI; «DNIEKTPOJIUTUYECKAS
aucconuanusay;, «BakHeHIne HEMETaAUIbI U HX COCIMHCHMSY,
«Baxuenme MeTaIbl 1 UX COSTUHEHUS))

13.8

XUMHYECKHE IKCTICPUMEHTBI, HIUTFOCTPUPYIOLINE IPU3HAKKA IPOTCKAHUS PEaKIIUi
UOHHOTO OOMEHA; Ka4YeCTBEHHbIC PEAKIIMM HA TPUCYTCTBYIOUIHNEC B BOJHBIX
pacTBOpax HWOHBI: XJIOPHI-, OpOMUA-, HOAMI-, CyIbdaT-, docdar-, kapOOHAT-,
CHJIMKAT-aHUOHBI, THUIPOKCHJ-UOHBI, KATHOHBl aMMOHHUsS, MAarHHs, KaJbIus,
ITIOMUHMS, Kene3a (2+) u xxenesa (3+), meau (2+), IMHKA

14

YmMmenue:

14.1

MNpEACTaBJIAThL PC3YJIbTAaTbl JKCIICPUMCHTA B (bopMe BbIBOAOB, A0Ka3aTcCJIbCTB,
Fpa(bI/IKOB u Ta6JII/III W BBIABJIATH OMIIMPUYCCKHUEC 3aKOHOMEPHOCTU

14.2

YCTaHABIIMBATh CBSI3U MEX]Y peaibHO HAOII0AaeMbIMU XUMUYECKUMH SIBJICHUSIMU
U TIpolieccaMy, MPOUCXOSAIIMMUA B MAaKpo- U MUKPOMUPE, OOBSICHITh MPUUHHBI
MHOTroo0pasusi BeleCcTB
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Ilepeuensb 1eMeHTOB co/lep:KaHUsI, IPOBePsieMbIX HA OCHOBHOM I'OCyJapCTBEHHOM JK3aMeHe 10

XUMHU

Kox [IpoBepsAEMBIil 3JIEMEHT COAEPKAHUS

1 [TepBoHavasibHbIE XUMUUECKHUE TOHSITHS

11 UucTsie BenecTBa 1 cMecu. CriocoObl pa3aesieHus cMeceit

12 ATOMBI U MOJIEKYJIBl. XHMHYECKHE 3JIEMEHTbl. CHMBOJBI XUMUYECKHUX HJIEMEHTOB.
[IpocTblie U COXKHBIE BEIIECTBA.

13 Xumuyeckass ¢opmyna. BaneHTHOCT, aTOMOB XHMMHYECKUX d3JeMeHTOB. CTemneHb
OKHUCJICHUS

14 3aKoH TOCTOSIHCTBA cOCTaBa BemiecTB. OTHOCUTEIbHAS aTOMHast Macca. OTHOCHUTENIbHAS
MOJICKYJIIpHas Macca. MaccoBast 10JIsl XUMHYECKOTO 3JIEMEHTA B COSAMHEHUN

15 KonunuectBo BemectBa. Moib. Momsipras macca. Monsipabiii 00beM ra3oB. BzauMocsssp
KOJIMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX €AMHUI] BEIIECTBA

1.6 dusznueckue U XMUMHUYECKUE SIBICHUS. XUMHUYECKas pPeakUus U €€ NPU3HAKH. 3aKOH
COXpaHEHUs MACChl BEUIECTB. XUMUYECKHE YPaBHEHUS

2 Ilepuonuueckuit 3akoH u Ilepmoguueckass cucremMa XUMHUYECKHUX dieMmeHToB J[.U.
MenneneeBa. CTpoeHHEe aTOMOB

2.1 Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrteMa XuMHUYeCcKHX dseMmeHToB JI.M.
MenpeneeBa. [lepuoasl u rpynmnbl. @U3HYECKUI CMBICH MOPSAIKOBOTO HOMEPA, HOMEPOB
MEePUO/Ia U TPYNIIBI 3JIEMEHTA

2.2 Crpoenue aromoB. CocTtaB aToMHBIX s71ep. M30To1mb1. DnexTpoHbl. CTpoeHue 3IeKTPOHHBIX
o0oouek aTomMoB mepBbiX 20 xumudeckux siaemeHToB [lepuoamueckoit cucremsr [[.H.
Menneneesa

2.3 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOIOB,
Kanmus, Kanblus (paguyca aTOMOB, JJIEKTPOOTPUIATEIBHOCTH, METAIMYECKUX U
HEMETAJUTMYECKUX CBOWCTB) M MX COCIMHEHHUM B COOTBETCTBUU C MOJI0KEHHUEM DJIIEMEHTOB
B [lepuoanueckoii cuctemMe U CTPOCHUEM X aTOMOB

3 Crpoenue BelecTBa

3.1 Xumunueckass  cBsizb.  KoBanmeHTHas  (mojsipHass W HENOJsipHasi)  CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUYECKUX 3JeMeHTOB. MoHHas cBsa3b. Meramiueckas
CBSI3b

3.2 Tunel KpuCTANIMUECKWX pEHIeTOK (aTOMHas, MOHHAs, METaJUIMYecKas), 3aBHCHUMOCTH
CBOMCTB BEIIECTBA OT TUIA KPUCTAIMYECKOMN PEIIETKU U BUJIa XMMUYECKOM CBSI3U

4 Baxueifmme npeacTaBUTEIN HEOPTraHWYECKUX BEIIeCTB. HemeTamibl M MX COeTMHEHUS.
Mertasuipl ¥ X COeIMHEHUS

4.1 Knaccudukanmmss w  HOMEHKJIAaTypa  HEOPTraHWYECKHWX  COCJAMHEHHWH:  OKCHJIOB
(coneobpazyrolrue: OCHOBHBIE, KHUCIIOTHBIE, am(OTepHbIEe) H
Hecoyieo0pa3yrolue; OCHOBAaHWUN (IEI0YM M HEPACTBOPUMBIE OCHOBAHMS), KHCIOT
(kucmopozacomepxamue W OCCKUCIOPOJHBIE, OJHOOCHOBHBIE W MHOTOOCHOBHBIC);
coJiel (CpeTHUX U KHUCIIbIX )
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4.2

duznyeckue u XUMHUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETAIIIOB: BOJAOPO/IA,
XJIOpa, KUCIOPOJIa, Cephl, a30Ta, hocdopa, yriepojaa, KpeMHUS

4.3 dusznueckue M XMMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAIUIOB: JIUTHS, HATpus,
KaJiusl, MarHus U KaJlblusl, aIFOMUHHUS, Kene3a. DINeKTPOXUMUYECKUN PsiJi HapsHDKeHUH
METAJIJIOB

4.4 dusznueckue U XUMHYECKHE CBOIiCTBa BOJIOPOJTHBIX COeMHEHUI
HEMETAJIJIOB: XJIOPOBOOPO/Ia, CEPOBOIOPOIa, aMMHUAaKa

45 du3HUeCKUe U XUMUYECKHE CBOMCTBA OKcH 0B HemeTasuioB: cepsl (1V, VI), azora (I, 1V,
V), bochopa (111, V), yraepona (11, 1V), kpemuus (1V). Ionydenue 0KCHI0B HEMETAILIOB

4.6 Xumnueckue cBoiictBa okcuaoB: MetauioB |A — A rpynn, uunka, menu
(1) u xenesa (11, 1). [TonyyeHne OKCHUIOB METAILIOB

4.7 XUMUYEeCKHE CBOIICTBa OCHOBaHMM ¥  amM(OTEpHBIX THAPOKCHIOB (Ha mpuMepe
THAPOKCHIOB aJIOMUHUS, Kene3a, 1uHKa). [lomydyeHue ocHoBaHUU U aM(OTEpHBIX
THJIPOKCHJIOB

4.8 OO01re XuMUYecKre CBOICTBA KUCIIOT: XJIOPOBOIOPOIHOM, CEPOBOIOPOIHON, CEPHUCTOM,
CepHOI1, a30THOI1, PpochopHOl, KpeMHHEBOH, yroabHOH. OcoOble XMMHUYECKHE CBONCTBA
KOHIICHTPUPOBAHHOM CEpHOM M a30THOM KHMCJIOT. [losydeHne Kucnor

4.9 OO6mme XuMUYEeCKre CBOMCTBA cpeAHuX colie. [lomydyenue coneit

4.10 [Tonyuenue, cobupanue, pacro3HaBaHUE BOJOPOJA, KUCIOPOJa, aMMHAKa, YIIIEKHCIOTO
rasza B JJabopaTopuu

411 [Tonydyenue amMmmHuaKka, CEpHOM M a30THOM KHUCIOT B MPOMBIIIUIEHHOCTH. OO0I11e crnoco0sl
MIOJIY4YEHHUs] METAJIJIOB

412 I'eneTnyeckas cBsI3b MKy KJIaCCAMU HEOPTaHUYECKUX COETUHEHHIM

5 XUMUYECKHE peaKkiiu

5.1 Knaccupukanys XuMUUECKMX peakuuid 10 pa3Iu4yHbIM MpU3HAKaM: [0 YUCIY U
COCTaBY YYacTBYIOLIMX B pEaKLMU BEIIECTB, MO TEIJIOBOMY 3((eKTy, M0 M3MEHEHUIO
CTETIeHeW OKUCIICHHUS XUMHUECKUX DJIEMEHTOB

5.2 TenoBoit >PQeKkT XUMHUECKON peakluu, TEePMOXMMHUYECKHE YpaBHEHUS. OK30- U
SHIOTEPMHUUYECKHE PeaKnh. TepMOXUMUYECKHE YPaBHEHUS

5.3 OKHUCIUTEIbHO-BOCCTAHOBUTEbHbIE peaKIuu. Oxucnurenu u
BoccTaHOBUTENH. [Iporecchl OKHCIEHUS M BOCCTAHOBJICHMS. OJIEKTPOHHBIA OanaHC
OKHUCJIUTEIHHO-BOCCTAHOBUTENILHOMN peakiuu

54 Teopust >NEKTPONUTUYECKOW nucconranvui. KaTHOHBI, aHWUOHBI. JJIEKTPOIUTHI U
HEeIeKTpoNInThl. CUITbHBIE U cllabble 3J1eKTPoJuThl. CTeneHb AUCCOIMAINH

5.5 Peakunu moHHOTO OOMEHA. Y CIOBHSI MMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, TOJTHBIE U
COKpAIIICHHbIE NOHHBIE YPABHEHUS PEaKIUil

6 XuMus ¥ OKpyKarolas cpesia

6.1 BemecTBa n MaTepuainsl B MOBCEIHEBHOM KU3HU YesloBeka. bezonacHoe ncnoib30BaHue

BEUIECTB M XHMHUYECKUX peakiuii B naboparopuu u Obity. IlepBas momours mnpu
XUMHUYECKUX 0’KOraX U OTPABIICHUSX
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6.2

XUMUYecKoe 3arps3HeHHEe OKpY Kalolei cpeibl (KUCIOTHBIE 10K/IH, 3arpsi3HEHUE MTOYBHI,
BO3[lyXa M BOJOEMOB), cIOCOOBl ero mpenorBpamieHus [IpexenbHas pomycTumas
kouneHTpanus BemectB (IIJIK). Ponp xumuum B pelieHUH 3KOJIOTUYSCKUX MPOOIIEM.
Ycunenue napHUKoBoro 3¢ ¢ekra, pa3pyiieHue 030HOBOTO CIIOs

6.3 [Ipumenenue cepswi, a3zota, docdopa, yriepona, KpeMHUS M UX COCTUHEHUH B OBITY,
MeIULMHE, TPOMBIIIICHHOCTH U CEJIbCKOM X03s1cTBe. [I[pMeHeHne MeTauioB U CIUIaBOB
(cramb, 4yryH, AIOpaTIOMUHUN, OpoH3a) B OBITY U IPOMBIIUIEHHOCTH UX COSAMHEHUN.
[ToHATHE O KOPPO3UU METAIIIOB, OCHOBHBIE COCOOBI 3aLIUTHI HX OT KOPPO3UH

6.4 [IpupoHbIe UCTOYHUKU YTIEBOAOPOAOB (Yroiib, MPUPOIHBIA a3, HEDTH), IPOIYKTHI UX
nepepaboTku (0eH3MH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5 [lepBoHauanbHbIe MOHATUS 00 OPraHMYECKUX BEIECTBAX KaK O COCAMHEHHAX YTiepoja
(MeraH, 5TaH, ATWJIEH, AlleTWJIEH, ATAHOJ, TJIHMIEPUH, YKCycHas kuciota). [lonstue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPax, OEJKaxX, YIriIeBOJaX — M MX POJH B KU3HU
YelloBeKa

7 Pacuersr:

7.1 1o hopMysiaM XUMHUYECKUX COCTUHEHUIN

7.2 Macchl (MacCcoBO) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 0 XUMHYECKUM YPaBHCHHSIM
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