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PaGouast mporpamma 1o XuMuu it 00 yJaroIIuXcs C 3aIePKKON IICUXUYECKOT0 pa3BUTHS (J1aee
— 3I1P) Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI COCTaBJICHA B COOTBETCTBUU ¢ DeaepalibHBIM
TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHJAPTOM OCHOBHOTrO oOmero oopasoBanus (IIpuka3
Munnpocsenienust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHUCTEPCTBOM HOCTHUIIUU
Poccuiickoit @enepannu 05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OO0), aganTupoBaHHOU
OCHOBHOW 00pa30BaTeNbHOM MPOTpaMMON OCHOBHOTO OOIIEro o0pa3oBaHUs OOYYAIOIIUXCS C
3aJIepKKON TICUXUYECKOTO pPa3BUTH, pabodell mporpamMmbl yueOHOTO mpeamera «Xumus» (0a30BbIN
YPOBEHb), IPOTPAMMOI BOCTIMTAHHUS 00YYAIOLINXCS TPU TOJTYYEHUH OCHOBHOTO O0ILEro 00pa3oBaHus,
C YUETOM paclpeIeJICHHBIX 110 KJIAacCaM MPOBEPSEMBIX TpeOOBaHU K pe3ylIbTaTaM OCBOCHHUS OCHOBHOM
0o0pa3oBaTeNbHOW TPOTPaMMBbl  OCHOBHOTO 0O0mIero oOpa3oBaHUSI M AJIEMEHTOB COJCPKAHMUSA,
MPEJCTaBICHHBIX B YHHUBEPCATLHOM KOJTU(PHUKATOPE MO XUMKH, KOHIeNMy npemnoaaBanust yaeOHOTro
npeaMmera  «XuMHS», B 00pa3oBaTeNbHBIX oOpraHu3anusx Pd, peanusyromux OCHOBHBIC
0011e00pa30BaTeIbHBIC IPOTPAMMBI.

OO0mas xapakrepucTuKa yue0HOro npeamMera « XHMHSD)

Y4eOHbIi mpeaMeT « XM BXOTUT B IIPEIMETHYIO 0071acTh «ECTeCTBEHHOHAYYHBIE IPEIMETHD».
B cucreme ecrecTBEHHOHAYYHOTO 00pa30BaHMS XUMHS KaK YYeOHBIN TPEAMET 3aHUMAET BKHOE MECTO
B [TO3HAHHUHU 3aKOHOB MIPUPO/IBI, POPMHUPOBAHUH HAYYHOU KaPTUHBI MUPA, CO3TaHUU OCHOBBI XHMUYECKHUX
3HAHUN, HEOOXOUMBIX /1JIs1 TOBCEIHEBHOM KM3HU, HABBIKOB 3/10pOBOT0 M 0€30I1aCHOTO JIJISl YEJIOBEKA U
OKpY>Kalolllel ero cpepl 00pa3a )KU3HH, a TAKKE B BOCIIUTAHUU 3KOJIOTUYECKON KYJIbTYPBI.

VYcnemHocT U3y4yeHusl XUMUN CBSI3aHA C OBJIAZICHMEM XUMHUYECKUM SI3bIKOM, COOIIOJECHHEM
npaBwil Oe3omacHod pabOThl MpU  BBINIOJHEHUM XMMHUYECKOTO HKCIEPUMEHTa, OCO3HAHHUEM
MHOT'OYHCJIEHHBIX CBSI3€H XMMUU C IPYTUMHU IIPEAMETaMU HIKOJBbHOTO Kypca.

[Tporpamma BKiItO4aeT B ce0sl OCHOBBI HEOPraHUYECKOW U OpraHndeckoil Xxumuu. I maBHoi naeen
IIPOrpaMMBbl SBIISIETCS CO3/1aHHEe 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHMWN MO XMMMHU, BBIPA)KEHHBIX B
(dhopme, COOTBETCTBYIOIIEH BO3PACTY OOYUAIOIIMXCA U UX OCOOBIM 00pa30BaTEIHLHBIM MMOTPEOHOCTSM.

B coneprxanuu jaHHOTO Kypca IpeICTaBlIeHbl OCHOBOIOJIAraloIe XUMUYECKHE TEOPETUUECKHE
3HAHUS, BKJIIOYAIOIINE N3YYE€HHUE COCTaBa U CTPOEHHUS BEUIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOECHHS,
IIPOrHO3MPOBAHUE CBOWCTB BELIECTB, UCCIIEI0BAHNE 3aKOHOMEPHOCTENW XMMHUECKUX MPEBpAIICHUN U
MyTel ynpaBiIeHUs UMH B LIEJSAX [TOJyUYE€HHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnueckyo OCHOBY U3y4€HUsI HEOPraHUYECKON XMMUU COCTABIISIET aTOMHO- MOJIEKYJISIPHOE
yuenue, [lepuoanuecknii 3akoH [[.11. MenzeneeBa ¢ KpaTKMMH CBEACHUSMU O CTPOCHHUH aTOMa, BUJIaxX
XUMHUYECKOH CBSI3U, 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEaKIUH.

B u3yuenunun kypca 3Ha4UTENbHAs POJIb OTBOAUTCA XUMUYECKOMY SKCIIEPUMEHTY: ITPOBEICHUIO
MPAKTUYECKUX U J1a0OpaTOPHBIX pPAa0OT, OMHCAHUIO PE3YJbTaTOB YYEHUYECKOIO SKCIEPUMEHTA,
COOJTIOICHUIO HOPM U TIpaBUII 0€30MMacHON paboThl B XMMHYECKOU J1ab0opaToOpHH.

Peanuzamus nanHO#M IporpaMMbl B IIpoiiecce 00 ydeHus mo3BoauT ooydatoniumes ¢ 311P ycBouts
KJIFOYEBbIE XMMHUYECKHE KOMIIETEHIIMU U TOHATh POJib M 3HAYEHHUE XUMHUHU Cpelu APYTrUX HayK o
MIPUPOJIE.

N3yueHre XUMHUN CIIOCOOCTBYET (HOPMUPOBAHHIO Y 00YJaIOIIUXCS HAYYHOTO MHUPOBO33PEHHUS,
OCBOEHHUIO OOIlEHAayYHbIX METO/J0B (HAOJIO/IeHUEe, W3MEpPEHHe, HKCIEPUMEHT, MOJEIHUpPOBAHUE),
OCBOEHHIO MTPAKTUYECKOIO MPUMEHEHUS HAyUYHbIX 3HAHUN, OCHOBAHHOTO Ha MEXIPEIMETHBIX CBSI3SX C
npeametamu  «Okpyxaromuid  mup», «@usukay, «buomorus», «['eorpadus», «Maremaruka» u
hopMHUpyeT KOMITETCHIINH, HEOOXOIUMBIE TSI TIPOJOJIKEHUsI 00pa30oBaHUs B 00JACTH €CTECTBEHHBIX

HayK.



N3yuenne xuMum crnocoOCTByeT pa3BuTHIO y oOydaroruxcs ¢ 3I1P mpoctpancTBeHHOTO
BOOOpakeHus1, PyHKLINOHAIBHON I'PAMOTHOCTH, YMEHHS BOCHIPUHUMATh U KPUTUYECKH aHAIU3UPOBATh
nHpOpMalLMIO, NPEACTABICHHYI0O B pa3iIMuyHbIX (opMax. 3HAYMMOCTh MpeaMeTa [yl Pa3BUTHS
KU3HEHHOW KommereHUuu oOyuaroumxcs ¢ 3IIP 3aknrodaercs B yCBOEHHMM OCHOBBI XUMHYECKHX
3HaHUI, HEOOXOTUMBIX JJIS TOBCETHEBHOM JKU3HHU; HABBIKOB 3/J0POBOTO M O€3011aCHOTO JIJIsl YeNIOBeKa U
OKpY>KaroIel ero cpeasl 00pasa *KU3HU; POPMUPOBAHUH IKOJIOTUUECKOM KYIbTYpHI.

[TIporpamma oTpaxaer coaepkaHue oOydeHHs mpeaMmery «XHMHS» C Y4eTOM OCOOBbIX
oOpa3zoBarenbHbIX MOTpeOHOCTEH oOyuatomuxcs ¢ 3I1P. OBnaneHne y4eOHBIM MPEAMETOM «XUMUS)
MPEJCTABISET ONPEACICHHYIO TPYIHOCTh 1 oOydatomuxcs ¢ 3I1P. DT1o cBsAizaHo ¢ 0cOOEHHOCTIMU
MBICIIUTENBHON JESITEeIbHOCTH, IEPUOANIESCKIMU KOJIeOaHUSIMH BHUMAHUS, MAJIBIM 00bEMOM HaMsITH,
HEIOCTaTOYHOCTHIO OOIIEro 3araca 3HaHWW, MOHM)KEHHBIM IO3HABATEIBbHBIM WHTEPECOM U HHU3KUM
YPOBHEM pEUYEBOr0 Pa3BUTHUS.

Jnis mpeomosieHuss TPYIHOCTEH B M3yYeHMHM Y4eOHOTro mpeamera «XuMHsS» HeoOxoauma
ajanranus oObeMa M XapakTepa ydeOHOro marepuana K I[03HAaBaTENbHBIM BO3MOXKHOCTSIM JaHHOU
KaTeropuu oOyyaroumxcs, yu4eT UX OCOOEHHOCTEW pa3BUTHS: MCIIOIb30BAHHME aJTOPUTMOB, BHYTpPU
MIPEIMETHBIX U MEKIIPEIMETHBIX CBS3€H, IOCTEIIEHHOE YCI0KHEHNE U3y4aeMOro MaTepuania.

[Tpu n3ydeHnr XuMur HeOOXOJIMO OCYIIECTBIISITH B3AUMO/ICHCTBHE Ha TIOJIMCEHCOPHOI OCHOBE.

TeopeTnuecknii MaTepran peKOMEHAYETCS U3ydaTh B IPOLECCE MPAKTUYECKON ACSITEIBbHOCTH.
Bo03MO0KHO BBIICIIEHHE OTACIIBHBIX YPOKOB Ha PEILIEHUE 33/1a4 B CBA3U CO CIOKHOCTBHIO AHAJIN3a TEKCTa
obyuaromumucst ¢ 3[1P. Opranndeckoe €IMHCTBO NMPAKTHYECKOW W MBICIUTEIBHON IEATEIbHOCTH
o0yJaroImuxcs Ha ypoKax XHMHHU CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOGHHUIO Oa3HMCHBIX
XUMHUYECKUX 3HaHUM U yMeHuH. Ocoboe BHMMAHHE IPU H3YyYEHUH XUMUU YIEISIETCS HU3YyYEHHIO
«CKBO3HBIX» MOHATUH 1 (HOPMUPOBAHHIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

[lenu n 3agaun n3y4eHus yueOHOro rnpeamera «XuMHs»

Obwue yenu N3yyeHus yuyeOHOro mpeaMera «XuMmus» npezacrasieHsl B [IpumepHoii paboueit
IIporpaMMe OCHOBHOTO 00111ero o0pa3zoBanusi. OHU aKTyaJM3UPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B
CHCTEME OCHOBHOT'O 00111ero o0pa3oBaHus, HAlIPaBICHHOCTH O00Y4YEeHUs Ha pa3BUTHE U caMOpa3BUTHE
JUYHOCTH, (popMHpOBaHHE €€ HHTEeIIeKTa U o0meld KynbTypbl. OOydeHHE YMEHMIO YYHUTHCS H
MIPOJOJKATh CBOE€ 00pa30BaHUE CAMOCTOSITENIbHO B HACTOSIIIEE BpPEMS SIBJISIETCA OAHON M3 BaXKHEUIINX
GyHKIUH y4eOHBIX TPEIMETOB, B TOM YUCIE U «XHUMHW.

s obywarommxcs ¢ 3IIP, Tak ke, Kak ¥ 11 HOPMATHUBHO Pa3BUBAIOIMXCS CBEPCTHUKOB,
OCBAaMBAIOIINX OCHOBHYIO O0Opa30BaTEIbHYIO MpPOrpaMMmy, JTOMUHHUPYIOIIEe 3HAYeHHE MpPHUOOpeTaroT
TaKue yenu, KaK:

" (opmupoBaHME WHTEIVIEKTYalbHO pA3BUTON JHYHOCTH, TOTOBOM K COTPYAHHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATUIO PEIICHUM, CITOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIUMCS
YCIOBUSIM KU3HU;

® HampaBJICHHOCTh OOYYEHHS Ha CHCTEMATHYECKOE MPUOOIICHUE YUAIUXCs K CaMOCTOSTEIBLHOM
MO3HABATEJIbHOM  NIEITENIbHOCTH, HAy4YHbIM M  MPAKTUYECKUM  METOJaM  ITO3HaHUs,
(bOpMHUPYIOITUM MOTHBAIIMIO ¥ Pa3BUTHE CITOCOOHOCTEN K XUMUU;

® oOecriedyeHHE  YCIIOBUHM, CIOCOOCTBYIOIIMX  HPUOOpETEeHHIO  OOYyYaromIMMHCS  OIBITa
Pa3HOOOpa3HOM NEATEeTHLHOCTH, MMO3HAHUS M CAMOIIO3HAHUS, KIFOUEBBIX HABBIKOB (KIFOUYEBBIX
KOMHeTeHHI/II\/'I), HMCIOIIUX YHUBCPCAJIIBbHOC 3HAYCHUEC IJIA PAa3JIMUYHBIX BUAOB JACATCIbHOCTH,

" (GopMupoBaHUE YMEHHI OOBSICHATH M OIEHWBAThH SBJICHUS OKPYKAIOIIETO MHpPa HA OCHOBAaHUU
3HAHUU U OIBITA, IMOJYYCHHBIX IIPU U3YYCHUU XUMHUH;



" ¢(opmupoBanue y oOyyarommMxcs T'yMaHUCTHMUECKHUX OTHOILIEHUH, MOHUMAaHMS LEHHOCTU
XUMHUYECKUX 3HAHUU NI BBIPAOOTKH SKOJIOTHMYECKU IEIeCOO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JIESITENBHOCTU B LEISAX COXPAHEHUS CBOETO 30POBbS M OKPYKAIOLIEH MPUPOIHOMN
Cpenbl;

® pa3BUTHE MOTHBAIUU K OOyYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W CAMOBOCIHUTAHHIO HA

OCHOBE YCBOCHHS OOIIECYECIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOODPY

poQ ISl ¥ HANPABJICHHOCTH JAJIbHEHUIIIET0 00yUeHHS.

Kypc HampaBineH Ha pelieHWe CICAYIOIHUX 3004, OO0CCIICUUBAIONINX PEaTU3aIHI0
JTUYHOCTHOOPUEHTUPOBAHHOTO M JIEATEIBHOCTHOTO MOJIXO0J0B K OOYyYEHUIO XMMHHU OOYYaIOIIUXCs C
3I1P Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMS:

" DbopmupoBaHUE MEPBOHAYATHHBIX CHCTEMATHU3UPOBAHHBIX IPEACTABICHUI O BEIIECTBAX, MX

MPEBPAIICHUSAX M TPAKTHYCCKOM NPUMEHEHUH; OBJAJCHHE TOHITHHHBIM anmapaToM H

CHMBOJIMYECKHUM SI3BIKOM XHMUH;

® OCO3HaHHE OOBEKTHBHOW 3HAUMMOCTH OCHOB XMMHUYECKOW HAyKH KakK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHUSA, XUMUYECKUX IPEBPAILICHUNA HEOPraHMYECKUX U OPraHUYECKUX BEUIECTB Kak
OCHOBBI MHOTHUX SIBIICHUI JXUBOW W HEXUBOW NPHUPOJIBI;, YIIyOJICHHWE NPEICTABICHUNA O
MAaTEepUAIbBHOM €AMHCTBE MUPA;

® OBJaJIEHUE OCHOBAMU XMMHUYECKOM IPaMOTHOCTH: CIIOCOOHOCTHIO aHAIU3UPOBATH U OOBEKTHUBHO
OLCHUBATDH JKU3HCHHBIC CUTyallul, CBA3AHHBIC C XHMHCﬁ, HaBbIKaMH 6€3OHaCHOFO O6paHIeHI/I$I C
BCIICCTBAMH, HCIIOJIB3YyCMbIMU B HOBCGI{HGBHOﬁ JKU3HH, YMCHHCM AaHAJIM3UpPOBATL U
IUIAHUPOBATh JKOJIOTUYECKH O€30IacHOE IIOBEJCHHE B LEIAX COXPAHEHUS 370pOBbS U
OKpYKaroIlEeH Cpeibl;

® (opmupoBaHNEe yMEHUN YCTAaHABIMUBATH CBSI3U MEXKIY PEATbHO HAOI01aeMbIMH XUMHYECKUMU
SBIIEHUSIMU U TIPOIIECCAMU, TPOUCXOSIIUMU B MUKPOMHUPE, OO BACHATH IPHUUUHBI MHOTO0Opa3us
BEILIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTAaBa U CTPOEHHUS, @ TAKKE 3aBUCUMOCTh IPUMEHEHUS
BEIIIECTB OT UX CBOMCTB;

® [IpHOOPETEHHUE OIBITA UCTIOIB30BAHUS PA3IMYHBIX METOI0OB U3yUEHUS BEILIECTB, HAOIIOACHUS 3a
UX [PEBPAalICHUSMH IIPU IPOBEJEHUM HECIOXKHBIX XUMHUYECKHMX DJKCIEPHMEHTOB C
UCIIOJIb30BaHUEM J1a00paTOPHOTO 000PYI0BaHUS U PUOOPOB;

® (opMHUpOBaHME MPEJCTABICHUH O 3HAYCHMHM XUMHMYECKOW HAayKH M PELICHHU COBPEMEHHBIX
HKOJIOTHUECKUX MPOOJeM, B TOM UHUCIIE€ B NMPEIOTBPAIIEHUN TEXHOTEHHBIX U 3KOJOTMYECKHX
Karactpog.

OcobennocTu 0T0Opa U aJanTalK Y4e0HOI0 MaTepHaJia N0 XUMHH

OOyuenue yuyeOHOMY MpeaMeTy «XHUMHUsS» HEOOXOIUMO CTPOUTHh Ha CO3JAHMM ONTHMAaJIbHBIX
YCIOBHUH Ui YCBOEHHUS IporpaMMHOro marepuaia obOywaroumumucs c 3IIP. bonbmoe BHUMaHue
JIOJDKHO OBITH yJeNIeHO 0TOOpYy y4eOHOro MarepHaia B COOTBETCTBUH C MIPUHLIUIIOM JJOCTYITHOCTH MPU
COXpaHeHMH 0011ero 6a30Boro ypoBHs. OH JIOJKEH MO COAECPIKaHUI0 U 00beMY OBITh aanTHPOBAHHBIM
st ooyuatoruxcs ¢ 3[1P B cooTBeTCTBHM € MX 0cOOBIMU 00pa3oBaTeIbHBIMU TOTpeOHOCTAMU. CrenyeT
o0JerynTh oBNageHne MaTepranioM odoydatommmucs ¢ 3[1P mocpeacTBom ero netanbHOr0 0OBICHEHHS
C CHUCTEMaTH4YeCKMM IIOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM B TNPHUMEHEHUM 3HAHUA C
UCIOJIb30BAaHUEM TPUEMOB AJITOPUTMHU3ALUU U BHU3YaJbHBIX ONOp, OOYYEHHUS CTPYKTYPHUPOBAHUIO
MaTepuaa.



Bonbioe 3HaueHue sl TONHOIIEHHOTO YCBOCHHSI YYEOHOro Marepuajga HMMeEeT Omopa Ha
MEXITPEAMETHBIC CBSI3U BOIIPOCOB, M3y4aeMbIX B JAHHOM Kypce, C TAKUMH YYCOHBIMU MPEAMETaMHU KaK
«I"eorpadusy, «dusnkay, «buonorusy. [1o3Bonsas paccMaTpuBaTh OJIMH M TOT K€ yU4eOHBIN MaTepua
C Pa3HBIX TOYEK 3PEHUS, MEXKIPEAMETHBIE CBS3H CIOCOOCTBYIOT €ro0 JIYYIIEMY OCMBICICHHUI0, Ooliee
MIPOYHOMY 3aKPETUICHUIO MTOJIYYEHHBIX 3HAHUN U MPAKTUYSCKUX YMCHHM.

[Ipu MOArOTOBKE K YpOKaM YYHTEINb JOJKEH MPEIyCMOTPETh (OPMHUPOBAHUE Y OO YHAFOIITUXCS
YMEHHI aHATU3UPOBaTh, CPABHUBATH, 0000IIATh U3ydaeMblii MaTepHall, IUIAHUPOBATH MPEACTOSIIYIO
paboTy, OCYIIECTBIATH CAMOKOHTPOJIb. HE0OX0MMO MOCTOSIHHO CIICANTH 332 IPABHIILHOCTHIO PEYEBOTO
odopmiteHus BbICKa3bpiBaHui oOyuaromuxcs ¢ 311P.

B cBa3m ¢ 0OCOOGHHOCTSMU TIOBEIACHUAU JeATeNbHOCTH oOywatomuxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTh) HEOOXOMM CTPOKAUIITNI KOHTPOIIb COOIIOICHUS TIPABHLIT
TEXHUKHU 0€30MacCHOCTH MPH MPOBEACHUH JIA0OPATOPHBIX PaboT B xuMuieckoM kabunere. IlpumepHbie
BUIBI JesaTenbHOCTH oOydaromuxcs ¢ 3[IP, oOycnoBneHHBIE 0COOBIMH 00pa30BaTEIHLHBIMU
MOTPEOHOCTSAMHU M 00ECIICUNBAIOIINE OCMBICIIEHHOE OCBOCHHUE COJIEPKaHUU 00Pa30BAHMSI 110 TIPEAMETY
«XTMHAST

Copepxanue BUIOB AesTenbHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax Xumuu ompenensercs ux
0co0bIMU 00pa3oBaTenbHBIMU MOTpeOHOCTAMU. [ToMuMo mupoxo ucnonbzyemsix B OOIT OO0 o6mmx
Ui BceX OOydaromuXcsl BUAOB JIEATEIBHOCTH CIIEAYeT YCHIUTh BUIBI NEATEIBHOCTH, crielu(UIHbIe
JUIS JAHHOW KaTerOpud OOYYaIOIIUXCs, I OOECICUEHHUsT OCMBICIEHHOTO OCBOCHHUS COJICPKaHUS
o0Opa3oBaHMs IO MPEAMETY: YCHICHHE MPEAMETHO-TIPAKTHYCCKON NEATEIHPHOCTH C aKTUBH3AIHCH
CCHCOPHBIX CHCTEM; YEepPEOBAHHE BHUIOB JICATCIHHOCTH, 33JICHCTBYIOIIMX PA3JUYHBIC CECHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepuajga C ONMOpPOW Ha aJrOpPHUTM; «IIOIIArOBOCTh» B HM3yUYCHUU MaTepHaa;
WCIIOJIb30BaHUE JIOTIOJHUTEILHON BH3YyaIbHOW OIMOPHI (TIaHBI, 00pa3Ibl, CXEMbI, MAOJIOHBI, ONIOPHBIC
tabymbl). s passurus y oOydaromuxcs ¢ 3[1P ymeHus nenaTbBbIBOIBI, (POPMUPOBAHUS TPAMOTHOTO
pPEYeBOro BHICKA3bIBAaHUS HEOOXOJIMMO HCIOIB30BaTh OMOpHBIE cioBa U kiuiie. Ocoboe BHUMaHHE
clieTyeT YAeNUTh 00y4eHHIO CTPYKTYPUPOBAHHUIO MaTepHalia: COCTaBICHNE PUCYHOUHBIX U BepOATbHBIX
CXEM, COCTaBJICHHE TaOJHI], COCTaBlIeHHE KIacCU(PUKAIUU ¢ OO03HAUEHHBIMH OCHOBAHUSMH IS
KJacCU(pUKALMU ¥ HAMTOJTHEHUE UX puMepaMu  ap. [IpuMepHas TeMaTHUecKasi 1 TEpPMUHOIOTUYECKas
nekcuka coorserctyer OOIT OOO.

Hns obyuaromuxcsi ¢ 3IIP cyimecTBeHHBIMU SIBISIOTCA TMPHEMBI PAOOTHI C JIGKCHUYECKUM
MaTepuajoM Mo mnpeamery. [IpoBoauTcs crenuanbHas paboTa MO BBEACHUIO B aKTHUBHBIM CIOBapb
00y4aroIuXcsi COOTBETCTBYIONIEH TepMUHONIOTHH. V3yyaemble TEpMUHBI BBOAATCS HA TOTUCEHCOPHOU
OCHOBE, 00s3aTeNnbHa BU3yalbHas MOAIEPKKA, alTOPUTMBI pabOThI C ONpeAeIeHuEM, OTIOPHBIE CXEMBI
JUIS aKTyallu3alii TEPMUHOIOTHH.

Mecto yueOHOro npeagmera « XuMusi» B y4eOHOM ILIaHe

B cootBercTBUM ¢ DenepaabHBIM FOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO
obmero oOpa3oBaHus Y4eOHBIH mpenMer «XHUMHUS» BXOAUT B  NPEIMETHYIO  001acTh
«EcTecTBeHHOHAYYHBIE MTPEIMETHI» U SIBJIIETCS 00s13aTeIbHBIM JUIS H3YYEHUS.

Y4eOHBIM MJIaHOM Ha €¢ n3ydeHue oTBeAeHo 136 ydeOHBIX 4acoB — MO 2 4 B HelEM0 B 8 U1 9
KJIaccaX COOTBETCTBEHHO.

Copepxanue ydeOHOro mpeameTa «XuMusi», mnpeacraieHHoe B IlpumepHoit paboueit
nporpamme, cootBerctByer PI'OC OO0, pazpaborano c yuerom [IpumepHO OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMBbl OCHOBHOTO O0ILEro oOpa3oBaHus MO y4eOHOMY IMpenMeTy «XuMH»,
coorBercTBYeT IIprMepHO#l amanTHpoBaHHONW OCHOBHOW 00pa3oBaTENbHOM MpOrpaMMe OCHOBHOTO
o011ero o6pazoBaHus 0OYUAIOIIMXCS C 33aJIePKKON ICUXUUYECKOTO Pa3BUTHSL.



COJAEPXAHUE YUEBHOI'O ITPEAMETA «XUMUW»

8 KJIACC
IlepBoHayajibHbIe XMMHYeCKHE TOHATHS

[peamer xumun. Porv xumuu 6 scusnu yenoeexa®. Tena u Bemectna. dusnyeckue CBOHCTBA
BELIECTB. AIperarHoe COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. UnCTble BEIIECTBA U CMECH.
CriocoOwr pazaenenusi cmeceid. [IpaBuna Ge3omacHOro oOpamieHus ¢ BEIIECTBAMU U JTAOOPATOPHBIM
obopynoBanueMm. [lonsimue o Memooax nO3HAHUsL 8 XUMUU.

ATOMBI M MOJIEKYJIbl. XUMHYECKUE DJIEMEHTHl. 3HaKW (CUMBOJIbI) XMMHUYECKHUX 3JIEMEHTOB.
OtHocuTtenbHas atroMHast Macca. [IpocThie U c0KHbIE BeIECTBA. ATOMHO- MOJIEKYJISIPHOE YUCHHE.

Xumnueckas Gopmyna. BaneHTHOCTb aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH NOCMOAHCMEA
cocmasa sewjecms. OTHOCUTENIbHAS MOJEKYJsipHas Macca. MaccoBasi 10J11 XMMHUYECKOTO 3JIEMEHTA B
COEJTUHEHUH.

DuU3NYECKUE U XUMUYECKHUE ABICHUA. XUMHUUYECKas peakuus. [I[pru3Haku XuMHYECKUX PEaKIUM.
YpaBHCHHS] XUMHUYECKUX PeaKIHidi. 3aKOH COXPaHEHHS Macchl BemecTB. Kinaccudukaus XuMUIeCKIX
peakiuii (CoeuHEHus, Pa3I0KEHU, 3aMEIICHHS, OOMEHA).

XYUMUYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYAOW, C MpaBWiIaMu pabOThl B
naboparopun ¥ mpueMamMu OOpalieHus ¢ J1abopaTOPHBIM O00OPYAOBAaHHWEM; U3YYCHHUE M OIUCAHHE
(GU3NYIEeCKUX CBOICTB 00pPA3IOB HEOPTaHWYECKUX BEIIECTB; HAOMIOACHHE (QHU3NUECKUX (TUTAaBICHUE
BOCKa, TasHUE JIbJa, paCTUPAHHUE caxapa B CTYIKE, KUIICHUE M KOHJCHCALUS BOJbI) U XUMHUYECKUX
(ropeHue cBe4H, NMPOKATUBAHUE MEIHOW MPOBOJIOKH, B3aMMOJCUCTBUE MeJla C KHUCIIOTOW) SIBJICHHM,
HaOJIIOJICHUE W OINHCAaHWE TPU3HAKOB NPOTEKAHUS XUMHUYECKUX PeakIuil (pa3ioKeHHe caxapa,
B3alMO/JICIICTBIE CEpPHON KHUCIOTBHI C XJOpUAOM Oapusi, pasnoxenue ruapoxkcuna meau (II) mpum
HarpeBaHuM, B3auMOJIeHCTBHUE kene3a ¢ pacTBopoM comu Menau (II));uzydenue crnocoOoB pa3aeneHus
cMeceil (C TOMOIbI MarHuTa, (PUIBTpOBaHME, BBIMAPUBAHUE, TUCTHILIISAIUS, XpoMarorpadusi),
MIPOBEJICHUE OYMCTKU MOBAPEHHOW COJNM; HAOINIO/IEHUE U ONMCAHUE Pe3yIbTaTOB MPOBEICHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl; CO3/IaHNe MOJIENel MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baskueiilue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3znyx — cmecp razos. CocraB Bo3myxa. Kuciopoxm — 3JIEMEHT M NPOCTOE BEILIECTBO.
Haxoxpaenue kucinopoaa B mpupoe, pu3nyeckue U XUMUYecKne cBoMCTBa. Peakiuy ropeHus mpocThixX
U CIOXHBIX BemecTB. CrnocoObl MOJIydeHHs] KHUCIOpPOAa B JA0OPaTOPUM U  NPOMbLULIEHHOCHU.
[Ipumenenue kucnopoxaa. Ilonstue o6 oxcumax. KpyroBopor kucimopona B mnpupone. O3on —
ANIOMPONHAS MOOUDUKAYUSL KUCTOPOOQ.

Tennosou a¢pghexm  xumuueckou peaxkyuy, mepMoOXuUMU4ecKue ypasHeHus, IK30- U
SHJIOTEPMHUUECKHE PEAKUUU. Toniugo: y2oie u MemaH. 3azpsasHerue 8030yXd, yCuleHue napHuKo8020
appexma, paspyuienue 030H08020 CIOA.

Bopopon — anemeHT u mpocroe BemiecTBo. Haxoxaenue Bojgopoaa B mpupoje, Gusndeckue u
XUMHUYECKHE CBOMCTBA (HAa TNpUMEpE B3aUMOJEHCTBUS C HEMETalUIaMH M OKCHJIAMU METAJlJIOB),
IpUMEHEHHE, cnocobwl nonyuenus. [loHsarne o kuciaorax u consax. KommdectBo BemecTBa. Moib.
MomnsipHas macca. 3akoH ABorajapo. MomnsipHblii 00b¢M ra3oB. PacueTsl mo xuMudeckoit ¢gopmyie.
PacueTsl MaccoBOM 1OIM XMMHUYECKOIO JJIEMEHTA B COCAMHEHUU, KOJIMYECTBA BELIECTBA, MOJSPHON
Macchl, MOJIIPHOTO 0ObeMa ra3oB. PacueTsl Mo XMMUYECKUM YpaBHEHUSM.



Qusuueckue ceoticmaa 600vl. Bona. Ee coctas, cTpoeHue 1 MOJIEKYIbl. Boda kaxk pacmeopumeis.
PactBopbl. [lonamue O HacvlyeHuvix U HeHaAcvlyeHHbIX pacmeopax. llonamue pacmeopumocmu
gewecma 6 600e. PacueT MaccoBoOii J0JIM BelIeCTBa B pacTBOpE (MPOLIEHTHAsE KOHIIEHTpalus). MaccoBas
JI0JIS1 BEIIECTBA B PACTBOPE. Xumuueckue ceoucmaa 00vl (pasiodxiceHue, peakyuu ¢ Hampuem, OKCUOOM
Kanvyus, okcuoom cepul (IV) peakyuu ¢ memaniamu, KUCIOMHBIMU U OCHOBHBIMU OKcudamu). [lonsmue
00 ocHosanusx. Ponv pacmeopos 6 npupoode u 6 dcusnu uenoseka. Kpyeosopom 600wl 6 npupooe.
3arpsisHeHue TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Baxwneiimue kigaccel HEOpraHMuecKux coeauHeHui. Kimaccudukanus HeopraHHYECKUX
coequHeHnii. Oxcuapl: cocraB, Kiaccubukauus (KUCIOTHBIE, OCHOBHbBIC, am@omepHule,
Hecolleobpasyiowue - Ha npumepe okcuoa yenepooa (II) u oxcuoa aszoma (II)), Homenmxramypa.
Ilonyuenue u XUMHUYECKUE CBOMCTBA OKCHJOB (B3aUMOJEHCTBHE C BOJOW, KHCIOTAMHU, LIEIIOYAMU).
OcnoBanus. Knaccudukanus ocHOBaHMIL: IIETOYM U HEpacTBOpHUMbIEe OcHOBaHUs. HomeHknarypa
OcHOBaHUM. @DHU3MYECKMe U XUMHUYECKHE CBOMCTBa OCHOBaHMI (B3aMMOJEHCTBHE C OKCHIIAMU
HEMETAIJIOB, KUCIIOTaMU, COJISIMU). [lonyyeHue ocHosauuii.

Kucnotel: coctaB, kinaccudukanus, HOMEHKIATypa, (U3MYECKHMEe U XUMHUYECKHE CBOICTBa
(B3auMoielicTBHE C METalllaMU, OCHOBHBIMU OKCHJIaMU, OCHOBAHUSIMH, COJISIMH, HAa TIPUMEPE COJISTHON
U CEpHOM KHCIIOT), cnocodwl nonyuenus. Pan aktuBHoctn metaiuioB H. H. bekerosa. Conu (cpeanue):
HOMEHKJIATypa COJeH, cnocobsl nomyyeHus, B3aUMOJACWUCTBHUE COJEH C MeTajllaMd, KHCIIOTaMH,
IEJI0YaMU U COJISIMU, IPUMEHEHHUE.

[TonsiTue 00 amMdOTEpHBIX THAPOKCHUIAX (HA MpUMEpe IWHKA U AIOMUHUSL). XUMUYecKue
ceoticmea (83aumooericmaue ¢ KUCIoOmamu U weirouamu, pasiodceHue npu Hazpesanuu) u noayyeHue.

['eHeTnyeckas cBS3b MEXAY KJacCaMU HEOPTaHUUECKUX COoeqMHEeHM.[ eHeTnuecKue psbl.

XVUMUYECKUHN SKCIIEPUMEHT: KaUyeCTBEHHOE ONPEIEICHUE COAEpkKaHUsS KHUCI0pO/ia B BO3IYyXE;
MOJTyYCHHE U U3yUeHHE CBOMCTB KMCIIOPO/Ia; HAOII0AeHNE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHHUSI M TIPEKpaIleHUs] TopeHus (ToXkapa); 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHUIOB H
OTMMCaHWE MX CBOWCTB; MOJMyYE€HUE U U3YUYEHHE CBOMCTB BOAOpoAa (TopeHue); HabmoaeHne o0pa3ion
BEIIECTB KOJIMYECTBOM | MOJb; MCCIEIOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHHS BEIIECTB C Pa3NUYHOU
pPacTBOPUMOCTBIO; IMPUTOTOBJIEHUE PACTBOPOB C OMNPENEICHHON MacCOBOMl J0J€Hl pacTBOPEHHOIO
BEIIIECTBA; B3aMMOJICHCTBHE BOJABI C METAUIaMU (HATPUEM U KasbliieM) (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); OMNpPEJEICHUE pPACTBOPOB KHCIOT U IIEJIOYel C TOMOIIBI0 HHAWKATOPOB;
uccienoBaHle 00pa3loB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB; HAOIIOJEHHE W3MEHEHHS
OKpPaCKH MHJIMKATOPOB B PACTBOPAX KUCJIOT U IIeNouel; u3ydyenue B3aumozeiictaus okcuna meau(ll) c
pacTBOPOM CEpHOM KHUCJIOTBHI, KHUCJIOT C MeTalUlaMM, peakUuid HeWTpalu3aluy; I[OoIydeHHe
HEPACTBOPUMBIX OCHOBAHHUI, BBITECHEHUE OJIHOTO METajula JPYTUM U3 pacTBOpa COJIM; peIIeHHE
AKCTIEPUMEHTAIIbHBIX 3a7a4 110 TeMe «BakHel1me Ki1acchl HEOPraHUUECKUX COSTMHEHU.

Ilepuoguyecknit 3axkon u Ilepuoamyeckass cucreMa xumudeckux 3sjementos JI. H.
MenaeneeBa. Crpoenue aTOMOB. Xumuueckas CBSI3b. OxncauTe/ IbHO-
BOCCTAHOBHTEJIbHBIC PeaKINU

[lepBble MONBITKU KiIAcCU(PUKALNKA XUMUYECKUX 3yieMeHTOB. [loHsTHE O rpymmax CXOTHBIX
AJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJlIbl, TaJOTeHbl, HHEPTHBIE Ta3bl). Dnemenmeol,
Komopble 0opazyom amg@pomepHvle OKCUObL U 2UOPOKCUObL.

Ilepnonnueckuit 3akoH.  lIlepuomnmueckas  cucrema  xumMudeckux  anemeHTtoB J[. .
MenneneeBa. Kopotkonepruoanas v diunnonepuooras Gopmel [leproandeckoit CHCTEMbI XUMUYECKHUX
anemenToB /. M. Menneneesa. Ilepuonbl m rpynnbel. Ousnyecknid CMBICT MOPSAIKOBOIO HOMEpA,
HOMEPOB MEPUO/Ia U TPYIIIHI JIEMEHTA.



Ctpoenune atoMoB. CocTaB aTOMHBIX siaep. M3omonsi. IAeKTpOoHbl. CTpOCHHE 3JIEKTPOHHBIX
00010uek aToMOB mepBbIX 20 XxuMudeckux snemMeHToB [lepuoanyeckoit cucremsr . . Menaeneena.
XapakTepuCcTUKa XUMHUYECKOr0 3JIEMEHTa MO ero mnojoxkeHuto B llepmoamueckoi cucreme J[. .
Menpeneena.

3axonomepHocmu usMeHeHUsL C8OUCME IIEMEHMO8 MAIbIX NePU0008 U 2NABHLIX NOOSPYNH, 6
3a8uUCUMOCmMU  OmM  AMOMHO20 (Nopsaokoeoz2o) Homepa 3naueHue Illepuoouueckoeo 3akoHa u
Ilepuoouueckoii cucmemul XUMULECKUX dTIeMEeHMO8 OJisl pazeumus Hayku u npaxmuxu. /. U.
Menoenees — yuenwlii u 2paicoOanun.

Xumnueckas cBa3b. KoBanenTHas (mojisipHas ¢ HEMOJISIpHAs) CBS3b.
OnexmpoompuyamenbHOCMb AMOMO8 XUMUYECKUX d7iemeHmos. VloHHas CBA3b.

Crenenb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl OKHUCIeHUs U
BoccTaHOBJICHU. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XVUMUYECKUU OKCIICPUMEHT: M3yuyeHHUE O0OpaslloB BEIIECTB METANIOB U HEMETaJlIOB;
B3aUMOJICHCTBHME THUJIPOKCHIA IIMHKA C pPacTBOpaMU KHUCIOT U WIEJIOYEH; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuil (TOpeHHe, peaKiuu
Pa3IoKEHUS, COCTMHCHHUS ).

MesknpeaMeTHbIE CBSI3H

Peanuzanus MeXIpPEIMETHBIX CBS3CH NP M3YUCHUH XHUMHUHU B 8 KJIaCCE OCYIICCTBISCTCS Yepes3
UCIOJb30BaHNE KaK OOIIMMX ECTeCTBCHHO-HAYYHBIX IOHATHH, TaK W TMOHATHH, SBIISIOIIUAXCS
CHCTEMHBIMH ISl OT/ICJIbHBIX IPEIMETOB €CTECTBEHHO- HAYYHOTO ITHKIIA.

OOme ecTeCTBCHHO-HAyYHbIC MOHATHS: Hay4yHbIH (DaKT, THIIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CHHTE3, KiacCU(UKAIUs, IEPHOIMYHOCTD, HAOIIOICHHE, SKCIICPUMEHT, MOJICIIMPOBAHKE, H3MEPEHUE,
MOJICTIb, SIBJICHUE.

dwusuka: Marepus, aroMm, OJEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIWJA, HW30TOIIbI,
pPalMOaKTUBHOCTb, MOJICKYJIA, SJICKTPUUCCKUN 3apsi]l, BEUIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE
BEIIIECTBA, ra3, (U3HUECKUE BETUUNHBI, €TUHHUIIBI H3MEPEHHS,KOCMOC, IIJIaHeThI, 3B&3/161, COJTHIIE.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, ruapocepa, MUHEpabl, TOPHBIC TOPOIBI, MMOJIE3HBIC HCKOMACMBbIE,
TOILTUBO, BOJIHBIC PECYPCHI.

9 KJIACC BemecTBo H XHMHYECKAs PeAKIHS

Ilepnonnueckuit 3akoH.  lIlepuogmueckas  cucrema  XxuMuyeckux  dieMeHroB [ U.
MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB XUMHUYECKUX DJIEMEHTOB
MIEPBBIX TPEX MEPUOJIOB, KNS, KAJIbLUA U UX COCINHEHUN B COOTBETCTBUU C IOJIOKEHUEM DJIEMEHTOB
B [leproanueckoii cucreMe U CTPOEHHEM UX aTOMOB.

CtpoeHue BelecTBa: BHUJbl XUMHUYECKOW CBSI3U. THUNBI KPUCTAIIIMYECKHX  PEIIETOK,
3a8UCUMOCb CEOUCME BEWeCmEa OM MUNA KPUCALIUYECKOU PEUEMKU U 8U0A XUMUYECKOU CEA3U.

Knaccudukanys 1 HOMEHKIIaTypa HEOpraHMYeCKHX BEIIeCTB (MeXAyHapoHasi U TPUBUAIbHAS).
XUMUYecKHe CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMUHbIM KjlaccaM HEOPTaHWYECKUX COEIUHEHMH,
TeHETUYECKas CBSA3b HEOPraHMYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKUX peakIUil MO pa3iMyHbIM MpHU3HAKaM ([0 YUCIY U COCTaBy
YYacTBYIOUIMX B PEAKIUHU BEIIECTB, MO TEIIOBOMY 3P (EKTy, M0 U3MEHEHHUIO CTENEeHEeW OKUCIECHUS
XUMHUYECKUX 3JIEMEHTOB, [0 0O0pamumMocmu, no yuacmuro Kamaiuzamopa). IK30- U SHI0TEPMHUUECKHE
peakuuu. Tepmoxumuueckue ypagHeHusl.



llonamue o ckopocmu xumudeckou peaxyuu. [lonamue 06 obOpamumvix u HeoOpPaAMUMbBIX
xumuueckux peaxyusx. Ilonamue o 2omoceHnbix u 2emepocennvix peakyusax. Ilonamue o xumuyeckom
pasnogecuu. Cumewjenue xumuyecko2o pasrosecus. Paxmopuwl, eiuswue Ha CKOPOCMb XUMUYECKOU
Ppeaxkyuu u noiodceHue XUMU4ecKko2o pagHo8eCUsl.

OKHCTUTENbHO-BOCCTAHOBUTEIILHBIE peaxuuu, ANEKTPOHHBIN OanaHc
OKHUCJIUTEIHbHOBOCCTAHOBUTEIHHON peaxiuu. CocraBnenue ypaBHEHUU OKHUCJIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUi C UCIIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTHUECKON TUCCOLMALNU. DICKTPOIUTHYECKAS TUCCOLMALINS. DICKTPOIUTHI
U HEedNEeKTpoJuThl. KaTHOHBI, aHWOHBI. Mexanusm ouccoyuayuu eeujecms ¢ pasiudHbIMU BUOaMU
xumuyeckou cesazu. Ilonamue o cmenenu ouccoyuayuu. CUIbHBIE U CIa0bIe AIEKTPOJIUTHI.

Peakuuu nonnoro ooOmMeHa. Y cioBus NpoTeKaHUs peakifii HOHHOro oOMeHa /10 koHua. [loaHbie
Y COKpAILICHHBbIC MOHHBIC YPAaBHEHUS PeakIMi. XMMHUYECKHE CBOMCTBA KUCJIOT, OCHOBAaHUMN U COJIEH B
CBETe MpeJICTaBICHUI 00 IeKTponuThyeckoi auccormanuu. Cpena pactBopa. KauecTBeHHbIE peakiiuu
Ha KaTUOHBI M AaHUOHBL: XJIOPU-, OPOMU-, HOIU-, CyIb(haT-, KapOOHAT-, CUITUKAT-, pochar- aHHOHBI;
THAPOKCH/I-MOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIUs, aIIOMUHUSA, kene3a (2+) u (3+), meau (2+),
[IUHKA, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX.

XVUMUYECKUN JKCHEPUMEHT: O3HAKOMJIGHHE C MOJEISAMHU KPUCTAUTMYECKUX PEIICTOK
HEOPraHMYECKUX BEUIECTB — METANIOB W HeMeTawioB (TpaduTa U anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpusi); HUCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeakluu OT BO3JECHCTBHUSA
pa3nuyHbIX (AKTOPOB; HCCIEIOBAaHUE dSJIEKTPONMPOBOJHOCTH PACTBOPOB BEIIECTB, Mpolecca
JUCCOIMAITUU KHCIIOT, IIeJI0UeH U coJiel (BO3MOKHO MCIIOIb30BAHNE BUICOMATEPUATIOB); TPOBEACHUE
OTIBITOB, WUTIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUs peakuil HOHHOro ooMeHa (0O0pa3oBaHue Ocajka,
BBIZICJICHHE Ta3a, OOpa3oBaHHE BOJBI); OMNBITOB, WILIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX peakluid (TOpeHHE, peaklUH pa3joKEeHUs, COCAMHEHHS); paclio3HaBaHUE
HEOPTaHWYECKUX  BEIIECTB C IOMOINBIO KAYECTBEHHBIX pEAKIWid HA HOHBI, pEIICHUE
AKCIIEPUMEHTATIbHBIX 3a/1a4.

HemeTauibl U MX cOeJUHEHUS

OOmrast xapakTepucTHka rajoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€pHbIE CTETEHU
okucneHus. CtpoeHue u pu3nyeckue cBOMCcTBa MPOCTHIX BEIIECTB
— raJloreHoB. XMMHUYECKHe CBOWCTBA Ha MPUMeEpE XJI0pa (B3aUMOAECHCTBIE C METalJIaMH, HEMETallJIaMH
— BOJIOPOJIOM U KHUCJIOPOAOM, wenouamu). Xioposonopos. ConsiHass KMCI0Ta, XUMUYECKUE CBOICTBA,
nonyyenue, IpUMEHEHHE. /[lelicmeue Xxaopa u X10p0o8o00pooa HA op2anu3m yenogexka. BaxHeimme
XJIOPUJIBI U UX HAXOXACHHUE B IPUPOJIE.

OO6mas xapakTepucTuka 31eMeHToB VIA-rpynmnbel. OcCOOEHHOCTH CTPOEHUS] aTOMOB KUCIIOpOia
U cepbl. XapaKTEPHbIE CTENIEHN OKUCIICHUS.

Crpoenne u ¢u3MUECKHUEe CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA M CEpbl. AJUIOTPOITHBIE
MOJU(UKAIIMH KUCIOPO/a U cepbl. XUMHUYECKHE CBOMCTBA cepbl (B3aUMOJICHCTBHUE C HEMEmAallamu —
BOJOPOJOM M KHCIOPOIOM, METaJUIAMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CepHOU KUCIOMAMU).
CepoBosiopoJi: cTpoeHHe, pU3NYECKUe U XMMUYECKHE CBOMCTBA (KUCIIOTHBIE U BOCCTAHOBHUTEIbHBIE
cBoiicTBa). OKCHIBI cepbl KaK MpPeACTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KucioTa: (pu3ndeckue u
XUMHUYecKHe cBoicTBa (obmmue u cnienrduueckue). Conu cepHON KHCIOTHI, KAUECTBEHHAs peaklus Ha
cynbdar-uoH. CepHUCTas KUCIOTA. Xumuueckue peaxyuu, aexcawjue 6 OCHO8e NPOMbIULIEHHO20
cnocoba nonyuenus ceproti kuciomol. HaxoxeHue cepsl U €€ coeiuHeHuil B npupone. [Ipumenenue
CEphl U €€ COEIUHEHUN B OBITY U B IPOMBILUIEHHOCTH. XuMuueckoe 3azpa3Henue okpyicaroueli cpeosl
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COCOUHEHUAMU cepbl  (KUCTOMHbIE OQ0MHCOU, 3a2psA3HeHUe B6030YXAd U B000EMO8), CHOCOoOblL e20
npeoomepauyeHusl.

OO6mass xapaktepucTuka 37eMeHTOB VA-Tpymibl. OcCOOEHHOCTH CTPOEHUS aTOMOB a30Ta U
docdopa, xapakTepHble CTEIEHN OKHCICHUS.

A30T, pacnpocTpaHeHHUE B MpUpoJie, (pru3nueckue U XMMHUUECKHE CBOMCTBA (B3aUMOJICHCTBUE C
MeTaJlJIJaMi U HeMeTa/llaMu - KUCJIOPOJOM M BoAopoaoMm). KpyroBopor azora B mpupoje. AMMuUakK:
¢bu3nyecKkre 1 XuMUYECKHe CBOMCTBA (OKHUCIICHIE, OCHOBHBIE CBOMCTBA BOJHOTO PACTBOPA), no/IyUeHUe
u npumeHenue. Coilum aMMOHHUS: CcOCTaB, (U3MYECKHME W XHMMHYECKHE CBOMCTBa (pasiiokKeHHe,
B3aMMO/ICIICTBHE CO MIeNo4YaMu), TpuMeHeHrne. KauecTBeHHast peakiys Ha MOHbI aMMOHHUS. A30THas
KHCIOTa, e¢ (U3NYECKUe U XMMHUYECKHUe CBOMCTBa (00mue u cnenududeckue), noayuenue. Hurparol
(paznoxenue). Aszorucrtas kuciorta. Vcrnosnb3oBaHue HUTPATOB M COJEH aMMOHHUSI B KadeCTBE
MUHEpAIBHBIX YyI0OpeHuil. Xumuueckoe 3acpsizsnenue oKpydscaoujeli cpedvl COeOUHEeHUAMU a30mda
(Kuciomusvie 00#COU, 3a2ps3Henue 8030yXd, NO48bL U 6000EMO8).

®dochop, arromponuvie moouguxayuu Gocghopa, GU3NYECKHE U XHUMHYECKHUE CBOMCTBA
(B3aMMOJICHCTBHE C METAIJIAMHU, HEMETAITIAMHU, KOHYECHMPUPOSAHHBIMU A30MHOU U CEPHOU KUCTOMAMU).
Oxcun docdopa (V), oprodhochopras kuciora: GpU3HMUECKUE W XUMHUYECKHE CBOWCTBA, NOIYyYeHuUe.
Tlonamue o munepanbHbIX YOOOpeHusx: numpamsl u pocpamol. Ilonamue 0 KOMNIEKCHBIX YOOOPEHUSX .
OOmas xapaktepuctuka 3ieMeHTOB I[VA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB YIiiepoja H
KpeMHUsl. BaJeHTHOCTh M XapaKTepHBIC CTENCHH OKHCICHUS AaTOMOB YIJIepoJa M KPEMHHS.
Pacnpoctpanenue yriepoa B IpHpo/JIe, XapaKTEPHBIE CTETIEHN OKHCIICHUS.

VYruepon, aorpornabie Moaudukanun (rpadur, anmas), PU3NIECKue U XUMHIECKHAE CBOHCTBA
MPOCTHIX BEIIECTB (B3aUMOJICHCTBHE C METAJUIaMH, HEMETAJUIAMH, KOHYEHMPUPOBAHHLIMU A30MHOU U
cepnoti  kucromamu). Ancop6musi. Kpyrosopor yriepoma B mpupone. OKcuIsl yriepona, HUX
(du3nUYecKrue U XMMHUYECKHAE CBOMCTBA, IMOTYYCHHE W NMPUMCHCHHE, JICHCTBHE HA OpPraHU3M YelIOBEKa.
Oxronocuueckue npobuemsl, cesazamnnvie ¢ okcuoom yenepooa(lV), sunomesa 2nobanbHo2o nomenieHus
KauMama, napHuxossili 3¢ggexm. YTonpbHAs KUCIOTAa M €€ CONM, UX (PU3UYEeCKHe U XUMHYECKHE
CBOWCTBa, noiyuenue u npumenenue. KadecTBeHHass peakids Ha KapOoHaT- HOHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, POMBIIIUIEHHOCTH U CEIbCKOM XO3sIICTBE.

OO6mue mpenctaBieHuss 00 OCOOEHHOCTSAX COCTaBa U CTPOCHUS OPraHUYECKUX COEIMHEHUN
yriaepona (Ha mpUMepe MeTaHa, dTWJIeHA, TaHOJa, YKCYCHOW KHUCIOTHL. Mx cocmas u xumuyeckoe
cmpoenue. Knaccuguxayusa opeanuueckux sewjecms. IloHsATHE 0O OMOTOTUYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OenKax, yriaeBojiax — M UX POJH B )KU3HH UeloBeKa. MamepuanbHoe eOUHCME0 OpeaHuyecKux
U HEOP2AHUYeCKUX COeOUHEHUI.

Kpewmuuii, ero pusudeckre 1 XuMHUECKHE CBOWCTBA (Ha MPUMEPE B3aUMOICHCTBUS C METAIIJIaMHU
Y HeMeTaJllaMu), noaydernue u npumeHenue. Coedunenusi kpemnus 8 npupoode. Obwue npedcmasieHus
06 okcude kpemuua(lV) u xpemnuesou xucirome. Cunuxamsi, Qusuueckue u Xumuieckue ceoucmaad,
noJaydenue u npumeHenue 8 Oblmy, NPOMbIULIEHHOCMU (8 MEOUYUHCKOU, JJIeKMPOHHOU, CIPOUMENbHOU
u 0p.). Basxcuetiwue cmpoumenvhvle Mamepuansl: Kepamukd, CIMeKio, YyemeHm, Oemon, yHeene300emon.
IIpobaemvbl 6e30nacHo20 UCNONL308AHUSL CIPOUMENLHBIX MAMEPUATIO8 8 NOBCEOHEBHOLL HCUSHU.

XUMUYECKUH IKCIIEPUMEHT: U3ydeHHe 00pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOU
KHUCIIOTHI; TPOBEACHHE KAaYeCTBEHHBIX PEAKIUi Ha XJIOPUI-UOHBI M HAOIIOJEHUE TMPU3HAKOB UX
MIPOTEKAHUS; OTIBITHI, OTPAKAIOIINE (PU3HMUECKUE U XUMUIECKUE CBOWCTBA TaJIOTEHOB U UX COSAMHEHUN
(BO3MOYKHO UCTIOIB30BAaHUE BUIEOMATEPHAIIOB); O3HAKOMIIEHHE C 00pa3iiaMu XJIOPHUI0B (TaIOTEHUIOB);
03HAKOMJICHHUE C 00pa3aMu Cephl M €€ COSTUHEHUSMH (BO3MOXKHO HCITOJIb30BAaHHUE BHIEOMATEPHAIIOB);
HaOJI0IeHNe TIporiecca OOyTIIMBaHUs caxapa MoJ| IEHCTBHEM KOHIICHTPUPOBAHHOW CEpHOW KHCIIOTHI;
M3Y4YEHHE XUMUYECKUX CBOMCTB pa30aBIC€HHON CEpPHOM KUCIIOTHI, MPOBEJACHNE KAUYECTBEHHON PeaKIuu
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Ha cynb(haT-uoH U HaONIOICHHE IPU3HAKA €€ IPOTEKAHUST; 03HAKOMJICHUE ¢ (PM3NIECKUMHU CBOHCTBAMHU
azora, (hochopa 1 ux coequHEeHNN (BO3MOKHO HCTIOIB30BaHUE BUIEOMATEPHAIIOB), 00pa3IiaMu a30THBIX
1 GochopHBIX yI0OpeHUil; MOTydeHue aMMHUaKa U U3yYCHHE €r0 CBOMCTB; MPOBEACHNE Ka4eCTBEHHBIX
peaknuii Ha HOH aMMOHHS M (QochaT-uOH M U3yYCHHE MPHU3HAKOB MX MPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOW KHCIOTBHI C MEAbI0 (BO3MOXKHO HCIOJIh30BAaHUE BHUACOMATEPUATIOB);
U3yuyeHHE MOJENeH KPHUCTALIMYECKUX PEIICTOK anMasza, rpaduTa; O3HAKOMIIEHHE C IPOLIECCOM
a7copOLMU paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IIPOTHUBOIa3a; MOJIy4eHHE
VIJIEKUCIIOTO ra3a W M3YYCHHE €r0 CBOWCTB; MPOBEJCHHE KAUYECTBEHHBIX PEaKkIuil Ha KapOoHAT- U
CHJIMKAT-UOHbI U HU3YUCHUC IMPU3HAKOB HX IMPOTCKAHUA; O3HAKOMJICHHC C HpOI[yKI_II/ICI\/JI CUJIMKATHOU
MPOMBIIIICHHOCTH, PEIICHUE 3KCIIEPHUMEHTAIBHBIX 3a7ad Mo TeMe «BakHeilmne HeMeTauibl U HX
COCIMHCHUS.

Metayibl M X COeIMHEHUS

OO01as XxapakTepUCTUKAa XUMUYECKHUX IEMEHTOB — METaJJIOB HA OCHOBAHUU UX TOJIOKEHUS B
[Tepuoanueckoii cucreme xumuaeckux emeHToB . . MenzaeneeBa u ctpoenus atromoB. CTpoeHUe
MeTaJIJIOB. MeTayuinyeckas CBsI3b U METaUINYEeCKasi KpUCTAIIINYECKAasi PELICTKA. DIEKTPOXUMHUUECKUN
psaa HampspkeHud metaiuioB. dusnyeckre M XMMHUYECKHE CBOMCTBA METAUIOB (B3aUMOJEHCTBHUE C
KHCIIOPOJIOM, BOJIOM, Kucinotamu). Obwue cnocodwvl nonyyenusi memannos. llowamue o xopposuu
Memannos, OCHOBHble cnocodwvl 3auumsl ux om xopposuu. Cniagvl (cmanv, 4yeyH, OIOPAIIOMUHUL,
OpoH3a) u ux npumenenue 8 6bIMmy U NPOMBIULIEHHOCHU.

[Ilenounblie MeTauibl: noJiokeHue B llepuoanueckon cucreme XxuMuueckux 3neMmeHToB [I. U.
MenneneeBa; crpoenne atoMoB. Haxoxaenne B npupoze. Ousnyeckue u XMMUUECKHE CBOMCTBA (Ha
npuMepe HaTpust ¥ Kanus). OKCHUIbl M TUIPOKCH bl HATpUs U Kaius. [[puMeHeHune nieouHbIX METaJIOB
U UX COEMHECHUM.

[I{erouHO3eMENBHBIE METAJIBI MAarHUM M KalbLUM: IOJOKEeHHE B Ilepmonnueckoil cucreme
xuMmuueckux sneMeHtoB /. M. MeHneneeBa; CTpoe€HHE HMX aTOMOB; HAaXOXJCHHE B MPUPOJE.
dusznueckre U XMMUYECKHE CBOMCTBA MarHus M KaJblusa. BaxkHeimme coenHEeHUsT Kaablus (OKCHI,
THJIPOKCUJ, COJH). JKécmkocmb 60061 U cnocobbl e ycmpaHeHus.

AmoMuHuii: mnonoxeHue B Ilepuonnueckoil cucteme XumHueckux anementoB J[. U.
MeneneeBa; CTpOCHHME aTOMa; HaxoxkAeHHE B npupone. dusnyeckne M XUMHUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHbIE CBONCTBA OKCHJIA U THIPOKCHIA ATFOMUHHUS.

Kene3o: nonoxxenue B llepmoamyeckoir  cucreme  Xxumuyeckux  anemeHtoB J[. U.
MeneneeBa; CTpOCHHE aTOMa; HAX0XkACHUE B Ipupoze. Ousnyeckne u XMMUYECKHE CBOMCTBA Kelle3a
(B3auMozielicTBUE C METaJUIaMU, KUCIOTaMH U coiisiMu). OKcupl, ruapokcuasl u conu sxenesa(ll) u
xene3a(Ill): cocras, cBoiicTBa U noyuenue.

XYUMUYECKUH JKCIIEPUMEHT: O3HaKOMJIEHHE ¢ oOpa3liaMd MeTajlIoB U CIJIaBOB, MX
(bu3NYECKUMHU CBOMCTBAMU; M3y4EHHE PE3yJIbTAaTOB KOPPO3UM METAIIOB (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJAEWCTBUS OKCHJIa KallbLMs U HATPHUS C BOJOM (BO3MOKHO
HCIOJIb30BaHUE BHIEOMATEPUAIOB); UCCIEA0BaHNE CBOWCTB )KECTKOW BOJIbI; MpoIiecca FOpeHus Kese3a
B KHCJIOpO/ie (BO3MOXKHO MCIOJIB30BaHUE BUAEOMATEPUAIIOB); MPU3HAKOB MPOTEKaHHs KaYeCTBEHHBIX
peakiuii Ha HMOHBI (MarHus, Kaublusg, adroMuHus, nuHka, skenesa(ll) u xemesa(Ill), memu(Il));
HaOJI0ZICHWe M ONHKCaHHE MPOIECCOB OKPALIMBaHMS IUIAMEHM WOHAMU HATPHs, Kalusg U KaJlbIUSA
(BO3MOXXHO HCIIONIb30BaHME BUAECOMATEPHUAJIOB); HCCIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHIA
QIFOMMHMS U THIPOKCH/IA INHKA; PELLIEHUE SKCIIEPUMEHTAIbHBIX 33]1a4 10 TeMe «BakHele MeTaisl
U UX COEIMHEHUS».
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Xumus u okpyscarowan cpeoa

Hoesvie mamepuanvi u mexnonozuu. Bewecmea u mamepuansl 6 no8ceOHe8HOU HCUZHU YeTI08EKd.
Xumus u 300poeve. bezonacnoe ucnonvsosanue sewecms u XUMUYECKUX peakyuil 6
ovimy. Ilepgas nomowp npu  Xumuyeckux — oogcoeax u ompasieHusx. OCHOBbL IKOI02UYECKOI
epamomuocmu.  Xumuueckoe 3acpsA3HeHue  OKpydcaroweu cpeovl  (npedeivbHas — OOnYCMuMAas
koHyenmpayus eewecme — I1/IK). Ponb xumuu 8 pewieHuu 3K0102uteckux npooiem.

Ilpupoounsie ucmounuxu yene6000po0os (yeoab, NpupoOHbIll 2a3, He@dmb), NPOOYKMbl UX
nepepabomxu, ux poiv 8 ObIMy U NPOMbIULIEHHOCTU.

Xumuyeckuil sKcnepumenm. uzyueHue o06paA3y08 Mamepuanos (Cmexuio, Chiagbl Memailos,
noaUMEpPHbIe MAMEPUATBL).

MesknpeaMeTHbIe CBSI3H

Peanu3anus MeXIpeMETHBIX CBsI3ei IPU U3yYEHUH XUMHHU B 9 Kilacce OCYIIECTBIISICTCS Yepes
UCTOJB30BaHNE KaK OOIIMX ECTeCTBEHHO-HAYYHBIX IOHATUH, TaK W TOHATUH, SBISIOIIUXCS
CHCTEMHBIMH JUTSL OT/ICIBHBIX TPEIMETOB €CTECTBEHHO- HAYYHOTO IIHKIIA.

OO01e ecTeCTBEHHO-HAay4YHbIE MOHATUA: HayuyHbIH (DakT, TUIOTe3a, 3aKOH, TEOpHs, aHaJIM3,
CHHTE3, KJIacCu(UKaNus, IEPUOIUIHOCTD, HAOIIOCHNE, SKCIEPUMEHT, MOJICITUPOBaHNE, U3MEPECHNUE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBIN (P (PEKT, TEXHOIOTHS, MaTepHaIbI.

®dusmka: wmarepus, aroM, OIEKTPOH, TIPOTOH, HEUTPOH, WOH, HYKIHJ, H30TOIIBI,
PaaOaKTHBHOCTb, MOJIEKYJIa, IEKTPUYECKUHN 3aps]], MPOBOIHHUKH, MOTYIPOBOJAHUKH, ITUIICKTPHKH,
(OTOIIEMEHT, BELIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHUE BEIECTBA, I'a3, paCTBOP, PACTBOPHMOCTH,
KpUCTAJUIMYECKasi PElIeTKa, CIUIABblI, ()M3WYECKHE BEIMYUHBI, CIUHHIBI M3MEPEHHS, KOCMHYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3B€3/1bl, COHIIE.

buonorus: QortocuHTe3, apIxaHue, Ouocdepa, IKOCHCTEMa, MHUHEpajbHbIE YyI0OpeHus,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE,
TOILJIUBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMBI IPAKTHYECKUX PadoT:

1. JIaGoparopHoe o0opynoBaHuE U iprueMbl oOpateHus ¢ HUM. [IpaBuna 6e3onacHoi
paboThl B XUMUYECKOH J1abopaTOpH .

2. OuncTKa 3arps3HEHHON TOBapEHHOM COJIH.

3. [Ipu3Haky MpoTeKaHNss XMMUUYECKHUX PEAKIIHM.

4, [TonydeHune kuciaopoa U U3y4eHHE €ro CBOMCTB.

5. [Tonydyenue BoIOpO/Ia U U3yYEHUE €0 CBOMCTB.

6. IIpuroroBneHue pacTBOPOB C ONIPEIEICHHOM MacCOBOM [JI0JIEM pacTBOPEHHOIO
BEIIECTBA.

1. Pemenne oSkcnepuMeHTaNbHBIX 3afad 1Mo TemMe «OCHOBHBIE  KJacChl

HEOPTaHNUYCCKUX COG)II/IHCHI/II\/'I».

8. Peakiiuu HFOHHOTO OOMEHa.

9. KauectBeHHbIE pPC€aKu Ha MOHBI B paCTBOPC.

10. [Tony4yenre aMMHaKa U H3yYEHHUE €r0 CBOMCTB.

11. [Tosy4eHue yriIeKucIoro ra3a i H3ydeHne ero CBOMCTB.
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12. Pemenue sxcnepumenTanbHbIX 3aa4 no teme «Hemeramwel IV — VII rpynn u ux
COEIUHEHUIN.

13. Pemenue skcriepuMeHTANBHBIX 33124 M0 TeMe «MeTaibl U UX COeIUHEHUS Y.
[Tpu npoBeeHnM MpakTUYECKON PabOThI KX IbIH €€ 3Tam BBIMOoIHAETCs oOyqaronumucs ¢ 311P
BMECTE C YUUTEJIEM U O] €T0 pyKoBoIcTBOM. Ha gocke 00s13aTebHO BBIBEIINBAIOTCS IPaBUIa TEXHUKH
0€30MacHOCTH, COOTBETCTBYIOIIME JaHHOMY BUIY pPalOThI, JaeTcsl MpaBuibHas 3amuch (Gopmyn u
yKa3bIBaeTCsl Leib mpoBeAeHus pabotbl. Ilpu HEOOXOAMMOCTH MJaeTcs BHU3YaJbHBIM alrOpPUTM
BBITIOJTHEHUS 3aJaHusl. JTO CIOCOOCTBYET OCO3HAHWIO OOYYAIOIIMMHKCS BBIMOJHSIEMBIX JCUCTBUU U
IIOJIyYEHHOT'O pe3yJbTara.

IIpuMepHBbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATePHAJIbI 10 XMMHUH

Jns opraHuzalnuy TMPOBEPKH, ydyeTa M KOHTPOJS 3HAHMKA OOYyYaroIIMXCS MO MpEAMETY
MIPEeyCMOTPEHbl KOHTPOJbHBIE PabOThl, CAMOCTOATEIbHBIE PAa0OThI, 3aU€Thl, MPAKTUYECKUE PabOTHI,
tectupoBanue. OHUM U3 METOJIOB KOHTPOIIA pe3yabTaToB oOydeHus oOyuatomuxcs ¢ 3[1P sBusercs
METOJ, TOJMBAPUATUBHOIO JKCIPECC- TECTUPOBAHUA C KOHCTPYUPYEMbIMU oOTBeTaMu. Ero
OTJINYUTEIBHBIMU YEPTAMHU SIBJIIFOTCSI ONIEPATUBHOCTD, BHICOKAsA CTENEHb MHAUBUAYATU3ALNHN 3HAHU,
CpPaBHUTEJIHHO MaJjble 3aTPaThl BPEMEHU U TPy/la Ha POBEPKY OTBETOB 00YUAIOIIUXCSI.

s obyuaromuxcs ¢ 3[1P Bo3MoxxHO n3MeHeHne popMyIHUPOBKU 3a/laHUi Ha
«TIOIIATOBYIO», aanTalys IpeiaraeMoro oOydJaronieMycsi TeCTOBOTO (KOHTPOJIBHO- OIEHOYHOTO)
Marepuaia: WCIOJIb30BAHUE YCTHBIX W MHCbMEHHBIX WMHCTPYKLHH, YIPOUIEHUE IJIMHHBIX CIOKHBIX
(GhOopMyIHUPOBOK MHCTPYKIUH, PELICHHE C ONMOPOI Ha alropuT™, oOpaszel, UCHOIb30BaHUE CIIPABOYHON
nHpopMaIuu.

KonTposabHble padoThI M0 TEMaM

B paboueii nmporpamMmme npenycMoTpeHo 9 KOHTPOIbHBIX padoT:

Konmponvnas paboma  Ne 1. TlepBoHauyanbHBIC XUMUYECKUE MTOHSITHSL.
XUMHUYECKUE 3JIeMEHThl. XUMUYecKre (OpMyJIbl U ypaBHEHHUS.

Konmponvnasa paboma Ne 2. Tlepuoauueckas cucteMa XMMHYecKux snemenTos [1.1.
MenneneeBa. CTpoeHue atoma.

Koumponvnas paboma Ne 3. Xumudeckas CBSI3b.

Konumponvnasa paboma Ne 4. Kucnopon. Oxcupsl. 'openue. Bonopoa. Kucnots.
Comu.Konmponvnas paboma Ne 5. O6001ieHHEe CBEACHUN O BOXXHEHIIMX KJIAcCaX HEOPTaHUYECKUX
COCIMHECHU.

Koumponvnas paboma Ne 6. DneKTpOIUTHYECKAS TACCOIUAITNS.

Konmponvnasa paboma Ne 7. Hemetanisl.

Koumponvnas paboma Ne 8. Metannbl.

Koumponwvnasa paboma Ne 9. UtoroBasi paboTa 3a Kypc HEOpPraHM4eCKOi XUMHUU.

ITNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YYEBHOI'O IIPE/IMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

B nenom pesynbratel ocBoenus oOydarommmucs ¢ 3[1P yue6HOro mpenmera
«XuMUS» TODKHBI COBIIAJIATh C pe3yibTaTaMu MPUMEPHOU pabouel mporpaMMbl OCHOBHOTO OOIIETO
oOpazoBanwus. Hanbosee 3Ha4UMBIMU SBIISIOTCS:
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JJMYHOCTHBIE PE3YJIBTATHI:

MOTHBAIMS K OOYYEHHUIO ¥ IeJIeHANPABICHHOM MO3HABATEIBHOMN ACATEILHOCTH, YCTAHOBKA Ha

OCMBICJIEHHE JIMYHOTO OIBITA, HAOIIOJCHHH 3 XUMUYECKUMU
OKCIICPUMCHTAMH,; OpUCHTALWA Ha IpaBWjla HHAUBUAYAJIBHOIO W KOJIJICKTUBHOI'O 6G3OHaCHOI‘O

MOBCACHUS IIPU
B3aUMOJICHCTBUH C XUMHYECKIMH BEIIECTBAMH U COSAMHEHUSIMHU; TPAKTUYECKOE U3ydeHue nmpodeccuit

U TpyJa pa3IngHoOro pojia, B TOM YHCJIC Ha OCHOBE
NPUMEHCHHS H3Yy4aeMOro MPEAMETHOr0 3HaHus (HAmpuMmep, JIAOOPAHT XHUMHUYECKOTO aHaJn3a);

YBa)X€HUE K TPyy U pe3ybTaTaM TPYIOBOH AEITEIBHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHHUIO JajdbHEHIICH WHAMBHIyaIbHONH TPaeKTOPHU
00pa3oBaHKUs Ha OCHOBE OPHEHTHPOBKH B MHpe mnpodeccuii u npodecCHOoHANbHBIX MPEANOYTECHHH,
YBAXXUTCIIbHOTO OTHOLICHHUA K TPyAY, OCO3HAHUC CBOCTO MMOBCACHUA C TOUYKU 3PCHUA OMACHOCTU HIIN
0€30IaCHOCTH JIJIsl Ce0s WIIH JIJIs
OKPYKAIOIKUX; OCHOBBI JKOJIOTMYECKOW KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
3KOJIOTHYECKOI'O MBIIIJICHU S, HpI/IO6pCT€HI/Ie OIIbITA 5KOJIOTHYCCKHN OpHeHTHpOBaHHOﬁ HpaKTHqCCKOﬁ
ACATCIIBHOCTU B JKU3HCHHBIX CUTYyalHUAX; OCO3HAHUC HOCJICZICTBI/Iﬁ N HCIPUATHEC BPCAHBIX MPHUBBIYCK
(ynorpe0GJieHus aIKOTroJIs,

HapKOTHKOB, KYpeHHUs) U HHBIX (hopM Bpena uisi (U3NIECKOr0 U TICHXUYSCKOTO 3I0POBbS; IPUHITHE
peIICHH B )KU3HEHHOM CUTYaIlMK Ha OCHOBE MIEPEHOCA MOJyUYCHHBIX B XOJ1€
00y4eHUsI 3HAHU B aKTYaJIbHYIO CHUTYAIHIO, BOCIIOIHATH AePUIIUT HH(POPMAIHH; TOTOBHOCTh OTOUPATH

U UCIIOJIb30BaTh HY)KHYIO0 HH(POPMAIIHIO B COOTBETCTBHU C KOHTEKCTOM

’KU3HEHHOM CUTyaIlnH.

METAINPEMETHBIE PE3YJIbTATbBI
Osnadenue ynugepcaibHoIMu y4eOHbIMU NOZHABAM ENbHBIMU 0ClICHBUAMU:
BBISIBJISITH IPUYMHBI M CIIEICTBUS MTPOCTHIX XUMUYECKUX SIBICHU;
OCYIIECTBIISITh CPaBHEHUE, KIIACCU(PUKAIINIO XUMHUUECKUX BEIIECTB 1O 3a/IaHHBIM OCHOBAHUSIM U
KPUTEPUSM JIJIs1 YKa3aHHBIX JIOTHUYECKUX OTEPaIIHii; CTPOUTD JIOTUUECKOE CYKIACHHUE MOCIIE
MIpEABAPUTEIILHOTO aHAIN3a, BKIIIOYAIOIIEe
YCTaHOBJIEHHE IPUUYUHHO-CIIEJICTBEHHBIX CBS3EH;
BBISBIIATh  ACPUIMTHI  HHPOpPMAIIHUH, IaHHBIX, HEOOXOIMMBIX ULl penieHus
IMOCTABJIEHHOMN 3a1a4H;
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npeoOpa3oBbIBaTh HHGOPMAIIMIO U3 OJHOTO BUA B APYToM (TaOJIMITy B TEKCT U CO3/1aBaTh, MPUMEHSIThH
U TIpeoOpa3oBbIBaTh 3HAKU M CHMBOJIBI, MOJEIIA M CXEMBI I pPelIeHus] y4eOHbIX U MO3HAaBaTEIbHBIX
3a/lay C MOMOIIBI0 TEJarora; ¢ MOMOIIBI0 IeJarora MpPOBOAUTh XUMHUYECKHI OIBIT, HECIOXKHBIN
HKCHEPUMEHT, JJIsl yCTAHOBJICHUS OCOOCHHOCTEH 00bEKTa N3YUCHHSI, TPUUYMHHO-CIICACTBEHHBIX CBSA3EH
Y 3aBUCHUMOCTEH 00BbEKTOB MKy COOOM; C MOMOIIBIO MEIarora Wi CaMOCTOSTEILHO (OPMYIINPOBAThH
00001IeHNS ¥ BBIBOBI TIO
pe3yJabTaTaM MPOBEICHHOTO HAOMIOACHHUS, OIIBITA; IPOrHO3UPOBATH BO3MOYKHOE PAa3BUTHE XUMHUECKUX
IPOIIECCOB U MX MOCIEICTBUS; UCKATh WM OTOMPATh MH(POPMALIUIO MU JaHHbIE U3 HCTOYHHKOB
C YUYETOM MIPEMIOKEHHON
yueOHOM 3a/1a4M U 3a/IaHHBIX KPUTEPHUEB.
Osnadenue yHu8epcanbHbIMu YUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:
OpPTraHU30BBIBAaTh YU€OHOE B3aUMOCHCTBUE B IpyNIie (OMPeaesaTh OOIUe LeIH, PaCIpeaesaTh
POJIH, JOTOBAPUBATHCS IPYT C IPYTOM H T. I1.).

C MIOMOIIIBIO NEArora Wik CaMOCTOSTEIHHO COCTABISATh YCTHBIE U MTUCHMEHHBIE TEKCTHI C
UCIOJIb30BAaHUEM  WJUIIOCTPATHBHBIX ~ MaTepUalioB  JUIsl  BBICTYIUIGHHS Tepel  ayAUTOpPHEi;
OpPraHHU30BBIBATH YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTD C YUUTEIEM U CBEPCTHUKAMU;
paboTaTh MHIMBUIYATIHHO U B TPYIINE: HAXOJUTH 00Iee pelleHHe U pa3peiiaTh KOHQIUKTH Ha OCHOBE
COTJIACOBAHUS MO3ULMK U ydeTa MHTEepPEecoB; (HOpMYIHpPOBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE
MHEHHE; OLIEHUBATh KAYeCTBO CBOETO BKJIAJa B OOIIMIA TPOAYKT, IPUHUMATD U Pa3JEIsATh
OTBETCTBEHHOCTb U MPOSBIISTH TOTOBHOCTD K MIPEIOCTABICHUIO OTYETa NIEpe] rpyInoi. Qsnadenue

YHUBEPCATbHBIMU YUEOHBIMU PECYIAMUSHBIMU OCUICHBUAMU:

oOHapyXuBaTh U POPMYITUPOBATH YUYEOHYIO TPOOIIEMY, ONIPEACISTH LIeTIb Y4eOHOM

NeSTeTbHOCTH; BIaJIeTh OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH, IPUHSTHUS PEIICHUH U OCYIIECTBICHUS
OCO3HAaHHOTO BBIOOpa B y4eOHOW M IMMO3HABATEIHHOW JEATEIBHOCTH; COOTHOCUTH CBOM JCUCTBUS C
TUTAHUPYEMBIMH Pe3yJIbTaTaMHU, OCYIIECTBIISATH KOHTPOJb CBOCH JIEATETFHOCTH B IIPOIIECCEe JOCTIKEHUS
pe3ynbraTta, ONpeAeNsaTh crnocoObl AEMCTBHM B paMKax MNPEeAJIOKEHHBIX YCIOBUH M TpeOOBaHMIA,
KOPPEKTHPOBATh CBOM JICHCTBHSI B COOTBETCTBHH C M3MEHSIOIICIHCS CHTyaluel; AaBaTh aJeKBaTHYIO
OLIEHKY CHUTyallUM M Ipe/ularaTth IUIAaH €€ WM3MEHEHMs; MPEIBUAETh TPYAHOCTH, KOTOpPHIE MOTYT
BO3HUKHYTH MPU PEIICHUHN YIeOHOMH
3aJjauu; TOHUMATh IPUYHHEL, IO KOTOPBIM HE OBLT JOCTUTHYT TPeOyeMBbIi pe3ysIbTaT AesATEIbHOCTH,
OTIpPEIeNIATh TIO3UTUBHBIC H3MEHEHUS M HATIPABJICHU S, TPEOYIOINe NanbHelIel paboThl; 0CO3HAHHO

OTHOCHTKCS K IPYTOMY YeJIOBEKY, €r0 MHEHHIO.

[MPEJJMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOEHHIO O0S3aTENILHOTO  COJEpKaHMs,
YCTaHOBJICHHOTO JTaHHOH NMpHUMEpPHOH paboueil mporpaMMoi, BBIAEISAIOT: HayyHble 3HAHUS, YMEHUS U
CrocoOBI IEUCTBUH, crienupruIecKue isl yaeOHOTo mpeaMeTa
«XUMHSY, BUBI JEATETLHOCTH I10 MOJIYYEHHI0 HOBOTO 3HAHUS, €T0 MHTEPIpPETalUU, TPEeoOpa30BaHHIO
Y IIPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUIX:

¢ MOpeACTaBJIICHHE O 3aKOHOMECPHOCTAX M IO3HABAaCMOCTH SIBIICHHI npupoanl, IMOHUMAaHHUEC
OOBEKTHMBHOM 3HAYUMOCTH OCHOB XHMHYECKOU HAayKH KakK o0iactu COBPCMCHHOT'O
€CTCCTBO3HAHHA, KOMIIOHCHTA 06]]_[6171 KYJbTYPBI U HpaKTHqCCKOﬁ JACATCIIBHOCTH YCJIOBCKa B
YCII0BUAX COBPECMCHHOTO 06H_[eCTBa; IMOHUMAHHUEC MCECTa XUMHU CPCAU APYTHX €CTCCTBCHHBIX

HayK; D BJIaJACHUEC OCHOBaMH MOHSITHITHOTO amnmnapara 1 CUMBOJIMYECKOI'O A3bIKA XWUMHHU IJIA

cocTaBiieHUs! (POPMyYJT HEOPraHMUECKUX BEIECTB, YPAaBHEHUN XUMUYECKUX peakluil (c onmopoi
Ha aJITOPUTM Y4eOHBIX AeWCTBUI); Bia/leHne ocHoBaMH xuMudeckoid HomeHknarypsl (IUPAC u
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TPUBHAIBHON) U YMEHHE HUCIOJb30BaTh €€ AJsl pelleHds y4yeOHO-TIO3HaBaTeNbHBIX 3aad C
MOMOUIbIO YUUTENs; YMEHHUE HCIIOJIb30BaTh MOJENU JUIsl OOBSICHEHHs] CTPOCHHSI aTOMOB U
MOJIEKYJI [10 aJITOPUTMY C OIOPOil Ha ONPEIECIICHNUS;

® IIPEACTABICHHE O CHUCTEME XMMHUYECKMX 3HAHUM U YMEHHE C MOMOILUBI YUYUTENs NPUMEHSITh
CUCTCMY XHUMHYCCKUX 3HAHUH i1 YCTaHOBJICHHA B3aNMMOCBS3€EH MCXKAY MU3YUCHHBIM
MaTCpraJIiOM U IIPU HOJIYUCHUHU HOBBIX 3HaHI/II>’I, a TAKXXC B IPOLCCCC BBINIOJIHCHUS y‘Ie6HBIX
3aJjaHuii ¥ IpH paboTe ¢ HICTOUHUKAMHU XMMHYECKONH MH(POPMALIMH, KOTOpas BKIIOYAET:
BAKHEUILNE XUMUYECKUE MIOHATHS: XUMUYECKUM 2JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IIPOCTOE
U CJIOKHOE BEIIECTBO, OHOPOIHASL U HEOAHOPOIHASI CMECh, OTHOCUTEIIBHBIC aTOMHAs U MOJIEKYJISIpHAs
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI MAacca, MOJISIPHBIA 00beM, OKCH, KUCIIOTa, OCHOBAaHHE,
coib (cpeaHsisi), XMMHUYECKas peaklus, PEaKUMM COEIAMHEHUs, pPEaKLHUHM pa3oKEHUs, peakluu
3aMeIleHus, peakuuu OOMeHa, TeIuIoBOM 3((EeKT peakuuu, 3K30- U SHIOTEPMUYECKHE PEaKIHH,
pacTBOp, MaccoBas IOJIsI XMMHYECKOrO 3JI€MEHTAa B COCIUHEHUHM, MaccoBas I0JI1 M IPOLECHTHAs
KOHIIGHTpAaLlUsl BELIECTBA B PacTBOpE, SAPO aTOMa, JIEKTPUUECKUI CIIOH aroma, aTOMHasi opOUTalb,
pagMyc aroma, BaJCHTHOCTb, CTEIICHb OKUCIICHHS, XMMUYECKas CBS3b, DJIEKTPOOTPULATEIIBHOCTD,
IIOJIIpHAsl U HETOJISIPHAs KOBAJIEHTHAs CBS3b, MOHHAS CBSI3b, METAJUIMYECKAs CBSI3b, KPUCTAJUIMYECKAS
peleTka (aTOMHasi, MOHHAs, METaJUIMYEeCKasi, MOJIEKYJIsIpHasi), MOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HE
JIEKTPOJIUT, DJICKTPOJUTHYECKAss JUCCOLMAIMS, PEaKUUU HOHHOro OOMeHa, OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKLIMM, OKUCIMTEIb W BOCCTAaHOBHUTEIb, OKHMCIEHHE W BOCCTAHOBIICHHUE,
AIIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpAaTHMbIE U HEOOpAaTHMBIE PEaKIIUH, CKOPOCTh XMMUYECKON
peakiuu, KataiuzaTop, npeaenbHo gomyctumas konuentpanus (I1IIK), koppo3us Metanios, CIIIaBbl;
OCHOBOIIOJIAraloIIMe 3aKOHbI XUMHM: 3aKOH COXpaHeHus Macchl, [lepuonnyecknii 3akon /1. M.
MenpeneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOraJpo; TEOPUH XUMUU: AaTOMHO-MOJIEKYJISIpHAS
TEOPHUsl, TEOPUS NIEKTPOIUTUYECKON AUCCOLUALINH, A
TaKKe MPEJCTaBICHUS O HAYYHBIX METOAAX [MO3HAHUS, B TOM YUCIIE
JKCIIEPUMEHTAIIBHBIX U TEOPETHYECKUX METONAX HCCIEAOBAHMUSA BEILECTB U HM3YyUEHUS XUMHYECKUX
peaKuuii;

® MpEACTaBIIEHUE O IMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHX 3JIEMEHTOB (paanyc
aToMa, 3JIEKTPOOTPULIATENILHOCTD ), MPOCTHIX M CIOXKHBIX BELIECTB OT MOJIOXKEHUS 3JIEMEHTOB B
[lepuoanueckoii cucreme (B MallbIX MEpUOJaX W TJIABHBIX MOATPYNNax) U 3JIEKTPOHHOIO
CTpOEHHS aTOMa; YMEHHE OOBSICHITH CBSI3b MOJIOKEHU d1eMeHTa B [lepuonnyeckoii cucreme ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3aps
a1pa, o01Iee YUCIO IEKTPOHOB), PACIPENEICHUEM IEKTPOHOB 10 SHEPreTUYECKUM YPOBHSIM
aTOMOB IEPBBIX TPEX MEPUOOB, KaJlUs U KaJIbLUS; KJIaCCU(ULIUPOBATH XUMUUYECKHE DJIEMEHTBI
C OMOpPOH Ha onpeseneHust (GU3NYECKOro cMbicia HUGPOBBIX TaHHBIX MEPUOIUUECKON TaOINIIbI;

® yMeHHue KJIacCUPUINPOBATH XUMUYECKHE 3JIEMEHTbhI, HEOPraHUYECKHE BEIIeCTBA M XUMUYECKUE
peakIMM C OMOpPOM HAa CXEMBI; ONPEAENATh BAJICHTHOCTh M CTENEHb OKUCIICHHMS] XHMHYECKHX
AJIEMEHTOB, BUJ XUMHYECKOU CBSI3HM M THUIl KPUCTAINIMYECKON CTPYKTYPBI B COEIMHEHHUSIX, 3aps]l
MOHA, XapaKTep Cpelbl B BOJIHBIX pacTBOpax BeLIECTB (KUCIOT, OCHOBAaHUM), OKHUCIUTENb U
BOCCTAHOBUTEJIb 110 AJITOPUTMY YUEOHBIX JIEHCTBUM;

* yMEHHE XapaKTepU30BaTh C OMOPOH HA cxeMy (PU3MYECKHUE U XMMHUYECKHE CBOMCTBA MPOCTHIX
BEIECTB (KUCIOpPOA, 030H, BOAOpOA, Tpadwut, anma3, KpeMHUHU, a30T, docdop, cepa, XJIop,
HATpUH, KaJIWi, MarHUi, KAJIbIMKA, ATFOMAHHN, )K€JI€30) M CJIOKHBIX BEIIECTB, B TOM YHCIIE UX
BOJHBIX PAacTBOPOB (BOJA, aMMHaK, XJOPOBOAOPOJ, CEPOBOAOPOJ], OKCHIBI U THUIPOKCHIBI
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metaioB | - ITA rpynm, amomunwns, menu (II), nuaka, sxenesa (II u I1), okcuast yraepona (I u
IV), xpemuus (IV), azota u pochopa (III u V), cepsr (IV u VI), ceprucras, cepHas, a3oTucras,
a3oTHas1, hocopHasi, yrojibHas, KpeMHUEBAs KUCIIOTA M UX COJIM); OTIMUCHIBATh C ONOPOY Ha IJIaH
U KIIOYCBBIC CJIOBA; YMCHUC IIPOTHO3UPOBATL U XaAPAKTCPHU30BATH CBOICTBa BCIIICCTB B
3aBHCHUMOCTH OT MX COCTaBa U CTPOCHUS OCIIE MPEIBAPUTEILHOTO aHAIN3a T10]] PyKOBOJICTBOM
neaarora, NpUMCHCHHUEC BCHICCTB B 3dBUCUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb ITPOTCKAHUA
XUMHWYCCKUX HpeBpaH_IeHI/Iﬁ B Ppas3IMYHbIX YCJIOBHUAX, BJIHUAHHUC BCHICCTB U XHMHUUCCKHX
IPOIIECCOB HAa OPTaHU3M YEJIOBEKA M OKPY)KAIOLIYIO IPUPOTHYIO CPEAY;

YMEHHME COCTaBJIATH IO 00pasily, CXeMe, aIrOpUTMYy Y4E€OHBIX ACHCTBUHA MOJIEKYISIPHBIE U
WOHHBIE ypaBHEHHS peakuuid (B TOM 4YHCIE peaknuuid HOHHOrO oOMeHa U
OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX PEAKIMII), WUIIOCTPUPYIOLIMX XUMHUYECKHE CBONCTBA
U3YYEHHBIX KJIACCOB / TPYNN HEOPraHWMYECKHMX BEUIECTB, a TAaKXKe IOATBEPKIAIOIINX
TE€HETUYECKYIO B3aUMOCBS3b MEXKIY HUMHU;

YMCHUEC BBIYUCIIATH OTHOCUTCIBbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BEIECCTB, MaCCOBYIO
JIOJI0 XUMHYECKOTO 3JIEMEHTa B COECJMHEHHM, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
KOJIMYECTBO BEILIECTBA M €r0 Maccy, 0ObEM Ta30B C OMOpOod Ha olmme (HopMyibl; yMEHHE
IMPOBOAUTD PACUCTHI 110 YPABHCHUAM XHUMHUYCCKUX peaKHI/Iﬁ 1 HaXOJUTh KOJIHNYECTBO BCUICCTBA,
00BEM M MaCCy PEareHTOB WX MIPOIYKTOB PEaKIMU C OIOPOH Ha 0Opasell, alrOpUTM Y4eOHBIX
JEHCTBUI;BIaICHUE OCHOBHBIMH METOJAaMH HAyYHOTO TO3HaHWS (HAOIIOJICHUE, W3MEpEHHE,
HKCIEPUMEHT, MOJICJIMPOBAHUE) MPU U3YUYEHUU BEILECTB U XMMHUECKUX SIBJICHUN C OIOPON Ha
ATOPUTM y4YEeOHBIX JAEHCTBUIl, yMeHHE chopMyaHpoBaTh HMPOOIEMY M MPEMJIOKHUThH IYyTH €
pelIeHus] C IOMOIIBIO TIeJarora; 3HaHHE OCHOB O€30MacHOi paboThl € XUMHYECKHMHU
BEILIECTBAMH, XUMHUECKOH MOCYI01 U J1a00paTOPHBIM 000PYI0BaHUEM;

HaJN4Me MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYLIECTBIEHUS CIEAYIOIMIMX XUMHUUYECKHX
HKCIIEPUMEHTOB MO PyKOBOJCTBOM YUUTENSI C OOCYKACHHEM TIaHa pPaOOThI U COCTaBICHUEM
Ta6J'II/IIIBII HU3YUCHUC U OIMMCAHUC q)HSI/I‘IeCKI/IX CBOMCTB BCUICCTB, O3HAKOMJICHHCEC C (1)H31/I‘-I€CKI/IMI/I
U XUMHWYCCKUMMU SABJIICHUSIMU,

OTIBITHI, WJUTFOCTPUPYIOIIUE MTPU3HAKY MPOTEKAHHS XUMHUUECKUX PEaKIUil; U3ydeHHe Clloco00B
pa3zelieHusl CMecei;

MOJIyYeHUE KUCTOpOAa U U3yUYE€HHUE €r0 CBOMCTB; MOJIyYeHHE BOJIOPOIa U U3YYEHHE €r0
CBOICTB; MOJIyYEHHE YTIEKUCIIOro ra3a U U3y4yeHHe ero CBOMCTB; MOJy4YeHUEe aMMHaKa U
M3yYEHHE €r0 CBOMCTB; MPUTOTOBJIEHUE PACTBOPOB C OMPEICTCHHON MaCCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA;

UCCIIEJOBaHUE U OINHMCaHue CBOMCTB  HEOPTraHUYECKHX BEIIECTB  Pa3JIMYHBIX

KJIACCOB; MPUMEHEHHNE HHANKATOPOB (JJaKMyca, METUJIOpaHXa U peHoI(TaIenHa) 7S ONpeiesIeHUs
XapakTepa Cpeibl B pacTBOpax KHUCJIOT U LIeN0Yei;

U3yuyeHHe  B3auMOJCHCTBUS KHCJIOT € MeTalulaMu, OKCHJIaMH  METaJUIOB,
pPaCTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUAMMU, COJIAMU; ITOJTYYCHHUE

HEPaCTBOPUMBIX OCHOBaHMM;

BBITECHEHHE OJJHOTO MeTaiia APYIUM U3 pacTBOpa COJIH;

uccieaoBanne aM(pOTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHUS U 1TUHKA;

pelieHue HKCIIEPUMEHTATbHBIX 3ajau = nmo  TemMe  «OCHOBHBIE KJIaCChI
HEOPTraHMYECKUX COCTUHEHUI;

perieHne IKCIEPUMEHTATBHBIX 3amad mo  TeMe  «DIEKTPOIUTHYECKas
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IMCCOIMALIUSY; PEHICHNEe OHKCIEPUMEHTAIBHBIX 3a/1ad 1Mo TeMme «BakHelmme HeMeTalulbl M HUX
COCIMHEHHUS); pEIICHHE AKCIIEPUMEHTANBHBIX 337a4 Mo TeMe «BakHelmme MeTaiuibl U UX
COEIMHEHUS; XUMUUECKHE IKCIIEPUMEHTBI, HIUTIOCTPUPYIOLINE TPU3HAKH IPOTEKAHMSI PEaKIIUi
HMOHHOTO

oOMeHa; Ka4yeCTBEHHBIE PEaKIMH Ha IPUCYTCTBYIOIIHE B BOJHBIX paCTBOpaxX MOHBI: XJIOPHU-, OpoMH/I-,

noaua-, cynbdar-, docdar-, kapOOHAT-, CHIMKAT-aHUOHBI, TUAPOKCHUA-MOHBI, KaTHOHBI aMMOHWUS,

Marausi, KaJublvs, aTFOMUHAS, Kene3a (2+) u xene3a (3+), meau (2+), IMHKA; YMEHUE MPEACTABIIATh

pe3yabTaThl SKCIIEPUMEHTA B (POpME BBIBOJOB, JOKA3aTEIbCTB,

rpaduKOB 1 TAONUI] U BBISBIATH SMIHPHUCCKHE 3aKOHOMEPHOCTH;

® BIaJeHUE NpaBWJIaMu 0€30MacHOro oOpallleHHus C BEIIeCTBAMHU, HCIOJIb3YEMbIMU B
MOBCEIHEBHOM KHM3HHM, a TaK)Ke IMpaBWJIaMU IOBEICHUS B LIENAX COEpekeHUs 3/10pOBbs U
OKpYKarolled MPUPOAHON Cpelbl; MOHMMaHHE Bpeda (OMacHOCTH) BO3JEWUCTBUS Ha JKHUBBIC
OpraHU3MBbl OIPEJICIICHHBIX BEILIECTB, a TAKXKE CIIOCOOOB YMEHBIICHUS U MPEIOTBPALICHHUS HX
BPEIHOTO BO3/CHCTBHS; MOHMMAaHUE 3HAYCHHs >KUPOB, OENKOB, YIJIEBOJOB MAJs OpraHu3Ma
YEJI0BEKa;

¢ BJIaJIECHUE OCHOBaMH XHUMHYECKOU I'paMOTHOCTH, BKJIIOYAIOIIEH YMCHHEC IPABUIIBHO
HCIIOJIB30BaTh M3YUCHHBIC BCHICCTBA U MATCpHUAJIbI (B TOM 4YHUCJIC, MUHCPAJIbHBIC y,[[06peHI/I$I,
MCTaJUJIbl U CIUIABBI, ITPOAYKTbI nepepa60TKH IIPUPOAHBIX UCTOYHUKOB YIJICBOLOPOA0B (yr.]lﬂ,
MMpUpPOAHOTO I'a3a, He(bTI/I) B 6I>ITy, CCIIBCKOM XOS}II‘/'ICTBG, Ha MMPOU3BOACTBE; YMCHUC ITPUBOJUTDH
IMPUMEPHI IMTPABUIIBHOTO UCITOJIB30BAHUSA N3YUYCHHBIX BCIICCTB U MATCPUAJIOB,

® yYMEHHUE YCTaHaBJIMBaTh CBA3M MEXAY pealbHO HAOII0JAaeMbIMU XUMUYECKUMU SIBICHUAMU U
nporeccaMy, MPOUCXOIIIUMI B MaKpo- U MUKPOMHUPE, OOBSCHATh MPUIMHBI MHOTOOOpa3Hs
BEIIECTB; YMEHHWE WHTETPUPOBATh XUMHYECKHE 3HAHHUS CO 3HAHUSIMM JPYrMX Y4eOHBIX
IIPEIMETOB C MTOMOUIBIO IIE1Arora;

* mpexacraBieHne O cdepax TPOPECCHOHATBHON JESITENBHOCTH, CBA3AaHHBIX C XHUMHEH U
COBPEMECHHBIMU TCXHOJOIUAMU, OCHOBAHHBIMU HA JOCTUIKCHHAX XUMHUYECKOU HAayKHW; HAJINYUC
onbITa pabOTHl C PA3IUYHBIMU MCTOYHHMKAMHM HHQOPMAIMHU MO XUMUM (HAYYHO-TIOMYJISIpHas
JUTEepaTypa, CIOBapH, CIPABOYHHKH, MHTEPHET-PECYPCHI) C OMOPOM HA AJITOPUTM: yYMEHHUE
00BEKTUBHO OLICHUBATH HHq)OpMaHPIIO 0 BCIICCTBAX, HUX IMPEBPAIICHHUAX W IMPAKTHYCCKOM
MMPUMCHCHHUH.

TpeOoBanuss K NpeAMeTHBIM pe3yJibTATAM OCBOEHHS Y4eOHOro mnpeaMera «XUMHUMD,

pacnpejeseHHbIe [0 roaM 00y4eHHs

PesynbTatsl no rogam GopMynHpyroTCs M0 NPUHLKITY J0OABICHHUS HOBBIX PE3YyJIbTaTOB OT roja
K roay, y>K€ Ha3BaHHBLIC B IIPCABIAYIIUX Irogax IMO3MIHNHU, KaK IPaBuUjI0, JOCIIOBHO HE IMOBTOPAIOTCA, HO
YUUTBIBAIOTCSA (peBy.]'H)TaTBI O4YCpEAHOro roga 1mo ymMOJI4YaHHUIO BKIIFOYAKOT PE3YIbTAaThl NPEABIAYHINX
JIET).

8 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHMA: aTOM, MOJICKYJIa, XUMHUYECKUH DJIEMEHT,
MPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECh (OIHOPOJHAS W HEOJHOPOAHAsS), BAJICHTHOCTb,
OTHOCUTEJNIbHAs aTOMHAasi M MOJIEKYJISIpHas Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J0JI1 XUMHUYECKOTO JIEMEHTA B COSTMHCHUH, MOJISIPHBIA 00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHUE,
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COJIb, aﬂekmpoompuuameﬂbnocmbl, CTCIICHb OKHCIICHHA, XUMHUYCCKas PpCaKlus, KJ'IaCCI/I(bI/IKaHI/IH

peaxkuuii: peakliui COeTUHEHUS, PEaKIIu Pa3oKEeHUs, pEaKIluu 3aMellleHus], peakliui oOMeHa, 9K30- 1
SHAOTEPMUUYECKUE PEAKINH; Menio8ol a¢hgekm peaxkyuu; SAPO aToMma, dIEKTPOHHBIM CloOi aTtoma,
aTOMHasi OpOUTAIb, PAINYC aTOMa, XUMUYECKas CBSI3b, MOJIIPHAS U HETOJSIPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, UOH,

KaTUOH, aHHOH, PAacTBOp, MaccoBas J0js BellecTBa (MPOLIEHTHas KOHLIEHTpalus) B PAaCTBOPE;
WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. I1. 1) U IPUMEHSTH 3TH
IOHATHUS NIPU ONHCAHUM BEIIECTB M MUX NPEBPAILEHUI; UCIOIb30BATE XUMHUECKYIO CUMBOJIUKY IS
COCTaBJIEHUS (POPMYJI BEIIECTB, MOJIEKYJIIPHBIX
YpaBHEHMH XMMHUYECKMX peakLuil, 3JIEKTpOHHOro OajaHca; OIpeNesATh BAJIEHTHOCTb AaTOMOB
3JIEMEHTOB B OMHApPHBIX COEIMHEHMSX; CTEIEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX C
OIOpO Ha oOIpeleNeHusi, B TOM YHCIE CTPYKTYPHUPOBAHHBIC; IPHHAUICKHOCTh BELIECTB K
OIPeICICHHOMY KJIACCY COEIMHEHMH 10 (opMysiaM; BUJ XUMUYECKOH CBsI3U (KOBaJICHTHAS! U MOHHAs)
B HEOPTaHMYECKUX COCTUHECHHUSX; MMETh NPEJICTABICHUE O CHCTEME XMMHUYECKUX 3HAHUH, YMETh C
MOMOIIIBIO YYUTENIS IPUMEHSATh CUCTEMY XUMUYECKUX 3HAHUH, 11 YCTAHOBJICHUS B3AUMOCBSI3H MEXKITY
M3Y4EHHBIM MaTepHajOM W TMpPH IMOJyYCHHH HOBBIX 3HAHWU, a TaKKe NpU paboTe ¢ MCTOUYHUKAMHU
XxuMu4deckoi nHpopmarmi. OpHeHTHPOBATHCS B TOHATHSAX U ONEPUPOBAaTh MMU Ha 0A30BOM ypOBHE,
MPUMEHSTH PU BBIITOJIHEHUH YIE€OHBIX 3a/IaHUI M PEIIEHUH PAaCUeTHBIX 3a/1a4 C ONOPOH Ha aJlTOPUTM
y4eOHBIX JICHCTBHI M3yYCHHBIC 3aKOHBI M TEOPHHU: 3aKOH COXpaHEHHs Macchl, [leproanueckuii 3akoH
J.1. MenneneeBa, 3akoH nocmoancmea cocmaead, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJISIPHAs TEOPHS.
CooTtHocuTh 0003HauUEHUsI, KOTOpble MMeroTcs B Tabuuue «llepuoguueckas cucteMa XMMHYECKHUX
anemeHToB [I. Y. MenneneeBay ¢ UYUCIOBBIMH XapaKTEPUCTHKAMHM CTPOEHHUS aTOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsijl A1pa, 00Ilee YUCIIO 3JIEKTPOHOB U PACHpPEENIEHHE UX MO 3JIEKTPOHHBIM
CIJIOSIM); KJTaCCU(PULIMPOBATh XUMHUYECKHE HJIEMEHTbI; HEOPraHMYECKHUE BEIECTBA; XUMUUECKUE PEaKLIUU
(Mo yMcay M cocTaBy y4YacTBYIOIIMX B PEaKLMU BELIECTB, IO TEIUIOBOMY 3P QEKTY, M0 H3MEHEHHIO
CTENEHN OKUCJICHUS XMMHYECKHUX 3JIEMEHTOB) C OMOPOM Ha CXEMbI; XapaKTepu30oBaTh (OMUCHIBATH)
o0Iye XMMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, TMOATBEPXKIAs OMHMCAaHUE NpPUMEpaMu
MOJICKYJISIPHBIX YpaBHEHUI COOTBETCTBYIOIIMX XWMHYECKHX pPEaKIUHd C ONOpOH Ha CXEMBI;
IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX COCTaBa M CTPOEHMS; BO3MOXKHOCTHU
MPOTEKaHUS XUMHUYECKUX TMPEBPAlIEHWH B PA3IMYHBIX YCIOBHSX IIOCTE TPEABAPUTEIHLHOTO
00CYXJIEHUS C MeJaroroM; BEIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB;
MacCOBYIO JIOJIIO XMMHYECKOTO 3JIeMEHTa 1Mo (opMmyse COEIUHEHHS; MAacCOBYIO JIOJIO BELIECTBAa B
pacTtBope; MPOBOIUTH PACUCTHl 10 YPaBHEHHIO XWMHYECKOW pEaKkIHH C OIOpOH Ha aITOpPHTM;
IPUMEHSATh OCHOBHBIE OIEPALUU MBICIUTEIBHON ESITEeIbHOCTH — aHaJM3 W CHUHTE3, CpaBHEHHE,
000011IeHre, CUCTeMAaTH3aIsl KIacCU(pHUKAIMs, BbISBICHHE NMPUUYMHHO-CIEACTBEHHBIX CBs3eH — s
M3YyYEHHs] CBOMCTB BELIECTB U XMMHUYECKUX PEAKIMH; €CTeCTBEHHO-HAyYHBbIE METOJbI IMO3HAHUS —
HaOII0IeHNE U3MEPEHUE, MOJICTHPOBAHUE, DKCIIEPUMEHT (PedlbHblll U MbLC/IeHHbIN) TIOJT PyKOBOJCTBOM
Ie/1arora; cJe0BaTh MPaBUiIaM MOJIb30BaHUSA XUMUYECKOM MOCYI0M 1 1a00paTOPHBIM 000PYA0BAaHUEM,
a TaKke MpaBWiaM OOpaIleHusl C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSMU IO BBHIMOJIHEHUIO
71a00PATOPHBIX XUMUYECKHUX OMBITOB IO MOJIYYEHHIO U COOMpPaHUIO ra3000pa3HbIX BEIIECTB (BOOpoaa
U KHCIIOpOJia), TMPUTOTOBIEHHUIO PACTBOPOB C OIPEAEICHHOW MaccoBOW [0Jie pPAacTBOPEHHOIO

! 3nech u namee KypcuBOM 0603HAYAIOTCS TINAHUPYEMEIE TIPEAMETHBIE PE3YIETATHI, KOTOPHIE MOTYT

OBITh NOTEHIIUAIBHO JOCTUTHYTHI 00yuatouiumcs ¢ 311P, HO He SBISIOTCS 00513aTENbHBIMHU.
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BEIIECTBA; TUIAHUPOBATh M TPOBOJUTH XUMHUECKUE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB
meJIoYell M KHUCIOT C TIOMOIIBI0 WHIUKATOPOB (JTakMyc, (eHondTaaeuH, METHIOPAHX H [p.),
MOJITBEPKTAIOINX KAYECTBEHHBIN COCTAB HEOPTaHMUECKUX BEIIECTB (KaYeCTBEHHBIC PEAKIIMY HA UOHBI)
0] PyKOBO/ICTBOM II€arora.

9 KJIACC
PAaCKpBIBATh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHI: XUMUYECKUN JIEMEHT, aTOM, MOJIEKYIa,

MOH, KaTUOH, aHHOH, IIPOCTOE BELIECTBO, CII0KHOE BELIECTBO, BAJICHTHOCTD, 3IEKTPOOTPULIATEIBHOCTb,
CTENEeHb OKHCICHMS, XMMUYECKas peakiys, XUMHUYECKasl CBs3b, Mennioeou ¢hgexm peaxyuu,MOJb,
MOJISIDHBIM  00BEM, pacTBOpP; 3JEKTPOJUTHI, HEINEKTPOIMUTHI, SJIEKTPOIUTHYECKAs IUCCOLUALINS,
peakuy MOHHOrO OOMEHa, KaTalu3aTop, XuMuueckoe pasHosecue, obpamumvle U HeoOpamumvle
peaxyuu, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH, OKHCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAQHOBJICHHE, QJUIOTPONUs, aM(OTepHOCTh, XWMHUYECKass CBA3b (KOBAJICHTHAas, HMOHHAs,
METAJUINYECKasd), KPUCTAIUIMYECKAsT PEIIETKA, KOppO3Us Memaiios, Chiagbl, CKOPOCHb XUMUYECKOU
peaxyuu, npenenabHo pomyctumas koHueHtpauus (IIJIK) BemecTBa; miumocTpupoBaTh B3aMMOCBS3b
OCHOBHBIX XUMUYECKUX MOHATUH (CM. I1. 1) ¥ IPUMEHSTH ITH
MOHSTHSI IPU ONMCAHUU BELIECTB U UX IPEBPALLCHUI; UCIIOIb30BaTh 3HAKU U CUMBOJIBI 1151 PUKCALUU

pe3yabTaTOB HAOIIOJCHHMA, COCTAaBICHHS (DOPMYJ BEIIECTB W yPaBHEHUH XUMHUYECKUX

peakuuii, 3a1IMCH IaHHBIX YCIOBHH 3a/1a4.

Hcnonp3oBate 0003HaueHMs, uMeronmecs B [leproamueckoii cucteme u TabauIe paCTBOPAMOCTH
KHCJIOT, OCHOBAHUM M COJIEW B BOJIE JJIsl BBINOJIHEHUS 3a/laHUM. ONPENEsATh BAJIGHTHOCTD U CTEIEHb
OKHCJICHUS XMMHUYECKUX 3JIEMEHTOB B

COEIMHEHUSX PA3JIMYHOIO COCTaBa; PUHAJIEKHOCTh BEIIECTB K ONPEAEICHHOMY KJIacCy COEIMHEHUN
C OIIOPOM Ha OIPENIETEHUS], B TOM YHCJIE CTPYKTYPUPOBAHHbBIE; BUAbI XUMUYECKON CBSI3U (KOBAJIEHTHAS,
MOHHAsl, METaJNIN4YecKasi) B HEOPraHWYECKUX COEIMHEHUSX; 3apsii MOHA MO0 XMMHUYECKOH (opmyie;
XapakTep cpeabl B BOJHBIX pacTBOpax KHCIOT M IIENOYEH, mun Kpucmaiiuieckou peuemru
KOHKpemHo2o eeujecmea, packpbiBatb cMbicn Ilepuonnueckoro 3akona J[[.M. MengeneeBa u
J€MOHCTPHPOBATh €ro IOHUMAaHME: OnucCvleamv U Xapakmepuzoeams TaOIUUHYI0 (GopMy
[lepuonuyeckoil cucTeMbl XMMUYECKHUX 3JIEMEHTOB: pa3ivuyaTh MOHATHUS «TJaBHasg moarpynmna (A-
rpynmna)» u «mobounas noarpynna (b-rpymma)», Manble u OonbIIMe MNEPUONBIL, COOMHOCUMD
0003HAaYEeHMs, KOTOpblE HMEIOTCS B MEPUOJUUYECKON TalnMIle, ¢ YHUCIOBBIMU XapaKTePHUCTUKAMHU
CTPOEHHUSI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB M 3aps] A1pa, oOllee YUCIO 3JIEKTPOHOB U
pacripesielleHue MX MO AJIEKTPOHHBIM CIOSIM); 00bACHAMb OOLIME 3aKOHOMEPHOCTH B HM3MEHEHHUH
CBOMCTB XMMHUECKUX 3JIEMEHTOB U MX COEIMHEHUH B Mpe/iesiaX MaJIbIX MEPHOAOB U IJIaBHBIX MOATPYIIT
C YYCTOM CTPOEHHS UX aTOMOB; KJIacCU(UUMPOBATh XUMHYECKHE  DJIEMEHTBI,  HEOpPraHMYECKHe
BELIECTBA;

XMUMUYECKHE PeakInHy (110 YHCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, 110 TETJIOBOMY YPQEKTY,
10 U3MEHEHUIO CTENEeHEH OKUCICHNUSI XUMUYECKUX 3JIEMEHTOB) C OMOPOM Ha CXEMbI; XapaKTepH30BaTh
(omuceiBaTh) oO0mue U crneuruUUecKne XUMHYECKHE CBOWCTBA BEIIECTB pPa3jIMYHbIX KIIacCOB,
MOATBEPK/Iasi ONHMCAHWE NPUMEpPaMH MOJEKYJISPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIUI C OMOPOI Ha CXEMBbI; COCTaBIATh YPABHEHUS AJIEKTPOIUTUYECKON TUCCOUAINH
KHCJIIOT, I1IE€JI0YEH U COoJIeil; MOTHbIE U COKPALICHHBIE YPaBHEHHS peakluii HOHHOTO 0OMeHa; ypaBHEHUs
peakuui, MOATBEPKAAOIIMX CYIIECTBOBAHME I€HETHMUECKON CBSI3M MEXAY BEIIECTBAMM Pa3IUYHbIX
KJIACCOB; PAaCKPBIBATh CYIIIHOCTh OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM
COCTaBJICHHsI DJEKTPOHHOro OajaHca »53THUX peakUuid; IPOrHO3UPOBATH CBOICTBA BELIECTB B

3aBHCHUMOCTH OT X CTPOEHHS; BO3SMOKHOCTHU
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NPOTEKAaHUsT XMMUYECKUX MPEBPALICHUH TIOCIe IPEeIBapUTENBHOTO OOCYXKICHHS C IIeJarorom;
BBIYHCIIATE OTHOCHUTEIBHYIO MOJEKYISIPHYIO M MOJSPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIIO
XMMHYECKOT0 3JIeMeHTa 1o (hOpMyJie COeTMHEHNS; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; NPOBOANTH
pacueThl MO YpPaBHEHHIO XMMHYECKOM pPEaKLIUU C OMOpOM Ha aaropuT™; CIEAOBaTh IpaBUIaM
MOJIb30BaHUS XUMHUYECKOH MOCYI0H 1 TaO0paTOPHBIM 000pyIOBaHUEM, a TAKXKE MIPpaBUIaM O0paleHUs
C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBIITOJHEHHIO J1a00PATOPHBIX XUMHUUYECKUX OIBITOB
10 MOJYYEHHIO M COOMpPaHHIO ra3000pa3HbIX BELIECTB (aMMHUAKa M YIJIEKHUCIOro rasa); IpOBOAWUTH
peaKIyy, MTOATBEP)KJAIOIINE KAUeCTBEHHBIM COCTAaB Pa3IMYHbIX BEIIECTB!

pacro3HaBaTh OINBITHBIM IYTEM XJOPHI- OpOMHI-, HOAU-, KapOoHaT-, pocdar-, cunmkar-, cynbdar-,
THJIPOKCUI-UOHBI, KATUOHBI aMMOHHS M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB; MPUMEHSATh OCHOBHBIE ONEPAIIH MBICIIUTEIBHOMN e TeTbHOCTH
— aHAJIU3 ¥ CUHTE3, CpaBHEHHE, 0000IIEHHE, CUCTEMATU3AIMIO, BBISIBICHUE TPUYMHHO-CIIEICTBEHHBIX
CBSI3eH — JUISI M3YYEHUs CBOICTB BEIIECTB M XMMUYECKHX PEAKIM; €CTeCTBEHHO-HAYYHbIE METObI
NO3HaHMA — HAOJII0IeHNE, U3MEPEHNE, MOICTUPOBAHNE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIH ).
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TEMATHUYECKOE INTAHUPOBAHUE

TemaTndeckoe IIAHUPOBAHWE M KOJHMYECTBO YacOB, OTBOJAMMBIX HAa OCBOCHHE KaXI0W TeMbl ydeOHoro mpeamera «Xumus» lIpumepHoit
a/laliTUPOBAHHON OCHOBHOM 00pa30BaTeNIbHOM IMpOrpaMMbl OCHOBHOTO 00I11ero 0o0pa3oBaHusi 00y4aroUuXcsl C 3aA€PKKON ICUXUYECKOrO Pa3BUTHUS, B
[IEJIOM COBIMAJAIOT C COOTBETCTBYIOIIMM pasnenoMm [IpumepHoi pabodeil mporpammbl y4eOHOTO mpeamera «XUMUs» OCHOBHOW 00pa3oBaTeNbHOU
IIpOrpamMMbl OCHOBHOT0 o0uiero oopaszoBanus. [Ipu 3Tom Opranusanus BnpaBe camMa BHOCUTb U3MEHEHHUsS B COJEPKAHUE U paclipeieieHue y4eOHOoro
MaTepuajga IO rojamM oOOydYeHHUs, B IIOCJIEJOBATENbHOCTh H3YYEHMs TEM M KOJIMYECTBO YacOB HA OCBOCHME KaXJIOM TeMbl, ONpeaereHHe
OpraHu3alMoOHHBIX (popM 00yueHus U T.1. OOOCHOBAHHOCTh JTAaHHBIX U3MEHEHUH ompeaesseTcs BhIOpaHHBIM 00pa3oBarenbHOl oprannzanueit YMK,
WH/UBUIYAIBHBIMUA TCUXO(PHU3UYECKUMU OCOOEHHOCTSIMM KOHKpETHbIX oOyuwaromuxcss ¢ 3IIP, cTeneHpl0 OCBOGHHOCTM HMMH Y4YeOHBIX TEM,
PEKOMEHAALUAMU 110 OTOOPY U alanTallui y4eOHOro MaTepHasa 1o XMMHH, peicTaBleHHbIMU B [losicHUTeNbHOM 3anucke.

IIpearaem 2 BapuaHTa NPUMEPHOI0 TEMAaTHUECKOTO IUTaHUPOBaHMsl i o0yvaromuiics ¢ 3[1P: nepBblif mpeanonaaraer 0CBOEHUE NPOrpaMMbl
B MHKIIIO3MBHOM KJIACCE; BTOPOU — B OTACIBHOM KJIACCE.

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 u B HEmEMIO, BCEro 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsi)

IIpumepHbIe TEMBI, OcHoBHOe coJep:kaHue OcHOBHBIE BHABI
pacKpbIBaoIIe IesTeJIbHOCTH
AAHHBIA pa3aeJ o0yuaromuxcst
NMporpamMmmsbl, 1
KOJIHYECTBO

4yacoB, OTBOAUMOE
HA UX U3y4YeHHe
Paznen 1.I1lepBoHayainbHble XUuMHYecKue MOHATUS(20 U)
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Tema 1. Xumusa —
Ba:kKHas 00J1aCTh
€CTECTBO3HAHHUSA U
NMPaKTHYEeCKOM
JeATEJIbHOCTH YeJI0BeKa

(5 4)

[Ipeamer xumun. Ponb xumuu 6 dcuznu yenosexa. PackpbiBaTh CMBICT N3y4aeMbIX MTOHSATUN C TOMOIIBIO 11€/1arora.
Xumus 6 cucmeme nayk. Memoowl nosnanus 6 PackpeiBaTh posib XUMHH B IPUPOJIC U KU3HH YETIOBEKA, €¢ CBS3b
XUMuUU. C APYTMMH HayKaMHU.

Tena u Bemecrsa. Ousnueckue CBOMCTBA BellecTB. Pa3nnyarh YMCThIE BEIIECTBA U CMECH; OJTHOPOIHBIEC U
ArperaTHoe cocTosiHMe BellecTB. YncThblie BenecTBa HEOJTHOPOAHbIE cMecH; PaznnyaTe GusHyeckue 1 XMMHYECKUE

u cMecH. CriocoObl pa3/ielIeHUsT CMECEH. SIBJICHUS C OIIOPOH Ha onpezeneHus. Onpenensars Npu3Haku
DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. XUMUYECKHUX PEAKLUN U YCIOBUS UX IIPOTEKaHUS.
HPI/BHaE(H U yCJIOBHUA IPOTCKAHMA XUMUICCKHAX CnenoBaTh paBuiIaM MOJb30BaHUS XUMUYECKON MIOCYI0U U
PCAKIHH. 1a060paTOPHBIM

SHAKOMCTBO C NpaBUIaMH GE30MACHOCTH 1 IPHEMAMH 000py/I0BaHKEM, a TAKXKE NPaBUIaM OOpALEHUs ¢ XMMUYECKUMU

pa6OTH B XHMUHCCKOH na60paTopHH. BCIIC-CTBAMU B COOTBCTCTBHUU C MHCTPYKUUAMHU 10 BBIITOJIHCHUIO

JdemoHcTpauuu MPAKTUYECKUX PA0OT MOJI KOHTPOJIEM Iearora.

1. JlabopaTtopHoe 000pya0BaHue. [InanvpoBaTh ¥ MNPOBOJAUTH XUMHUYECKHMH OSKCHEPUMEHT IO
2. PaznuuHble BUIBI XUMHAYECKON TTOCYIBI. U3YYCHUIO U

3. OO0pa31bl BEIIECTB. OMHCAHUIO (PU3MUECKUX CBOWCTB BEIIECTB, CIOCOOOB

4. CriocoObl pazzieneHus: cMmecei pa3aelieHusl CMECEN BELECTB 110 PYKOBOJCTBOM II€1arora ¢
(punbTpOBaHKE, BHITTAPUBAHUE, TUCTUILISAIIMS, 0o0CyXIeHUEM TIIaHa paOOTEHI.

xpomarorpadusi). JlabopaTopHble H NpaKTHYeCKHeE [crop30BaTh MIPH BBITIOJTHEHNU YUY€OHBIX 3aJaHUI U B TIpoIecce
padoTel Jlabopamopnvie onvimul: Onucanue HCCIIEIOBATENILCKON JIEATENBHOCTH HAYYHO-TIONYJISIPHYIO
busznuecKkux cBOWCTB BellecTB. Pa3nenenue cMecu ¢ JIUTEPATYPY XMMHYECKOTO COAEPIKAHUS, CIIPABOYHEIE
IIOMOILBIO Marsura. Marepuainsl, pecypcsl IHTepHETa 1101 pyKOBOJCTBOM I1€1arora.
Tpaxmuueckue pabomei: BricTpanBaTh pa3BEpHYThIE IMCHMEHHBIE H YCTHBIE OTBETHI C

Ne 1. Jlaboparoproe obopysoBaHHE M HPHEMBl  oropoif Ha HHGOPMALMIO U3 yIEOHHKA 1 CIIPABOYHBIX
pabotel ¢ HuM. [IpaBuna OGe3omacHoil paboThl B MaTepHaIOB, [PaMOTHO

XUMHUYECKOH J1abopaToOpHH. WCII0JIb30BaTh N3YYEHHBIN MOHATUITHBIN anmapaT Kypca XUMUU
Ne 2. Ouncrka 3arps3HEHHON MOBapEHHOM CONH
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Tema 2. BemecTBa ATOMBI ¥ MOJIEKYJIbI. XMMUYECKUE DIIEMEHTBI. ITprMEHATL €CTECTBEHHO-HAYYHBIE METOIBI II0O3HAHMS (B TOM
qucle

M XHMHYECKHe peaKiui = 3Haku (CUMBOJIbI) XUMUYECKHUX 3JIEMEHTOB.
HaOJI0IeHNE, MOICIIUPOBAaHUE, SKCIIEPUMEHT) U OCHOBHBIE

(159) [IpocTeie U ClI0KHbBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE yUEHUE.
Xumunyeckas popmyina. BageHTHOCTh aTOMOB

OTEepaLIK MBICTUTEIBHON EATETbHOCTH (CpaBHEHHE,
KJ1accuUKalus) s U3y4eHUs BEIIECTB U XMMHUYECKHUX

XAMAIECKHX 37IEMEHTOR. 3aKon peakuyii C OIIOPOM Ha AITOPUTM WIH CXEMY.

NOCMOSHCMEA COCMABA BeUeCme. PaCKpBIBaTB CMBICJT U3YYACMbIX ITOHATHUU U 3aKOHOB U MIPUMCHATH

OTHOCHTEIbHAS aTOMHas macca. OrtHocuTenphas O A TOHATHA HIDH OIIMCAHWM CBOMCTB BCIICCTB M NX

MOJIEKYJISpHAS Maccea. MaccoBas TTOJISt IIPEBpAIICHUHA C OIIOPOU Ha IIJIaH U KIIFOYEBBIC CII0BA.

XUMHYECKOTO AJIEMEHTa B COCIMHEHHH. Pazangate (1)I/I3I/I‘-I€CKI/I€ U XUMHNYCCKUEC ABJICHUA, OOBSICHSATH UX

Ddusndeckre U XUMUYECKUE SIBICHUS CYIIHOCTb C TOYKH 3pCHUA aTOMHO-MOJICKYJIAPHOI'O YUCHUSA C

Xumudeckas peakuus. [Ipu3HaKy M yCIOBHS OTopon Ha ONPCACICHIS 1 CXCMBI.

HPOTEKAHUS XUMHYECKHUX peaKHHﬁ. OHpGI[CJI?ITI) IMPHU3HAKHW XUMHUYCCKUX PCAKIIUHN, YCIOBUA UX

XUMHYECKHE yPABHEHHS. TIpOTCKAHMA.

Tunbl  XUMHYECKMX — peakuuid  (CoequHEHus, OOBACHATH CYIIHOCTb PU3UIECKUX U XMMUYECKUX SBJICHUIT

DPa3NOKEHNs, 3aMEILEHHs, OOMEHa). C TOYKM 3pEHHUS] aTOMHO-MOJIEKYJISIPHOTO YYEHUs C
3aKOH COXPAHEHHS MACCHI BELIECTB. MCIIOJIb30BaHHUEM BU3YaJIbHOMN OIOPHI.

M. B. JIoMOHOCO8 — YuSHbIII-IHYUKIOnEOUCH. KnaccupunupoBars XuMuyeckue peakiiuu (1o YUCiy U COCTaBy
JleMoncTpamum pearupyomux 1 00pa3yroIuxcs BEIECTB) ¢ OMOPoil Ha
dusnueckue saBaeHUs (pacTUpaHHUe caxapa B CXCMBL.

CTYyIIKE, KUIIEHUE U KOHJAEHCAIMsI BOJBI U T. [1.). CocraBnarb (popmyibl OMHAPHBIX BEIIECTB MO BAJIEGHTHOCTU U
XuMHUecKue sIBJIeHUs (TOpEHUE CBEYH, pa3lIoKeHHUe  ONPEIENATh BaJICHTHOCTD 110 (popmynam BEIECTB ¢ OMOPOH
caxapa, B3auMOJECHCTBUE CEPHON KUCIIOTHI C Ha aJITOPUTM YYEOHBIX JICHCTBUH.

XJIOpUIOM Oapusl, pa3noKeHne ruIpoKCHIa PaccraBnsaTh K03 UIMEHTH B yPAaBHEHUAX XUMHUYECKHX
meau(1l), B3anmoericTBre xene3a ¢ cepou, peaKIHii C ONOPON Ha AITOPUTM YUEOHBIX ACHCTBUM.
B3aMMO/JICVICTBUE JKeJIe3a C PACTBOPOM COJIU CrnenoBaTh TpaBUiiaM TOJIb30BAHHMS XHUMHYECKON TOCYI0M |
menu(IT)). OnbIT, HILTIOCTPUPYIOIIUH 3aKOH 7a00paToOpHBEIM ~ O0OpPYIOBaHMEM, a TaKKe IPaBUIaM
COXpaHCHUSA MACCBI. oOpalleHHs ¢ BEIIeCTBaMH B COOTBETCTBUU C MHCTPYKLUSAMHU
JlabopaTopHble U IpaKTHYeCKHe PadoThl [0 BBIMOJIHEHUIO JIAOOPATOPHBIX XHUMHUYECKHUX OIBITOB MOJ

Jlabopamopnuie onvimoi: KOHTPOJIEM IIearora.



[Tpumeps! Ppu3nUecKuX sSBICHUN (TIJIaBICHHE Hcnonp30BaTh Ipu BBINOJIHEHWH YYEOHBIX 3aJaHUl U B

BOCKA, TasiHUE JIb/1A). IIPOLIECCE  MCCIIEIOBATENILCKOM  JCSTEIIBHOCTH  HAY4YHO-
[IpuMepsl XUMHYECKHX SIBJICHUI MOMYJSIPHYIO ~ JIUTEPATypy XHUMHUYECKOTO  COJEp)KaHUs,
(HpOKaﬂI/IBaHHe MeI[HOﬁ HpOBOHOKI/I, CHpaBOLIHBIe MaTepI/IaJIBI, pecprLI I/IHTepHeTa IIoa
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B3aMMO/JICUCTBHE MEJIa C KUCIIOTOM).
MoJiei aTOMOB M MOJICKYJT

[Tpaktuyeckas padora Ne3 [Ipu3Haku npoTekaHus
XUMHYECKHUX PeaKui

Boviuucnenus

— OTHOCHUTEJILHOM MOJIEKYJISIPHOU MacChl
BEIIIECTB; — MacCOBOM JOIN XUMHUYISCKOTO
aJieMeHTa 1o (Gopmysie COeTMHEHUSI.

PYKOBOJCTBOM II€AArora.

BoicTpanBath pa3BepHYThIE IICBMEHHBIE U YCTHBIE
OTBETHI C ONOPO Ha MH(POPMALIHIO U3 yUeOHUKA U
CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO
HCIIOJIb30BaTh U3yYEHHBIN IOHATUIHBIN alapar Kypca XUMHH

Pa3nen 2. BaxkHeiinme npeacraBuTe M Heoprannyeckux Bemects (30 u)
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Tema 3. Bo3ayx.
Kucaopona.
IlousiTue 00 oxcuaax

(54)

BO3I[yX — cMech raszos. Cocras PaCKpBIBaTB CMBICJT U3Yy4aCMbIX HOHITUHN U MNPUMCHATH
BO31yXa. KHCHOPOI{ —— 3JIEMEHT OTH IIOHATHUS ITPU OIIMCAHUH CBOWCTB BCIIICCTB U UX

1 IPOCTOE BEILE- IpeBpaliCHUHN C UCITIO0JB30BAHNEM OIIOPHBIX CJIOB U

c1BO. O30H — annomponuas Mmooudurayus Kme.

Kuciopooa. XapakTepu3oBaTh (ONUCHIBATH)C ONOPOU HA NIAH, CXEMY,
HaxoxaeHue kucinoposa B npupoje, Gpusndeckue Kpamkyro 3anucs

U XMMUYECKHE CBOMCTBA (peaKLII/II/I OKHUCJICHUA, COCTaB BO31YyXa, (1)1/131/1%01(146 U XU-MHYECKHE CBOMCTBA
ropenue). Y cja0BUs BOSHUKHOBEHUS U KHCJIOPO/a, CIIOCOObI €ro MOJMy4YeHUs, IPUMEHEHUE U
IpCKpallCHNUA TOPCHUA. 3HAYCHUC B MMPUPOJC U KU3HU YEJIOBCKA.

[TonsTue 06 okcumax. CpasHusamo peakyuu 20perus u MeoieHHO20 OKUCIEHUS C

Cnocobul nonyuenus kuciopooa 6 1a6opamopuu u MPEIBAPUTEILHBIM 00CYXKJICHUEM ITapaMeTPOB CPaBHEHUSI.
npomvluLiennocmu. IIlpuMeHeHne Kucuopoa.

KpyroBopot kuciopozaa B Ipupoze.

Cobupats npuOOpHI IS MOIYYCHUS KHUCIOPOoia (BRITECHEHUEM
BOJIbI M BO3/1yXa).

Tennosot sppexm xumueckoti peaxyuu, HOHAMUE O PacrosyaBaTh OMBITHEIM IIyTéM KUCIIOPOI IO/l KOHTPOJIEM

MmepmoxXumu4eCKom ypasHeruu, 3K30- u meiarora.

SH/IOTEPMHUHUECKHX  peakuusx. Tonmauso (#edmv,  Pleromp3osarh XMMHUECKYIO CHMBOMHKY JUTA COCTABICHHS

Y20/1b U Memaw). 3azpsazuenue 6030yxa, cnocoowvl e2o (DOPMYIT BEILECTB, MOJEKYIAPHBIX YPABHEHU XHMUUECKHX

npeoomsepauyeHusl. Ycunenue NAPHUKOB020  peayipii ¢ yqacTHEM KUCIOPO/IA.

sppexma, paspywienue 030106020 ClOA. OOBSACHSTH CYIIHOCTh IKOJIOTMIECKUX MPOOIIEM, CBSI3aHHBIX C
JdemoHcTpaumuu 3arpsi3sHEHHEM BO3yXa.

BzaumonetictBue docdopa, cepsl u xenesa ¢ CrnenoBarh mpaBuiaM Oe30MacHOM paboTHI B JgabopaTropuu
KHCIIOPOJIOM (BO3MOKHO HCIIOJIb30BAHKE MIPU UCIIOJIH30BAaHUM XUMHUYECKOU TIOCYABI 1 000PYI0BAHUS
BHUJIEOOIILITOB). MOJI KOHTPOJIEM TeAarora, a TakyKe MpaBuiiaM OOpaIeHus C
OnpeﬂeneHHe COACPKaHUA KHUCIIOpOda B TOpIOYUMH BEILIECTBAMHU B 6BITy.

Bo3ayxe. ONBITBL, JIEMOHCTPUPYIOIINE [limanupoBaTh U OCYILLIECTBIATH HA IPAKTUKE XUMHUECKUE
YCJIOBHA BOSBHMKHOBCHUS M IPCKPAIICHUA 9KCIIEPUMEHTHI, POBOIUTH HAOTIOCHHUSI, IENATh BHIBOIBI
rOpeHus. 110 pe3yJibTaTaM dKCIIEPUMEHTA IO PyKOBOJICTBOM

JlaGopaTopHble M  TNpaKkTH4YecKue PpadoThHI IIcaarora.
Jlabopamopnulil onvim: VY4acTBOBaTh B COBMECTHOI1 paboTe B rpymie.
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O3zHakoMIieHHE C oOpasuamu OKCUZIOB.  Vcronb30BaTh IPU BHITOJIHEHUN YUE€OHBIX 3a/laHUN U B

Ipakmuueckas paboma: nporecce
Ne 4. Tlonmyuenne Kncnoposa, u3yueHne ero MCCIIEI0BATENBCKOM IEATENLHOCTH HAyYHO-MOIY/ISPHYIO
CBOMCTB. HTepaTypy

XUMHUYECKOTO COJIepKaHUs, CIIPABOUYHbIE MAaTEPHUAIIBI, PECYPCHI
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Buviuucnenusn

— MOJIEKYJISIPHOM MacChl KUCIOPOJa M 030HA Ha

OCHOBaHMH aTOMHOM MacChl XUMHUYECKOTO
9JICMCHTAa

32

NHTepHeTa nox pyKOBOJICTBOM I1€1arora.

BoicTpanBath pa3BEpHYThIE IICbMEHHBIE U YCTHBIE OTBETHI C
OTopoil Ha HH(pOPMAIUIO U3 YUeOHHUKA U CIIPABOYHBIX
MaTEPHAJIOB C OIIOPOM Ha IUIaH, IPAMOTHO HMCIIOJIB30BATh
W3Y4YEHHBIN MOHATUMHBIN aIapaT Kypca XUMHAH



Tema 4. Bogopos. Bonopoa — 35eMeHT 1 pocToe BEIIeCTBO. PackpbIBaTh CMBICI M3y4ae€MbIX OHATHN U IPUMEHSTH 3TH

ITonsiTHE 0 KHCJIOTAX U Haxoxnenue B mpupone, (I>I/I3I/IHGCKI/I€ " MOHATHS ITPU ONIMCAHUU CBOMCTB BELIECTB U UX

CoJIAX XUMHYECKHE CBOWCTBA (Ha IpUMepe IIpeBPALLCHHIL.

(5 B3aMMOACHUCTBUA C HEMCTA/UIAMHU ¥ OKCHAaMHU XapakTepu3oBaTh (ONMUCHIBATh) GU3MIYECKUE U XUMHUCCKHE
METaILIOB), PUMEHEHHE, COCOObI NOTYHEHU. CBOMCTBa BOJOPO/IA, CIOCOOBI €r0 IMOIyYSHHs, IPUMEHEHUE

TlousTne 0 KHCIOTAX U CONAX. C OIOPOIi Ha IIAH, KPATKYIO 3aIHCh, CXEMY.

JemoHcTpannu Cobupats npubop A MOTyYEHUsI BOJAOPOA C UCIOJIb30BAHUEM
[Tonyuenue, cobupaHue 1 pacro3HaBaHUE BU3yaIbHO OMOPHI

Boziopozia. I'openne Bogopona. Hcnons30BaTh XUMAYECKYO CUMBOJIMKY JUJISL COCTaBJICHUS
Bsaumopeiictsue Bogoposa ¢ oxcuaom meu(Il). (dbopMyIT BeleCTB, MOJICKYJISIPHBIX YPaBHEHHI XUMUYCCKUX

JlabopaTopHble ¥  NPAaKTHYeCKHe PadOTBhl  peakIMii C y9aCcTHEM BOJOPOA C OMOPOl Ha AITOPHTM.
Jlabopamopmuwiii onvim:
BzaumopeiicTBie KUCIOT ¢ METalJIaMu.

IIpaxmuueckas paboma:.

CnenoBath npaBuiiaM 06e301acHOi paboThl B 1a00paTOpuu Ipu
UCIIOJIb30BAHUH XUMHUYECKOH MOCY 1Bl M 000PYIOBAaHHS O
KOHTPOJIEM I1€/1arora., a TakXkKe IpaBuiIaM 00paIieHus ¢

Ne 5. ITonmyyeHnne BoAOpOJa, U3yUYEHHUE €TI0 CBOMCTB.
TOPIOYMMH BEIIECTBAMH B OBITY

Buvluucnenusn

— MOJIEKYJIIPHOM MacChl BEIIECTBA HA
OCHOBAHWH aTOMHOM MacChbl XUMHYECKHX
3JICMEHTOB

[1nanupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBHI, IPOBOUTH HAOIIOCHHUSI, JIEJIaTh BBIBOIBI 10
pe3ysibTaTaM 3KCIEepUMEHTa 0] PyKOBOJICTBOM I€Jlarora ¢
o0cyXIeHrEeM TUTaHa paboThl, C UCTIOJIB30BAaHUEM KITUIIIE.
VY4acTBOBaTh B COBMECTHOM paboTe B IpyMIIE.

[InanupoBaTh U OCYIIECTBISATh HAa MPAKTHKE XUMHYECKHE
HKCHEPUMEHTHI, MPOBOAUTH HAOIIOAEHUS, JIeIaTh BBIBOJbI
0 pe3yJibTaTaM 3KCIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe B IpymIe

33



Tema 5.

KoanuecTBeHHBIE
OTHOILLUCHHUSA B

XUMHHU
(4 1)

KosmmuectBo BemectBa. Mousb. Moisipaas Macca.
3aKoH

ABorajzipo. MonspHbeiii 00b¢M Tra30B. PacueTsl 1o
XUMHUYECKUM YPAaBHEHHUSIM.

JleMoHcTpanus
OO0pa31ibl BEHIeCTB KOJIUYECTBOM 1 MOJIb.

Botuucnenus

— 00BEMa, KOIMYECTBA BEILECTBA ra3a 1o ero
M3BECTHOMY KOJHMYECTBY BEIIECTBA WU

00BEMY;

— 00BEMOB Ta30B MO YpPaBHEHUIO peEaklUd Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHHUI ra30B

34

PackpbIBaTh CMBICIT U3Y4aeMbIX TIOHSATHIA U IIPUMEHSTD 3TH
MOHSATHS, & TAK)KE U3YYCHHBIC 3aKOHBI U TCOPUU TS
pELICHUS pacYETHBIX 33J[a4 C IIOMOIIBIO TIeJarora.

BBIUUCIIATE MOJISIPHYIO MAcCy BEIIECTB; KOJHMYECTBO
BEILIECTBA, 00BEM T'a3a, Maccy BEUIECTBA C ONIOPOi Ha
oOpazer, Ha popMyIIBI;

[IpoBOIUTH PACcYETHI MO YPAaBHEHHSIM XUMHUYECKUX PEAKIUi C

OIopoii Ha
oOpa3sell, alropuT™ Y4eOHBIX ACHCTBUN: KOTHYECTBA, 00bEMA,
Macchl BEIIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce
PEareHTOB WJIH MTPOIYKTOB PEAKIIUH.

BricTpanBaTh pa3BEpHYTHIC MUCHMEHHBIC M YCTHBIC OTBETHI C
OMopoil Ha WH- (QOpMalUI0 M3 y4eOHWUKA U CIPABOYHBIX
MaTepHajoB, IPaMOTHO UCIIO0JIb30BaTh U3yUYCHHBIN
MOHATUIHBIN armapaT Kypca XMMHHU C IIOMOIIBIO eJiarora.



Tema 6. Boaa.
PacTBoOpbI.
ITonsaTue 00

OCHOBaHHAX (54)

Boz[a, €€ COCTaB, CTPOCHHUEC, MOJICKYIJIBI.

®du3nyeckrue CBOMCTBA BOJEL. Ananuz u cunmes —

MemoObl U3YHeHUsl COCMasa 600bl. XUMUUECKHE
CBOMCTBA BOJIBI
(paznmokeHue, peakluH C HaTpueM,
KaJIbLMs, OKCUAOM cepbl [V .

CocraB ocnoBanuil. [lonsiTe 06 HHAUKATOPAX.
Booa kax pacmeopumeins. PacTBOpBHL.
Pacmeopumocms sewgecma 6 sooe.
Hacwviwennvie u nenacviujennvle pacmeopbl.
MaccoBas 107151 BeliecTBa B pacTBOpeE.

Ponv pacmeopos 6 npupooe u 6 sncuznu
yenogexa. Kpyeosopom 600wi 6 npupooe.
3arpsizHeHue npupoaHbx Boa. Oxpana u
OUYHMCTKA IPUPOIHBIX BOJI.

JdeMoHcTpannmn

DNEKTPOIN3 BOJBI; CHHTE3 BOJIBL;
B3auMoieiicTBue Bobl ¢ MeTauiamu (Na, Ca)

(BO3MOYKHO HCITOJIb30BaHKE
BUJIEOMATEPHAIIOB).

PacTBopeHue BemiecTB ¢ pa3muyHOM
pPacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIIOT U IEJI0YEH C
MMOMOIIbIO MHANKATOPOB.

JlabopaTopHble U NpaKkTHYeCKHE PAadOThI
Ilpakxmuueckas paboma:
Ne 6. ITpurotoBieHue pacTBOPOB ¢

orpeeIéHHON MaccoBOM Jomeit

pacTBOPEHHOIO BeulecTBa. Boiuucnenusn
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OKCHJOM

PackpeiBaTh CMBICT N3y4aeMBIX MTOHATUN U IPUMEHSATH 3TH
MTOHSTHUS MTPH OIMMCAHUK CBOMCTB BEIIECTB U MX
MIPEBPAIICHHI C ITOMOIIBIO TTe[arora.

Xapaktepu3oBaTh GU3MYECKUE M XUMHYECCKUE CBOMCTBA BOBI,
€¢ poJib KaK pacTBOPUTEIS B IPUPOIHBIX IIPOLIECCAX C OMOPO
Ha IUJIaH U CXEMY.

CocTaBisATh ypaBHEHUSI XUMUYECKUX PEAKIUI C y4aCTHEM BOJIBI C
OIIOPOH Ha CXEMY.

OOBACHATH CYIIHOCTh SKOJIOTHUYECKHUX MPOOJIEM, CBA3AHHBIX C
3arpsi3HEHUEM MPUPOIHBIX BOJI, CIIOCOOBI OUUCTKHU BOJBI OT
npuMeceid, Mephl MO OXpaHE BOJ OT 3arpsi3HEHUs] TOCIIe
MIPEABAPUTEIILHOTO CTPYKTYPUPOBAHUS MaTepHaa.

[InanupoBaTh ¥ OCYHIECTBIATH HA NPAKTHKE XHUMUYECKUE
AKCIIEPUMEHTBI, IPOBOJIUTH HAOIIOICHUSI, JIeIaTh BbI- BOJBI 110
pe3ynbTaTaM »HKCIEPHUMEHTa IOJ KOHTpPOJIeM I[ejarora, c
HCIIOJIL30BaHUEM KIIUIIIE.

CrnenoBath nmpaBuiiamM 0e30MacHoO padoThl B J1ab0paTopun mpu
MCIIOJIb30BAaHUN XUMHUYECKON MOCYJbl U 000pyAOBaHUS MO
KOHTpPOJIEM I1€J1arora.

[IpoBOAUTH BBIYUCICHUS C MPUMEHEHHEM IOHATHUS «MacCoBas
JIOJISI BEIIECTBA B pPaCTBOPE» C OMOPOM Ha (hOPMYJIBI.

Hcnonb30Bath mpu BHIMOTHEHUH YUeOHBIX 3aJaHUI U B Ipoliecce
HCCJIEI0OBATENbCKOM IEATETFHOCTH HAyYHO-TIOMYIISIPHYIO
JUTEPaATypy XUMHUUYECKOTO COAEPIKaHUS, CIIPABOYHBIE
MaTtepuaibl, pecypchl UHTepHETa o1 pyKOBOJICTBOM II€/1arora.

BricTpauBarh pa3BEpHYThIE MUCEMEHHBIE U YCTHBIE OTBETHI C
omopoi Ha HHPOPMAITUIO U3 YYEOHHUKA U CIIPABOYHBIX
MaTepHuaioB, FPAMOTHO



— C UCIIOJIb30BAHUEM ITOHATHUA «MaCCOBasA JOJIA HCIIOJB30BaTh H3y‘-ICHHBII>1 MMOHATUMHBIN arrapar Kypca
BCIIECTBA B paCTBOPE» XHUMHHU IIOCJIC MTPEABAPUTEIILHOIO CTPYKTYPUPOBAHUSA
Marcpurajia
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Tema 7. OcHOBHBIE
KJIACCHI
HEOpraHuYecKuX

coeIMHEeHU
(11 9)

Knaccudukanmst HEOpraHm4IecKux CoequHEHUH.
Oxcunpl: cocTas, Ki1accupukaiys (OCHOBHBIE,

KHUCIIOTHBIE, aMgomepHble, Hecoeobpaszyouue Ha

npumepe oxkcuoa yeaepooa Il u okcuoa azoma 11,
HOMEHKatypa. [lonyuenue OKCHIOB
(B3amMoOIeHiCTBHE C BOJOM, KUCIIOTAMH,
IEJIOYaMH ).

OcHoBaHus: cOCTaB, Ki1accupuxaims

(1Ieo4u ¥ HepacTBOPUMBIE

OCHOBaHUs1), HOMEHKJIATypa.

Kucnoter: cocras, knaccudukarys, HOMEHKIATYpA,

(du3nvecKrue U XUMHUYECKHE CBOMCTBA
(B3auMOJIeHiCTBHE C OCHOBHBIMHU

OKCHJIaMU COJISIMHM Ha NPUMEpE COJITHON U CEPHOU

KHCIIOT), CnOCoObl nosyuerusi. P akTHBHOCTH
meTaisioB. Conu (cpeHue): HOMEHKIATypa,
CnocooObl NoyYeHUs, B3aUMOJICHCTBUE COJICH ¢
MeTaJUIaMH, KUCJIOTaMH, IIeJIOYaMM U COJISIMU.
I'eneTnueckas CBS3b MEXKIY KJIaCCaAMHU
HEOPTaHUYECKUX

coenuHeHui. ['enernueckue psaasl. [lonsarue 06
aM(OTepHBIX THIPOKCHUIAX HA TIPUMEpE IMHKA U
amoMUHNS. XUMUYECKHE CBOMCTBA -
B3aUMOJCHCTBHE C KUCIIOTAMH U IIEI0YaMHU.
Paznoxxenue rpu HarpeBaHuu.

JleMoHCTpanun

OO0pa31pl HEOPraHUYECKHX BEIECTB PA3TUUHBIX
KJIacCOB. B3amMmopeiicTBue pacTBOpa CEpHOMN
KUCcToThI ¢ okcuaoM Meau(Il).

Peakuus HeliTpanuzauuu.

OmnpeneneHre OCHOBHBIX KJIACCOB HEOPTAaHMYECKHUX COCTUHEHHIA
1o MmadJIoHy.

CocraBieHHE CXEM CTPOEHUSI OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEJMHEHUI Ha OCHOBE OIpeIeIeHUsI.
CocraBienne GopMysl OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
COEJMHEHUI U Ha3bIBaHUE UX 10 MEXIYHAPOIHOH U
TPUBHAIBHON HOMEHKJIATYpE C UCIIOJIb30BaHUEM OIPEIEIICHUS U
TaOJIHUIIBI PACTBOPUMOCTH.

KnaccudunupoBanue nu3yyaeMpIX BEIIECTB M0 COCTaBy U
ceolicmeam ¢ ONIOPO Ha ONPEIETICHUs, CXEMbI M TabIHILy
PacTBOPUMOCTH.

CocraBieHnue TaONULbl FTEHETUYECKUX PSII0B U CXEMBI
«["eHeTnyeckas B3aMMOCBSA3b OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX COEIUHEHUI» MO PYKOBOJICTBOM

nenarora. [IporHo3upoBanue cBOICTB BEIIECTB HA OCHOBE
O0IIMX XMMHUYECKUX CBOUCTB U3YyUEHHBIX KJIaCCOB, TPYIII
BEILIECTB, K KOTOPBIM OHU OTHOCATCSI ¢ UCIOJIb30BaHUEM

cxeMbl «['eHeTHYecKasi B3aMMOCBS3b OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX COEIUHEHUI» MO PYKOBOJICTBOM

nenarora. CocTaBieHUE MOJIEKYJIIPHBIX YpaBHEHUH

peaKkuuu,

WITIOCTPUPYIOIUX XUMUYECKHE CBOWCTBA U3YUEHHBIX KIACCOB U
CnocodObl noIyueHus BEIeCTB U3yUeHHBIX KJIacCOoB, TPYIII, a
TaKXKe MOJITBEPHKAAIOLINX T€HETUYECKYIO B3aUMOCBSI3b MEXKIY
HUMH, C OIIOPOI Ha BepOaJIbHYIO0 CXeMY B KaUueCTBE 3pUTEIbHOMN
OTIOPBI.

CocraBieHne MOJIEKYIISPHBIX YPaBHEHUI peakluii o cXxemMaMm ¢
MIpeIBAPUTENILHBIM 00CYXIEHUEM BbIOOpA pearupyronmx
BEIIECTB.

Bblunciienne 1o  ypaBHEHMSM XHMHYECKHUX  peaKLUit
KOJIMYECTBA, 00BEMa, MacChl BEMIECTBA IO KOJIUYECTBY,



BrITecHeHre 0IHOTO MeTaJula PYTUM U3 pacTBopa  00BEMY, Macce peareHTOB WJIM MNPOAYKTOB peaKIHH II0
COJIN. AITOPUTMY.
[InanupoBaHue M OCYILIECTBICHHE HAa MPAKTUKE XUMHUYECKOTO
9KCIIEPUMEHTA U HAOIIOJCHHS 110 PyKOBOJCTBOM YUUTEIIS.
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JlabopaTopHble n NpaKkTHYecKue padoTbl
Jlabopamopnvie onvimei. B3aumopeicTpue
KUCJIOT ¢  Mertawiamu.  [lomyuenue
HEPacCTBOPHUMBIX OCHOBAHUH.

B3auMopeiicTBue HEpaCTBOPUMBIX OCHOBAHUI C

kucinoramu. Pasnoxenue ruapokcuna meau(Il)
IpU HarpeBaHuu. [lpakmuyeckas paboma:
Ne 7. PemieHne sKkCIEpUMEHTANIBHBIX 33]1a4 110 TEME

«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTUHEHUID.
Buviuucnenusn

— 110 YPAaBHCHUAM XUMHUYCCKUX peaKuHﬁ

@opMyIMpOBAaHUE BBIBOJOB IO pE3yslbTaTaM HKCIEPUMEHTA C
HCII0JIb30BAHUEM OIIOPHBIX CJIOB.

@opMyNIHpPOBaHKE C TOMOILLBIO [1€1arora U BhINOJIHEHUE MPABUII
Oe3omacHoil paboThl B J1a0OpATOPUU TPU HCHOJIB30BAHUU
XUMHAYECKOH MOCYABI K 000pyI0BaHUS.

Hcnonp3oBaHue py BBHITIOTHEHUN YYCOHBIX 3aJaHUN U B
nporecce

HCCIIEI0BATENbCKON JESATEIIbHOCTH Hay4YHO-TIONYJISIPHON
JUTEPATYpPbl XMMUUECKOT'O COJEpKaHUs, CIIpaBOYHbIE MaTepUabl,
pecypcsl HTepHeTa, ocyliecTBIeHHE BBIOOpa MO PYKOBOACTBOM
nejarora.

BricTpanBanue pa3BEpHYTHIX TUCbMEHHBIX U YCTHBIX OTBETOB

C ornopoii Ha nH(pOPMALIKIO U3 YIeOHUKA U CIPABOYHBIX
MaTepuaioB, TPaMOTHOE HCIOIb30BaHUE U3YYECHHOTO
HNOHSITUHHOTO ammapaTa Kypca XUMHUU C UCII0JIb30BAaHUEM

IUTaHa, OTIOPHBIX CJIOB, AITOPUTMA.

Pasznea 3. [lepuoaguueckuii 3axon u [lepuoauyeckas cucreMa XuMHYECKHX
jnemenToB /. . MeHaeseeBa.

CTpOQHI/Ie aTOMOB. XuMH4YecKas cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbLHBIE

peakuuu (15 1)
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Tema 8. HepBLIG IIOIIBITKH Knaccn(bm(aunn XUMHUYCCKUX PaCKpBIBaTb CMBICJT ICPUOANICCKOI'0 3aKOHA 1o PyKOBOJACTBOM

Iepuoauyeckmii 3akon  ICMCHTOB. neaarora.

| Iepuoanyeckas [TonsATHE O TPyNIAX CXOIHBIX JJIEMEHTOB [ToHnMaTh CylecTBOBaHUE MEPUOIUUYECKON 3aBUCUMOCTH
cucTeMa  xummuecknx |~ (LETOYHBIC M CBOMCTB XMMUYECKUX JIEMEHTOB (M3MEHEHUE PainyCcoB
3J1eMEHTOB E:gSqueMeHBHHe METaJlIbI, FAJIONE€HbI, HHEPTHBIE  aTOMOB M 3JEKTPOOTPHLATENLHOCTH) U UX COEAMHEHUH OT
JI. 1. Menpee-eBa. Onemenmes,  Komopoie MOJIOKEHUS B IEPUOJIMYECKON CHUCTEME U CTPOCHUS aTOMa C
Ctpoenue atoma (7 ) obpazyiom amgomeprivie UCIIOJIb30BAHUEM CXEM U TaOJIHII.

VYcranaBianuBaTh CBA3b MCKAY IMOJIOKCHHUEM J3JICMCHTA B
HCpHOHquCKOfI CUCTEME U CTPOCHUEM €TI0 aTOMa (COCTaB
U 3apsan aapa, 0611[66 YHUCJIO DJICKTPOHOB M PACIIPCACICHHUC

OKCUObL U 2UOPOKCUODL.
Ilepnonnueckuil 3akoH u Ilepuonu-yeckas cucrema
xuMuueckux asiementoB 1. . Meneneena.

. WX I10 3JIEKTPOHHBIM CIIOSIM) TI0 00pasiry.
Ilepuonsl, rpynmsl, DOArpynIsl. PU3HYECKUI

[Iporuo3upoBartk xapakTep U3MEHEHHsI CBOMCTB 3JIEMEHTOB U UX
CMBICJI ITIOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB
[IEPUOJa U TPYIIIIBL.

Crpoenue atoMoB. CocTaB aTOMHBIX SIJIEP.

COEMHEHUH 110 TpynIaM U nepuoaam Ilepuonuueckoi
CHCTEMBI C ITIOMOIILIO Mearora.

Hsomons.. XapakTepu30BaTh XMMHUYECKUE DJIEMEHTHI TIEPBBIX TPEX
DekTpoHE!. CTPOSHHE HEKTPOHHBIX MEPUOJIOB, KalKsl, KaJbLUs IO HUX I[OJOXEHUIO B

Ilepunonuueckoii cucreme J. 1. Menneneesa.
000J104€K aTOMOB NEPBbIX 20 XUMUYECKUX PHOA A a

CrnenoBath mpaBuiiaM 6e301acHoi paboThl B 1a00paTOpuu Mpu

anemMeHToB llepnoanueckoii cucremsl . M.
MCIOJIb30BAaHUU XUMHUYECKOU TOCYIbl U 00OpYIOBaHUS IO

Menneneena.

KOHTPOJIEM IIeiarora.
XapakTepucTUKa XUMUYECKOIO dJIEMEHTA T10 €T0 p A
BricTpanBath pa3BepHyTHIE MIMCbMEHHBIE U YCTHBIE OTBETHI C

nonoxxeHuto B Ilepuognueckon cucreme /1. U.
ornopoi Ha HHPOPMAITHIO U3 yI4eOHHUKA U CIIPABOYHBIX

Menneneena.

3a1<0n0mepﬁocmu UBMEHEHUSL CBOLICNE MaTeprajos, rpaMOTHO

WCIIOJIb30BaTh U3YYEHHBIN MOHATHITHBIN anmapar Kypca
XUMHH M0CJIE CTPYKTYPUPOBAHUS MaTepHUalIa C

INNEMEHNTIOB MAJTIbIX nepuodog U 2n1a6HblX nodepynn

8 3ABUCUMOCMU OM AMOMHO20 (HOPSAOKOB0O20)
MCIOJIb30BaHUEM KITHIIIE.

HoMepa.

Hcnonp30BaTe NP BBINOJHEHUH YYEOHBIX 3aJaHUH TEKCTHI

3uauenue Ilepuoouueckoeo 3akona u

. y4eOHHKa MOCIe CTPYKTYPUPOBAHUS MaTepHraa, ClipaBOYHbIC

Ilepuoouyeckoil cucmembl XUMUYECKUX IIEMEHMO8
matepuaisl (Ilepunoanueckyro

0J11 pazeumusi HaAyKu U NPaxKmuKu.

. cuCcTeMy XUMU4eckux 3neMeHToB [1. 1. MenneneeBa, Tabmuiry

. U. Menoeneee — yuenulil, nedazoe u epaxcoanuH. . .
pPacTBOPUMOCTH KHCJIOT, OCHOBaHMH ¥ COJeld B BOJE,

JleMoHCTpanun N o
ANEKTPOXUMUYECKUH PsiJl HANPSHKEHUIH METaIJIOB).
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KopoTtkonepruoanas u JJIMHHONEPUOUIHAS Hcnonb30Bath mpy BHIMOTHEHUH YU€OHBIX 3aJaHU U B ITpoLiecce
(hopMbI HCCJIEIOBATENBCKOM 1€ATEIbHOCTH HAyYHO-TIOMYIISIPHYIO
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[Tepuoanueckoil CUCTEMBI XMMUYECKUX AJIEMEHTOB

. . Menneneena.

O3HakomiieHHE c oOpaszliamMu  MeETalJIoB
1 HEMETaJIOB.

JlaGoparopHble W  NpakTH4Yeckue  padoThbI
Jlabopamopnuiii onvim:

B3aumopeiictBue  ruapokcuaa  LMHKA €
pacTBOpaMM KHUCIIOT U LIEI0YEN

42

TUTEPATYpy
XMMHUYECKOTO COJEPKAHUS, CIIPABOYHbIE MaTEPHUAIIbl, PECYPCHI

WHuTepHeTa 1o pyKoBOJICTBOM IIeJlarora



Tema 9.
XumMuueckasi CB3b.
OKHCINTEIBHO-
BOCCTAHOBHTEJILHBIE
peakuun

(8 1)

9 KJIACC

DnekmpoompuyamenbHOCMb aTOMOB
XUMHYECKHX 3JIEMEHTOB. XHMHUECKas CBS3b
(uoHHa#, KOBaJICHTHAA MoJIIpHas u
KOBaJICHTHAsI HEMoJIsIpHAs). Cremnenp
OKHCJICHHUS.
OKHCTUTENIbHO-BOCCTAHOBUTEIbHBIEC PEAKIINH

(OBP). [Ipouiecchbl OKUCAEHUS U BOCCTAHOBJICHUS.

OKHUCIITUTETN U BOCCTAHOBUTEIH.

JleMoOHCTpaLuu
OKHCIUTENBHO-BOCCTAHOBUTEIIBLHBIEC PEAKIIUU:
TOpEeHUe, peaKkiy Pa3sIoKeHUsl, COSTMHEHUS

(2 4 B Hexento, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbiBaTh CMBICT M3y4aeMbIX MOHSTUN IMOJA PYKOBOICTBOM
rnegarora. OHpe,Z[CJISITb BH]T XUMHYECKOM CBSI3H B COCIUHCHHUU C
UCIIOJIb30BAaHUEM CXEM.

OnpenensTb CTENEHb OKHUCICHUS XHUMHUYECKOTO 3JIEMEHTa 10
dbopMyIie ero CoOeJMHEHHsI ¢ UCIIOJIb30BAHUEM AJITOPUTMA.

OnpenensTs 3JeMeHT (BEIIeCTBO) — OKHUCIUTEINb U JIEMEHT
(BemiecTBO0) — BOCCTAHOBUTEIIb.

OOBSACHATH CYIIHOCTD MPOLIECCOB OKUCIECHUSI M BOCCTAHOBIICHUSI.

CocTaBnaTh MEKTPOHHBIN OalaHC ¢ YUETOM YHUCIIa OTJaHHBIX
W IPUHATBIX 3JICKTPOHOB.

CocTaBnaTh ypaBHEHHE OKUCIUTEILHOBOCCTAHOBUTEIHHON
PEaKIuu Mo alropuTMy pazdopa OKHCIUTENbHO-
BOCCTAHOBUTEJILHON PEAKLUU.

Hcnons3oBarh IIPpHU BBIIIOJTHCHHUHN y‘~IC6HI)IX 38,I[21HI/Iﬁ TCKCThI

ydeOHHKa MOCJIe CTPYKTYPUPOBAHUS MaTepraa, ClipaBOYHbIC
MaTepuaibl (IIEPUOTUIECKYIO

cucTeMy XUMU4ecKux aneMeHToB . . Menzaeneesa, Tabnuiy
pPacTBOPUMOCTH KHCIOT, OCHOBAaHMM U COJEM B BOJIE,
NEKTPOXUMUYECKUH PsIJl HAPSKEHU METaIOB).

IIpumepHbIe TEMBI,
pacKpbIBaoLIe
JaHHBIN pa3aen

NMporpaMmbl,

OcHoBHOE cogepkaHue

OcHOBHBIE BHIBI
AeATEJIbHOCTH
o0yuarumuxcst
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U KOJINYeCTBO YaCOB,
OTBOAMMOE HA UX
U3yuyeHHe

Pa3zgea 1. BemiecTBO M XUMHYECKHE PeaKIIMU
(17 9)
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IHoBTOpEHUE H
yriyo0JjeHne 3HAaHU
OCHOBHBIX pa3/1eJioB
Kypca 8 kiacca

(59)

ITepuonnueckuit 3axoH. Ilepuoanueckas cucrema
XxuMHYecKuX 31eMeHToB J[. M. MeHnpaeneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUYECKHX AJIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KaNIUs, KAJIbLIUS U UX

COEIMHEHUI B COOTBETCTBHUHU C MOJ0KEHUEM
3JIEMEHTOB B IEPUOIUYECKON CUCTEME U
CTPOCHHUEM HX aTOMOB.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX
BellecTB (MeXIyHa-pO/IHAs U TPUBHATIbHAS).
XUMHUYECKUE CBOMCTBA

BEILLECTB, OTHOCAIIMUXCA K Pa3Iu4yHbIM KJaccam
HEOPTraHWYECKUX COCTUHEHUN, UX T€HETUYECKas CBS3h
HEOPTraHUYECKHUX BEIIECTB.

CrpoeHnue BenecTBa: BUIbl XUMUYECKOM CBSI3U U TUIIbI
KPUCTAJUIMYECKUX PEUICTOK. 3a8UcuUMocmyv CE80UCME
gewjecme om ux CmpOeHus.

JdeMoHcTpannmn

1. Moaenu KpuCTaITHIECKUX

pPEetIECTOK HEOPTaHUYECKUX BEIIECTB. 2.
Kopotkonepuoanas u

JUTMHHONIEpUOAHAsA (POPMBI

[lepnonnueckoi CUCTEMbl XUMUYECKUX

anemenToB /I. 1. Menaeneera

XapakTepru30BaTh XUMUUYECKHUE JIEMEHTHI IIEPBBIX TPEX
HEPUOJIOB, KM U KalbLUA IO UX HOJOXKEHHUIO B
ITepnonnueckoii cucreme /1. 1. Menneneesa ¢ onopoit Ha
AJITOPUTM.

KnaccuunupoBaTs 1 Ha3bpIBaTh HEOPraHMUECKUE BEIIECTBA
U3yYEHHBIX KJIACCOB C OIOpOH Ha cxeMmy, Taluuiy
pPacTBOPUMOCTH.

OmnuceiBaTh 00IME XMMUYECKHE CBOMCTBA BELLIECTB
Pa3IMYHBIX KJIACCOB, OJITBEPK1aTh CBOWCTBA
IIPUMEPaMHU MOJIEKYJIAPHBIX YPAaBHEHUH XUMUYECKUX
peakuuii C OIIOPOM Ha CXEMY.

Onpenensars BUI XMMHUYECKOM CBSI3U U THII
KPUCTAJIJIMYECKON PELICTKU BEIIECTBA C ONOPOM Ha
CXEMY.

IIporuo3upoBaTh CBOICTBa BEILIECTB B 3aBUCUMOCTHU OT MX
CTPOCHUS TIOCIIE IPEABAPUTEIHLHOTO pa3dopa.

BeicTpanBath pa3BepHyThIe NMCbMEHHBIE  YCTHBIE OTBETHI C
OTIOpO¥ Ha HHPOPMAITUIO U3 YICOHHUKA U CIIPABOYHBIX
MaTepuaioB, FPaMOTHO
MCII0JIb30BaTh U3YYEHHBIN MOHATUIHBIN anmapar Kypca

XUMUH.

Hcnonb30BaTh Ipy BHIOJHEHUN YYEOHBIX 3a/laHUM U B

npotrecce
HCCJIEI0BATEIBCKON IEATENBHOCTH HAYYHO-TIONYJIAPHYIO
JUTEPATypy XUMHUYECKOTO COIECpXKaHUS, CIPABOYHBIC
MaTepuaibl, pecypcbl VHTepHeTa moja pyKOBOJCTBOM
nejarora.
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Tema 1.
OcHOBHbBIE
3aKOHOMEPHOCTH
XHMHYECKHX
peakumii (4 v)

Knaccudukanmst XaMUUeCKUX Peakifi 1mo
Pa3IUYHBIM MPU3HAKAM (10 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKINH BELIECTB, 10 MENi1080MY
aghghexmy, no uzmenenuro cmeneHeri OKUCIEHUS
XUMUYECKUX NeMEHMO8, N0 00pamuMocmu, no
yuacmuio kamaauzamopa,). IK30- u
9HOOMepMuUudecKue peakyuu, mepmoxumuiecKue
ypasuenus. [lonamue o ckopocmu Xumu4eckou
peaxyuu. [lonamue 0 20MO2eHHbIX U 2eMEPOSEHHBIX
peaxyusx. I[lonsamue 06 oopamumvix u
HeoOpamumuvlx xumudeckux peaxyusx. Ilonamue o
Xumuyeckom pagnogecuu. Paxmopuwl, grusawuue Ha
CKOPOCMb XUMUYECKOU PeaKyuu U NOA0HCeHUe
XUMUYECKO20 PABHOBECUL.
OKHCTUTENbHO-BOCCTAHOBUTEIbLHBIEC PEAKINH
(2TEeKTPOHHBII Oaytanc
OKHUCJIUTEITbHOBOCCTAHOBUTEIILHOM PEAKITUN ).

JleMoOHCTpaL U

1. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIIMH OT
pa3InYHbIX (PAKTOPOB.

2. Bo3zeiicTBre KaTtanu3aTopa Ha CKOPOCTh
XUMHYECKON PEaKIHH.

3. [Ipumepnl HEOOpPaTUMBIX U 0OPATUMBIX pPEaKLIUM.

4. CMeleHre paBHOBECUSI XUMHUECKOHN peaKItu.

Buviuucnenusn
— KOJIMYECTBA BEIIECTBA, 00bEMa U MAcChl PEareHTOB
WM TIPOJTYKTOB T10 YPaBHEHUSAM XUMHUYCCKUX PEAKITUH

PackpbIBaTh CMBICI NU3y4aeMbIX MOHATHI U MPUMEHSATH 3TH
MOHSTHSI IIPH OMTUCAHUH CBOMCTB BEIIECTB U UX
MPEBpAILICHUH.

KnaccudunupoBars XUMAYECKUE PEAKIIUH 10 PA3THIHBIM

MpU3HAKaM.

YcTaHaBnuBaTh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakIuu
OT pPa3iIN4YHbIX (HaKTOPOB MOJI PYKOBOJICTBOM YUHUTEIIS.

[IporHo3upoBaTh BO3MOKHOCTH MPOTEKAHUA XUMHUECKUX

MpEBpAIICHUH B Pa3IMYHBIX YCIOBUSAX MOCIIE

npeABapUTeIbHON paboThl. OnpenesiTh OKUCTUTEND U

BoccTaHoBuTenb B OBP. CocTaBisiTh 351€KTPOHHBIN

OaslaHC peaklUH.

[Tpou3BOINTE BBIYUCIICHUS 110 XUMUYECKHUM YPAaBHEHUSIM I10

AITOPUTMY.

BricTpauBath pa3BEpHYTHIE MUCHMEHHBIE U YCTHBIE OTBETHI C
Omopoi Ha HHPOPMAIUIO U3 y4EOHHMKA U CIIPABOYHBIX
MaTepuaioB, IPaMOTHO
MCIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN anmapaT Kypca
XHUMUH TIOCJI€ IPEBAPUTEIHHOTO CTPYKTYPUPOBAHUS
MaTepuaia.

Hcnonb30Bath mpy BHITOTHEHUH YU€OHBIX 3aJJaHUI U B

npotrecce

HCCIEA0BATENIbCKOM IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO

JUTEPATYPY XUMHUYECKOTO COJIepKaHUs, CHPABOYHBIE

MaTepuaisl, pecypcbl IHTepHeTa nocie KOHCYJIbTaluu ¢

MeJ1arorom.
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Tema 2.
DJIeKTPOIMTHYeCKAsI
JUCCOIMAIHS.
XuMHYecKHe peakunu B

pacTBopax
(8 1)

Teopus JUCCOLIMALUH.
DJIEKTPOJIUTHI Katuownsi,
AQHUOHBI. Mexanuzm Ouccoyuayuu eeujecme c

JJIEKTPOJIUTUYECKON
U HEIIEKTPOJINTHI.

XUMu4eckou
CunpHble U cialble

PA3UYHBIMU — BUOAMU CB31U.
Cmenenv Ouccoyuayuu.
AJIEKTPOJIUTHI.

Peaknin noHHOTO 0OMEHA, YCIIOBUS UX
nporekanus. FIoHHbIe ypaBHEHUS PEaKLIUMI.
XUMHYECKHE CBOMCTBA KHUCIIOT, OCHOBAHUHN U
COJICH B CBETE MPECTaBICHUN 00
AJICKTPOJIMTHYECKON qucconuaruu. Cpena
pactBopa. [loHsTHE O THIPOIU3E COICH.
KadecTBeHHBIC peakiiiy Ha KATHOHBI

Y aHHOHBI : XJIOPUJI-, OPOMU, HO3UA-, CyIb(aT-,
KapOoHaT-, cunukar-pocdar- aHHOHBI,
TUAPOKCHUI-UOHBI KATHOHBI aMMOHUSI, MarHusi,
KaJbIIUs, ATFIOMHHUS, JKene3a 2+, 3+ , [IUHKa,
MIPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpaXx..
JleMoHCTpanuu

DneKTpuuecKasi MpoOBOJUMOCTh PAaCTBOPOB
BEII[ECTB; IB)KEHUE HOHOB B AIEKTPUIECKOM
nosie. ONbIThL, WJUTFOCTPUPYIOLINE TPU3HAKU
MPOTEKaHUs PeaKIfii HOHHOTO OOMEHa.

OmnbITHI IO OMPCACIICHUIO CPCIbl B paCTBOpAX colen

(x10puaa HaTpUs, KapOOHaTa HATPHS, XJIOpHIa
[IUHKA).

JlabopaTopHble U

NpaKkTHYeCKHe

padoThI

JlabopamopHnulii onvim:

Ne8Peak1uu noHHOrO 0OMEHa B pacTBOpax

PaCKpBIBaTb CMBICJI U3y4aCMbIX HOH?ITI/If/'I, a TaKKC€ CMBICJI
TEOPUH JICKTPOIUTUYECKON TUCCOLUALINN C OTIOPOU Ha
CXCMBI.

OOBSCHATH IPUYMHBI AJICKTPOIIPOBOA- HOCTH
BOJIHBIX PACTBOPOB C ITOMOLIBIO MIEAarora.
CocTaBisATh ypaBHEHUS JUCCOIUAIIMN KUCIIOT, IIeI04Yei

U COJICH, TTOJIHBIC U COKPALICHHBIC HOHHBIC YPaBHEHHS
XHUMUYECKHUX PEaKIfii HOHHOTO OOMeHa.

HHaHI/IpOBaTb 1 OCYHICCTBJIATH HA MMPAKTUKC XUMUUYCCKHEC
OKCIIEPUMEHTBI, IPOBOUTH HAOIIOICHNS, IEIaTh BHIBOIBI
0 pe3yJIbTaTaM IKCIEPUMEHTA MOCIIC TPEIBAPUTEITLHOM
paboTHI.

CrnenoBath npaBuiiamM 0e30MacHoO padoThl B 1a00paTopuu mpu
UCTIOJIb30BAHUU XUMHUYECKOH TOCYIbI U 00OPYAOBaHUS IO
KOHTPOJIEM Iearora.

HpOI/IBBOIII/ITI) BBIYUCJICHUSA IO XUMUYCCKHUM YPABHCHUAM.

BricTpanBath pa3BEepHYThIE IICbMEHHBIE U YCTHBIE
OTBETHI C ONOPOX Ha MH(POPMALHIO U3 yUeOHUKA U
CIIPaBOYHBIX MAaTE€PHAIIOB, TPAMOTHO
MCIIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN anmapaT Kypca
XUMUH IIOCJIE IIPEIBAPUTEIHHOIO0 CTPYKTYPUPOBAHUA
Marepuara.

Wcnonb30Bath py BHINOJHEHUH YUEOHBIX 3aJaHUI U B

nporiecce
HCCIIEIOBATENBCKOM IeATEeTbHOCTH HAYIHO-TIOMYISIPHYIO
JTUTEpaTypy XHUMHUYECKOTO COJAEpIKAHUS, CIPaBOYHBIC
MaTepuabl, pecypchl IHTepHEeTa mocie KOHCYIbTAIlUH C
Mearorom.
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ANEeKTPOHUTOB: cynabharta meau(Il)
U IIETI0YH, KapOOHATa HATPHUS U COJISTHOM KHCIIOTHI,
peakuus

38
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HEUTpaIU3alUA MEXAY THIPOKCUIOM Kajus U COJISTHOU
KHCJIOTOM.

Ne9. KauecTBeHHbIE peakiuy Ha HOHBI B PACTBOPE.
Ilpaxmuueckas paboma:

No 1. PemeHue skcnepuMeHTalbHBIX 3a/1a4 110 TEME.
Botuucnenus

— 110 YPaBHEHUSIM XUMHUUYECKUX PEAKIIUI

Pa3zgen 2. HeMeTaJIBI M UX COCAUHEHUS
(24 q)
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Tema 3. Ooman
XapaKTepUCTHKA
XHMHYECKHX
3J1eMEeHTOB
VIIA-rpynnbl.

I"'anorennl
(4 1)

OO0m1as XxapakTepucTHKa rajJoreHoOB.

Oco0eHHOCTH CTPOEHUSI aTOMOB 3TUX

AIIEMEHTOB, XapaKTEPHBIC ISl HUX CTENCHH
okucienusa. CtpoeHue u Gpu3anvecKre CBONCTBA
MPOCTHIX

BEIIECTB — raJIOTeHOB. XMMHUYECKHE CBOICTBA Ha
npuMepe XJopa (B3auMoJIeHCTBHE C METaJlIaMH,
HeMeTaJIaMH (BOJOPOIOM U KUCIOPOJIOM),
wenouamu). Xinopoogopos. CosiHast KUCIOTa,
XUMHUYECKHE CBOWCTBA, 10/Iy4eHue, TPUMEHEHHE.
KauectBenHsie

peaKIiy Ha TaJIOTeHUI-UOHBL. /Jelicmaue xaiopa u
X7I0p08000p00a Ha op2anusm yerogexa. Baxuelinme
XJIOPUBI  UX HAXOXKJCHHUE B TIPUPOJIC.
JdeMoHcTpannun

Buneomarepuansl: raloreHbl U UX COeIMHEHUSI.
OO6pa3siibl XJI0OpUI0B.
JlabopaTopHbie " NPaKTHYEeCKHUe padoTsbI
Jlabopamopmwiii onvim:

PacnoznaBanue Xsiopua-mOHOB.

Ilpaxmuyeckas paboma:

Ne 2. TlonyueHue coysiHOM KUCIOTHI, U3y4EHHE €€
CBOJCTB.

Boiuucnenus no ypaBHeHUSIM

XUMHYECKUX PEAKIIUH.

OOBsCHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB

HEMETAJIJIOB ¥ X COEIMHEHUH B IpEJiesiax MajbIX IEPUOI0B
HOATPYIIT
XMMHUYECKHUX 3JIEMEHTOB C YUETOM CTPOEHHUS MX aTOMOB C

U TIaBHBIX Ileppoguueckoil  CHCTEMBI
UCII0JIb30BAHUEM CXEMBI.

XapakTepu30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA
IIPOCTBIX BEIIECTB IAJIONEHOB (Ha IPUMEpE XJIopa) U
CJIOXKHBIX BEILECTB (XJIOPOBOAOPOAA, XJIOPHJIA HATPHUSA),
CHOCOObI X MOJIy4YEHUs, IPUMEHEHHUE U 3HaU€HUE B PUPOJIE
Y >KM3HU Y€JI0BEKa I10CII€ CTPYKTYPUPOBAHMS MaTepHala.

OnpenensiTb raJloreHuI-MOHbI B paCTBOPE C
UCIOJIb30BaHUEM TabIuUIbl "XapaKkTepHble Peakluy Ha
aHUOHBI".

[InanupoBaTh ¥ OCYIIECTBIATH HA IPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOIUTH HAOIIOACHNUS, 1e1aTh BBIBO/IbI
I10 pe3yJIbTaTaM 3KCIIEPUMEHTA M0CIE NPEABAPUTENBHON
paboTHI.
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Tema 4. Oomasn
XapaKTepPUCTHKA
XHMHYECKHX 3JIEMEHTOB
VIA-rpynnbl. Cepa u eé
coeHeHU (5 )

OO0m1as XxapakTepucTUKa 3J1eMEeHTOB VIA-Tpynib.
OcobGeHHOCTH

CTPOEHHUSI aTOMOB 3TUX JIEMEHTOB, XapaKTePHbIE
JUISl HUX CTeTeHH okuciieHus. CTpoeHue u
du3HUYECKre CBOMCTBA MTPOCTHIX BEIIECTB —
KHCJIOPO/JIa U CEPBI.

AToTponHbIe MOIU(DUKAIIMHA KHCIIOPOIa U CEPBI.
Xumudeckue

CBOICTBA cepbl. B3auMoielicTBue ¢ HeMeTallIaMu -

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 371eMeHTOB VIA- rpynnbl U UX COCTUHEHUH C
Y4€TOM CTPOEHHUS UX aTOMOB C OIIOPOM Ha CXeMY
"N3MeHeHue paauycoB B moarpynmnax".

XapakTepu3oBaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA
IIPOCTOTO BEILIECTBA CEPBI U €€ COCIUHEHUM
(cepoBo10pOJIa, OKCU/IOB CEPBI, CEPHOM KUCIIOTBHI,

BOJAOPOJOM M KHCIOPOJIOM, METAJUIAMH,
KOHILICHTPUPOBAaHHBIMM a30THOM M CEpHOU
KHCJIOTAMH. CepoBonopon, CTpOCHHE,
¢duznueckue

Cynb(haToB), CIOCOOBI UX
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U XUMUYECKUE CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBUTENbHbIE). OKCHUIIBI Cephl KaK
MPEJICTAaBUTENN KHUCIOTHBIX OKCUAO0B. CepHas
KHUCII0Ta, GPU3NYECKUE U XUMUYECKHE CBONCTBA
(obO1mMe Kak mpeAcTaBUTENS Kilacca KUCIOT U
cneyuguueckue), npumenenue. CepHucras
KHCJIOTA.

Xumuueckue peaxyuu, rexcawjue 8 0CHOGe
NPOMBIULTIEHHO20 CROCO0A NOTYYeHUs CepHOU
Kuciomel. Annapamsi u npomexarowue 8 Hux
npoyeccwl (Ha npumepe npou3so0Cmea cepHoul
KUCIOM®bL).

Coun cepHOM KUCIIOTHI, KAYeCTBEHHAs PEaKIys Ha
Cynb(haT-uoH.

Haxoxxnenue cepsl v €¢ COeAMHEHUMN B IPUPOJIE.
Xumuueckoe

3aepsA3Henue OKpyicarouieli cpeobl COeOUHeHUsMU
cepul (KUcomHbvle 0024COU, 3a2psA3HeHUe 8030VXaA U
8000EM08), CNOCOObL €20 NPEOOMEPALYEeHUSL.

JleMoHCTpanuu
Konnexkuuu (BuaeomaTepuanbl): cepa 1 €€ COSAMHEHHUS.
OOGyrnuBaHue caxapa oJ NeNCTBUEM

KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI
Jlabopamophule onvimuol:

OO6Hapy:xeHue cynbhaT-MOHOB.

B3aumoneiicTBue pa3daBiIeHHON cepHOI KHUCIOTHI €
LIUHKOM.

Buviuucnenua 1o ypaBHEHUSAM

XUMHUYECKHX PEAKIINM

HOJIy4YEeHHUs1, IPUMEHEHUE U 3HaYECHUE B IPUPOJIE U
JKU3HHU YEJIOBEKA C OIIOPOM Ha CXEMY U ILIaH.

OmnpenensaTe HanU4Ke Cyab(paT-nOHOB B PACTBOPE.

OOBACHATH CYITHOCTH SKOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
nepepaboTKOIN coelMHEHUH cephl I0Cie CTPYKTYPHUPOBAHUS
MmarepHaia.

[InanupoBaTh M OCYILECTBIATh Ha NPAKTUKE XUMHUYECKUE
HKCIEPUMEHTHI, NTPOBOAUTH HAOIIOIEHUs, J1€1aTh BBIBOAbI
10 pe3y/bTaTaM HKCIEPUMEHTA.

CrnenoBatb nmpaBuiaM 0€30MacHOM pabOTHI B Ta0OpaTOPHH IPH
UCMOJIb30BAaHUU XUMHUYECKOH NOCyabl U 000PYAOBaHUS O]
PYKOBOJICTBOM II€arora.

[Ipon3BOANTE BBIYUCIIEHUS IO XUMUUYECKUM YPaBHEHUSM 110

anroputMy. Hcnosnb30BaTh INpU  BBINOJHEHUHM Y4eOHBIX

3a/laHuM TEKCThl y4eOHUKa,

cupaBouHble Matepuansl (Ilepuonnueckyro cucremy

xumudeckux 3nemeHToB . . MenaeneeBa, Tabnuiry

pacTBOPUMOCTHU KHCIIOT,

OCHOBaHMM M COJEH B BOJE, DJJIEKTPOXMMHYECKUH DS

HanpsHKeHUH METalIoB).

Hcnonb30Bath py BHINOJHEHUH YY€OHBIX 3aJJaHUM U B
UCCIIEIOBATENbCKON  AESITEIbHOCTH  HAy4YHOIPOILECCe
HOMYJISIPHYIO JIUTEPATypy XHWMHUYECKOTO COJEp)KaHus,
COpaBOYHbIE MaTepuaibl, pecypcbl MHTepHeTa mocie
KOHCYJIBTALIMK C NIEAArOroM
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Tema 5. Oomasn
XapaKTepucTUKA
XUMHYECKHX
3JIEMEHTOB VA-

rpynnbl. A3ot, (pocdop
U UX

coeTMHEHHUs
(7 9)

OO0m1as XapaKTepUCTUKA JIEMEHTOB V A-TpYIIIbI.
OcoOenHoctu
CTPOEHHSI aTOMOB 3THX DJIEMEHTOB, XapaKTEepHbIC IS

HUX CTETIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHe B NPHUPOJE, (PU3UUECKUE U
XUMHYecKHe cBoicTBa. KpyroBopor a3ora B npupoze.
AmMmuak, ero ¢pu3nyeckue U XMMHUYECKUEe CBOMCTBA,
noigydeHne u nupuMeHenue. Coiam aMMOHUS, HUX
¢du3nUecKkrue 1 XUMHYECKHE

CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THast KMCJI0Ta, e¢ pU3nuecKue

U XUMHUYECKHEe CBOMCTBA (001I1e KaKk

NPECTaBUTEIIS KIlacca KUCIIOT U cneyuguieckue).
Aszomucmas kucroma. Hcnonv3osanue Humpamos u
conell AMMOHUS 8 KAYecmee MUHEPANIbHbIX
yO0obpenuti. XUMHUYECKOE 3arps3HEHHE

OKPY’KaIOIlleH Cpebl COEAUHEHUSIMH a30Ta
(KHCTIOTHBIE T0XK]TH, 3arPS3HEHNE BO3lyXa, TOYBBI U
BOJIOEMOB).

docdop, artomponnvie moougurayuu gocgopa,
du3nveckne u XuMH4Yeckrne cBoiicTBa. OKCH
dochopa(V) u pochopnas kuciora, puzndeckue

¥ XUMHUYECKHE CBOIMCTBA, noyueHue.

Kauecmesennas peaxyus na gpocghamuonui.
Hcnonvzosanue ghocghamos 6 kawecmee munepanbHbix
YOoOpeHuil.

3arpsi3HeHUE PUPOJIHBIX BOAOEMOB (ocharamu.

JleMoOHCTpaLun

OOBsACHATH 00IIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
37eMEHTOB VA- Tpynibl U UX COEJUHEHUH C Y4ETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTth (U3MYECKUE M XUMHYECKHE CBOICTBa
MPOCTHIX BEIIECTB a30Ta U ¢ocdopa U UX COECTUHEHUI
(amMuaka, coseii aMMOHHMSI, a30THOM KHCIIOTHI, HUTPATOB,
okcuna pochopa(V) u dbochoproii kuciotsl, dhocharon),
CHocOoOBl UX TMONY4YECHUs, NMPUMEHEHHWE M 3HAYCHUE B
IIPUPOJIE U )KU3HU YEJIOBEKA C UCIIOJIb30BAHUEM CXEMBI.

OmnpenensiTe HOHBI aMMOHHUS U (PocdaT-nOHBI B PaCTBOPE C
MCII0JIb30BaHUEM TaOIuIbl " XapaKkTepHbIE peakluy Ha
KaTHOHBI U aHUOHBI".

OOBSCHATH CYIIHOCTH SKOJIOTHYECKHUX MPOOIIeM, CBI3aHHBIX
C HaxOXJ/ICHUEM COeTUHEeHNH a3oTa u hocdopa B
OKpYXarollen cpese.

[ImaHupoBaTh M OCYWIECTBISATH HA NPAKTUKE XUMHUYECKHE
HKCIIEPUMEHTBHI, POBOJUTH HAOIIOICHUS, IeJIaTh BEIBOIBI 110
pe3ysibTaTaM 3KCIepu-MeHTa.

CnenoBath npaBuiiam 0e30macHoi paboThI B 1TaOOpaTOpUu mpu
UCMOJIb30BAaHUU XUMHUYECKON TOCY/IbI M 000PYI0BaHMUSL.

[Tpon3BOANUTH BEIYHMCICHUS IO XUMUYECKUM YPaBHEHUSIM.

Hcnonp30BaTh Mpyu BHITOTHEHUN YIEOHBIX 3aITaHUIA TEKCTHI
yueOHUKa, CIIPaBOYHbIE MaTEpUAIIbI
(MeproANYECKYIO CUCTEMY XMMUYECKUX 3J1eMEeHTOB /1.

W. MenzaeneeBa, Tabiauily pacTBOPUMOCTH KHCIOT,
OCHOBAaHMUH M COJIEH B BOJE, DJIEKTPOXUMHUYECKUMN Pl
HANPSDKEHUN METaIIOB).

Hcnonb30Bath mpy BHIOTHEHUH YY€OHBIX 3aJJaHUI U B

nporecce
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Komnekuu: pocdop n ux coeauHeHus.

B3anmopencTere KOHIIEHTPUPOBAHHOM a30THOU

KHUCJIOTHI C MEABIO.

JlabopaTopHble U NpaKkTHYecKue padoThl

HCCIIEI0BATENbCKOM 1€ATEIbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEpPATypy XHMMHUYECKOTO COJAEP)KAHUS, CIIPABOYHbIE
MaTepuaisbl, pecypcbl IHTepHETa 110ciie KOHCYIbTAIUH C
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Jlabopamopnvie onvimul:

1. BzauMoeiicTBue cojiel aMMOHUS C IIEI0YBIO.

2. O3HaKoMIIeHHE ¢ 00pa3liaMu a30THBIX U PochHOPHBIX
yIOOpEeHMIA.

Ilpakxmuueckas paboma:

No 10. TTonnyyenue amMmmuaka, U3y4eHHE €ro CBOMCTB.

Botuucnenusa o YpaBHCHUAM
XHUMHUYCCKUX peaKquI

MeIaroromMm

Tema 6. Oowmas
XapakTepuc- THKA
XHMHYECKHX
sjaemMeHToB IVA-

Yrnepon, amnoTponHbie MOAU(MUKAITUN
rpa¢ut, anmas. Bzaumoseiictue c
MeTaJUIaMH, HEMETAJIJIAMU,
KOHIEHTPUPOBAHHBIMH a30THOM U CEPHOM

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHN CBONCTB
251eMeHTOB [V A- rpynnbl ¥ X COEIUHEHHH C yUETOM
CTPOEHHUSI KX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA
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rpynbl.
Yriaepoa v KpeMHUi U
1704

KUCJIOTaMHM, PacIIpOCTPaHEHHE B IIPUPOJIE,
¢du3nUecKre 1 XUMHUECKUE

MPOCTBIX BEUIECTB YIVIEPOJAa U KPEMHHUS U UX COCIMHEHUN
(OKCHAOB yriiepo/ia, yroiabHOM
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coeIMHEeH U
(8 1)

cBoiicTBa. Ancop6rus. KpyroBopor yriepona B
puUpoie.

Oxcuzpl yraeposa, ux (pu3nyeckue u XuMHUIECKUe
CBOIICTBa, MX JCICTBHE HA >KUBBIC OPIraHU3MBI,
MOJIy4YeHUE U IPUMEHEHHE.

DKonozuyeckue npodiembvl, céA3aHHbIE C OKCUOOM
yenepooa(lV), eunomesa enobanrbHoco nomenyieHus
KAUMAma, NapHuKoswlil d¢hghexm.

VYronbHas KUCIIOTA U €€ COJH, UX (PU3NIECKUe

¥ XUMHYECKUE CBOICTBA, MOy4YEeHUE U
npuMeHenne. KauecTBeHHas peakius Ha
KapOOHAT-NOHBL [lepsoHauanvhvie NOHAMUL 00
OpP2aHU4eCcKUX euecmeax KaKk 0 COeOUHeHUsaX
yenepooa:

0CObDEeHHOCmU COCMABa U CMPOEHUS.

Tonamue o 6uonocuyecKu 8a*CHLIX 8eujecmeax.
aHcupax, Oekax, yeneeooax.

MamepuanbHoe eOUHCmME0 0peaHUYecKux u
Heop2aHuyecKux coeoOuHeHull.

Kpemnuu, eco  Qusuueckue u
Xumuueckue ceoucmaeda (ha  npumepe
83aUMOOeliCmEUs. ¢ Memaniamu u

HeMemaniami,), nonyuenue u
npuMeHenue 8 dNeKMpOHUKe.

Coeodunenus kpemuus 8 npupooe. Obwue
npedocmasnenusi 06 okcuoe kpemuusa(lV) u
kpemnuesotl kucrome. Cunukamol, UX UCHOIbL30BAHUE
8 Obimy, MeOuyuHe, NPOMvlUIeHHOCMU. Baschelwue
cmpoumesnbHbie MAmepudaivl: Kepamukd, Cmexio,

yemenm, 6emoH, dicenezoboemon. Ilpodremuol

KHCJIOTHI, Kap60HaTOB, OKCHJa KpEMHMN, erMHHCBOﬁ
KHCJIOTHI,
CI/IJ'II/IKaTOB), CIIOCOOBI MX IMOJIYYCHH, IPUMCHCHHUE U

3HAYEHUE B MPUPOJIE U KU3ZHU YEJIOBEKA.
Omnpenenstb kapOOHAT- U
CUJIMKAT- UOHBI B
pacTBope.
OOBACHATH CYIIHOCTH YKOJIOTHUECKUX MPOOIeM, CBSI3aHHBIX C
HAaxO0’KJICHUEM YTJIEKHMCIIOrO ra3a B OKpYyKarollen cpele.
WnnroctpupoBarh  B3aMMOCBSI3b ~ HEOPTaHUYECKUX
COEIMHEHUH yIiiepo/ia 1 OpPraHuyeCKUX BEUIECTB MO/
PYKOBOJCTBOM YUMTEJIA.
[InanupoBaTh U OCYHIECTBIIATH HA IMPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOCHHUS, AeTaTh BHIBOJIbBI
II0 pe3yJbTaTaM JKCIIEPUMEHTA I0CIIE IPEABAPUTEIBHON
padoTHI.
CnenoBate mpaBwiaM Oe3omnacHoil paboThl B
1a00paTOpUH NPU UCIIOJIB30BAaHUU XUMHUECKON
1oCyJ1bl U 000PYAOBaHUS.
Hcnonb30Bath Mpy BHINOJHEHUH YU€OHBIX 3aJaHUM TEKCThI
yueOHUKa, CIIPaBOYHbIE MaTEpUAIIbI
(ITeppoanueckyro cUCTEMy XMMHYECKHX 3JIEMEHTOB /1.
N. MenneneeBa, Tabauily paCTBOPUMOCTH KUCTIOT,
OCHOBAaHUH U COJIEH B BOJE, dJIEKTPOXUMHUYECKUH PsIlL
HaIPsDKEHUN METAJUIOB) NIOCIIE KOHCYJIBTALUU C
[IEJarorom.
Hcnonb30Bath mpy BHINOTHEHUH YU€OHBIX 3aJJaHUM U B
rporecce
HCCIIEA0BATENBCKON IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPaTypy XHMHUYECKOTO COAEpKaHMS, CIpPaBOUYHbIE
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6e30nacH020 UCNONb308AHUS CcCmpoumeilbHblX
mamepuailos 6 NOBCEOHEBHOU HCUSHU.

JdemoHcTpanuu
Mojenu KpUCTallIMYeCKUX PEeLCTOK ajiMasa,

MaTepuaibl, pecypcbl IHTepHETa 10ciie KOHCYIbTAUH C
[e/1aroroMm.
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rpaduTa, MOJIEKYJIbI PysiepeHa.
AncopOuust pacCTBOPESHHBIX BEIIECTB
AKTUBUPOBAHHBIM yriieM. [IpoTuBoras.
Buneomarepuanbl: CHITMKaTHAS
IIPOMBILIEHHOCTb. MOJEIIN MOJIEKYJI
OpPraHUYeCKUX BEIICCTB.

JlaGopaTopHble M  NpaKkTH4Yeckue  PpadoOThI
Jlabopamopmbwiii onvim:

KauectBennast peakuus Ha KapOOHAT-HOH.
Ipaxmuyeckue pabomul:

Ne 11. [lonydeHune yriekucioro ra3a U U3y4eHue

ero cBorctB. KauecTBeHHas peakuusi Ha kapOoHaT-
HOH.

Ne 12. Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 110 TEME
«Hemeramnb»y. Bwuluucnenua 10  ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIU OJIUH

U3 PEAareHTOB JaH B BHUAE BOJHOIO pacTBOpa C
U3BECTHOM MacCOBOW JIOJIEH.

Pa3znen 3. Merasuibl U UX coennHenus (20

4)

61




Tema 7. O01mue

CBOMCTBA METAJJIOB
(4 1)

O6H_[aﬂ XapaKTEPUCTHUKA XUMHYCCKUX JJIEMCHTOB —
MCTAJJIOB Ha

OCHOBaHUU UX noJioxkeHus B [lepuoanueckoit
cucteMme xuMmudeckux sneMeHToB J[. 1. MenjeneeBa u
cTpoeHus aroMoB. CTpoeHHE METalIOB.
Mertannudeckast CBsI3b U METAJUTHUECKAs
KPUCTAJIIMYECKAs] PEIIECTKA. DIEKTPOXUMUUECKUN
P HallpsKeHUH MeTaisioB. Ousznyeckue u
XUMHYECKHE CBOICTBa MeTauioB. OOwue cnocobul
nonyuenus memannos. llonsamue o kopposuu
Memaiios u 0OCHO8HbIEe CNOCOObL 3aUUmMbl OM
kopposuu. Cniagwl (cmans, 4yeyH, OLOPaIOMUHUL,
OpOH3a), ux npumeHenue 6 bbimy u
npomviuLieHHocmu. JleMOHCTPpaluu
O3HakomiIeHHE C 00pa3liaMyd METaJIOB U

CIUIaBOB, UX (PM3UYECKHUMH CBOWCTBAMHU.

Mognen  KpUCTANIMYECKUX  PEIICTOK
MeTayIoB. BujeoMarepuansl: KOppo3ust
METAaJIJIOB.

JlaGopaTopHbIe U MPAKTHYECKHE PAGOTHI
JlabopamopHvie onvimul:
O3HakoMiIeHHE C 00pa3liaMu CIIJIABOB METAJLIOB.

3aBUCUMOCTb CKOPOCTH pEaKLUu MeTallIa ¢
KHCJIOTOH OT IpUpOJsl MeTaia. Boiuucnenusn

— 110 YpaBHEHMSIM XUMUYECKUX PEAKIMM, eciu 00uH u3
Deazenmos cooepicum npumec

PackpbiBaTh CMBICT N3y4aeMBbIX MTOHATUN U IPUMEHSATH 3TH
MOHSTHUS [IPU OTIMCAHUY CBOMCTB BEIIECTB U UX
MPEBpAILICHUH.

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 3JIEMEHTOB- METAJJIOB U UX COCUHEHUN C
Y4€TOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAILIOB, 001Me pu3ndeckue u
XMMHUYECKHE CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh O0IIKME CIOCOOBI IMOJYYEHHs] METaJIOB
1ocJIe CTPYKTYpUPOBaHUs MaTepuasa.

CnenoBate mpaBwiaM Oe3omnacHoil paboThl B
1a00paTOpUH NPU UCIIOJIB30BAHUU XUMHUECKON
MoCyZAbl U 000pPyIOBaHUSI.

[Ipon3BOANTH BEIYUCICHUS IO XUMUYECKUM YPABHEHUSIM.

Hcnonb30Bath mpy BHIMOTHEHUHN YU€OHBIX 3aJaHUI TEKCThI
yueOHUKa, CIIPaBOYHbIE MaTEpUAIIbI
(ITepuonnyeckyro cucTreMy XUMHUYECKUX IEMEHTOB /.

N. MengeneeBa, TaOIHIly pPacTBOPUMOCTHU KHCIIOT,
OCHOBAaHMM U COJIEM B BOJIE, DIEKTPOXUMHUYECKUM P
HANPSDKEHUH METaIIOB).

Hcnonws30Bath npu BHITIOJIHEHUH YY€OHBIX 3aaHUN U B
npolecce
HCCIIEIOBATENILCKON JIEATENbHOCTH HAYYHO-TIONYJISIPHYIO
JIUTEPATYPy XUMUYECKOTO COJICPKAHUS, CITPABOYHBIE
Marepuaiibl, pecypcbl MHTEpHETA MTOCIE TPEABAPUTEIBHOM
KOHCYJIBTAIMU C ME€1aroromMm
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Tema 8. Baskneimue
MeTaJJIbI U UX

CoeTHHEeHHSI
(16 )

[Ilemounsie  MeETaJLJIEL. Ilonoxenue B

[Iepnonnueckoit CUCTEME XUMHYECKHUX
anemenToB J[. 1. MenzeneeBa, cTpoeHuE aTOMOB.
Haxoxnenue B mpupoze.

®du3nuecKkue 1 XUMUUECKHE CBOMCTBA (Ha
npuMmepe Hatpus U Kanust). OKCuasl U THIPOKCHIBI
HaTpus U Kanus. [I[pumenenune menoyHsix
METaJUIOB U UX COCIMHECHUH.

MarHui  u

Illenoyno3eMenbHbICE  METaJlIbI

Kanpluil, cTpoeHue artoMoB. IlomoxeHue B

[lepuonnueckoit cucreme XUMHUYECKUX
sneMeHToB M. 1. MenaeneeBa. HaxoxaeHue B
MIPUPOJE.

®du3nyueckue U XUMHUYECKHUE CBOMCTBA. BaxHelmme
COETMHEHUS Kanblysl (OKCUI, THAPOKCH, COJIH).
HKecmrxocmb 6006l u cHOCOOBI €€ YCmpaHeHus.
Amomunuii. [Tonoxxenue B [lepuonnueckoit cucreme
xumMuueckux anemenToB J[. . Meneneena,
cTpoeHue aroMa. HaxoxieHue B mpupoe.
Ouznyeckue U XUMUIECKHe CBONCTBA. AM(OTEpHbBIE
CBOICTBA OKCHJA U THAPOKCUA.

’Kene3o: coctaB, CBOMCTBA U MOIYYEHHE.
ITonoxenue B Ilepuoanueckoi cucreme
XUMHYECKHUX 3JIEMEHTOB

. 1. Menneneesa, crpoenue aroma. Haxoxxaenue

B npupojie. Pu3nyeckne U XUMUYECKHE CBOWCTBA.
Oxcunsl, ruapokcuabl u conu xenesa(ll) u

xenesa(Ill).

JleMoOHCTpaL UK

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOWCTB 2JIEMEHTOB- METAJVIOB B TPYIIax U UX
COEJIMHEHUI C yUETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (pU3MUECKHE M XMMHYECKHE CBONCTBA
MPOCTHIX BEIIECTB METAJUIOB U UX COCMHEHUH (OKCUIOB,
T'MJIPOKCUIOB, COJIEH) C OIOPOH Ha CXeMy, CIOCOOBI UX
HOJIy4EHHUs1, IPUMEHEHHE U 3HAUYCHHE B IIPUPOJE U )KUZHU
4eJI0BeKa.

Pacnio3HaBaTh ¢ MOMOIIBIO KaYECTBEHHBIX PEAKIMHA HMOHBI
METaJUIOB (MarHusl, KajJblus, alOMUHMS, LIMHKA, JKeJe3a
(2+), xene3a (3+), meau (2+) ¢ UCTIOJIB30BAHUEM TAOJIHUIIBI
"XapakTepHble peakluy Ha KaTHOHBI".

[ImaHupoBaTh M OCYIIECTBJIATH HA TPAKTHKE XHUMHUYECKHE
HKCIEPUMEHTHI, NTPOBOANUTH HAOIIOIEHUS, J1eaTh BBIBOJbI
10 pe3yNbTaTaM SKCIEPUMEHTA.

CrnenoBath npaBuiiaM 06€301acHoOi paboThl B 1aboparopuu
IIPU UCIIOJIb30BAaHUHM XUMUYECKOH MOCY/Ibl M 000py10BaHHUS.

[Tpon3BOANTH BEIYHMCICHUS IO XUMUYECKAM YPABHEHUSIM.

BricTpanBath pa3BepHYThIE TUCHBMEHHBIE M YCTHBIE OTBETHI C
oMopoil Ha MH(OpMaIUIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepHuaoB, FpPaMOTHO
MCMOJIb30BaTh U3yYEHHBIM MOHATUIHBIN anmnapat Kypca

XUMUH.

Hcronb30BaTh TpU BHITIOJTHCHUN YICOHBIX 3aJIaHUI U B
nporecce

HCCIIeN0BATEIbCKON JesITeIbHOCTU HAaYYHO-IIOITYJIAPHYIO
JIATCPATYypPy XHUMHYCCKOTO COACPIKAHUA, CIIPABOYHLIC
MaTCpHraJibl, pCCYPChI I/IHTCpHCTa IIOCJIC HpCIlBapI/ITC.HBHOI\/'I
KOHCYJIbTAallUU C II€Aarorom
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BzaumopeiicTBue HaTpus ¢ BOJOM.
OkpailMBanue MmiaMeH HOHAMU HaTPUs
u kanusa. OKpallliBaHue MIaMEeHU
MOHAMU KaJIbLIUS.
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BzauMoericTBre OKCHUIa KaJIbIUI C BOLOU.
Buneomarepuaibl: ropeHHUE Kene3a B KUCIOPOAE U
XJIOpE.

JlabopaTtopHble u
JlabopamopHule onvimbi:
OsnakomiieHHe ¢ 00pa3liaMy aTFOMHHUS U €T0

NpaKTH4YecKkue  padoTsl

cru1aBoB. AM(OTepHBIE CBONCTBA THAPOKCHIA
ATIOMUHHUSL.

KauecTBeHHble  peakum  Ha  HOHBI  JKeljesa.
Ipaxmuyeckue pabomul:

No 13. Penienue skcriepuMeHTaIbHBIX 3a]1a4 110 TEME
«MeTtanibly.

Buviuucnenusn no YpaBHCHUAM
XUMHNYCCKHUX peaKquI.

Pasnen 4. Xumus u okpy:kaiomas cpeaa

G 1)

Tema 9.
BemectBa u
MaTepHuaJbl B
JKH3HHA
geJIoBeKa

Hoesvle mamepuanvt u mexnonozuu. Bewecmea u
Mamepuanvl 8 NOBCEOHEGHOU HCUZHU UeN08eKd. Xumusl
u 300posve. bezonacnoe

UCNONb308AHUE BEUWECTE U XUMULECKUX PeaKyull 8
Obimy.

XapakTepHu30BaTh pPOJib XUMHUH B Pa3IMUHbIX cepax
JIESTEIBHOCTH JIFOJIE€H, OCHOBHBIE BEILIECTBA U
MaTepHuabl, IPUMEHSEMBIE B )KU3HU COBPEMEHHOIO
4eJI0BEKA.
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(3 4)

Tlpupoonsie ucmounuxu yeneo00po0os (yois,
NPUPOOHBLIL 2a3, Heghmb), NPOOYKMbL UX
nepepabomku, ux poisb 8 bbimy u
NPOMBIULEHHOCHIU.

OCHO8bI IKONOCUHECKOU 2PAMOMHOCU.
Xumuueckoe 3aepsaznenue okpyscaioujeli cpeosl
(npeodenvbHo 0oNnyCmuMas KOHYeHMpayus 6euecms
— IJIK).

Ponv xumuu 6 pewenuu sxonocuieckux npooiem.

OOBACHATH ycIOBUS 0€30M1aCHOTO UCIIOIb30BAHMS BEIIECTB U
XUMHUYECKUX PeaKlUil B OBITY.

AHanmM3upoBaTh U KPUTUYECKH OLIEHUBATh MH()OPMAIIHIO
O BIIMSIHUY IIPOMBIIUIEHHOCTH, CEJIBCKOTO XO35MCTBa,
TPAHCIIOPTA U AP. HA COCTOSHUE OKPYKAIOLIEH CPEIbL.

YMeTb OKa3bIBaTh MEPBYIO MOMOIIb MPU XUMUUYECKUX 0XKOTax

U OTPABJICHUSIX.

[IpuHuMarth ydyactue B 00CYKICHHH MPOOIeM XUMHUYECKON U
9KOJIOTUYECKON HAINPaBICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO 110 MpobIeMe U Mpeaiarath
BO3MOKHBIE TIyTH €¢ PEIICHHS C ONOPON Ha HH(OpMaIuio
U3 yueOHUKa U CIPAaBOYHbIE MaTEePHAIIbI, PECYPCHI
HuTepHerTa.

[Ipu pa3paborke paboueil mporpamMmbl B TEMAaTHUYECKOM IUIAHUPOBAHUU JOJKHBI OBITH YUTEHBI BO3MOXKHOCTH HCIIOJIb30BAHUS SJIEKTPOHHBIX
(undpoBbIX) 00pa3zoBaTENbHBIX PECYPCOB, SBISIOMIUXCS Y4eOHO-METOIWYECKUMHU MaTepuaiamu (MyJIbTUMEIUHHBIE MPOTPaMMbl, 3JIEKTPOHHBIC
y4eOHUKU U 3aJaUHUKH, DJIEKTPOHHbIE OMOIMOTEKH, BUPTYAIbHbIE JIAOOPATOPUHU, UTPOBBIE MPOTPAMMBbI, KOJJIEKIIMU ITU(PPOBBIX 00pa30BaTEIbHBIX
PECYPCOB), UCMIONIb3YEMBbIMH /AJIsi 00YUEeHHsI M BOCIIUTAHUS PA3TUYHBIX TPYII MOJIb30BaTENeH, MPECTaBIEHHBIMH B AJIEKTPOHHOM (LU(POBOM) BUIE U

PCAUIM3YIOIIUMU TUAAKTHUYCCKUEC BO3SMOXKHOCTH I/IKT, COACPIKAHUC KOTOPBIX COOTBECTCTBYCT 3dKOHOAATCIILCTBY 00 O6paSOBaHI/II/I.

COI''TACOBAHO

[Iporokou 3acenanuss METOAMYECKOTO
00BbEeIMHEHUS YUUTENeH eCTECTBEHHO-HAYYHOTO
nukia ot 28 asrycra 2023 r. Nel

COT'JIACOBAHO

benamosa B.11.. 28 aBrycra 2023

3amectuTenb qupexTopa no YBP

Mapuenko-Maiictep JI.H..
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