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[HOACHUTEJIBHA A 3AIIMCKA

PaGovast mporpaMmma 1o XUMHUH Ui OOYYarOIIMXCs C 3aJ€PKKOM MCUXUYECKOTO
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0011IeTO 0Opa30BaHMUs MOATOTOBICHA Ha
ocHoBe DenepasbHOrO TOCYAAPCTBEHHOIO 00pa30BaTENIbHOIO CTAaHAAPTa OCHOBHOIO
obmero o6pazoBanms ([Tpukaz Munnpocemenuss Poccun ot 31.05.2021 1. Ne 287)
(mamee — ®I'OC O0O0), DenepanbHON aAANTHPOBAHHON 00Pa30BATENBHON MPOTPAMMBI
OCHOBHOTO  00miero obOpazoBaHusi Il  OOydalomIUXCi, C  OrPAaHUYCHHBIMHU
BO3MOXKHOCTsIMHU 310poBbs (IIpuka3z Munnpocsenienust Poccuu ot 24 Hosiops 2022 1. Ne
1025), pabGoueii mporpaMMbl OCHOBHOT'O O0IIEro oOpa3oBaHus M0 y4eOHOMY IPEAMETY
«Xumus» 'BOY COII c.Yépurrit Kitou, padoueit mporpammel Bocniutanus ['BOY
COHI c. Yépnsli Knrou, ¢ yderom pacnpeneneHHbIX II0 KJlaccaMm IIPOBEPSIEMBIX
TpeOOBaHMM K pe3yabTaraM OCBOCHUS aJalTHUPOBAHHON 00pa30BaTEIbHONU MPOTPAMMBbI
OCHOBHOT0 00miero oOpa3oBaHMs AJi1 OOYyYaIOIIMXCS C 3aEp>KKOM MCUXMYECKOTO
pazButus ['BOY COLI c. Yépnriit Kittou 1 351EMEHTOB COJIEpKAHUS, IPE/ICTABICHHBIX B
VYHuBepcanbHOM Kogu(ukarope mno XuMuM, KoHUenuuu mnpenonaBaHusi y4eOHOro
npeaMera «XuMHs» B 00pa3oBaTeNbHbIX opraHu3anusax P®, peanusyronmx OCHOBHbIE
o01eo0pazoBaTeibHbIE TPOTPAMMBI.

YueOublii  mpeamer  «XHMHS» ~ BXOJUT B NPEAMETHYIO  00JacTh
«EcTrecTBeHHOHAay4YHbIE NpPEAMETH». B cucTeMe ecTeCTBEHHOHAYyYHOIo OOpa3OBaHMS
XUMUS KaK y4eOHbI MpeIMeT 3aHUMAET BaXKHOE MECTO B IMO3HAHMM 3aKOHOB IPUPOJIBHI,
(GbOpMHUpPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JaHUM OCHOBHI XMMHUYECKHX 3HAHHM,
HEOOXOJUMBIX ISl TOBCETHEBHOM >XKU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOro Jis
YelioBeKa U OKpYyXaloled ero cpeapl oOpa3a >KU3HU, a TakKe B BOCHUTAaHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3y4eHUs XHMUU CBsi3aHA C OBJAJACHUEM XHUMHYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM pabOThl TPU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€M XUMUU C IPYTUMHU IPEAMETAMU
HIKOJIBHOTO Kypca.

[Iporpamma BkJItOYaeT B €0 OCHOBBI HEOPTAHMUECKOW M OPraHUuYeCKOM XUMUHU.
['maBHOM naeel mporpamMMBl SIBJISIETCSl CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOLIEH BO3pACTy OOyYarOUIUXCsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkanuu JaHHOTO Kypca MPEeACTaBICHbl OCHOBOIOIATAIOIINEe XUMUYECKHE
TEOPETHUYECKUE 3HaHMUS, BKJIOYAIOIIME H3YYEHHE COCTaBa M CTPOEHHMS BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUS, IPOTHO3MPOBAHUE CBOWCTB BEIIECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEW XUMUYECKUX MPEBPALICHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISIX MOJYYEHHS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHUSI HEOPraHUYECKON XMMHUN COCTABIISIET aTOMHO-
MoOJIeKyJsipHoe yueHue, llepmogmueckuin 3axkoH .M. MenneneeBa ¢ KpaTkumu
CBEICHUSIMU O CTPOEHHMM AaToMa, BHUJAX XUMHUYECKOM CBS3M, 3aKOHOMEPHOCTSIX
IPOTEKAHUS] XUMUYECKHUX PEAKIIUI.



B u3ydeHun kypca 3HaUUTEIbHAS POJIb OTBOJUTCA XUMHUYECKOMY 3KCHEPUMEHTY:
IOPOBEACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX paboOT, OINUCAHUIO PE3YJIbTaTOB
YUYEHUYECKOTO HKCIEPUMEHTa, COOJIIOJEHUI0 HOPM U MpaBuil 0e30macHOM paboThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus 1aHHON nporpaMMel B Ipolecce 00ydeHus MO3BOJIUT 00Yy4arOIUMCs
¢ 3IIP ycBOWTh KIIIOUEBBIE XUMUYECKHE KOMIIETCHIIMM W IIOHATH POJb M 3HAYCHUE
XUMUH CPEIU APYTUX HAyK O IPUPOJIE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYAlOMIMXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OOIICHAYYHBIX METOJOB (HAOJIOJEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTO INPUMEHEHHSI HAyYHBIX
3HAHWI, OCHOBAHHOIO HAa MEXIIPEAMETHBIX CBS3SIX € npeameramu «OKpyKarouui
mup», «Dusukay, «buomorus», «l['eorpadus», «Marematuka» u (HopMuUpyeT
KOMIIETEHIIUM, HEOOXOAUMBbIE g MNPOAOKEHHs oOpa3oBaHMss B 00JlacTu
€CTECTBEHHBIX HayK.

W3ydyeHne XuUMUH CIOCOOCTBYeT pa3BuUTHIO y oOywaroumuxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUs,  (YHKIIMOHAJIbHOW  TIPAaMOTHOCTH,  YMEHHS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAIMIO, NPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYMMOCTh IpEAMETa JUIsl Pa3BUTHUS KU3HEHHOW KOMIIETEHIUH
oOyvaromuxcsi ¢ 3[IP 3akmrouaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHUI,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW »W3HU; HABBIKOB 3/J10POBOTO M 0O€30IacHOrO AJis
YeJI0BeKa M OKPY’Kalolleld ero cpelbl oopasza *U3HH; (POPMUPOBAHUU 3KOJOTHUUYECKOU
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs NpeaMery «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX nMoTpedHocTel oOyvarouuxcs ¢ 31IP. OBnanenue yueOHbIM
MpEeAMETOM «XUMHUS» MPEJICTABISAET ONPEACICHHYIO TPYAHOCTh JJIs 00YYaroIUXCs C
3IIP. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATENbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMU BHUMAHMS, MaJIBIM 00bEMOM TMaMSTH, HEIOCTATOYHOCTHIO 0OIIIEero 3amaca
3HAHWM, MOHWKEHHBIM ITO3HABATEJIBHBIM HHTEPECOM M HHU3KHM YPOBHEM pEYEBOTO
pa3BUTHSL.

st mpeomoneHusT TPYAHOCTEM B HW3YYEHUH Y4eOHOTO TNpeaMera «XUMUsH»
HeoOxoaMMa ajganTaiusi o0bemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
WCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEAMETHBIX CBSI3€H,
MOCTENIEHHOE YCIOKHEHUE U3YyYaeMOT0 MaTepHalia.

[Ipy wu3ydyeHUH XUMHUM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCUCTBUE Ha
MOJINCEHCOPHOM OCHOBE.

Teopernuecknil MaTepuang peKOMEHAYETCSA M3y4yaTh B IIPOLIECCE NMPAKTUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIETEHUE OTIEIBHBIX YPOKOB Ha pPEIICHUE 33/1a4 B CBSI3U
CO CJIOXHOCTBhIO aHanm3a TekcTta oOydaromumucs ¢ 3[IP. Opranuueckoe eauHCTBO
MPAKTUUYECKOM U MBICIUTEIbHOW NEATEIbHOCTH OOYYaIOIIHUXCS Ha YpPOKax XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKUX 3HAHUI U
ymeHuil. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMHH YIENSIETCS HU3YyUYEHHUIO «CKBO3HBIX)
NOHATUI U (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3agaun n3ydeHus yaeOHOTo mpeaMera « XUMHUsDH)
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OOmume wnenu wu3ydeHHs Y4YeOHOro TMpeaMeTra «XUMUsS» NPEICTaBICHbI B
@®enepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero oOpazoBanus. OHuU
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOINIETO
oOpa3oBaHUsl, HAMPABIEHHOCTH OOYYEeHMs] Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W o0miel KyiabTypbl. OOydeHHE YMEHUIO YUYUTHCA U
IPOJI0JKATh CBOE 00pa30BaHKME CAMOCTOSITEIHLHO B HACTOAIEE BpEeMs SIBISIETCS OJIHOMN
U3 BOKHEUIINX QYHKIUN y4eOHBIX TPEAMETOB, B TOM YHCIIE U « XUMUN.

s oOyuatomuxcst ¢ 3I1P, tak ke, kak W I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO IporpaMmy,
JOMUHUPYIOIEE 3HAUCHHUE MTPUOOPETAIOT TaKUeE IENIH, KaK:

dbopMupoBaHUE  MHTEIUICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO PEIICHUI, CITIOCOOHOM aJanTHPOBATHCSA
K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HH;

HalpaBJI€HHOCTh OOYYEHHs] Ha CHUCTEMAaTHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOSITEJIbHOM MO3HABATEILHON ESITEIIbHOCTU, HAYYHBIM U MTPAKTUYECKUM METOJaM
NO3HaHUs, POPMUPYIOIIMM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

o0ecrieueHue yCIIOBUHM, CIOCOOCTBYIOIIUX MNPHOOPETEHUIO O0y4aroIUMUCS
OTbITa PA3HOOOPA3HON JESITEIILHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIIHM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JEsITeNIbHOCTH;

dbopmMupoBaHuE YMEHHI OOBSCHSATH M OIICHUBATH SIBICHUS OKPY)KAIOIIEro MHpa
Ha OCHOBaHWH 3HAHUU W OTIBITA, TTOJYICHHBIX MPU N3YICHUN XUMHH,

dbopmupoBaHue y OOYyYarOMIMUXCs TYMAaHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAaHWUK JUIsI BBIPAOOTKH SKOJOTHYECKH II€TIeCO00pa3HOro
MOBENICHUS B OBITY U TPYIOBOU JCSITEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBBS U
OKpY>KarolleH MPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX LIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Kypc HampaBiieH Ha pelieHue caeayonmx 3a1ad, 00ecneynBaoIX pealn3alnio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO MOJAXOJ0B K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHuUs:

dbopMHUpoOBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEICTABICHUN O
BEIIECTBAaX, UX MPEBPAIICHUAX U TMPAKTUYECKOM MPUMEHEHUN; OBJIa/ICHUE TTOHATUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HAaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KakK 001acTH
COBPEMEHHOTO €CTECTBO3HAHHUS, XHUMHUYECKHX MPEBPALICHUA HEOPraHUYECKUX U
OpraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHWUH XWUBOW M HEXHBOW MPUPOIHI;
yriyOneHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMH XMMHYECKOW TPaMOTHOCTH: CIIOCOOHOCTHIO aHATM3UPOBAThH
U OOBEKTUBHO OIIEHWBATh XKU3HECHHBIC CUTYyallUH, CBSI3aHHBIE C XUMHEH, HABBIKAMHU
Oe3ormacHOro 0oOpalieHHus ¢ BEIIECTBAMH, HCIIOJIb3YEeMbIMH B IOBCEIHEBHOM JKU3HU;
YMEHHMEM aHaJU3upoBaTh M IJIAHUPOBATh SKOJOTHYECKH O€30MacHOE TIOBEACHHUE B
LEJISIX COXPaHEHUs 370POBbs U OKPYXKAIOIIEH Cpeibl;



dbopMupoOBaHUE YMEHHI yCTaHABIUBATh CBSA3H MEXKAY peajibHO HaOIIOqaeMbIMU
XUMUYECKUMH SIBJICHUSIMUA U TPOLECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBIICHSITh
PUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK>Ke 3aBUCUMOCTb MPUMEHEHHUS BEILIECTB OT UX CBOWCTB;

NpUOOPETEHUE OMBITA MCIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYEHHUS BEUIECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSIMHU TPU TMPOBEIACHUU HECIOXKHBIX XHUMHUYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOro 000PYI0BaHUS U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUI O 3HAYCHUH XHUMHUYECKOM HAayKd U pEIICHUU
COBPEMEHHBIX IKOJIOTMUYECKHUX MPOoOeM, B TOM YHCIIE B MIPEIOTBPAILICHUH TEXHOT€HHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco6eHHOCTH 0TOOPA M aJanTAlMN Y4e0OHOr0 MaTepuaJia o XuMHH

OOyueHnne y4eOHOMY MpeaMETy «XUMUS» HEOOXOAMMO CTPOUTHh Ha CO3JAAHUU
ONTUMAJIBHBIX YCIOBHH JI YCBOEHHS MPOrPaMMHOTO Marepuaia OOyJaroIUMHUCS C
3IIP. bonbuioe BHUMaHHE AOKHO OBITH YAENEHO OTOOpY Y4eOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAaHEHUHU 0011ero 0a30BOro ypoBHS.
OH JOMKEeH MO COAEpPKAaHUI0 U 00beMy OBITh alallTUPOBAHHBIM JJII O0YYarOUIUXCs C
3[IP B coOTBETCTBUU C UX OCOOBIMH OOpa3oBaTelbHBIMM MOTpeOHOCTAMU. Clenyer
o0JerynTh OBIaJeHUue Marepuasiom oOyvatomumucs c¢ 3IIP nocpeactBom  ero
JETAbHOTO OOBSICHEHUS C CUCTEMATHUYECKUM IOBTOPOM, MHOTOKPAaTHON TPEHUPOBKOM
B IPUMEHEHUU 3HAHUM C HMCIOJb30BAaHUEM MPUEMOB AJITOPUTMHU3ALUU U BU3YaJIbHbBIX
onop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepuaia.

bonbiioe 3HaueHHWe AJ MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEeT
OTOpa Ha MEXIIPEIMETHBIE CBS3M BOIPOCOB, M3yYaeMbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpeaMeramMu Kak «l'eorpadus», «DPuzukay, «buonorus». Ilo3Bomss
paccMaTtpuBaTh OAMH M TOT K€ YYeOHBIM MaTepuan C pa3HbIX TOYEK 3pEHHS,
MEXIIPEMETHBIE CBSI3H CIOCOOCTBYIOT €r0 JIyYIIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpPEIJICHUIO MOJIYYSHHBIX 3HAHUHM U TPAKTUYECKUX YMEHUU.

[Tpu mOArOTOBKE K ypOKaM YYHUTENb JIOJDKEH MPEeaycMOTpeTh (POPMUPOBAHUE Y
oOy4Jaronuxcsi yMEHUM aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh M3y4aeMblil MaTepua,
IUTAHUPOBATh TMPEACTOALIYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEIUTh 3a MPaBUWJIBHOCTBIO pPEYEeBOro OQOPMIICHHS BbICKA3bIBaHUIA
obyuarommmxcs ¢ 3I1P.

B cBsi3u ¢ 0cOOGHHOCTSIMHM MOBEJACHUS U JIEATENbHOCTH, oOyuatouiuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOJWM CTPOXKAWIINKA KOHTPOJIb
COOJTIOICHUS TIPABIII TEXHUKHA OE€30MMaCHOCTH MPH MPOBEICHUH J1aOOpaTOPHBIX paboT B
XUMHUYECKOM KaOWHETE.

IIpumepHble BuABI aesdATeqabHOcTH oOy4daromuxcss ¢ 3IIP, o0yciioBieHHbIE
0co0bIMH 00pa30BaTEeJIbHLIMM MOTPEOHOCTAMH M 00ecIeYnBAIONIAE OCMBICJICHHOE
OCBOEHHE CO/IeP:KAHNU 00PA30BaHUsI MO NpeaMeTy « XHuMHU»

Conmepxxanue BUAOB aestenbHOocTH oOyuaromuxcs ¢ 3I[IP Ha ypokax xumun
oTpeneNnsieTcss UX 0COOBIMU O00pa30BaTEIbHBIMHU MOTPEOHOCTSIMU. [loMHMO MMIHMPOKO
ucnonpzyeMbix B @OIT OOO oOumx [ist Bcex OOyyaroluxcs BUAOB JIEATEIbHOCTH
ClleqyeT YCWIMTb BHUJIbl JEATEIbHOCTH, CHeuu(puYHble I JAaHHOW KaTeropuu
oOyJaromuxcsi, Ui 00ecIeueHus] OCMBICIIEHHOTO OCBOCHHS COJEpKaHUs 00pa30BaHUS
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[0 NPEAMETY: YCUJICHHE TMPEIMETHO-MPAKTUYECKOU JEATEIbHOCTH C aKTUBU3AlUEH
CEHCOPHBIX CHCTEM; YEPEAOBAaHWE BUAOB ACATEIBHOCTH, 3aJCHCTBYIOIINX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja C OMOpPOM Ha aJrOPHUTM; IOIIArOBOCTH» B
U3YYCHUN MaTepualia; MCIOIb30BaHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
oOpas3libl, CXeMbl, IIIA0JIOHBI, OTIOPHBIEC Ta0OnuIbl). JJ1s pazButus y ooyyatomuxcs ¢ 3[1P
yMEHHUSl JieNlaTh BBIBOJBI, (OPMUPOBAHMS TPAaMOTHOIO PEYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HMCIOJB30BaTh OMOpHBIE cioBa W kiuiie. Oco0oe BHHUMAHHE CIEIyeT
YACINUTh OOYYEHHUIO CTPYKTYPUPOBAHHUIO MaTepHasa: COCTAaBICHUE PUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HaUYEHHBIMU OCHOBAaHUSMH TSI KJIacCU(PUKAIUA M HAMOJTHEHUE WX MPUMEPAMH U
zp.

[IpumepHast TemaTuyeckasi U TEPMUHOJIOTUYECKas JIEKCUKa cooTBeTcTBYeT DOII
000.

Hns oOyuatomuxcsi ¢ 3I[IP cymiecTBEeHHBIMH SIBISIIOTCA TPUEMbI PabOTHI ¢
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmery. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYalOUIUXCS COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3yyaemble TepMUHBI BBOJSTCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTeNbHA BU3yaslbHAs
MOJJIEP’KKa, aJITOPUTMBI Pa0OTHI C OMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJln3aIluu
TEPMHHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B cootBerctBUM Cc @DenepaibHbIM TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO OOHIEro o0pa3oBaHUs y4eOHBIM MpeaMeT «XUMUsS» BXOIUT B
npeaMeTHy0 00JacTh «EcTecTBeHHOHAYUHBIE MPEIMEThI» U SIBISETCS 00s13aTEIbHBIM
JUTSL UBYUYCHUS.

Y4eOHbIM IMJIaHOM Ha €€ u3ydeHue OTBeAeHO 136 y4yeOHbIX 4acoB — IO 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHOU
paboueit mporpamme, coorBerctByer DI'OC OOO, pa3paboTaHo C y4EeTOM
denepanbHOl  OCHOBHOM  00pa3oBaTeIbHOW  MPOTrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHusi 1O y4yeOHOMY TMpeAMEeTy «XUMHUS», COOTBEeTCTByeT DenepaibHON
aJanTUPOBAHHONW OCHOBHOW 0Opa3oBaTeIbHOM MpOrpaMMe OCHOBHOTO  OOIIIETO
o0pa3oBaHus 00YUAIOIIUXCS C 33JIEPIKKOM MCUXUYECKOTO PA3BUTHSI.

COLAEPXAHUE YUYEBHOI'O ITPEIMETA « XMW »

COHEP)XAHUE OBYUEHUNA B 8 KITACCE

[IepBOHaYaIbHBIE XUMHUUECKUE TTOHATHS

[Ipenmer xumuu. *Poiabp XUMHUM B JKM3HM 4YelloBeka.™ Tena W BelecTsa.
@u3nuecKre CBOICTBA BEIIECTB. ATrperaTHOE COCTOSIHME BEIIECTB. *XUMHUS B CUCTEME
Hayk.* Uwucteie BemectBa u cMecu. CmocoObl pazaenenuss cmeceit. [IpaBuna
0e30macHOro OOpaIIeHus ¢ BEIEeCTBaMH U JTabOpaTopHBIM 00opynoBanueM. *[lonsTue
0 METOJIaX MO3HAHUS B XUMHU.™

ATOMBI U MOJEKYJIbl. XUMHUUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XUMHYECKUX
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sneMeHToB. OTHOCUTENbHAS aTOMHasi Macca. [IpocThie U ClOXKHbBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyia. BageHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BeliecTB.* OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBas
JI0JI1 XUMUYECKOTO DJIEMEHTa B COCTMHEHUU.

duznyueckre W XUMUYECKHE SIBJICHUA. XuUMUYeckas peakuus. [lpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BemiecTB. Knaccudukanus XUMHUYECKHUX peakiuil (COeIUHEHUs, pa3JIoXKeHHUs,
3aMeIleHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTOpuu W MpUEMaMH OOpallleHUs C J1a0OPaTOPHBIM O0OPYAOBAHUEM;
U3yuYeHHE U OMNHUCaHHWE (PHU3UYECKUX CBOMCTB 0O0pa3lloB HEOPTaHUYECKHX BEILECTB;
HaOmoieHne (pu3nyecKux (IJIaBICHUE BOCKA, TASIHHUE JIbAA, PACTUPAHKE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUs BOJbl) U XUMUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHUE MEAHOMN
IIPOBOJIOKH, B3aMMOJEHUCTBUE MeJa C KUCJIOTOM) SIBICHWM, HAOMIOJACHHE U ONUCAHUE
IIPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaklUui (pas3siocKeHUE caxapa, B3aUMOJEHCTBUE
CEepHOM KHCJIOTBl C XJOpUIOM Oapus, pasioxeHue ruapokcuaa meau (1) npum
HarpeBaHMUH, B3aUMOJAEHCTBUE Xkele3a ¢ pacTBopoM conu meau (I1));u3ydenue cnocoboB
paszzaeneHus cMeceil (C TOMOILBI0 MarHuTa, PUIBTPOBaHKE, BbIMIAPUBAHUE, TUCTUILISALNS,
xpomarorpadus), MpOBEJEHUE OYUCTKH IOBAPEHHOM COJIM; HAOJIOJIEHUE M ONHCAHUE
pe3yabTaTOB TMPOBEICHUS OIbITA, HWUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAacChl;
CO3/IaHHE MOJIETIEN MOJEKYJ (IIApOCTEPKHEBBIX).

Baxxneinmme npeacTaBUTEN HEOPTaHUYECKUX BEIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — »sneMEHT M IpOCTOe
BelecTBo. HaxoxaeHue Kucnoposa B mpupoae, pU3nyeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHust MpOCThIX U CIOKHBIX BemiecTB. COCOOBI MOJIYYSHHS] KUCIOpOoa B
nabopaTopur *u npoMeblnuieHHOCTH.* [IpuMmenenne kuciopona. [lonstue 00 okcumax.
Kpyrosopot kucinopona B npupoje. *O30H — ajtoTponHasi MOAUPUKALUS KUCIOPOJa.

TemnoBo# 3pPexT XuMHUYECKON peakiinyi, TEPMOXUMHYECKUE YPaBHEHUS, IK30-
SHAOTEPMUYECKHE PEaKIMK. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHHUE BO3/1yXa, YCUICHUE
napHUKOBOTO 3 (PexTa, pa3pyiieHue 030HOBOTO CIOsT.™

Bonxopox — aneMeHT M mpocToe BewiecTBo. HaxoxaeHue Bomopona B IPUPOZAE,
¢du3nUecKkue 1 XMMUYECKUe CBOMCTBA (Ha MpUMEpe B3aUMOCIHCTBUS C HEMETAIJIaMU U
OKCHUJIaMH METAJIJIOB), MPUMEHEHHE, *CrocoObl moiyueHus.* [loHsiTHe O KUCIOTaX H
COJISIX.

KomnuectBo BemectBa. Mosib. Mossipas macca. 3akoH ABoraapo. MoJisspHbIi
00BEM Ta30B. Pacuersl o xumudeckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJMYECTBA BEIECTBA, MOJSIPHON Macchl, MOJISIPHOTO 00beMa
ra3oB. Pacu€Tbl Mo XMMUYECKUM YPAaBHEHUSIM.

*@uznueckue cBorcTBa Boabl.* Boma. Ee coctas, ctpoeHue u mosiekyibl. *Boaa
Kak pactBoputenb.* PactBopbl. *IIoHSITHE O HACHIEHHBIX W HEHACHIIIEHHBIX
pactBopax. IloHsiTue pacTBOpMMOCTH BelIlecTB B Boje.* Pacuer maccoBoil moim
BEILIECTBA B pacTBOope (IIPOLIEHTHAsl KOHUEHTpamus). MaccoBass A0Js BeElIECTBa B
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pacTBope. *XHWMHUYECKHE CBOMCTBA BOABI (PA3I0KEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanblusa, okcuaoM cepbl (IV) peakunum ¢ mertamiaMu, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonstie 00 ocHoBaHUsX. POk pacTBOPOB B MpUPOJIE€ U B )KU3HU YEJIOBEKA.
Kpyrosopot Boabsl B mpupoje.* 3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYHMCTKA
IPUPOJHBIX BOJ.

Baxneiiime  kiaccel  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYeCcKux coeAuHeHud. OKcuabl: CcocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *[lonyueHne™ u XMMUYECKHE CBOMCTBA OKCHUJIOB
(B3auMopelicTBue ¢ BOAOW, KucimoTamu, mienodamu). OcHoBanusa. Knaccudukanus
OCHOBaHMW: IIEJIOYM M HEPACTBOPHUMBIE OCHOBaHUA. HoOMeEHKnaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOACHCTBHE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMU, coJisiMH). *TlorydeHne ocHOBaHUM. ™

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKUE
CBOMCTBa (B3aUMOJICUCTBME C METaUIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJIIMHM, Ha TPUMEPE COJSHOM U CEpPHOM KHCIOT), *crnocoObl moiydeHus.™ Psn
aktuBHoctu MetaioB H. H. bekeroBa. Conm (cpenHue): HOMEHKJIATypa CoOJeid,
*CcnocoObl MOJTyYEHUs™, B3aUMOJICUCTBHE COJIEH ¢ MeTaUlaMH, KUCIOTaMH, IeJI04aMu
U COJISIMU, IPUMEHEHUE.

[Tonste 00 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA U *aTrOMUHHS™):
*XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTAaMU M IIEJIOYaMH, Pa3I0KEHUE MpU
HarpeBaHWM) U MOJy4YeHHUE.™

['eHeTnueckass CBA3b MEXAY KIAaccaMU HEOPraHWYeCKHX  COEIUHEHHM.
['eneTnueckue psabl.

XUMHUYECKHUI IKCIIEPUMEHT: KaU€CTBEHHOE ONPEIETICHUE COJIEP KaHUS KUCIOpoaa
B BO3/lyX€; MOJIyYCHHE U U3YUYECHHE CBOMCTB KUCIOPO/AA; HAOMIOAECHUE B3aUMOACHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOZHUKHOBEHHS U MPEKPAILICHUS TOpEeHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OMKMCAHKUE WX CBOWCTB; MOJIYYCHHE U U3yUYCHHE
CBOMCTB BOJIOpojia (TOpeHue); HaOII0ICHHEe 00Pa3lioB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCIIEJOBaHHE OCOOCHHOCTEM pPacTBOPEHHUSI BEIIECTB C PA3IMYHOM PaCTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIIECTBA; B3aUMOJICHCTBUE BOJIBI C MeTa/ulaMH (HATpHEM U KajbllieM) (BO3MOXKHO
HCIIOJBb30BaHUE BUJIEOMATEPUATIOB); OMPEEIICHHE PACTBOPOB KHUCIOT U IIEIOYEH C
MOMOILbI0  MHJIMKATOPOB; HCCJEeNIOBaHHE OOpa3lloB HEOPraHWYECKUX BEUIECTB
pPa3IMYHBIX KJIACCOB; HAOMIOECHUE HM3MEHEHUs OKPACKM HHAMKATOPOB B PacTBOpax
KHUCIIOT W IleJioueid; u3yuenue Bzaumoaeiicteust okcuaa meau(ll) ¢ pacrBopom cepnoit
KHCJIOTBI, KUCIIOT ¢ METAJJIaMU, peaKIuil HeUTpaan3aluru; NoJIy4eHe HePaCTBOPUMBIX
OCHOBAaHMI, BBITECHEHHE OJHOTO MeETajjla JPYyruM W3 pacTBopa COJIM; peUIeHUE
AKCIIEPUMEHTAJBHBIX 3a7ady 1o TeMe «BaxHellue Kiacchl HEOPraHUYeCKHX
COCIUHEHUI».

[Tepnoanueckuii 3akoH u [leprnoanyueckas cuctemMa XHUMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. XUMU4ecKas CBi3b. OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUH.



[lepBbie MONBITKH KIacCU(PUKAIIMN XUMUYECKUX 3yieMeHTOB. [loHATHe 0 rpymmax
CXOAHBIX DJJEMEHTOB (ILEJIOYHBIE U ILIEJOYHO3EMENIbHbIE METaJUIbl, TaJOTIEHBI,
UHEPTHBIE Ta3bl). *DJIEMEHTHI, KOTOpble 0O0pa3yloT aM(OTEpHbIE OKCUABI H
TUIAPOKCUIBI.*

Ilepnonnuecknii 3akoH. Ilepuogmyeckas cucTteMa XWMHYECKHX 3JIEMEHTOB
. 1. MeHnneneesa. Koporkoneprnonnas " * IIMHHONIEpHOAHAS ™ (dopMbI
[lepuomnueckon cucreMbl xumMudeckux syeMeHToB . . Menneneesa. Ilepuonbl u
rpynnsl. PU3NYECKANA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYIIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTonbl.™ Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB NEpBbIX 20 XUMHUUECKUX 3iemMeHToB Ilepunonnueckoi
cucrembl J[. 1. Menneneea. XapakTepuUCTMKAa XHMHWUYECKOIO OJJEMEHTAa IO €ro
nonoxenuto B [leprnonnueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOIOB U TJIABHBIX
MNOATPYII, B 3aBUCHMOCTH OT AaTOMHOIO (IOpPAJKOBOrO) HOMEpa 3HAYEHHE
Ilepuoguyeckoro 3axkoHa U llepuoandeckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB I
pa3BuTHs Hayku U npakTuku. Jl. V1. MeHnneneeB — yu€Hblil U TpaKJaHUH. ™

Xumnyeckass cBs3b. KoBasmeHTHass (moJjisipHasi W HEMOJIIpHAsi)  CBS3b.
*JNEeKTPOOTPULATETLHOCTh AaTOMOB XUMHUECKUX 3JIEMEHTOB. ™ VIOHHAs CBS3b.

Crenenp okucieHus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCIICHHS] U BOCCTAHOBJICHUSI. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

XUMHUYECKUI SKCHEPUMEHT: HW3y4eHUue OO0pa3loB BEUIECTB METALIOB H
HEMETAJUIOB; B3aHUMOJICUCTBUE THUAPOKCUAA IIUHKA C PACTBOPAMH KHUCJIOT U LIEJIOYEH;
ITPOBEJICHUE OIBITOB, MIUTFOCTPUPYIOLIUX TPUMEPBI OKACIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHEHHUS ).

MexnpeaMeTHbIe CB3U

Peanuzanmsi MeXnpeaMeTHBIX CBsi3eld MpPU M3YYCHHWM XHMHM B 8 KIacce
OCYIIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH,
TaK W TOHATHUM, SBJSIONIMXCS CUCTEMHBIMU JIJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAy4HbIA (akT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, Kiaccu(ukaiys, mepuoIudyHOCTh, HAOMIOIEHNE, SKCTIEPUMEHT,
MOJISTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

dusuka: mMaTepusi, aToM, JICKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsj, BEIIECTBO, TeI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKHUE BEIMYMHBI, SIUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHEThI, 3BE3/1b1, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TMOJIC3HBIC
HCKOTaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.
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COILEPKAHUE OBYUYEHMUS B 9 KIIACCE

BemecTBo n XumMu4uecKkas peakuus

Ilepuognueckuii 3akoH. Ilepumonnyeckass cHUcTeMa XUMHUYECKHUX DIJIEMEHTOB
. . MenneneeBa. CrTpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KaIHs, KalbLMsI U UX COCAUHEHHUH B
COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B [leprnoanyeckoil cUCTEME U CTPOCHUEM HX
aTOMOB.

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKHX
pElETOK, *3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAIIMYECKON PEIETKH U BUIA
XUMHUYECKOH CBSI3U. ™

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapOaHas U
TPUBHAJIbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIUXCS K Pa3IMYHBIM KJIaccaM
HEOPraHWYECKHUX COCIMHEHNN, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudpukanus XuMu4ecKux peakluid 1o pa3ndHbIM MpU3HAKaM (IO YUCIY U
COCTaBY y4YacCTBYIOUIMX B PEAKIMU BEIIECTB, [0 TEMIOBOMY 3()(PEKTy, 0 U3MEHEHUIO
CTENEHEW OKHUCJICHHUS XMMMUYECKHX DJJEMEHTOB, *NO OOpaTUMOCTH, IO Y4YacCTHUIO
KaTanauzatopa).* OK30- U JHIOTEPMUYECKHE peakuuu. *TepMOXUMHYECKUE
ypaBHEHUA. ™

*TloHsiTHE O CKOpPOCTH XHMHuYecKoWl peakuuu. [lonarne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOTE€HHBIX U TE€TEPOreHHBIX
peakuusx. [lonsiTue o XumMuueckoM paBHOBecuH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopbl, BAUSAIOIIME HA CKOPOCTh XMMHUUYECKON pEaKIMy U MOJI0KEHUE XUMHUYECKOTO
paBHOBeCHS. ™

OKHCINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. CoCTaBlIeHHE YPABHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLU C UCTIONIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3MEKTPOJIMTHYECKONW TUCCOLUALMHU. DJIEKTPOJIMTHYECKAs JUCCOLIMALIMS.
DNEKTPOAUTBI U HEdNEKTPOIUThl. KaTHOHBI, aHMOHBI. *MeXaHu3M AUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHJAMM XHMHYECKOW CBsA3U. IloHsTHE O cTeneHu
auccouuanyu.™ CubHbIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHoro oOMeHa. Y clioBUSA MPOTEKAHUS PEAKUMA MOHHOTO OOMEHa 10
KoHIa. [losmHbIE M COKpalIEHHBIE HOHHBIE YPABHEHMS PEAKUNNA. XUMUYECKHE CBOMCTBA
KHCIIOT, OCHOBAaHMM U CoOJIei B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanun. Cpena pactBopa. KadyecTBEHHBIE pEAaKIMM HA KATHOHBI W AHUOHBI:
XJopua-, OpoMua-, HOAUA-, CyiabdaT-, kapOoHaT-, cuiIMKar-, (ocdar- aHUOHBI
TUJPOKCUA-UOHBI; KaTMOHBI aMMOHUSI, MarHus, Kajbllys, allOMUHUS, kejie3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOpAXx.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKHX BEIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJIOpUJA HATpuUs); HUCCICAOBAHME 3aBUCUMOCTH CKOpPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHS pa3IM4YHBIX (aKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, ITPOLIECCA TUCCOLMALIMHA KUCIIOT, IIEI0YEH 1
cojgel  (BO3MOYKHO  MHCIIOJIb30BAHME  BMJICOMATEPUAOB); IPOBEICHUE  OIIBITOB,
WUITIOCTPUPYIOIIUX TMPU3HAKKA IPOTEKAHUs pPEaKUMid HMOHHOro oOMeHa (oOpa3oBaHue
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OCajika, BBIJIEJIEHUE Ta3a, 00pa3oBaHHE BOJIbI); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ peakuuid  (FOpeHHe, peakUuu pa3ioxKeHHUs,
COEIMHEHMS); PACIIO3HABAaHUE HEOPraHMYECKHUX BEILECTB C IOMOIIBIO KayeCTBEHHBIX
peakiuii Ha HOHBI; PELLICHUE SKCIIEPUMEHTANIBHBIX 3a/1au.

HewmeTaibl 1 uX coeuHEHUs

OOmass  xapakrepucTuka rajnoreHoB. (OCOOEHHOCTM CTPOEHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3NYECKUE CBOICTBA MPOCTHIX
BEILIECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHUMeEpPE XJopa (B3auMOJEHCTBUE C
METaljlaMH, HEeMeTallaMd —  BOJAOPOJOM U  KHUCIOpOAOM, *memoyamu™).
Xnoposogopoa. ConsiHast KHCIOTa, XMMUYECKUE CBOMCTBA, *momydeHue™, IpuMeHEeHHE.
* JleficTBHE XJI0pa M XJIOPOBOJIOPOIa HAa OPTaHW3M 4elioBeka.™ BakHelme XIopuasl u
UX HaXO0KJIEHHE B PUPO/IE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHMCJIOPOJIa U CEPbl. XapaKTEePHbIE CTEIIEHU OKUCIICHUS.

CrpoeHue M (QuU3MYECKUE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA U CEPHI.
ANnoTponHble MOAU(PHUKALMU KHUCIOpOAAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMogelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETajljlaMH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM kuciotamu).* CepoBOAOPOI: CTPOECHHE,
¢u3znueckue U XMMHUYECKUE CBOMCTBAa (KMCIOTHBIE M BOCCTAaHOBHUTEJIBbHBIE CBOMCTBA).
Oxcunpl ceppl KaKk MPEACTAaBUTENN KUCIOTHBIX OKCUAOB. CepHast KucioTta: (u3Hn4ecKue
U XUMHUYECKHe cBoMcTBa (00mme u crneuuduueckue). Conm CepHOM KUCITOTHI,
KaueCTBEHHas peakius Ha cyabdaTr-uoH. CepHucras KucioTa. *XMMUYECKHE PEaKLUH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHUs CEpHOM KHUCHOTHI.™
Haxoxnenue cepel u €€ coequnennid B npupoje. [I[pumenenue ceppl U €€ COEAMHEHNH B
ObITY W B TNPOMBIIUIEHHOCTH. *XHMMHUECKOE 3arps3HEHUE OKpYKaroleh Cpebl
COEIMHEHUSIMH Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparnieHus.

OOmiast xapakTepucTuka »dyieMeHToB VA-rpynmbl. OCOOCHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapaKTepHbIe CTEICHH OKUCICHHUSL.

A30T, pacmpocTpaHeHuEe B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHUE CBOMCTBA
(OKHMCIIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *moflydeHue™ u MpUMEHEHUE.
Conm aMMOHUS: cOCTaB, (QU3MYECKHME UM XUMHUYECKHE CBOWCTBA (pa3yiokKeHUeE,
B3aMMOJICHCTBUE CO IIejouyaMu), npuMmeHeHue. KauecTBeHHass peakids Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3MYEeCKue U XHMMHYECKue CBOMcTBa (oOlue u
cnenuduueckue), *nomydenue.* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHMSI B Kay€CTBE MHHEPAJIbHBIX YIO0OpEHUM.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXKH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).*

dochop, *ammorponusie Moaudukamuu docdopa,* Puznueckrue U XUMUIECKUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETalJIaMH, HEMETaJUIaMU, *KOHIICHTPUPOBAHHBIMU
a30THOW m cepHoil kuciotamu).* Oxcua dochopa (V), oprodochopHas kucioTa:
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busznueckue W XHUMHUYECKHE CBOWCTBa, *momyuenue.* *[lonarue o MuHeEpaIbHBIX
ynoopenusix: HUTpathl U Gocdathl. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOias
xapakTepuctuka 3aeMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHHUsA. BajleHTHOCTh M XapaKTepHbIE CTENEHUM OKHCIIEHHS aTOMOB Yyrjepoia u
KpeMHus. PacripocTpanenue yriepojia B IpupoJie, XapakTepHbIE CTETIEHH OKUCIICHUS.

VYraepon, amwiorponHele Moaudukamuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKUE CBOMCTBA TMPOCTBHIX BEIIECTB (B3aUMOJIEWCTBHE C  METaJllIaMH,
HEMeTallaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
KpyroBopot yrnepoaa B npupozge. OKCuabl yriaeponaa, ux (GU3NYecKue U XUMHUYECKHE
CBOWCTBA, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  4YEJIOBEKA.
*Dxoysormdeckue TMpoOJeMbl, CBs3aHHBIE C okcumoMm yraepoga(IV); rumoresa
r7100anbHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3¢ dekT.* YrompHas kuciora u eé
COJIu, MX (U3MYECKHEe U XHUMHYECKHE CBOWCTBA, *MOJy4e€HUE U IpPUMEHEHHe.™*
KauecTBeHHass peakuusi Ha KapOoHaT-uoHbl. lcmonb3oBaHue KapOOHATOB B OBITY,
MEJIULMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

OOume npeacraBieHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHUN yriepoja (Ha MpuMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHOM KHUCIIOTHI.
*1x coctaB M XuMHUecKoe cTpoeHue. Knaccudukanus opraHM4ecKuX BeIecTB.*
[TonsTe 0 OMOJOrMYECKH BAa)KHBIX BEIECTBAaX: JKUpax, OeNKax, yrieBoJax — M HUX
POJIM B KM3HU 4elloBeKa. *MarepuanbHOE €AMHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COEIMHEHUH. *

Kpemuuii, ero ¢usmyeckue © XHMHYECKHME CBOMCTBa (Ha THpUMeEpe
B3aUMOJICUCTBUSl C MeETa/llaMM M HEMeTaulaMH), *moiydeHue® H NpUMEHEHHE.
*CoenuHeHus KpemHus B npupoje. OOmue npeactapienus 00 okcuae kpeMHus(IV) u
KpeMHHEeBOU kucnoTe. CUIMKaThl, pU3nYecKue 1 XUMHUYECKUE CBOMCTBA, MOJTYyYEHUE U
NpUMEHEHWEe B  OBbITYy, TMPOMBIINJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTPOMUTENBHON M [p.). BaxkHellne cTpOUTENbHBIE MaTepUalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobieMbl 6€301MaCHOT0 UCTOIB30BAaHUS CTPOUTEIBHBIX
MaTEepUajIoB B IOBCEAHEBHOM KU3HU. *

XUMUYECKUN SKCHEPUMEHT: H3yuyeHHuEe 00pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IMPOBEACHUE KAUYECTBEHHBIX PEAaKLUHUU Ha XJIOPUI-UOHBI U
HaOJIOJICHUE TPU3HAKOB HX MPOTEKAHUs; OMNBITHI, OTpa)xaroue (U3NUecKue u
XUMUYECKHE CBOWCTBA TaJOr€HOB W HMX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPHAJOB); O3HaKOMJeHHWE ¢ oOpas3lamMu  XJOpUAOB  (TaJOreHUIOB);
O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COeAUHEHUSAMH (BO3MOXKHO MCIOJIb30BaHUE
BHJICOMATEPHUAJIOB); HAOIIOICHUE TMpoliecca OOyIVIMBAaHMUS caxapa MoJ JeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOU KHUCIIOThI; M3YUYEHUE XMMUUYECKUX CBOMCTB pa30aBiIeHHOM
CEpHOM KUCJIOTHI, TPOBEACHUE KAU€CTBEHHOM peakiuu Ha Cyab(}aT-uoH U HaOMI0AeHUE
MpU3HaKa e€ MPOTEeKaHus;, 0O3HaKOMJICHHE ¢ (PM3UYECKUMU CBOMCTBaMU a3ota, ¢hochopa
U UX COeIMHEHU (BO3MOXKHO MCIIOJIb30BAHHME BHIeOMAaTeprasoB), 00pa3liaMu a30THBIX
u pochopHbIX yaoOpeHuii; moJydeHrne aMMraKka U U3y4eHne ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX peakKIMil Ha MOH aMMOHMS U (PocaT-uOH U HU3yUeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aUMOJICCTBUE KOHUECHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIB30BAHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJIENIEH KPUCTAUTMUYECKUX
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pemérok anMasa, rpaduTa; 03HAKOMJICHHE C IMPOLECCOM aJIcopOnnu pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M  YCTPOMCTBOM MPOTUBOTrasa; IOIy4YCHUE
YIJIEKHCIIOTO Ta3a U U3YYEHHUE €r0 CBOWCTB; MPOBEJCHUE KAaUYECTBEHHBIX PEaKIUi Ha
KapOOHAT- M CHJIMKAT-HOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUs; O3HAKOMJICHHUE C
HPOAYKIMEH CHIIMKaTHOM MPOMBIIUIEHHOCTH; PelIeHNe IKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BaxxHei1ne HeMeTaIbl ¥ UX COSIUHECHUS.

MeTtanisl 1 KX COEUHECHUS

OOmras XxapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux  nonoxeHus B llepuoguueckoil  cucremMe — XMMHUYECKUX  BJIEMEHTOB
. . MenaeneeBa u ctpoeHust atomoB. CTpoeHrue MeTaiuioB. MeTtannuueckas CBs3b U
METaJUIMYECKasi KPUCTALIMYECKAsT PelIETKa. DJICKTPOXUMUUYECKUN Pl HANPSIKEHUU
MeTauioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, BOJION, KUCTOTaMK). *OO01uMe crocoOsl monyueHuss MetauioB. [loHsTue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb,
YyTyH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . *

[[lenouynble MeTauibl: MojoxkeHue B Ilepuoguyeckoil cUCTEME XUMUYECKHX
anemeHnToB JI. WM. MenneneeBa; crtpoeHue aromoB.  HaxoxzaeHue B mnpupoje.
duznueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi u Kanus). OKCUIbl U
TUAPOKCUBI HATpUS U Kanus. [[puMeHeHne MEeI0UYHbIX METAJIIOB U X COCTUHEHMUIA.

[Ilenoyno3emenbHbIE METAaJLJIbI MarHui 5 KaJIbIHM: MOJIOKCHUE
B [lepronnueckoit cucreme xumnudeckux anemeHToB /Jl. M. MenneneeBa; ctpoeHue ux
aTOMOB; HaxoxJeHue B mpupoje. dusnyecknue W XUMHUUYECKHE CBOMCTBA MarHusi u
Kayiblusl. BakHelue coequHeHus] Kanblus (OKCUI, TUAPOKCH, coiu). *JKECTKOCTh
BOJIbI U CITOCOOBI €€ ycTpaHeHUs . ™

AnmoMuHu: TIonoxkeHue B llepmogmueckod cHUCTEME XMMHUYECKHX 3JIEMEHTOB
J. . MenneneeBa; CTpoeHUME aroma; HaxoxiaeHue B mpupoge. Dusnueckue u
XUMUYECKHME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenne B Ilepruoamyeckod CHUCTEME XHMHUYECKUX DSJIEMEHTOB
J. 1. MenneneeBa; CTpO€HME aroMa; HaxoxaeHue B npupone. Dusznueckue u
XUMHUYECKHE CBOMCTBA jkelie3a (B3auMOICHCTBUE C METAJJIaMU, KUCIIOTaAMU U COJISIMH).
Oxkcupnpl, runpokcuasl u conm xkene3a(ll) wm kenmeza(Ill): cocraB, cBoiicTBa
*nonyyeHue.*

XUMUYECKUI 2KCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMu METa/IOB U CILJIABOB,
X (PU3MYECKUMH CBOMCTBAMU; U3YUCHHE PE3YIHTATOB KOPPO3UU METAIOB (BO3MOKHO
HCIIOJIb30BaHNE BUEOMATEPHAIOB), OCOOCHHOCTEHN B3aUMOJIEHCTBUS OKCHAA KAJIBIIUS U
HaTpus C BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB); HCCIICIOBAHKE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHsS Kelie3a B KHUCIOpojae (BO3MOXKHO
HCIIOJb30BaHUE BUIEOMATEPHUATIOB); MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIUNA HA
WOHBI (MarHus, Kajublusi, amtoMuHus, uuHkKa, xene3a(ll) u xeneza(Ill), menu(Il));
HaOJIIOZICHUE U OMKMCAHKE MPOIIECCOB OKPAIIUBAHUS TNIAMEHA MOHAMH HATPHS, KIS U
KaJblus (BO3MOXKHO HCIIOJIB30BAHHME BHIEOMATEPHAIIOB); MCCIENOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCHIA AJIFOMUHUSI U TUAPOKCUA [IUHKA; PEUICHUE SKCIIEPUMEHTAIbHBIX
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3a11a4 no teme «Bakaene MeTajuIbl U UX COETUHEHUSY.

XHAMHMS U OKpy>Karouas cpesa

*HoBble MaTepuanbl U TEXHOJIOTMH. BellecTtBa M MaTepuasnbl B MOBCEJHEBHOU
KU3HM 4YelloBeKa. XHMMHMS M 310poBbe. be3zonmacHoe HCIONb30BaHHE BEIIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBas momomp 0OpU XUMHYECKHX OXKOTax
1 oTpaBiieHUsAX. OCHOBBI SKOJIOTMYECKON IPaMOTHOCTH. ™

*XumMuyeckoe 3arps3HEHHE OKpY’Kawollel cpenbl (IpeaesibHas AOMyCTUMAas
koHLeHTpauus BewecTB — [1J1K). Posib XxuMuu B pellieHHH 3KOJOTMYECKHUX TPOoOIemM.™

*TIpupoaHble MCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOIHBIA Tra3, HEQPTH),
MPOJIYKTHI UX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XHUMHYECKUI HKCIIEPUMEHT: M3yYEHHE O0pa3LOB MaTepUalioB (CTEKIJIO, CIUIABBI
METaJUIOB, MOJIMMEPHBIE MaTepUalIbl).™

MexnpenMeTHbIe CBA3U

Peanuzanusi MeEXNpeaMETHBIX CBA3€H NpU M3y4YeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMH,
TaK W TOHATHUM, SBJISIONIMXCS CUCTEMHBIMU JIJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOT'O IUKIIA.

OO1mMe ecTeCTBEHHO-HAY4YHbIE TMOHSATHA: HAy4HbIH (paKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAIN3, CHHTE3, KiIacCU(DHUKaIUs, TePUOTUIHOCTh, HAOI0ICHNE, SKCTICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICb, SBICHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU, W3OTOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYJa, JICKTPUICCKUN 3aps/l, MPOBOAHUKHU, TOTYIPOBOIHUKH,
IUDIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa,
ra3, pacTBOp, PacTBOPHUMOCTb, KpPUCTA/NIMYECKas penETKa, CIUIaBbl, (U3HUYECKUE
BEIIMYUHBI, €AUHUIBI H3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Comnnre.

buonorus: doTtocunTe3, ApixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
yA00pEeHHs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, TMOJIE3HBIC
MCKOIIaeMble, TOTJTUBO, BOJTHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUYEBHOI'O ITPEJIMETA
«XUMHU» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHHMA

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» AOKHBI COBMANaTh ¢ pesyiapTaTamMu denepanbHoil paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosiee 3HAYUMBIMU SIBISIOTCS:

JIMHHOCTHBIE PE3VJIBTATDI:

JIMYHOCTHBIE ~ pe3yNbTaThl OCBOGHHS MNPOrpaMMbl  OCHOBHOTO  OOIIETo

O6paSOBaHI/I$I JOCTHUTarOTCA B XOAC O6y‘16HI/I}I XMMHMHM B CIHHCTBC y‘l€6HOI>’I )41
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BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMH W JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, NPUHATBIMA B
oOlllecTBE TMpaBWJIaMM W HOPMaMHU TIOBEJIEHUS U CIOCOOCTBYIOT —IIpolieccam
CaMOMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

JInyHOCTHBIE pEe3yabTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJCTBOBATbCA CHUCTEMOW MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMI U paCIIUPEHUE
OTIBITA JIESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAay4YHOMY HaCIEIWI0, TOHMMAHHUS 3HAYEHUS XUMHUYECKOM HaykKu B IKU3HH
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTM BIAJETh JOCTOBEPHOM HH(MOpManuen o
MEPEOBbIX JOCTIKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U 0OILIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABICHUSI O COUHMAIBHBIX HOPMAaX M MPaBWIAX MEXIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH, y4yeOHO-UCCIIE0BATEIbCKOM, TBOPUECKOW M JAPYTUX BUAAX AEATEIbHOCTH,
TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JESTENIbHOCTU IMPH BBINOJIHEHUN y4EOHBIX,
[MO3HABATEJbHBIX 3374, BBINOJHEHUH XHUMHYECKUX JKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B IpOILECCEe
ATOM y4eOHOW JEesTEeNbHOCTH, FOTOBHOCTH OLICHMBATh CBOE MOBEIECHHE U IMOCTYIKHU
CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) LEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHU O BEIIECTBE M XUMHUYECKOH peaKiHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTABJISIOIIUX OCHOBY
JUISl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJBI, B3aUMOCBA35AX YEJIOBEKA C MPUPOJHOM Cpesoil, O
pPOJI XUMUH B NTO3HAHUU ATUX 3aKOHOMEPHOCTE;

MO3HABATENIbHBIX MOTHUBOB, HAMNPABJIEHHBIX HA MOJIyYEHHWE HOBBIX 3HAHUU MO
XUMUH, HEOOXOIUMBIX ISl O0BSICHEHUSI HAOII0aEMBIX TIPOLIECCOB U SIBJICHUN;

MO3HABATENIbHON, WH(POPMAIIMOHHON W YUTATEIHCKOW KYJIBTYPhI, B TOM YHCIIC
HABBIKOB CAMOCTOSATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JTUTEPATYPO,
JTOCTYIMHBIMH TEXHUYECKUMH CPeICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEepeca K OOYUYeHHMI0O U TO3HAHWIO, JIFOOO3HATEIBHOCTU, TOTOBHOCTH U
CITOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIILCKON JACATEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS 00yUYEHUS B JaJIbHEHIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KU3HH, OCO3HAHUS TIOCTEACTBUN U HEMIPUSTHUS BPETHBIX
MPUBBIUEK  (YMOTPEOJICHUST aJKOTONsl, HAPKOTUKOB, KYypeHHs), HEO0OXOJAMMOCTH
cOOMI0ICHNS TIpaBMJI OE30MACHOCTH MPH OOpalleHUH ¢ XUMHUYECKUMHU BEIIECTBAMU B
OBITY U peabHON KU3HU;

5) TpyAOBOrO BOCIIUTAHMUS:
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UHTEpeca K MPAKTHUECKOMY H3YUYEHHIO MpOodeccHil U TpyAa pa3IudyHOTO poja,
YBOKEHUE K TPYyIy U pe3yibTaTaM TPYAOBOH JEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BbIOOpAa MHIMBUIYaJIbHOU
TPACKTOPUHU MPOJOJDKEHUS OO0pa3oBaHMsl € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
po(eCCUOHATIBHON NEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTH
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOT0 OTHOIICHUS K MPHUPOJE KaK UCTOUHUKY KU3ZHU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHMS, IOHUMAHUS IIEHHOCTH 3/I0POBOTO U O€30MacHOTO
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHA K COOCTBEHHOMY (U3NYECKOMY U
MICUXUYECKOMY 3J0POBbIO, OCO3HAHUSI LIEHHOCTU COOJIIOJICHUS TMpaBMJI 0€30MacHOro
MOBE/ICHUS TpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CHUTYAIUSIX, YTPOXKAIOIIUX 3I0POBBIO
U JKU3HU JTIOJICH;

CHOCOOHOCTH NPUMEHSATH 3HAHUS, MOJyYyaeMble NpPU HM3YyYEHUU XUMHH, IS
pellIeHus 3a/1a4, CBA3aHHBIX C OKPY’KaIOLIEH MPUPOIHON Cpesol, MOBBIIECHUS YPOBHS
HKOJIOTMYECKON KYJIbTYPBl, OCO3HAaHUS TJO0AJIBHOIO XapakTepa HKOJIOTHYECKUX
npo0JieM U MyTel UX peleHus IOCPEICTBOM METOA0B XUMUH;

HKOJIOTUYECKOTO MBILUICHUS, YMEHHUS PYKOBOACTBOBATHCSA UM B TIO3HABATENILHOM,
KOMMYHHMKATUBHOW U COLMATbHON MPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOSHHUS 00pa30BaTEIbHONW TMPOTPAMMBI IO
XVUMHH OTPAKAIOT OBJIQJICHUE YHUBEPCAIBHBIMY TTO3HABATEIIEHBIMY JICHCTBUSMHU, B TOM
qHCIIe:

1) Ga30BbIC IOTMUECKHUE ICHCTBUS:

BBISIBJISITH PUYHMHBI M CJICICTBUS MPOCTHIX XUMHUYCCKUX SBJIICHUM;

OCYILECTBIISATh CPAaBHEHHUE, KIACCU(PHUKAIIUI0 XUMUYCCKUX BEIICCTB 10 33JaHHBIM
OCHOBAHUSM U KPUTEPHSIM JIJIsl YKa3aHHBIX JIOTHUYCCKUX OICPALIUii;

CTPOWTH  JIOTHYECKOE  CYXJCHHE IIOCIC  MPEABAPUTEIBHOTO  aHall3a,
BKJTIOYAIOIIEE YCTAaHOBIICHUE MIPUIMHHO-CIICICTBEHHBIX CBSI3EH

CO3/1aBaTh, IPUMEHATH M MPEOOPA30BHIBATH 3HAKW M CHMBOJIBI, MOJCIH M CXCMBI
JUTS PEIIeHUs] y4eOHBIX U TTO3HABATEIIBHBIX 33]1a4 C MIOMOIIBIO TIe/1arora;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE XUMHYECKHX TMPOIECCOB H  HX
TIOCIICACTBYS,

2) 0a30BbI€ UCCIICAOBATEIILCKUE ICHCTBHSL:

C TIOMOIIIBIO IeIarora MPOBOJAUTh XUMUYECCKHI OIBIT, HECIIOKHBIN SKCIIEPUMEHT,
JUTSL YCTAHOBJICHUSI OCOOCHHOCTEH 00BhEKTa U3yUeHUs, IPUIUHHO-CIICICTBCHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;

C TOMOIIBIO TeJarora WM CaMOCTOSTCIIBHO (OpMYyIMpOBaTh O00OIIEHUS U
BBIBOJIBI 10 Pe3yJIbTaTaM IIPOBEICHHOTO HAOJIIOICHHUS, OIIbITA;

3) pabota ¢ uHpopMaIuei:

BBISIBJISATh JePUIMTB MHPOPMAIUK, JAHHBIX, HECOOXOAMMBIX IS PEIICHUS
MIOCTABJICHHOM 3aJ1a4u;
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npeo0pa3oBeIBaTh WHGOPMAITUIO U3 OJHOTO BHJIa B APYTroi (TabIUIly B TEKCT
M Tp.);

UCKATh UM OTOMpaTh MH(POPMALIMIO WM JaHHBIE U3 UCTOYHUKOB C YYETOM
NpeaioKeHHON yueOHOM 3a71auM U 3a/IaHHBIX KPUTEPUEB.

OBiageHue yHUBEpCaIbHBIMU Y4€OHBIMU KOMMYHUKAaTUBHBIMU AEHUCTBUSIMMU:

OpPraHM30BbIBAaTh YUEOHOE B3aMMOJEHUCTBUE B TpymIe (ONpeaesTs oOLe e,
pacupenesnsaTh poii, 10roBapuBaThCs APYT € APYIOM U T. 1.).

C ITOMOUIBIO NEArora WA CaMOCTOSITEIbHO COCTABIIATh YCTHBIE Y NHCbMEHHBIC
TEKCThl C KCIOJIb30BAHMEM HIJUIFOCTPATUBHBIX MAaTEPHAIOB ISl BBICTYIUICHUS NEPEN
ayIUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKaMU; pabOTaTh MHIMBHUAYAJIbHO W B IPYIIIE: HaXOIUTh oOuIee
pelieHre M paspemiarb KOH(JIMKTBI Ha OCHOBE COIVIACOBAHUS IMO3UMLMN M ydeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT, IPUHUMATh U Pa3AEIATh
OTBETCTBEHHOCTD U IIPOSIBIATH TOTOBHOCTB K IPEIOCTABICHUIO OTYETA IIEPE IPYIIIION.

OBajieHue YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JI€HCTBUSMU:

oOHapyXuBaTb U (GOPMYJIHPOBaTh YUEOHYIO MpoOJeMy, ONPENENsITh LENlb
yueOHOMU JesITeIbHOCTH;

BJIAJICTh OCHOBAMM CaMOKOHTPOJISI, CaMOOLICHKH, IIPUHATHS PELIEHUH U
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOPA B YUEOHON M TO3HABATEILHOM IESATEIbHOCTH;

COOTHOCHUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMHU, OCYIIECTBIATH
KOHTPOJIb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PEe3yJbTara, ONPEICIAThH
CHocOOBI ICUCTBUI B paMKaxX MPEIJIOAKEHHBIX YCIOBHIM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOU JICHUCTBUS B COOTBETCTBUU C U3MEHSAIOLIENCS CUTYalUE;

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllUU U IIpeUIaraTh IUIaH €€ U3MECHEHUS;

IpEeIBUAETh TPYIHOCTHU, KOTOpPHIE MOTYT BO3HHMKHYTh IMpPH pEILICHUU ydyeOHOU
3a/1a4y;

NOHMMATh MPHUYUHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbTar
JESITeIbHOCTH, OIpEeNessaTh IMO3UTUBHBIE W3MEHEHUS M HanpaBlieHUs, TpeOyromiue
nanbHeuen paboTsl,

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHIO.

ITPEAMETHBIE PE3VYJIBTATHI

B cocTaBe mpeaMeTHBIX pe3yJabTaTOB MO OCBOCHUIO 00S3aTEILHOTO COJIEPIKaHMUSI,
YCTaHOBJICHHOTO JaHHOW DenepaibHON pabodeid MporpamMMoO, BBIICISIOT: HAYYHBIC
3HAHWS, YMEHHS W CIOCOOBI ACHCTBUH, crnenuduyueckue s y4eOHOro mpeaMera
«XuMus», BUABI ACATEIBPHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €0 WHTEPIPETAIIHH,
peoOpa30BaHUIO M MPUMEHCHHIO B Pa3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX:

MIPE/ICTABIICHUE O 3aKOHOMEPHOCTSX U II03HABAEMOCTH SIBIICHHHA TPUPO/IBI,
MOHUMaHue OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKh Kak o0O0JlacTh
COBPEMEHHOTO ©CTECTBO3HAHMS, KOMIIOHEHTa OOIIEH KyJIbTYphl W TPAKTHYCCKOU
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JESITETPHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMHUHU CPEJIN IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMH IMOHATHIHOIO armapata U CUMBOJUYECKOTO SI3bIKa XUMHUU
JUISL COCTaBlIeHUs (POPMYII HEOPTAaHUUYECKHUX BEIECTB, YPABHEHUN XUMUYECKUX PEaKIUi
(c omopoit Ha anrOpuUTM YYeOHBIX JIEWCTBHI); BIIAJICHUE OCHOBAMH XHUMHUYECKOU
HomeHkaTypsl (IUPAC u TpuBHanbHOI) U yMEHUE HMCIOJIB30BaTh €€ NIl pelIeHUs
yueOHO-TI03HaBaTEIbHBIX 3aJ]a4 C MOMOUIBI0 YUUTENS; YMEHHE HCIOJIb30BaTh MOJIETU
JUIsi OOBSICHEHMS] CTPOCHUS AaTOMOB W MOJIEKYJ IO alIrOpuTMy C OINOpOM Ha
ONPEACIICHUS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUA U YMEHHUE C MTOMOIIBI YUUTEIA
MPUMEHATh CUCTEMY XWMHYECKUX 3HAHWUW I YCTAHOBJICHUS B3aMMOCBSI3EM MEXKIY
W3YYCHHBIM MAaTEpPUaIOM W IPU TOJYYEHWH HOBBIX 3HAHHWM, 4 TAKXKE B MPOLECCE
BBITIOJTHEHUST Y4Ye€OHBIX 3aJaHUi U npu paboTe ¢ MCTOYHMKAMH XUMHUYECKOU
uH(dOopMaIuu, KOTopasi BKIIOYAeT:

BAKHEUILINE XUMHUYECKUE IIOHATUA: XUMHUYECKUU DJIIEMEHT, aTOM, MOJIEKya,
BEIIECTBO, IPOCTOE U CJIOXHOE BELIECTBO, OJAHOPOJHAS W HEOLHOPOJHAs CMECh,
OTHOCHUTEIIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MAaccChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIH 00bEeM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJIb (CpeaHsis),
XMMHUYECKasi peaklus, pEakiud COCAUHEHUS, PEAKUUMU PA3JIOKECHUS, pPEaKIuu
3aMEIIeHUs], peakIuu 00MeHa, TeTrIoBol A (EeKT peakuuu, dK30- U IHAOTEPMUUYECKUE
peaKuuu, pacTBOpP, MACCOBAs JOJISI XMMHUYECKOTO 3JIEMEHTA B COCIMHEHHH, MacCOBasd
JIOJIS1 U IPOLICHTHAsI KOHLIEHTPAIMs BEMIECTBA B paCTBOPE, AP0 ATOMA, SIICKTPUUECKUN
CJIOM aTtoma, aTOMHas OpOWTallb, paAuyC aToma, BaJEHTHOCTh, CTEMEHb OKHUCJICHUS,
XUMHUYECKasi CBSA3b, JIECKTPOOTPHUIATEIBHOCTD, MOJAPHAs U HEMOJSPHAsT KOBAJCHTHAs
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAs CBSI3b, KPHUCTA/UIMUECKas penieTka (aToMHas,
HMOHHAsl, MeTaJUIM4ecKasi, MOJICKYJsIpHasi), MOH, KaTHOH, aHWUOH, JJIEKTPOJUT U HE
ANEKTPOJUT,  DJICKTPOJUTHYECKAss  JUCCOIMAIUS, pEakluu HOHHOTO  OOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH, OKHUCIUTEIb U  BOCCTAHOBUTEID,
OKHCJICHME W BOCCTAHOBJICHUE, DJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTrop, MpeAeIbHO
nonycrumas koHuentpauus (I1I1K), koppo3ust MeTanios, CIiaBbl;

OCHOBOIIOJIararolMe 3aKOHbI XUMUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanuecknii
3akoH J[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUM XHMHUHU: ATOMHO-MOJICKYJISIDHAs TEOpHSs, TEOPHUS DICKTPOJIUTHUYECKON
JIMCCOLIMALNM, a TAaK)KE MPEACTABJICHUA O HAyYHBIX METOJaX IMO3HAHUS, B TOM YHUCIE
AKCIIEPUMEHTAIIBHBIX M TEOPETUUYECKUX METOJIaX HUCCIEAOBAHMS BEUIECTB U WM3YyUYCHUS
XUMHUYECKUX PEaKIIUM;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(pamnyc aroma, DdJIEKTPOOTPHUIATEIBLHOCTh), MPOCTBHIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUS dJIeMeHTOB B Ilepuoguyeckoid cucreme (B MajbIX MEPHOJIAX M TJIABHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3h MOJIOKCHUS
aneMeHTa B llepmoguueckod CHCTEME C YHMCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij slpa, 0o0IIee YucCIo AJIEKTPOHOB),
pacnpeesieHueM 3JIEKTPOHOB IO 3HEPIETUYECKHM YPOBHSAM aTOMOB IMEPBBIX TPEX
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NEPUOOB, KaJus U KaIbIlUsl; KJIaCCUPHUIMPOBATH XUMHUUECKHE IEMEHTHI C OTIOPOH Ha
onpeneneHus: Gu3nUecKoro cMbiciaa MUGPOBBIX TAHHBIX MEPUOANUECKON TaOIHIIbL;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIleCTBA
U XUMHYECKHE PEaKIMU C OMOpPON Ha CXEMbI; ONPEACNSITh BAJICHTHOCTh U CTENEHb
OKHUCJICHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBSA3U U THUIl KPUCTALTUYECKOM
CTPYKTYpPBI B COEJIUHEHUSIX, 3apsijl HOHA, XapaKTep Cpelibl B BOAHBIX PACTBOPAX BEIIECTB
(KUCTIOT, OCHOBaHUM), OKUCIUTEIb W BOCCTAHOBUTEIL [0 AJITOPUTMY YYEOHBIX
TNICUCTBUU;

YMEHHE XapaKTepHu30BaThb C OMOPOM Ha CXeMy (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPOJ, rpadut, anmas, KpeMHHUH, a30T,
docdop, cepa, xJ0p, HATpU, Kaluh, MarHUi, KadblMi, aTIOMUHUN, >KEIE30) H
CJIO’KHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BO/a, aMMHUAK, XJIOPOBOAOPO,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUIBI MeTauioB I - ITA rpynm, amomunus, menu (1),
nuHka, xkenesa (II u III), okcuast yriepoaa (I u IV), kpemuus (IV), azota u pocdopa
(I u V), ceput (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBATh C ONMOPO Ha IJIaH U KIFOUEBbHIE
CJIOBA; YMEHHUE MIPOrHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTHU
OT HUX COCTaBa M CTPOCHHUS IOCJE MNPEABAPUTEIBHOIO aHAJN3a IOJ PYKOBOJCTBOM
nejarora, MPUMEHEHHWE BEIIECTB B 3aBUCHUMOCTH OT WX CBOMCTB, BO3MO>KHOCTb
MIPOTEKAHUSI XUMUYECKUX TMPEBPAIICHUI B Pa3IMUHBIX YCJIOBUSX, BJIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTAHMU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPELLY;

YMEHUE COCTaBJIATH MO 00paslly, CXeMe, alrOpuTMy Y4YE€OHBIX JIEWCTBHIA
MOJIEKYJISIPHBIE M HOHHBIC YPaBHEHHSI peakluid (B TOM YKCIIe peaKInii HOHHOTO OOMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil), WILIIOCTPUPYIOMIUX XUMUYECKUE
CBOWCTBA WM3YYCHHBIX KJIAcCOB /rpynn HEOPraHMYECKHMX BEIIECTB, a TaKXkKe
MOJITBEPIKIAOIIUX TEHETUYECKYIO B3aUMOCBSI3b MKy HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChI
BELIECTB, MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COEIMHEHUHU, MACCOBYIO JOJIO
BELIECTBA B PacTBOPE, KOJUYECTBO BELIECTBA M €ro Maccy, oObEM ra3oB C ONOPOi Ha
oO1mue hopMyJibl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HAXOJUTh KOJIMYECTBO BEIECTBA, 00BEM M MAacCy PeareHTOB WM MPOYKTOB PEAKIIUU C
OTOpoi Ha 00paszel], aNroOpUTM yueOHBIX JEHCTBU;

BJIa/ICHHE OCHOBHBIMHU METOJIaMU HAyYHOTO MO3HaHUs (HaOII0ieHUEe, U3MEpPEHUE,
AKCIIEPUMEHT, MOJICIHPOBAHUE) MPH H3YyUYECHUU BEHIECTB M XUMHYECKHX SIBICHUH C
OMOpOl Ha alIropuTM Y4eOHBIX JEWUCTBHUM; yMeHUe chOpMYIUpOBaTh MPOOJIEMy H
NPEIJIOKUTh TYyTH €€ PEIICHHs C TOMOINBI0 TeJarora; 3HaHHE OCHOB Oe30IacHOi
paboThl C XWMHUYECKMMH BEIIECTBAMH, XUMHUYECKOW TOCYyAOH M JabopaTOpHBIM
000opy10BaHUEM;

HAJIMYUE MPAKTUICCKUX HABBIKOB TUIAHUPOBAHHUS U OCYIIECTBICHHS CIETYIONINX
XUMHUYECKUX HKCIEPUMEHTOB TIOJ PYKOBOJACTBOM YUHUTENsI C OOCYXJACHHEM IjaHa
PabOTHI MJIM COCTABIICHHEM TaOJIHIIBI:

U3y4EHHUE U ONMCaHue (PU3NUECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C (U3UMUECKUMH M XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUICCKUX PEaAKITUi;
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U3y4eHHE CIIOCOOOB pa3fiesieHus: CMeceil;

MOJTydeHUE KUCIOPO/ia ¥ U3YUCHHE €T0 CBOICTB;

MOJTy4eHHE BOJIOPOa U U3YUICHHE €r0 CBOWCTB;

MOJTyYeHHUE YTIIEKUCIIOTO Ta3a U U3yU4eHHe er0 CBOWCTB;

MOJTydYeHUE aMMHaKa ¥ U3y4eHHUE er0 CBOHCTB;

IIPUTOTOBJICHHE PAcCTBOPOB C OMNPEICICHHON MaccoBOH 0yl pacTBOPEHHOTO
BEIIICCTBA,

WCCJICIOBAHNE M ONMCAaHUE CBOWCTB HEOPTaHMYECKUX BEIIECTB PA3THMYHBIX
KJIACCOB;

MpUMEHEHUE WHANKATOPOB (JaKkMyca, METWIOpamwka u QeHoadTamenHa) s
OTIpeIeICHNS XapaKTepa CPeibl B PACTBOPAX KUCIIOT U IICIIOYCH;

U3YYCHUE B3aWMOJICHCTBHSI KHCIOT C MeETaUlaMH, OKCHIAMH METaJIJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSIMH, COJISIMHU;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHUE OJIHOTO METajlia IPYTrUM U3 pacTBOpa COJH;

uccienoBanre aM(pOTEPHBIX CBOMCTB TUAPOKCHIIOB aTIOMUHUS U IIMHKA,

peleHrue  AKCIEPUMEHTANbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPTaHWYECKUX COCTUHECHUNY;

pelIeHHe  JKCIEPUMEHTAJIBHBIX  3aJad 10 TeMe  «DJIeKTPOJIUTHICCKAs
JTUCCOLIHAITISY;

pEIIeHNE IKCIIePUMEHTAIBHBIX 3a/ad 1Mo TeMe «BakHeWmme HeMeTalIbl U uX
COCTUHCHHUS;

pEIIeHNe SKCIEPUMEHTAIBHBIX 3a/ad Mo TemMe «BakHelmume MeTamisl U uX
COCTUHCHHUS;

XUMUYECKHE DKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE TPU3HAKK TTPOTEKAHUS PEaKIIHiA
HOHHOTO 0OMEHa;

KaueCTBCHHBIC PEaKIIMH Ha TPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HOHBL:
xJjopua-, Opomuna-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCHJI-MOHBI, KAaTHOHBI aMMOHWS, MarHusl, KaJbllUs, aJIFOMHHHUA, kene3a (2+) u
xenesa (3+), meau (2+), IMHKA;

YMECHHE TMPEACTaBIATh pPE3yJbTaThl JKCIIEPUMEHTa B (QOpPME BBIBOJIOB,
J0Ka3aTeNIbCTB, TPA(UKOB U TAOJIHI] U BBISBIISITH SMITMPUYESCKAE 3aKOHOMEPHOCTH,

BJIAJICHUE MPaBWJIaMU O€30MaCHOTO OOpAICHUS C BEIIECTBAMHU, UCIIOIH3yEMbIMU
B TIOBCCIHEBHOH JKM3HU, a TaKKE IpPaBHJIAMH ITOBEIACHUS B IEIIX COCPEKCHUS
3I0POBBbS M OKPYKAIOIICH TPHPOAHOW Cpenbl; MOHWMaHHWE Bpeda (OMacHOCTH)
BO3JICHCTBHS Ha JKWUBBIC OPraHW3MbI OIPEACIICHHBIX BEIISCTB, a TaKXe CIOCOOOB
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3ACHCTBUS; MOHUMAaHWUE 3HAYCHUS
KHUPOB, OCITIKOB, YTJIEBOAOB IS OpraHN3Ma YeJIOBEKa;

BJIAJICHUEC OCHOBAMH XHUMHYECKOW TI'PaMOTHOCTH, BKJIIOYAIONIEH yMEHHE
MPAaBWJIBHO WCIOJb30BaTh HW3YYCHHBIC BEIIeCTBA M MaTepuaibl (B TOM YHCIIE,
MUHEPAJILHBIC YIAOOPECHHS, METaUIbl U CIUIaBBI, MPOIYKTHI MEPEpadOTKH MPUPOTHBIX
HMCTOYHHUKOB YTJIEBOAOPOMOB (YIJis, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO3SICTBE, HAa TPOU3BOJACTBE, YMCHHE NPUBOAUTH TPUMEPHI  MPABUIBHOTO
WCIIOJIH30BAHUS N3YUEHHBIX BEIIECTB U MaTEPUAJIOB;
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YMEHHE YCTaHABJIMBATh CBSA3H MEXKIY pealbHO HAOI0aeMbIMH XUMHUYECKUMU
ABJICHUSIMU M MPOLIECCaMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSACHATH
OPUYUHBl MHOTOOOpPa3usl BEIIECTB; YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO
3HAHUSAMU JPYTUX YUEOHBIX IPEIMETOB C TOMOIIBIO NIEAArora;

npejcTaBlIeHue O cdepax NpoPecCHOHATBHON JESTENBHOCTH, CBA3aHHBIX C
XUMHEH M COBPEMEHHBIMM TEXHOJOTMSMH, OCHOBAHHBIMH Ha  JOCTHIKEHUSAX
XUMHUYECKON HAyKd; HaJIM4uMe OmnblTa paboThl C pPA3IUYHBIMU HMCTOYHHUKAMM
uHpOpMallMK 0 XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHHKH,
MHTEPHET-PECYPChl) C ONOpPOMl Ha aIrOPUTM: YMEHHE OOBEKTHUBHO OLICHHBATh
uH(GOPMAIIMIO O BEIIECTBAX, UX MPEBPAILICHUAX U MTPAKTUIECKOM IPUMEHEHUH.

TpeOoBaHHs K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TNpeaMeTa
«XuMus», pacrpeiesieHHbIe 110 rojilaM 00y4YeHus

Pesynbrarel mo romaM ¢GopMyIupYIOTCS MO MNPUHLIMITYY J00aBJIEHUS HOBBIX
pe3ynbTaToOB OT IroJa K rojay, y»K€ Ha3BaHHbIE B NPEAbIAYIIMX Tofax MO3ULUH, Kak
IIPaBUJIO, JOCIOBHO HE MOBTOPSIFOTCS, HO YYUTHIBAIOTCS (PE3yJabTaThl OYEPETHOTO TOja
10 YMOJIYaHHIO BKIIFOYAIOT PE3YJIbTaThl MPEABIIYIIHX JIET).

8 KIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IIOHSATHW: aToOM, MOJIEKya,
XUMHUYECKUN AJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAS), BAJICHTHOCTH, OTHOCHUTEIbHAS aTOMHAs W MOJICKYJIsApHAas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI MAacCa, MAaCCOBAsl I0JIsI XUMUYECKOTO dJIEMEHTA
B COCIWHEHWUHU, MOJSIpHBIH 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3JIEKTPOOTPHUIIATEITLHOCT ™, CTENEHb  OKHWCJICHUS,  XUMHUYECKas  peakius,
KIaccu(pukanusa peakiuil: peakiud COEAMHEHUS, PEaKIMU Pa3NIOKECHHs, pPEaKIuu
3aMEIICHUs], PEaKIui 00OMEeHa, 9K30- U DHJIOTEPMHUECKUE PEaKIIUM; *TeTrioBol ddekT
peakiuu™; aIpo aroma, dJIEKTPOHHBIN CIIOM aTroMa, aTOMHAasi OpOUTalb, PaluyC aToMa,
XUMUYECKasi CBSA3b, MOJISIPHASI U HEMOJSpHAasi KOBAJICHTHAsI CBsI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHWOH, PacTBOP, MaccOBas JIOJIS BEIIeCTBa (TPOIEHTHAs KOHIICHTpAIus) B
pacTBope;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TMOHATHN (cM. m. 1) u
MIPUMEHSTD 3TH TIOHSTHS TP ONTUCAHUH BEIIECTB U UX MPEBPaICHUH;

WCITOJI30BaTh XMMHYECKYI0 CHMBOJIMKY JIJII COCTaBJICHHS (DOPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHECHUH XUMHYECKUX PEAKIIHM, dJICKTPOHHOTO OaaHca;

OTIPEIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIEHb
OKHUCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIMHEHUSIX C OMOPOM HA OMpENeSICHHUs, B TOM
YHUCJIE€ CTPYKTYPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIacCy
coenmuHEeHM 1o ¢dopMmysaM; BHUJ XHUMHYECKOW CBS3U (KOBAJCHTHAas W HWOHHAs) B
HEOPTaHWYECKUX COCTUHEHUSX;

UMETh TIPEACTABICHHE O CHUCTEME XHUMHYECKUX 3HAHUW, YMETh C TOMOIIBIO
VUHUTEIS MPUMEHSTh CUCTEMY XMMHUYECKUX 3HAHUMU, ISl YCTAHOBJIIEHUS B3aWMOCBS3HU
MEX]Ty H3y4YE€HHBIM MaTEPHAIOM | MPHU TOTYyYESHUH HOBBIX 3HAHMM, a TaKXKe MPU padoTe
C WCTOYHMKAMH XUMHUYeckoil uHpopmamuu. OpHEHTUPOBATHCA B TMOHATHSIX U
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OTepupOBaTH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHUN YU€OHBIX 3aTaHHM
U PEIICHUH PACUETHBIX 3aJa4 C OMOpPOil HA aNrOpPUTM Y4EeOHBIX JNEHCTBUN H3yUYECHHbIC
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmaccel, [lepumonuueckuit 3axon JI.H.
MenpeneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJIEKYJIIpHas
teopusi. COOTHOCUTH 00O3HAYEHUSs, KOTOphle MMeroTcs B Tabmuue «llepuoanueckas
cucteMa  xumudeckux  osnementoB  JI. 1.  MenneneeBa» ¢ UYHMCIIOBBIMU
XapaKTEpPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX 3JE€MEHTOB (COCTaB M 3aps sipa,
o011ee YHCIIO 3JIEKTPOHOB M PACIPEACIIEHNE UX MO AIEKTPOHHBIM CIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE OJEMEHTHI; HEOPraHMYECKUE BEIIECTBA;
XUMUYECKHE peakiuu (10 YHCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIMHM BEIIECTB, ITO
TerIoBoMy 3P (GEeKTy, MO0 U3MEHECHHUIO CTEIICHU OKHUCIICHHS XUMHUYECKUX JJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXkAasi OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKINI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHUS;
BO3MOKHOCTH TMPOTEKAHUSI XMMUUYECKUX MPEBPAIEHUN B Pa3IUYHBIX YCIOBHSIX MOCIE
MIPEABAPUTEILHOTO O0CYKICHHUS C IIe1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA M0 (pOpMyse COEIMHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUETHl 1O YPAaBHCHHUIO XUMHUYECKON PEaKIMH C
OTIOPOM Ha aJrOpUTM;

MPUMEHSATh OCHOBHBIC OIEPAIMA MBICTUTEIHPHOW NEATCIbHOCTH — aHallu3 M|
CUHTE3, CpaBHEHHUE, O0000IlIeHHe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBICHUE
MIPUYHHHO-CJICACTBEHHBIX CBS3CH — IJI1 M3yYCHHs] CBOWCTB BEIIECTB M XHMHYECKHX
peakiuii; €CTeCTBEHHO-HAy4YHbIE METOJbl IO3HAHUS — HAONIOJCHHE, HW3MEpEHHE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)® 107 PYKOBOJICTBOM
nejarora;

CJIeIOBaTh TMpPaBWIAM TOJIb30BAHUS XMMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0oOpyJ0OBaHUEM, a TaK)Ke MpaBWaM OOpAalleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKITUSIMU T10 BBITIOJIHEHUIO J1a00OPATOPHBIX XUMUYECKUX OTBITOB IO TOJYYSHHUIO U
coOUpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
U TIPOBOAUTH XUMHUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOYCH U
KHCJIOT C MOMOUIBI0O HHIUKATOPOB (JaKMycC, (eHodTanenH, METWIOPAHX U JIp.),
MTOATBEPI)KIAIONINX KAaYECTBEHHBIH COCTaB HEOPTaHWYECKUX BEMIECTB (KaueCTBEHHBIC
pEeaKIMK Ha HOHBI) IOl PYKOBOJICTBOM II€/Iarora.

9 KIIACC

pPacKpbIBaTh CMBIC OCHOBHBIX XHMMHYECKUX IOHATHH: XUMHUYCCKUH DJIEMCHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO, CIOKHOE BEIECTBO,
BaJICHTHOCTH, JJICKTPOOTPHUIIATEILHOCTh, CTCIICHh OKHCIICHHS, XMMHYECKasl pPEaKIus,
XUMHYECKasi CBSA3b, *TEIIOBOM A((PEeKT peakinu, MOJIb™, MOJISPHBIA 00BEM, pacTBOD;
AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, SJICKTPOIUTUYECKAST TUCCOIUAIUS, PEaKIIMd HOHHOTO
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oOMeHa, KaTalu3aTtop, *XWMHUYECKOE€ paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIe
peakIMu™, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCINUTEIh, BOCCTAHOBUTEIb,
OKHCJIEHUE W BOCCTAHOBJICHUE, aJUIOTpOIus, amM(pOTEPHOCTh, XHUMUYECKAs CBA3b
(koBaJieHTHasi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYEcKash pemeTka, *Koppo3us
METaJJIOB, CIUIaBbl; CKOPOCTh XHWMHMUYECKOW peakIuu™, MpeaeiabHO JOmycTHUMas
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUNA (cM. m. 1) u
MPUMEHSTH 3TU MOHSTHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CUMBOJIBI ISl (PUKCAIMM PE3yJNbTaTOB HaOIIOCHHUIA,
cocTaBlicHUs] (OpMYJ BEIIECTB U YPAaBHEHUW XMMHMUYECKUX PEAKIMH, 3allMCU JaHHBIX
ycnoBuit 3a7a4. Mcnons3oBaTe 0003HaueHus, umeronuecs B [lepuoanyeckoit cucreme
1 TabJMIle PACTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJIsI BBIIIOJTHEHUS
3a1aHUM.

ONPENENSTh BAJICHTHOCTh M CTEIEHb OKHUCICHUS XUMHUYECKHX D3JIEMEHTOB B
COCIMHEHMSX PA3IMYHOIO COCTaBa; IPHHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAVHEHHUI C ONOpOM Ha OINPENENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BU/Ibl XUMHUYECKOHN CBSI3U (KOBaJEHTHAsl, MIOHHAs, METAJUIMUECKasi) B HEOPTraHUYECKUX
COEIMHEHMSX; 3apsii MOHA IO XUMHUYECKOW (opmyie; XapakTep cpelbl B BOJIHBIX
pacTBOopax KHCJIOT W IIeJoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BellecTBa™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MeHngeneeBa wu
JEMOHCTPUPOBATh €ro IMOHHMMAHHE: *OMHCHhIBATh U XapaKTEPHU30BaTh* TaOIMYHYIO
¢dopmy Ilepuogmueckoil cUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb MOHSATHUS
«rnaBHas noarpynmna (A-rpynma)» u «mnobouHas noarpymnmna (b-rpymma)», manbie u
OOJIbIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKON
Ta0NUIe, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSI ATOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o0LIee YHUCIO AIEKTPOHOB U PaCTIpeieSieHUe X MO IEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUM B IpEAeNiax MajblX NEPUOJOB U TJIABHBIX HOATPYIII C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DBJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHE peakuuu (M0 YMCIY U COCTaBy YYacTBYIOIIMX B pPEaKLUU BELIECTB, IO
TerioBoMy 3G (}EKTy, M0 U3MEHEHUIO CTeNeHEeW OKMCICHHUS] XUMHUYECKUX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIICLM(PUIECKUE XUMUYECKHE CBOMCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi ONMUCAHHWE MPUMEPAMHU MOJIEKYJSPHBIX U
VOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM C OIIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMSI JIEKTPOIUTHUYECKON AMCCOUMALMU KUCIOT, LIENoYell u
COJICH; TIOJIHBIE M COKpALIEHHBIE YpaBHEHUS pPEakUuMid MOHHOrO OOMEHa; YpaBHEHHS
peaKLnii, TOATBEPKAAOIINX CYIIECTBOBAHUE T€HETHUECKOU CBSA3M MEXIY BEUIECTBAMU
Pa3IMYHBIX KJIACCOB;

packpbIBaTh CYIHOCTh OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;

IPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS;
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BO3MOXXHOCTH TPOTEKaHHsSI XUMHUYECKHX NPEBpAIICHUN TMOcie MPeaBaPUTEIHLHOTO
00CYXIEHUS C MeAaroroM;

BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JeMEHTa Mo (opMyse COSIMHEHUS; MACCOBYIO JOIIO
BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPAaBHEHHIO XMMUYECKON PEaKIUU C
OIIOPOM Ha AJITOPUTM;

ClleZIoBaTh MpaBUJIaM TOJb30BAHUS XHUMHYECKOW TMOCYAOH U J1abOpaTOpHBIM
0o0OpyJOBaHHEM, a TaKXKe IpaBUjaM OOpalLIeHHs C BELIECTBAMU B COOTBETCTBHM C
MHCTPYKIHUSMU IO BBIMOJHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYCHHIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO ra3a);

IPOBOAUTH PEAKIMH, TMOATBEPHKIAIOIINE KAYeCTBEHHBIM COCTaB pa3IMYHbIX
BEIIECTB: pACMO3HAaBaTh OMNBITHBIM MMYyTEM XJIOpUI- OpOMHUI-, MOAUA-, KapOoHAT-,
docdar-, cunmkar-, cynbdar-, THIPOKCHI-UOHBI, KAaTHOHBI AMMOHHS ¥ HOHBI
M3YYEHHBIX METAJJIOB, NPUCYTCTBYIOLME B BOJHBIX pacTBOpax HEOPraHUYECKUX
BEIIIECTB;

IPUMEHATh OCHOBHBIE OINEpPAlMU MBICIUTEIbHON NEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0000IlEHUe, CHUCTEMAaTU3allil0, BbBIABICHUE  MPUUYUHHO-
CIIEZICTBEHHBIX CBA3€W — JUIsl U3y4EHHUs] CBOMCTB BELIECTB M XMUMMUYECKUX pEaKuil;
€CTECTBEHHO-HAY4HbIE METO/Ibl TIO3HAHUSI — HAOIIOIEHUE, U3MEPEHHE, MOJIEIUPOBAHUE,
HKCHEPUMEHT (peasibHbIM U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtnueckoe MIaHUPOBAHME U KOJWYECTBO YAaCOB, OTBOAMMBIX Ha OCBOCHHME Ka)JIOH TE€Mbl y4e€OHOIO INpenMera
«Xumusg» DenepanbHON aJaNTUPOBAHHOM OCHOBHOM 00pa30BaTeNIbHOM MporpaMMbl OCHOBHOIO OOIEro oOpa3oBaHUs
00yYaronuxcs ¢ 3aJep’KKOM NCUXUUYECKOTO Pa3BUTHS, B IIEJIOM COBIAAAIOT C COOTBETCTBYIOIIUM paszenoM PenepanbHOR
pabouell mporpammsl y4eOHOTo npeamera «XHUMHs» OCHOBHOM 00pa3oBareiabHOW NpOrpaMMbl OCHOBHOIO OOIIErO
oOpazoBanus. [lpu stom Opranusainus BIpaBe caMa BHOCHTbh M3MEHEHHS B COJEp)KaHUE U pacIpelesieHHe y4eOHOro
Mmarepuana Mo rogaMm oOydeHus, B MOCIEI0BAaTEIbHOCTh U3YUEHHSI TEM U KOJIMYECTBO YAaCOB HA OCBOCHHE Ka)KJIOW TEMBI,
orpesesieHue OpraHu3alMOHHBIX (hopM 00yueHus U T.11. OO0CHOBAaHHOCTH JIAHHBIX U3MEHEHUN ONPEEIIIeTCs BhIOPAHHBIM
oOpazoBarenbHOM opraHuzanueii YMK, UWHAMBUAYanbHbBIMU TCUXO(PU3HMUYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX
oOyuaromuxcst ¢ 3I1P, cTeneHpl0 OCBOEHHOCTH MMM y4E€OHBIX TE€M, PEKOMEHJALUSIMHU 1O OTOOpY M ajanTanuu y4eOHOTOo
MaTepuaja o XUMHUH, IPeACTaBIeHHbIMU B [[0ICHUTENBHON 3aIKCKeE.

Temarnueckoe muaHupoBanue g oOywaromuiica ¢ 3I1P mpeanonaraer ocBoeHue MporpaMMbl B MHKIIO3UBHOM
KJIacCe;

1-i BapuanT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 4 B HEnemt0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMsl)
IIpuMepHbIE TEMBI, OcHOBHOe coflep:kaHne OcHOBHbBIE BHJIbI eI TEJILHOCTH
pacKpbIBaKONIUe JTaHHBIH 00y4aromuxcs

paszes nporpaMmel,
H KOJINYECTBO YaCOB,
0TBOIMMOE HA MX H3y4YeHHe

Pa3znen 1.JlepBoHavanbHble XuMHYeckue mousaTus(20 1)
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Tema 1. XumMusi — BaskHast
00J1aCTh €CTeCTBOZHAHHUA U
NPAKTHYECKOM 1eSITeTbHOCTH
YeJI0BeKAa

()

[Ipeamet xumuu.* Ponb XumMuu B )KU3HH YeTOBeKa. XUMUS B
cucTteMe HayK. MeTobl MO3HAHUS B XUMHH.

Tena u BeniecTBa. Pu3nyecKkre CBOICTBA BEIIECTB. ArperarHoe
cocTostHue BeriecTB. YucThie BemecTBa U cMecH. CIocoObl
paszaenenus cMeceil. GU3HYECKUE U XUMHUCCKHE SIBIICHHS.
[Ipu3HaKHU U yCIIOBHS MPOTECKAHHUS XUMHUCCKHX PEAKIUH.
3HAKOMCTBO C MPaBWIIaMH OE30MACHOCTH U MPUEMaMH paOOTHI B
XHMHUUYECKOH TabopaTtopui.

JemoHcTpanuu

1. JIabopatopHOe 060pya0BaHHE.

2. PaznnuHble BUIBI XUMHYECKON TTOCY/IbIL.

3. OGpa3siibl BEmIeCTB.

4. Crioco0Osl pasaeneHus cMecel (GuIbTpoBaHNE, BRIIAPHBAHUE,
JUCTWILISANNSA, XpoMaTorpadus).

JlaGopaTopHble M IpaKTHYECKUE PAGOTHI

Jlabopamopuvie onvimul:

Onmcanye GU3NIECKUX CBOICTB BEIIECTB.

Paznenenne cMecu ¢ MOMOIIBIO MarHUTA.

Ipakmuueckue pabomo:

Ne 1. JIabopatopHOoe 000pyOBaHUE U IPUEMBI PAOOTHI C HHAM.
[IpaBumna 6e30macHOi pabOTH B XUMUYECKOH JTaO0OPaTOPHH.
Ne 2. OuncTKa 3arpsi3HEHHON TOBapEHHOM COJIU
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PackpbIBaTh CMBICT H3y4aeMbIX HOHITHH C MOMOIIBIO MEJarora.

PackpsIBaTh ponb XMMHHU B IPUPOIE U )KU3HU UENIOBEKa, €€ CBSA3b C IPYTHMH HayKaMH.

PaznuuaTh unCTHIE BENECTBA U CMECH; OHOPOIHbBIE H HEOJHOPOIHBIE CMECH;

PaznuuaTe Gusnueckne u XUMHYECKHE SIBICHUS C OTIOPOI Ha ONPEIeNeHNs.

OmpenensiTs NpU3HAKK XUMHIECKUX PEAKINI U YCIOBHS X MPOTEKAHMS.

CiretoBaTh IIpaBUIIaM MOJIB30BAHMS XMMHYECKON ITOCYI0H U 1a00paTOpHEIM
00opyIoBaHUEM, a TAKOKE MPaBHIIaM OOpAIeHUs ¢ XHMHYECKIMH Bellle-CTBAMH B
COOTBETCTBUH C HHCTPYKIMSMH TI0 BHIITOTHCHUIO IPAKTHIECKHX PAbOT IO
KOHTPOJIEM Iearora.

ITnaHupoBaTh M NPOBOJUTH XUMHYECKHI SKCIIEPUMEHT T10 H3YUIEHHIO M OMHCAHUIO
(hU3MYECKUX CBOMCTB BEILECTB, CIIOCOOOB pa3/ieNieHNs] CMeceil BEIECTB MO
PYKOBOZCTBOM Tiearora ¢ 00CyKIeHHEM IIaHa paboThI.

Vcrionp30BaTh MpY BEITIOIHEHUH YY€OHBIX 3aJaHUH U B IIPOIIECCE MCCIIEI0BATEILCKOM
NeATeNIbHOCTH HayYHO-TIONYJISIPHYIO JINTEPATypy XMMHUECKOTO COJIEpIKaHus,
CIpaBOYHbIE MaTepuabl, pecypchl VIHTepHeTa 0/ pyKOBOJICTBOM I1€/Iarora.

BricTpanBate pa3BépHyTHIE NUCHMEHHBIE U YCTHBIE OTBETHI C ONOPOW Ha HH(OPMAIHIO
n3 yueOHMKA U CIIPAaBOYHBIX MAaTE€PHAIOB, IPAMOTHO HUCIIOIb30BATh N3yIEHHBIN
MOHATUHHBIN anmapar Kypca XUMHUU



Tema 2. BemecrBa
U XHMHYECKHE PeaKIHu
(15 9)

ATOMBI ¥ MOJIEKYJIBL. XUMHUECKHE JIEMEHTHI. 3HAKU (CHMBOJIBI)
XUMHYECKHX 3JIeMeHTOB. [IpocThie U CII0XKHBIE BelllecTBa. ATOMHO-
MOJIEKYJIIPHOE YUCHHE.

Xumudeckast popmyina. BaleHTHOCTh aTOMOB XUMHYECKHX
9JIEMEHTOB. *3aKOH IOCTOsIHCTBA COCTaBa BellecTB.* OTHOCHTENbHAS
aToMHast Macca. OTHOCHTENEHAs MOJISKyJIIpHas Macca. MaccoBast
JIOJIST XUMUYECKOT'0 3JIEMEHTa B COSJUHEHHH.

duznyeckne 1 XUMIYECKUe SBICHAA. XUMHIecKas PeaKmus.
[Ipu3HaKy U YCIOBHS MPOTEKAHHSI XUMHUUECKUX PEaKIH.
XUMHYECKUE ypaBHEHMUS.

THObl XUMHYECKHX Peakinii (COeqMHEHHS, Pa3IoKeHH s, 3aMeICHNS,
0oOMeHa).

3aKOH COXpaHEHHsI MaCCHI BEIIECTB.

*M. B. JIoMOHOCOB — y4€HBIH-3HIUKIONEAUCT. *

JemoHcTpanuu

®duznyeckue sBIeHHs (pacTUpaHUe caxapa B CTYIKE, KUIICHHUE ’
KOHJIGHCAIIHS BOJBI U T. 11.).

XuMuueckue siBlieHns (TOpeHue CBEYH, Pa3jIoKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxxenne ruapokcuna mean(ll), B3aumoneiictue xemnesa ¢
cepoii, B3anMoIeiicTBHE xkene3a ¢ pactBopom cod meru(1l)).
OIBIT, WILTIOCTPUPYIOLINI 3aKOH COXPaHEHHUS] MacCHl.

JlaGopaTopHble U MpaKTHYEeCKHE PAGOTHI

JlaGopaTopHbIC OTBITHI:

[Mpumeps! Gpu3nUecKkux sIBICHUH (TUIaBICHUE BOCKA, TasHUE JIbJa).
[Tpumepbl XUMUUECKUX SIBICHUH (TPOKaINBaHUE METHOM
IIPOBOJIOKH, B3aUMOJIEHCTBHE MeJla C KUCIOTOH).

Mogenu aTOMOB ¥ MOJIEKYJI

Ipaktuueckas padota Ne3 IIpr3Haku MPOTEKAHUS XUMUYECKUX
peakuuit

Borunciennst

— OTHOCHUTENIbHOW MOJIEKYJISIPHOM MaccChl BEIIECTB;

— MAaccoBOM JIOJIH XUMHYECKOTO 3JIEMEHTa 110 (hopMyJie
COE/IMHEHHS.

[TpuMeHsATh eCTeCTBEHHO-HAYUHBIE METOIbI MO3HAHUS (B TOM YHCIIe HAOIIOJCHUE,
MOZENUPOBAHKE, SKCIEPUMEHT) H OCHOBHBIE OTIEPAIIMU MBICITHTEIBHOM
JEATEBHOCTH (CpaBHEHUE, KIACCU(PUKAIINS) AT H3YUSHHUS BEIECTB U XUMHUUECKUX
peaxuuii ¢ onopoi Ha alNrOPUTM UM CXEMY.

PackpbIBaTh CMBICI H3y4aeMBbIX IOHATUH U 3aKOHOB M IIPUMEHATH 3TH MOHATHA IPU
OIKCAHUY CBOMCTB BELIECTB U MX IPEBPAILCHUI C OIIOPOH Ha IUIaH U KIIIOUEBbIC
CIIOBA.

Pa3nmyats Qusnueckue 1 XMMITIECKHE SIBICHHS, OOBSICHATD MX CYITHOCTD C TOUKH
3peHHUs] aTOMHO-MOJIEKYJISIPHOTO YUEHHUS C OTIOPOI Ha ONIPEAENIEHUS U CXEMBI.

OmnpenensaTs NpU3HAKH XUMHYIECKHX PEaKLIUH, YCIOBHUS UX MPOTEKAHUSL.

OOBACHATH CYIHOCTh (PU3HUECKUX M XUMUUECKUX SIBICHUH C TOUKU 3PEHUS] aTOMHO-
MOJIEKYJIIPHOTO YUCHUSI C HCTIOIb30BAHUEM BU3yaIbHOH OMOPEIL.

KrnaccngunupoBats XMMHYECKHE peakyy (110 YHCITY ¥ COCTaBY pearnpyromux 1
00pa3yIoIHUXCsl BELIECTB) C OIIOPOH HA CXEMBI.

CocTaBisaTh (POpMYITEI OMHAPHBIX BELIECTB 110 BAICHTHOCTH U ONPEACISTH
BAJICHTHOCTb 10 ()OpMyJIaM BELIECTB C ONIOPOH Ha aJrOPUTM YUeOHBIX eHCTBUIH.

PaccraBiare K03 UINEHTH B YPaBHCHUAX XUMHUCCKUX PEAKIUI C OTIOpOi Ha
ANTOPUTM y4eOHBIX ICUCTBHH.

CretoBaTh MpaBHIIaM IOJIb30BAHUS XUMHIIECKOH MOCYI0H U Ta00paTOpPHBIM
000pyZIOBaHUEM, a TAKXKE IPABHIIAM OOPAIIEHHs C BEIECTBAMHI B COOTBETCTBUH C
HHCTPYKIISIMH T10 BBIIIOJHEHHIO JTa00PaTOPHBIX XMMHYECKUX OIIBITOB I10]] KOHTPOJIEM
nezarora.

Vcrionb30Bath NMpY BEITIOTHEHUH YY€OHBIX 3aJaHUH U B IPOLIECCE HCCIEA0BATEIbCKON
JIeSITETbHOCTH
Hay4YHO-IIOMYJISIPHYIO JIUTEPaTypy XUMHUYECKOTO COJEPKAHUs, CIIPAaBOYHBIC
Matepuaibl, pecypchl IHTepHeTa Mo pyKoBOACTBOM II€AArora.

BricTpanBath pa3BépHyTHIE TICHMEHHBIE M YCTHBIE OTBETHI C ONTOPOH Ha HH(POPMAIUIO
13 yaeOHHKA 1 CIIPAaBOYHBIX MAaTEPHAIIOB, 'PAMOTHO HCIIOIb30BATh N3yIEeHHBIN
MOHATUHHBIN anmapar Kypca XMUMHUU

Pa3znen 2. Baxueiilnue npeacTaBuTe I Heopranudeckux Bemrects (30 1)
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Tema 3. Bo3nyx. Kuciaopoa.
ITonsiTHe 06 OKCHIAX

(59)

Bozayx — cmech razoB. CoctaB Bo3zyxa.

Kucnopon — 35eMeHT 1 IpocToe Belle-

¢TBO. O30H — *aimnoTponHas MoaAuHKaLus Kuciopoaa. ™
HaxoxaeHue Kuciopoa B npupoJie, GU3n4eckue 1 XHMHYECKHe
CBOJCTBa (peakIy OKHUCIEHHs, TOpeHNne). Y CII0BHS BOSHHKHOBCHUS
U npekpaieHus roperns. [lonstre 06 okcuax.

*Crioco0bI OTydYeHHs KHCIOpoa B 1abopaTopHu U
npoMsIIeHHOCTH. * [IprMenenne kucinopoaa. Kpyrosopor
KHUCJIOpO/ia B IPUPOJIE.

*TemnoBoii 3G (HeKT XUMUUECKOH peaKkny, TIOHATHE O
TEPMOXUMHYECKOM YPAaBHEHHUH, SK30*- U SHIOTEPMHYECKUX
peaKuusX.

*ToruBo (He(Tb, Yroik U MeTaH). 3arps3HeHUe BO3IyXa, CIIOCOObI
€ro npefoTBpaleHus. Y CHIeHHe TapHUKOBOTO 3 ekra,
pa3pyLIeHHue 030HOBOTO ClI0s1.*

JemoHcTpanuu

BzaumoneiictBue ocdopa, cepsl 1 kernesa ¢ KUCIOPOAOM
(BO3MO’KHO HCIIOJIb30BaHUE BHICOOMBITOB).

OrmpenesieHre Coiep>KaHms KUCIOPOa B BO3/LyXe.
ONBITHI, JEMOHCTPUPYIOLINE YCIOBHS BOSHUKHOBEHHS U
MIPEKpaIeHUs] TOPSHUSL.

JlaGopaTopHble U MpaKTHYECKHE PAGOTHI
JlaGopatopHsblif ObIT:

O3HakoMIIeHHE ¢ 00pa3IaMu OKCHJIOB.
IpakTnueckas pabora:

Ne 4. TlonmydeHne KUCIOPOa, N3yIEHHE eT0 CBOWCTB.

Boruucienust
— MOJIEKYJIIPHOW Macchl KMCIIOpO/ia M 030Ha Ha OCHOBaHUU
aTOMHOM MacChl XMMUYECKOTO dJIEMEHTA
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PackpbIBaTh CMBICIT U3y4aeMbIX IIOHATUH M IPUMEHATD 3TH OHATHS IIPU OITUCAHUU
CBOMCTB BEIIECTB M MX NPEBPALICHUH C HCIIOIb30BAaHUEM OMOPHBIX CJIOB U KIIUIIE.

XapakTepu30BaTh (OMHCHIBATE)C ONOPOU HA NIAH, CXeMY, KPAMKYIO 3aNUCh
COCTaB BO3/lyXa, pU3HYECKHe U XU-MHYECKUE CBOMCTBA KUCIOPOa, CIIOCOOBI €ro
MOTy4YeHYs, IPUMEHEHUE ¥ 3HaYCHUE B IPUPOJIE U KHU3HH YeIOBEKa.

Cpasnueamo peaxyuu 20peHUs 1 MEOIEHHO20 OKUCEHUsA C TIPEIBAPUTEIIBHBIM
o0CyKIeHHEeM TTapaMeTPOB CPaBHEHUSL.

Cobupars nprOOPEI AT MOITYyIEeHHsT KHCIOPOAa (BHITECHEHHEM BOIBI U BO3/TyXa).

Pacno3HaBaTh ONBITHBIM IYTEM KHCIOPO 0] KOHTPOJIEM Heaarora.

Vcnonb30BaTh XUMHYECKYIO CHMBOJIUKY IJIS COCTABICHUS (POPMYIT BEILECTB,
MOJIEKYJIAPHBIX YPABHEHNH XUMHYECKHUX PEAKIUi C y4acTHEM KHCIOPOa.

OOBSCHATH CYLIHOCTB SKOJIOTUYECKHX TIPOOJIEM, CBA3aHHBIX C 3arpsA3HEHUEM BO3/yXa.

CrienoBath npaBmiIaM 0e301acHOi paboThI B 1a00PAaTOPUH IIPH UCTIOIB30BAHIN
XHMHYECKOHU MOCY Bl M 000pYIOBAHYS IT0J] KOHTPOJIEM II€Iarora, a Taoke IpaBiiiaM
oOpallleHust C TOPIOYMMH BEIIIECTBAMHU B OBITY.

[TnaHnpoBaTh ¥ OCYIIECTBISAT Ha MPAKTHUKE XUMUYECKHE SKCIIEPUMEHTHI, TPOBOIUTH
HaOJII0ACHNUS, IeTaTh BBIBOIBI 110 Pe3yJibTaTaM SKCIIEPUMEHTa O] PYKOBOJICTBOM
neaarora.

Y4acTBOBaTh B COBMECTHOI paboTe B TpyIIIE.

Hcnonb30BaTh MPU BBITOJIHEHHH YYEOHBIX 3a1aHUH M B IIPOIIECCE
HCCIIeI0BaTENbCKOMN e TeIbHOCTH HAyYHO-TIOIYJSIPHYIO JINTEPATYPy XMMHUUECKOTO
COZIepIKaHMs, CIIPAaBOYHBIC MaTepPHAIIBI, pecypchl FIHTepHeTa oa pyKOBOACTBOM
nejarora.

BeicTpanBath pa3BEpHYTHIC NUCEMEHHBIE M YCTHBIE OTBETHI C ONIOPOH Ha HH(OPMALHIO 13
y4eOHHKa ¥ CTIPAaBOYHBIX MAaTEPHAIOB C ONIOPOH HA IUIaH, IPAMOTHO HCIIOJIB30BATh
M3y4YEeHHBIN MOHATUHHBIN annapar Kypca XuMUN



Tema 4. Bogopoa.
IToHsiTHE 0 KHCJIOTAX H COJIAX

(59)

Tema 5. KoanuecTBeHHbIE
OTHOIIEHNSI B XHMHH
(49

Bonopon — anemeHT u mpoctoe BemecTBo. HaxoxaeHue B
npupoze, pusndeckue 1 XUMUYECKUE CBOMCTBA (Ha mpuMepe
B3aMMOJIEHCTBUSI C HEMETAIIAMH U OKCHAAMU METANJIOB),
MIpUMEHEHHE, *CIOCOObI MOTy4eHUs. ™

INonsiTHe 0 KUCIOTaX U COMNSX.

JemoHncTpanuu

[Monyuenue, cobupanue U pacrio3HaBaHHE BOAOPOA.
I'openue Bogopona.

Bzaumoneiicteue Bogopoaa ¢ okcuaoM meau(ll).

JlaGopaTopHble M IPaKTHYECKUE PA0OTHI
JlaGopaTopHblii OMBIT:

B3aumozeiicTBre KUCIOT ¢ METAJIaMHU.
[Ipaktudeckas padora:

Ne 5. TlonydyeHue Boiopoia, U3y4eHHUE €ro CBOMCTB.

Brorunciienus
— MOJIEKYJIIPHOM Macchl BeIIECTBA HA OCHOBAHUU aTOMHOW MaccChl
XUMHUYECKHUX 3JIEMEHTOB

KonnuectBo BemectBa. Mok, MosnsipHas macca. 3akoH ABOraapo.
MomstpHbIit 00BEM Ta30B. Pacu€Tel 0 XUMHYECKAM YpaBHEHHUSIM.

JemoncTpanus
OO0pas1pl BemecTB KOMUIeCTBOM 1 MOJb.

Borunciennst

— 00bEMa, KOJTMUECTBA BEHISCTRA ra3a Mo ero H3BECTHOMY
KOJIMYECTBY BEUIECTBA WIN 00BEMY;

— 00BEMOB Ta30B 10 YPaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHI ra30B

30

PackppIBaTh CMBICT H3y4aeMbIX HOHITHH U IPUMEHATH 3TU MOHATHUS IIPU ONTUCAaHUU
CBOMCTB BEUIECTB U X NPEBpAILECHUI.

XapakTepu30BaTh (ONHMCHIBATh) (PU3NUECKHUE U XUMUYECKHE CBOICTBA BOAOPO/a,
CIOCOO0BI €ro MOTy4YEeHHs, IPUMEHEHUE C OTIOPOIl Ha IUTaH, KPATKYIO 3aITHCh, CXEMY.

Cob6upats npubOop A HOIYyIEHHST BOZOPOAA C HCIOJIB30BAHUEM BH3YaIbHOM OIOPHI

Vcnionp30BaTh XUMHIECKYIO CHMBOJIMKY IJISI COCTABICHUS (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YpaBHEHHH XMMHUCSCKUX PEAKINH C yIacTHEM BOJOPO/a C ONIOPOi
Ha aJITOPHUTM.

CrenoBaTh npaBuiiaM 0e30macHON paboTHI B 1a00OPAaTOPUHU MPH UCTIONH30BAHUH
XUMHUYECKOH MOCYABI 1 000pyI0BaHUs MOA KOHTPOJIEM TI€Aarora., a Takke
IpaBuJIaM 0OpalIeHus ¢ TOPIOYUMH BEILIECTBAMH B OBITY

[TnaHupOBaTh M OCYIIECTBITH HA MPAKTUKE XMMHIECKUE 3KCIIEPHIMEHTEHI, IPOBOAUTH
HaOJIIOEHNS, IeTIaTh BEIBOJIBI 110 Pe3yJIbTaTaM SKCIIEPUMEHTA I10] PYKOBOJICTBOM
neziarora ¢ 00Cy>k/IeHHeM IUTaHa paboThl, C UCTIOJIb30BaHHEM KIIHIIIE.

Y4acTBOBaTh B COBMECTHOH paboTe B rpymIle.

[TnaHUpOBAaTh M OCYIIECTBILTH Ha MPAKTUKE XMMHIECKHE SKCIIEPUMEHTEI, IPOBOUTH
HaOJIOIEHNS, IeTIaTh BEIBOBI TT0 Pe3yJIbTaTaM SKCIICPHMEHTA.

Y4acTBOBaTh B COBMECTHOH paboTe B rpyIme

PackpbIBaTh CMBICI U3y4aeMbIX TOHATUM U IPUMECHATH 3T MOHATHS, a TAaKXKe
H3y4YCHHBIE 3aKOHBI U TEOPUU JUIs PEIIEeHHs pacyETHBIX 3a/1a4 C IOMOIIBIO [Ie/larora.

Bbr4uciaTh MOIAPHYIO MacCy BEILECTB; KOJIMYECTBO BEIIECTBA, 00BEM Ta3a, Maccy
BEIIECTBA C OMOPOii Ha oOpazer, Ha HOPMYIIBL;

[IpoBoauTh pacu€Thl MO0 ypaBHEHHSIM XUMHUYECKHUX PEaKIUi ¢ ONOpoii Ha oOpaser,
NTOPUTM y4eOHBIX ACUCTBUI: KOJMYECTBa, 00hEMa, MacChl BEIIECTBA T10
U3BECTHOMY KOJMYECTBY, 00BEMY, Macce peareHTOB HIIH MPOAYKTOB PEaKIIUH.

BeicTpauBath pa3BépHyThle MICHbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha UH-

(hopmarmio n3 y4eOHHKa U CIPaBOYHBIX MaTePHAIOB, IPAMOTHO HUCIIOJI30BATh
M3y4eHHbIN MOHATUIHBIN anmapaT Kypca XMMHHU ¢ TIOMOLLBIO TIeiarora.



Tema 6. Bona. PacTBopbl.
IlonsiTue 06 ocHOBaHHUAX

(59)

Bona, ee coctas, ctpoenue, MoseKynbl. duznyeckue cBOMCTBa
BOJBL. *AHANIM3 U CUHTE3 — METObl H3Y4YEHHs COCTaBa BOJBL.*
XUMHYECKHE CBOMCTBA BOJIBI

(pa3noxxeHne, peakluy C HaTPUEM, OKCUIOM KaJbIHs, OKCUIOM
cepsr IV .

CocraB ocHoBanui. [ToHsTHE 00 MHAMKATOpaX.

*Bona kak pactBoputens.* PacTBopsl. *PacTBOpHMOCTS BEIIECTB B
BoJe.*

*HacelmeHHbIe ¥ HEHACHIILIEHHBIE PACTBOPHL.™ MaccoBas 1071
BEILIECTBA B PACTBOPE.

*Poub pacTBOpOB B IPUPOJIE U B KU3HM 4enoBeka. Kpyrosopor
BOJIBI B IpHpoJe. ™ 3arps3HeHne NpUpoIHbIX BoA. OXpaHa U OYHCTKA
MIPUPOJHBIX BOJ.

JemoHcTpanuu

DJIEKTPOJIN3 BOBI, CHHTE3 BOJIbI; B3aHMO/ICHCTBHE BOIBI C
metaiamu (Na, Ca) (B0O3MOKHO UCIIONI30BAHHE
BUJICOMATCPHAIIOB).

PacTBopenue BeuiecTs ¢ pa3nu4yHON pacCTBOPUMOCTBIO.
HccnenoBanue pacTBOPOB KUCIIOT U IIEN0YEH C TOMOIIBIO
HHIUKATOPOB.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI

[IpakTudeckas padora:

Ne 6. [IpuroToBneHue pacTBOPOB € OIPEAEIEHHON MacCOBOH oei
pacTBOPEHHOTO BEILIECTBA.

Borunciennst
— C HCIIOJIE30BAaHUEM IOHATHS «MaccoBas J0JIs BEIIECTBA B
pacTtBope»
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PackppIBaTh CMBICT H3y4aeMbIX HOHITHH U IPUMEHATH 3TU MOHATHUS IIPU ONTUCAaHUU
CBOMCTB BEUIECTB U UX MPEBPALLEHUI ¢ TOMOILBIO [Iearora.

Xapaxtepu3oBaTh GpU3NUECKUE U XUMHIECKHE CBOWCTBA BOJIBI, €€ POJIb KaK
pacTBOpHUTEIS B IPHPOAHBIX MPOLIECCaX C ONOPOH Ha MIaH U CXEMY.

CocTaBiTh ypaBHEHUS XMMUYECKUX PEaKIUi C yyacTHEM BOJIbI C OIIOPOH Ha CXeMy.

OOBSACHATH CYITHOCTB SKOJOTHUECKUX NPOOIIeM, CBI3aHHBIX C 3arpsi3HEHHEM
HPUPOJHBIX BOJ, CIIOCOOBI OYUCTKU BOJBI OT IPUMeECei, MephI II0 OXpaHe BOJ OT
3arpsI3HEHHMS 110CIIe IPEABAPUTENFHOTO CTPYKTYPHPOBAHUS MaTepHaa.

[InaHupoBaTh U OCYIIECTBIATH HA MPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI, IPOBOIUTH
HaOIfoIeHN s, IeNaTh BbI-

BOJIBI IO Pe3yNbTaTaM SKCIIEPUMEHTA 110 KOHTPOJIEM IEIarora, ¢ UCIOIb30BaHUEM
KJIMIIE.

CiietoBaTh IpaBuIIaM 0€30MacHON paboThI B 1a00PAaTOPHH TIPH HCIIOJIE30BAHUI
XUMHYECKOH MOCy bl M 000pyIOBaHMS 110]] KOHTPOJIEM Iejarora.

IIpoBOAUTE BBIYKCIICHUS C IPUMEHEHHEM MOHITUS «MacCcoBasi 10JIs BELIECTBA B
pacTBOpe» ¢ ONopoi Ha (HOPMyYIIBL

HVcnionp30BaTh IpH BEIOTHEHUH y4eOHBIX 3a/IlaHNH U B IIpoLecce
HCCIIE0BATENbCKOM JeATEIFHOCTH HayYHO-TIOMYJIIPHYIO JINTEPATYPy XUMHIECKOTO
COZIEpIKaHUs, CIIPAaBOYHbBIE MaTepHabl, Pecypchl IHTepHEeTa oA PyKOBOJCTBOM
Hexarora.

BricTpanBath pa3BépHyTHIE NUCHMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha HH(OPMAITHIO
13 yueOHHKA U CIIPAaBOYHBIX MAaTEPHAIOB, IPAMOTHO UCIIOIb30BATh N3YYEHHBIN
MOHATHHHBIN anmnapar Kypca XUMHUU IOCJIE NIPeIBApUTEIBHOIO CTPYKTYPUPOBaHUS
MarepHana



Tema 7. OcHOBHbBIE KJIACChI
HEeOPraHn4ecKux
coeUHeHU

(11 4)

Knaccuduxanus HeopraHU4ecKux COeANHEHUH.

OKCHIIBL: COCTaB, Kaccuukaus (OCHOBHbBIE, KUCIOTHEIE,
*amdoTepHble, HecoeoOpasyrolire Ha npuMepe okcuaa yriepoaa |l
u okcuza a3ota ||, Homenknarypa. [lomydenue* okcumon
(B3aMMOJIEHICTBHE C BOJIOW, KUCIOTAMH, IEI0YaMH ).

OCHOBaHHS: COCTaB, KIacCHpHKALHA (IIETOYN U HEpacTBOPUMBIE
OCHOBaHUs), HOMEHKIIATypa.

Kucnotsr: cocras, knaccudukanys, HOMEHKIATypa, pu3ndeckue u
XMMHYECKHE CBOMCTBA (B3aMMOEHCTBHIE C OCHOBHBIMH OKCHJIAMHU
COJISIMU Ha IPUMEpPE COJISTHOM U CEPHOM KUCIIOT), *CoCO0bI
MOTy4YeHUs. ™ Psil akTHBHOCTH METaJIOB.

Coumu (cpenHne): HOMEHKIATypa, *Croco0b! TOITy4eHus *,
B3aMOJICHCTBHUE COJICH C MeTaJUIaMH, KHCIIOTaMH, IeJI09aMU 1
COJIIMH.

I'eHernyeckast CBSI3b MEXIy KJIacCaMU HEOPTaHHIECKUX
coenmHeHuil. ['enerndeckue pssl. [loHsTHe 06 aM(OTEpHBIX
THAPOKCHIAX Ha IIPHMeEpPE IIUHKA U aATIOMHHUS. XUMHUIECKHE
CBOMCTBA - B3aUMOJICHCTBUE C KMUCIOTaMU M 1enouamu. Pasnoxxenue
IIPY HarpeBaHUH.

JdeMoncTpauuu

OO0pas31pl HEOPTaHMYECKUX BEIIECTB PA3TMYHBIX KIACCOB.
B3aumoseiicTBre pactBopa cepHoi Kuciothl ¢ okcuaom meau(ll).
Peakuus neitrpanuzanuu.

BeITecHeHE OMHOTO MeTalIa JPYrUM U3 PacTBOpPA COJIH.

JlabopaTopHble U MPaKTHYECKHE PadoOThI

JlaGopaTopHbIC OTBITHI:

B3aumopeiicTBue KUCIOT C METAJIJIAMHU.

[Tonmy4yeHnue HepacTBOPUMBIX OCHOBAHHH.

B3aumopeiicTBue HepaCTBOPUMBIX OCHOBaHHMH € KUCIOTAMHU.
Paznoxenne runpoxcuna meau(ll) mpu HarpeBaHum.
[IpakTudeckas padora:

Ne 7. Perienne sKcriepiMeHTANBHBIX 3a/1a4 10 TeMe «OCHOBHBIC
KJIACCHl HEOPTAaHNIECKHUX COCMHECHUMI».

Bouruucjaenust
— [0 YPaBHEHUSAM XUMHUYECKUX PEAKLIUI

OrmpezeneHre OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX COSANHEHHH 110 Ma0NoHy.
CocTaBieHHe cXeM CTPOCHHUSI OCHOBHBIX KJIaCCOB HEOPTaHWYECKHUX COEAUHEHUH Ha
OCHOBE OIIPE/IENICHUSL.

Cocranenne GopMys OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSINHEHHI U Ha3bIBaHUE
HX TI0 MEXTyHapOIHOH U TPUBHAIBEHOH HOMEHKJIAType C UCIIOIb30BaHHEM
OIIpe/ieNICHNsI U TaOJUIBI PACTBOPHMOCTH.

KnaccudunupoaHue n3ydaeMbIX BEIIECTB IO COCTABY U C8OLCMEam ¢ OTOPOH Ha
OIIpE/IeNICHNS], CXEMBI M TAOJIHITYy pPaCTBOPUMOCTH.

CocTaBneHre TaONUIbl TEHETUIECKUX PSOB U CXeMbl «I eHeTnueckast B3auMOCBS3b
OCHOBHBIX KJIaCCOB HEOPTAaHWUECKHUX COETHMHEHUID MO PyKOBOACTBOM Iearora.
IIporao3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOILIMX XMMUYECKUX CBOHCTB
H3y9IEHHBIX KJIACCOB, TPYII BEIIECTB, K KOTOPBIM OHH OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMsl «I eHeTH4ecKast B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKUX
COCIIMHEHHU» 0] PyKOBOACTBOM Iearora.

CocraBiieHre MOJIEKYJIIPHBIX YPaBHEHUH peakii, HINTIOCTPUPYIOIINX XUMHIESCKHE
CBOICTBA M3YUCHHBIX KJIACCOB U CNOCOObI NOTYYeHls BEIECTB N3YYCHHBIX KJIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MKy HUMH, C
OTOpoii Ha BEpOATBHYIO CXEMY B KAYECTBE 3PUTEIHHOM OTIOPHL.

CocraBieHne MOJEKYISIPHBIX yPaBHEHUH PEaKkIUi 10 CXeMaM C IPEIBaPUTEIbHBIM
00CyXIeHHEM BBIOOpa PearupyromnX BeIeCTB.

BrranciieHne no ypaBHEHSIM XUMHYECKHUX PEAKIHil KOMYecTBa, 00bEMa, MacChl
BEILECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH 10
ATOPHUTMY.

[InannpoBaHKe U OCYLIECTBICHUE Ha IIPAKTUKE XUMUYECKOTO IKCIIEPUMEHTA U
HaOJIIOJICHNSI TIOJ] PYKOBOJICTBOM YYUTEJIS.

DopmynrpoBaHUE BHIBOAOB MO pe3yIbTaTaM SKCIIEPUMEHTA C HCIIOJIb30BaHUEM
OIIOPHBIX CIIOB.

DopmynrpoBaHHE C MOMOIIBIO MEArora U BBIMOTHEHNE MIPaBHI 0€30MacHoi paboThH B
11ab0paTOPUH IIPH HUCHONB30BaHUN XUMHIECKOH MOCYABI M 000pyJOBaHNSL.
Vcnonp30BaHue NP BBINMOJIHEHUHN y4eOHBIX 3a1aHHI U B TIpoLecce
HCCIIEIOBATENBCKOM JeATeIbHOCTH HAyYHO-TIOMYJIIPHON JINTEpaTypbl XUMUYECKOTO
coziepKaHMs1, CIIpaBOYHbIE MaTepuabl, pecypchl ViHTepHeTa, ocyliecTBIeHe BEIOOpa
0] pyKOBOZACTBOM II€Jlarora.

BricTpanBanue pa3BEPHYTHIX MICHMEHHBIX H YCTHBIX OTBETOB C OITOPO Ha
nH(pOopMaIMIo U3 yIeOHUKA U CIIPABOYHBIX MAaTEpPHAIOB, TPAMOTHOE UCIIOTb30BAHHE
H3y9IEeHHOTO TIOHATHIHOTO anmapaTa Kypca XHMHH C HCIOJIb30BaHNEM IIIaHa,
OTIOPHBIX CJIOB, AJITOPUTMA.

Paznen 3. Ilepuonnyeckuii 3axkon u [lepuoguyueckasi cucreMa xumudeckux iemenToB /. U. MenjaeneeBa.
Crpoenue aToMOB. XUMHUYecKasi CBsI3b. OKUCINTEIbHO-BOCCTAHOBHTE/ILHBIE peakmuu (15 1)
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Tema 8. [lepuoauyeckuii 3aKoH
u Ilepuoanyeckasi cuctema
XHMMHYeCKHX 3JIeMeHTOB

J. U. Menaeiie-eBa. CTpoeHue
aroma (7 9)

IepBble MOMBITKH KIaCCU(BHUKAIIMNA XUMHUIECKUX 3TIEMEHTOB.
IMonsiTue o Tpynmax CXOAHBIX JIEMEHTOB (IIEIOYHBIE U
IIEI0YHO3EMEIBHBIE METAILBI, TAJIOT€HbI, HHEPTHBIE Ta3bl).
*DNIeMEHTHI, KOTOpbIe 00pa3yroT

amdoTepHbIe OKCHBI U THIPOKCHUIBL.*

[Meprommueckuii 3axoH u [Iepronu-yeckas cucreMa XMMHYECKIX
anemenToB JI. Y1. Menaeneesa. [lepuossl, rpynimsl, DOATPYIIIEL
®duznyecknii CMBICT HOPSAKOBOTO HOMEpa JIeMeHTa, HOMEpPOB
MIEpHOJIa U TPYTIIBL

Crtpoenune aroMoB. CocTaB aTOMHBIX siziep. *M30TombL* DIeKTpOHbL.
CTpoeHue 31eKTPOHHBIX 000JI04eK aTOMOB MEPBBIX 20 XUMUYECKUX
anemenToB [lepuoanueckoii cucremsl 1. . Menneneesa.
XapakTepUCTHKa XMMIYECKOTO 3JIEMEHTA 110 €ro HOJIOKEHHIO B
[lepuoguueckoii cucreme /1. 1. Menneneesa.

*3aKOHOMEPHOCTH H3MEHEHUsI CBOIMCTB JIEMEHTOB MaJbIX IEPHOI0B
U TJIaBHBIX HOATPYIIT B 3aBUCHMOCTH OT aTOMHOTO (TIOPSIAKOBOTIO)
HOMepa.™*

*3nauenue [lepuoamueckoro 3akoHa u Ileproandeckoit CHCTEMBI
XUMHYECKHX 3JIEMEHTOB JUIs PA3BUTHS HAYKU U MPAKTHKH.
J1. . MenneneeB — y4€HBIN, Earor U rpaxaaHuH. ™

JdeMoncTpauuu

Kopotkoneproanas u anmuHHONIepHonAHAs Gopmsl [leproandeckoit
CHCTEMBI XUMHUECKHX aieMeHTOB [. V1. Menneneena.
O3zHakoMIIeHHE ¢ 00pa3IaMi METAJIOB M HEMETAILJIOB.

JlabopaTopHble M MPaKTHYECKHE PadOTHI

JlaGopaTopHblIit OMBIT:

B3auMmoeiicTBre THAPOKCHIA IIMHKA C PACTBOPAMH KHUCIIOT U
menouei
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PackppIBaTh CMBICT IEPHOAMYECKOTO 3aKOHA IO PYKOBOJICTBOM II€/1arora.

Ilonnmarts cyiiecTBOBaHHE EPUOAMYECKON 3aBUCUMOCTH CBOMCTB XUMHUUECKUX
3JIEMEHTOB (M3MEHEHHE PAJnyCOB aTOMOB H JIEKTPOOTPUIIATEIFHOCTH) U UX
COCIMHEHUH OT MOJIOKCHHUS B IEPHOAMIECKON CHCTEME M CTPOCHUS aToMa ¢
HCIIOb30BaHUEM CXeM H TaOJIHII.

YcraHaBIUBAaTh CBSI3b MEXKY MOJIOKEHUEM IEMEHTA B IEPUOAUIECKON CHCTEME 1
CTPOSHHEM €0 aToMa (COCTaB M 3apsi spa, 00IIee YHUCIIO 3JIEKTPOHOB H
pacmpeseseHe X M0 IeKTPOHHBIM CJI0SIM) IO 00pas3iy.

IIporHo3upoBathk XapakTep U3MEHEHHs CBOMCTB JIEMEHTOB U UX COSUHEHUH 110
rpynmnaM u nepuogam Ileproandeckoil CHCTEMBI € IIOMOIIBIO MTEAArora.
XapakTepu30BaTh XUMUYECKUE HIEMEHTHI IIEPBBIX TPEX MEPUOIOB, KAJUS, KaIbIs
1o ux nosnoxkenuto B [lepnonnyeckoii cucreme [I. 1. Menneneea.

CiietoBaTh IIpaBuIIaM 0e30MacHON paboThl B 1a00OPATOPHH IIPH HCIIOJIB30BaHUH
XUMHYECKOH MOCy bl M 000pyIOBaHMS 110]] KOHTPOJIEM Iejarora.

BricTpanBath pa3BépHyTHIE NUCHMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha HH(OPMAITHIO
13 yueOHHKA U CIIPAaBOYHBIX MAaTEPHAJIOB, I'PAMOTHO HCITOJIb30BATh N3y4EeHHBIN
MOHATHIHBIN anmapar Kypca XHMHUH HOCIIe CTPYKTYPUPOBAHUS MaTepraia ¢
WCIIOJIb30BaHUEM KIIHIIIE.

Hcnonp30Bathk NpH BEIMOTHEHUH y4eOHBIX 3aJaHUH TEKCTH y4eOHMKA MOCIIEe
CTPYKTYpHUPOBaHUS MaTepHaa, clipaBoyHble Marepuainsl (Ilepuoandeckyio cucremy
XUMH4ecKkuXx 3nemMeHToB J. Y. Menneneepa, TabIuIly pacTBOPUMOCTH KHCIIOT,
OCHOBaHUI1 U COJIeH B BOJIC, NIEKTPOXUMUYECKUNA Psi/i HATIPSDHKEHUI METAJUIOB).

Vcrionb30Bath NMpY BEITIOTHEHUH YY€OHBIX 3aJaHUH U B IPOLIECCE HCCIEA0BATEIbCKON
JIESITENbHOCTH HayYHO-TIOMYJIIPHYIO JIUTEPATypy XUMUYECKOTO COAEPIKaHUs,
CIpaBOYHbIE MaTepualisl, pecypchl IHTepHEeTa 1o pyKOBOJACTBOM Iearora



Tema 9. Xumuueckasi CBsi3b.
OKMCIUTEBbHO-
BOCCTAHOBHUTE/IbHbIE PeaKLUU
(89)

9 KIIACC

*DNEeKTPOOTPUIIATENILHOCTE* AaTOMOB XUMHYECKHUX 3JIEMEHTOB.
Xumuueckast CBA3b (HOHHAs, KOBAJICHTHAS TIOJISIPHAS M KOBAJICHTHAS
HETIOJISIPHA).

CTeneHb OKUCICHHUS.

OxucmuTenpHO-BoccTaHOBUTENNBHBIC peaknuu (OBP). [Ipomecch
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIHUTENN U BOCCTAHOBHUTEIIH.

JemoHncTpanuu
OKHCIIHTENIBEHO-BOCCTAHOBHUTEIIBHEIC pe€aKkuuu: rop€Hue, p€akKnuu
Ppas3IoKEHNs, COCTUHECHUSA

(2 4 B HEemto0, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMBICIT U3Y4aeMbIX IIOHATHH 110/ PyKOBOACTBOM IIEarora.

OnpenensTb BUA XMMHYECKOH CBA3M B COCIMHEHHUH C UCIIOJIB30BAHUEM CXEM.

OrnpenensTh CTeNeHb OKUCICHUS XUMHYECKOTO 3JIEMEHTa 10 (hopMyJIe ero
COCJIMHEHHUS C UCIIOJIB30BAHUEM aITOPUTMA.

OmpenensiTs eMeHT (BEeIeCTBO) — OKUCIHTENb U HJIEMEHT (BEIECTBO) —
BOCCTAHOBHTEIIb.

OOBSACHATH CYIIHOCTH ITPOIIECCOB OKUCIEHUS U BOCCTAaHOBIICHUSL.

CoCTaBIATH ANEKTPOHHBINA OaNaHC ¢ yIETOM YHCIIa OTAAHHBIX M IPUHSATHIX
JJIEKTPOHOB.

CocTaBiATh ypaBHEHHE OKHUCIUTEIBHO-BOCCTAHOBUTEIILHOM PEAKIMH 1O AITOPHTMY
pa3bopa OKHCIUTEIEHO-BOCCTAHOBUTENBHON PEaKIIUH.

Vcnonb30BaTh MPHU BHIIOJHECHUH YYeOHBIX 3a1aHUH TEKCTHI y4eOHHKa MOCIIe

CTPYKTYpPHPOBaHHS MaTepHalla, CIPABOYHBIC MaTEPUAIIBI (TIEPUOTUIECKYIO CHCTEMY
XUMHUYeCKuX 3neMeHToB [I. Y. MenneneeBa, Tabauily paCTBOPUMOCTH KHCIIOT,
OCHOBAaHHIA ¥ COJICH B BOJIC, SJICKTPOXUMHUYUCCKHUN PsiJT HATIPSHKCHHIA METAIIIIOB).

IIpumepHbIe TeMBbI,
pacKpbIBalOLiMe JaHHBII
pa3zel MporpaMmei,

H KOJIHY€ECTBO YaCOB,
O0TBOJAMMOE HA UX H3y4YeHHe

OcHOBHOe coiep:kaHue

OcHoBHBIE BUABI 1eATEIbHOCTH
o0y4arommxcst

Pa3nen 1. BemecrBo U xumuyeckue peakiuu (17 1)
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IloBTOpeHue u yriyoJjenue
3HAHUI OCHOBHBIX pa3JeioB
Kypca 8 kiiacca

(59)

Ilepuonuueckuii 3akoH. Ileproauueckast cucTeMa XUMHUECKUX
anemenToB J]. 1. Menneneesa. CTpoeHrEe aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHNH CBOWCTB XUMHUYECKHX HIIEMEHTOB
MIEPBBIX TPEX MEPHOJIOB, KK, KaIbINA H UX

COCIAMHEHUH B COOTBETCTBHH C MOJIOKCHUEM DIIEMEHTOB B
MIEPHOANIECKON CHCTEME U CTPOCHUEM HX aTOMOB.
Krnaccudukanms 1 HOMEHKIATypa HEOPIaHMUECKHUX BEIECTB
(MexIyHa-poJHasl M TPUBHAJIbHAS). XUMHYECKUE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMUHBIM KJ1accaM HEOPTaHUUECKUX
COEIUHEHU, UX TeHETHUECKasl CBsI3b HEOPTaHUYECKUX BEIIECTB.
CrpoeHue BelecTBa: BUABI XUMHUUECKON CBS3U U TUIIBI
KPHUCTAJUTUMYECKUX PEUIETOK. *3aBUCUMOCTH CBOIICTB BEIIECTB OT
UX CTPOCHUs.™

JdeMmoncTpauuu

1. Monenu KpUCTaNTMYECKUX PEIIETOK HEOPTaHUUECKUX
BEIIIECTB.

2. KopoTkoneprosHas ¥ JUIMHHOTIEpHOAHAS (hopMBI
[eproandeckoii cHCTEMBI XUMHYIECKUX 3JIEMCHTOB

. U. MenpneneeBa

XapakTepu30BaTh XUMHUYECKHE IEMEHTHI IEPBHIX TPEX NEPUOJIOB, KaIUs
1 KaNbLus 110 UX MoJIokeHHIo B [leproandeckoil cucteme
. Y. MenaeneeBa ¢ onopoii Ha alnropuTM.

KiaccudunupoBaTs 1 Ha3pIBaTh HEOPTaHMYECKHE BEIIECTBA N3YIEHHBIX
KJIACCOB C OTIOPOH HA CXEMY, TaOJIHUIly PaCTBOPUMOCTH.

OmnuceIBaTh 00IIME XUMUIECKHAE CBOWCTBA BEIIECTB Pa3INIHBIX KIACCOB,
MOJTBEPKAATh CBOMCTBA IPUMEPAMHU MOJIEKYIISIPHBIX yPaBHEHUI
XMUMHYECKHUX peaKIUii ¢ OIOpOi Ha cXeMy.

OnpenensaTs BUI XUMUUYECKON CBSI3U U THII KPUCTAIINUECKOH peleéTKu
BEIIECTBA C ONOPOIl Ha cXxeMy.

HpOFHO3I/IpOBaTI) CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA
HOCJIe MTPEABAPUTENLHOTO pa3oopa.

BricTpanBaTh pa3sBEpHYThIC IICbMEHHBIE U YCTHBIE OTBETHI C OIIOPOY Ha
nH(popManuio u3 yueOHUKA M CIIPAaBOYHBIX MaTE€pHUalIOB, TPAMOTHO
HCIOb30BaTh U3YYEHHBIM NOHATHIHBIN anmnapar Kypca XUMHH.

Hcnionp30BaTh NpH BHITMOTHEHUH yIEOHbIX 3aJaHNH 1 B IIpoIiecce
HCCIIEA0BATENbCKON AEATENBHOCTH HAyYHO-NIOMYJISIPHYIO IUTEPATYPY
XMUMHYECKOTO COAEPIKaHMsI, CIPABOYHBIE MaTEPUAIIBL, PECYPCHI
HnTepHeTa oA pyKOBOJACTBOM MEIArora.

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHX peaknui
(49)

Kitaccndukanns XUMHYECKHX PEAKIUii 0 Pa3InIHBIM
npu3HaKaM (110 YMCIy ¥ COCTaBY YYaCTBYIOIIHMX B PEAKI[HH
BEIIECTB, *10 TemioBoMy 3G deKTy, Mo H3MECHEHHUIO CTEIICHEH
OKHCJIEHHSI XUMHYECKUX DJIEMEHTOB, 110 00PaTUMOCTH, MO
y4YacTHIO KaTanu3aTopa).™

*DK30- U SHIOTEPMUUECKUE PEAKIIH, TEPMOXUMUIECKHE
ypaBHeHUsL. [IOHSATHE O CKOPOCTH XUMHYECKON PEaKIMH.
[ToHsATHE 0 FTOMOTEHHBIX M FeTePOreHHBIX peakuusx. [lonsaTue 00
00paTUMBIX

M HEOOPATUMBIX XUMHYECKHUX peakuusx. [IoOHATHE 0 XUMHYECKOM
paBHOBecuH. DaKTOPEHI, BIMAIOIHME HA CKOPOCTh XUMUYECKOMH
PEaKIUK U MOJI0KEHNE XUMHIECKOTO PaBHOBECHS. >
OKHUCIHUTENILHO-BOCCTAHOBUTENBHBIE PEAKLINH (IEKTPOHHBIN
0aaHC OKHCIIUTEIbHO-BOCCTAHOBUTEIHHOM PEAKIUN).

JdeMoHcTpanuu

1. 3aBHCUMOCTB CKOPOCTH XUMHYECKOH PEaKINU OT Pa3IMIHBIX
(axTopoB.

2. BozpgelicTBUe KaTalnu3aTopa Ha CKOPOCTb XMMUYECKOM
peaxIuu.

3. IlpumMepbl HEOOPATHUMBIX U 0OPaTUMBIX PEAKIHIL.

4. CMelieHue paBHOBECHSI XMMUYECKOHN peaKIuu.

PackpbsIBaTh CMBICIT H3y4aeMbIX NOHATUI U IPUMEHATH 3TU MOHATHA IpU
OIMCAaHUU CBOMCTB BELECTB U UX IIPEBPAIICHUN.

KnaccuguimpoBats XuMHUECKHE PEAKIUU IO PA3THYHBIM IPHU3HAKAM.

YcranaBiauBaTh 3aBUCUMOCTb CKOPOCTH XUMUYECKOH PEAKIIUM OT
pa3nuuHbIX (aKTOPOB IO/ PYKOBOJCTBOM YUHTEIISI.

IIporHo3upoBaTh BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX NIPEBPALLEHUN B
Pa3JIMYHBIX YCIOBHAX MOCIIE TIPEIBAPUTEIEHON paboTHI.

OrnpenensiTb OKUCIUTENb U BoccTaHoBUTENL B OBP.

CocTaBIsTh 3JEKTPOHHBIN OanaHc peakIyy.

ITpon3BOAUTH BEIYUCIIEHUS 10 XUMUYECKHM yPaBHEHUSIM 110 allTOPUTMY.

BeicTpanBath pa3BEpHYThIE IICHMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha
nH}opManunio u3 yyeOHUKA ¥ CHIPABOYHBIX MaTEpPHUAJIOB, TPAMOTHO
HCII0JIb30BaTh U3Y4YECHHBIN OHATUIHBIN annapar Kypca XUMHUH [10CIIe
NIPEIBAPUTEIILHOTO CTPYKTYPUPOBaHUS MaTepuaa.

Vcnionp30BaTh NpH BHIIOTHEHNH yYeOHBIX 3a/IaHUH U B TIPOIECCe

UCCIIEI0BATENbCKON AEATENLHOCTH HAyYHO-TIOMYIISIPHYIO TUTEPATYPY
XMMHYECKOTO COZIepKaHMs, CIIPaBOYHBIE MaTepHalbl, pecypchl IHTepHeTa
HocJe KOHCYJBTAIUU C I€JaroroM.
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Brrunciaenns
— KOJIMYECTBA BEIIeCTBa, 00bEMa U MAcChl PEareHTOB HIIH
MIPOAYKTOB IO YPaBHCHUSIM XUMHUYECKUX PEAKIINIH
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Tema 2.
DJIEKTPOJIUTHYECKAS
aucconuanusa. XuMHYeCKHe
PeaKIuu B pacTBOpax

(89)

Teopust PACKTPOTUTHUCCKON TUCCOIUAIINN. DICKTPOIUTHI U
HERIeKTPOIHUTHL. KaTnoHbI, aHHOHEI. *MeXaHH3M ITHUCCONAIH
BEIICCTB C Pa3IMIHBIMH BUIAMH XUMHIECKOU CBs3U. CTeTeHb
nucconuanui.* CUiIbHBIE U cIa0bIe IIEKTPOIHTEL.

Peakmun norHOTO0 0OMEHa, yCIOBHUS UX MpoTeKaHus. FloHHBIE
YpaBHEHHMSI peakLuil.

XUMHYECKHE CBOMCTBA KHUCIIOT, OCHOBAHUM M COJICH B CBETE
TIpeJICTaBICHUH 00 3JIEKTPOIUTHIECKOH aucconuarmu. Cpena
pactBopa. [ToHsATHE O THAPONIU3E COJICH.

KauecTBeHHBIC peakIiy Ha KATHOHBI

U aHUOHBI : XJIOPUJI-, OPOMHUI, HO3HU]I-, CYJIb(aT-, KapOOHAT-,
cumkat-pochar- aHHOHBI, THIPOKCUI-UOHBI KATHOHBI
aMMOHHUS, MarHus, KaJIbIIMs, ATFOMUHNS, XKene3a 2+, 3+ , [uHKa,
MIPUCYTCTBYIOIINE B BOIHBIX PAaCTBOPax..

JdeMmoncTpauuu

DJeKTpUUecKas MPOBOAUMOCTE PACTBOPOB BEIIECTB; IBIKCHUE
HMOHOB B AJICKTPHYECKOM TIOJIE.

OnBITH, WUTIOCTPUPYIOIINE IPU3HAKU IPOTEKAHUS peaKkui
HOHHOTO OOMEHa.

OIBITH IO OTIPEICNIEHUIO CPEJIbI B pACTBOpaX coJiel (XJIopuaa
HaTpus, kKapOoHaTa HaTPUs, XIOPHIA IIUHKA).

JlabopaTopHble M NpaKTHYeCKHE

padoTsI

JlabopaTOopHEIii OTIBIT:

Ne8Peakuu HOHHOTO 0OMEHa B PacTBOpPaX AIEKTPOIUTOB:
cymbdara memu(Il)

1 ménoun, kKapOoHaTa HATPHS U COJISTHOM KHCIOTHI, PEaKITHsI
HEeWTpaIu3aluu MEeX1y THIPOKCHUIOM Kajius U COJISTHOU
KHCJIOTOM.

No9. KauecTBeHHBIE peaKIMHi Ha HOHBI B paCTBOPE.

[pakTrnueckas padora:
Ne 1. Pemienue skcriepMMeHTaIbHBIX 33/1a4 110 TEME.

Brruuciaenus
— 10 YPaBHEHUSIM XUMHYECKUX pPEaKIni

PackprIiBaTh CMBICI H3y4aeMBbIX MOHATHH, @ TAKXKe CMBICI TEOPUU
3JIEKTPOIUTUIECKON JUCCOLUALIUH C OIIOPON HA CXEMBI.

OOBACHATD IPUIMHBI AIEKTPOIIPOBOI-

HOCTH BOJHBIX PaCTBOPOB € ITIOMOIIBIO IIejarora.

CocCTaBIIATh YpaBHEHHS JUCCOLMALUH KHUCIIOT, IEJIOYeH U COJIeH, ITOTHbIe
U COKpAIIEHHBIC HOHHBIC YPABHEHU XUMUYECKHUX PEaKIUi HOHHOTO
oOMeHa.

[TnanupoBaTh ¥ OCYLIECTBIISATH HA MPAKTHUKE XUMHYECKUE SKCIIEPUMEHTHI,
MIPOBOANTH HAOIIOCHUS, AENaTh BEIBOIBI 10 pe3yJIbTaTaM
9KCIIEPUMEHTA MOCIIE TIPEBAPUTEIHLHOM PabOTHI.

CrenoBath npaBuiaM 0e30MacHOM paboTHI B JTaOOpaTOpuK pU
HCTOJIb30BAaHUN XUMHUYECKOH TOCYIbI B 000PY0BaHUS MO KOHTPOJIEM
nejarora.

[Tpou3BOAUTE BBIYHUCIICHUS [0 XUMIYECKUM YPaBHECHHUSM.

BricTpanBath pa3BEpHYTHIC MICEMEHHBIC U YCTHBIE OTBETHI C OIIOPOit Ha
nH(MOPMaLUIO U3 YueOHHUKA U CIIPABOYHBIX MaTEpHAIOB, IPAMOTHO
UCIIONB30BaTh M3YYCHHbIH OHATHHHBIN anapaT Kypca XHMHH MOCIIe
NPEeBAPUTEIBHOTO CTPYKTYPHPOBAHHS MaTepuaa.

Hcnomns30BaTh NpH BHIMOJIHSHUH YYeOHBIX 3aJaHUI U B poLiecce
HCCIIeI0BATEIbCKON AESTEIBHOCTH HAYUYHO-TIOMYJISIPHYIO JINTEPATYPY
XMMHUUYECKOTO COJICpPIKaHMs1, CIPABOYHbIE MAaTEPHAIbl, PECYPCHI
WHTepHeTa nocie KOHCYIbTAIMHU C TIEJaroroM.

Pasnen 2. Hemeraajinl 1 ux coequHenus (24 1)
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Tema 3. O6masn
XapaKTepUCTHKA
XMMHYEeCKHX 3JIeMEeHTOB
VIIA-rpynnsi. I'ajiorenst
(4 9)

OO01mmas XxapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOCHHS
aTOMOB 3THX JJIEMEHTOB, XapaKTEPHBIC U1 HUX CTEIICHU
okucneHns. Ctpoerne u Gru3ndecKue CBOHCTBA MPOCTHIX
BELLECTB — rajJOreHOB. XMMUYECKHE CBOMCTBA Ha IPUMEPE
XJI0pa (B3aMMOAEHCTBUE C METAJUIAMH, HEMETAJTAMHI
(BOZIOPOIIOM U KHCIOPOJIOM),*1eniouamMmu™). XaopoBoaopo/.
ComnsHast KHCIIOTa, XUMUYECKHE CBOWCTBA, *TIOIydeHne™,
npuMeHeHre. KauecTBeHHbIE peakIMy Ha raJloreHU/1-HOHBIL.
*JlelicTBHE XJIOpa U XJIOPOBOJIOPO/A Ha OPTraHU3M 4eloBeKa. ™
Baxneiinme XIopuabl 1 UX HaX0XKICHUE B TIPHPOJIE.

JdeMoHncTpanuu
BupeomaTepuasl: TaoreHbl 1 UX COSANHEHNUS.
O0pa3usl XJIOPUIOB.

JladopaTopHble M NPaKTHYeCKHe PadoThI
JlabopaTOpHEIii OTIBIT:

Pacno3naBanue XJ0pua-MOHOB.

[MpakTuyeckas padora:

Ne 2. TlosyueHue COISTHOM KUCIOTHI, U3y4eHHE €€ CBONCTB.

Brruuciaenus
[0 YPAaBHEHUSIM XUMHUYECKUX PEAKIIHH.

OOBACHATH 00IE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJIOB U
MX COCAMHEHHH B IpeJeIax MabIX EPHOIOB U TNIABHBIX HOATPYIII
[Neprouaeckoii CHCTEMBI XUMIYECKUX 3JIEMEHTOB C YIETOM CTPOSHHS UX
aTOMOB C HCIOJIb30BaHUEM CXEMBI.

XapakTepu3oBaTh PU3NIECKUE U XUMUIECKHE CBOMCTBA ITPOCTHIX BEIIECTB
TaJIOTEHOB (HA IPUMEPE XJIOpa) U CIIOKHBIX BEIIECTB (XJIOPOBOJOPOA,
XJIOpHZA HATPHUS), CIOCOOBI MX MOTYYEHHS, IPUMCHEHHE 1 3HAUCHHE B
MIPUPOJIE U )KU3HH YEJIOBEKA IOCIIe CTPYKTYPUPOBaHUS MaTepHaa.

OmnpenensiTb TalOreHUA-UOHBI B PACTBOPE C UCTIOIb30BAHUEM TaOIHIIBI
"XapakTepHble peakuy Ha aHHOHBI'".

HJ'IaHHpOBaTI) 1 OCYHICCTBJIAATH HA IPAKTUKE XUMHUYCCKHUEC SKCIICPUMCHTHI,
IPOBOJAUTH Ha6J'IIO[[eHI/ISI, JCJIaTh BBIBOJBI 110 pE3YyJIbTaTaM 3KCIIEPpUMEHTA
MOCJIe MPEIBAPUTEILHON PadOTHI.

Tema 4. Oomasn
XapaKTepUCTHKA
XMMHYECKHX 3JIeMeHTOB
VIA-rpynnbl. Cepa u eé
coequHenus (5 1)

O06mas xapakrepucTaka 3meMeHToB VIA-rpymmsl. OcoOeHHOCTH
CTPOEHHS aTOMOB THX 3JIEMEHTOB, XapaKTepHbIE AJIsI HUX
crernieHn okucnenns. Ctpoenue u pusnueckue cBoiicTBa
MIPOCTBIX BEIIECTB — KUCIIOPO/A U CEPHI.

AnnoTportHbie MOJU(UKALMN KHCIOpOoJia U cepbl. XUMHUYECKHE
CBOMCTBA cepbl. B3aumozelicTBie ¢ HeMeTallllaMu - BOAOPOAOM U
KHCJIOPOAOM, METaJuIaMH, KOHIIEHTPHPOBAaHHBIMH a30THOH 1
cepHoit kuciotamu. CepoBOAOPO, CTPOCHUE, PU3NIECKHE

OOBsICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOHCTB 3JIEMEHTOB
VIA-rpynmnsl 1 UX CO€AMHEHUN
¢ YYETOM CTPOEHHSI UX aTOMOB C ONopoil Ha cxemy "U3meHenue
paauycoB B moArpynmnax’.

XapakTepuzoBaTh pU3NIECKUE
U XUMHUUYECKUE CBOICTBA MPOCTOr0 BELIECTBA CEPHI U €€ COeTUHEHUI
(cepoBoIOpOAA, OKCHIOB CEPHI, CEPHOM KHCIIOTHI, CYJIb()ATOB), CIIOCOOBI
ux
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U XMMUYECKHE CBOMCTBA (KUCJIOTHBIE U BOCCTAaHOBHUTEIILHBIE).
OKcHIBI cepbl KaK IPEICTaBUTETHN KUCIOTHBIX OKCHI0B. CepHas
KHCJIOTa, GPU3NIECKHE U XHMHUYECKHE CBOHCTBA (00IIHe KaKk
TPEICTAaBUTENS Kilacca KUCIOT U *crienuduaeckue™),
npumeHeHne. CepHUCTast KHCIIOTa.

*XUMHYIECKUE PEAKIUH, JISKAINE B OCHOBE IIPOMBIIIIICHHOTO
croco0a IoTydeH s CEpHOM KUCIOTHI. ANmapaTsl 1
MIPOTEKAIOIIME B HUX IPOLECCHI (Ha IIPUMepe MPOU3BOACTBA
CepHOM KUCIIOTHI). *

Conu cepHoﬁ KHCJIOThI, KAYE€CTBCHHAA pCaKUrs Ha CyJ'IL(l)aT-I/IOH.

Haxoxxaenue cepsl U €€ coelMHEeHUH B pUpojie. * XUMUIEeCKoe
3arps3HEHUE OKPYKAIOIIEH CPeIbl COSTMHEHUSIMU CEPBI
(KUCIOTHBIE AOXKIH, 3arpSI3HEHUE BO3IyXa U BOJOEMOB),
CrocoOBI ero MpeIoTBpaIeHHS. *

JdeMmoncTpauuu

Kosmrekinn (BuaeoMaTepransl): cepa ¥ €€ COCIUHCHHUS.
OOyrnmBaHue caxapa I1oJ| IeHCTBIEM KOHIIEHTPHPOBAHHON
CEpHOI KUCIIOTBHI.

JladopaTopHble M MpaKTHYecKHe PadoThI

JlaGopaTopHbIe OIBITHI:

Ob6HapyxeHue cysib(haT-HOHOB.

B3anmMopeiicTBre pa30aBIeHHON CEPHOI KUCIOTHI C IITHKOM.
Borunciaenus

10 YpaBHEHUSIM XUMHUYECKHIX PEeaKIiid

TIOJTy4eHHsI, TPUMEHEHHE 1 3HAUYEHHE B IIPUPOJIE M )KU3HH YEJIOBEKa C
OIOpOH Ha CXEMY U IUIaH.

OnpenensaTs HaNW9IHUE CyIb(PAT-HOHOB B PacTBOPE.

OOBACHATH CYITHOCTH SKOJIOTHUECKUX MPOOIIeM, CBI3aHHBIX C
nepepaboTKOM COeIMHEHHH CEpHI TTOCIIE CTPYKTYPUPOBAHUS MaTepHana.

[TnaHnpoBaTh M OCYIIECTBISITH HA MPAKTUKE XUMUYECKHE SKCIICPHMEHTEHI,
TIPOBOJUTH HAOIIONCHNS, IeNaTh BBIBOBI [0 PE3YIbTATaM IKCIIEPHMEHTA.

CrenoBath npaBuiaM 0e30MacHOM pabOTHI B JTaOOpaTOpuu NpU
UCIIOJIb30BAaHNH XUMHYECKOW TIOCY/IbI M 000PYHIOBaHUS 0]
PYKOBOJCTBOM I€/Iarora.

[Tpou3BOAUTH BBIYMCIICHHS TI0 XUMUUECKHM YPaBHEHHUSIM M0 JITOPUTMY.

Hcnonb30BaTh NpH BHIMOTHEHUH YYEOHBIX 3aJaHNil TEKCThI y4eOHUKa,
crnipaBouHble MaTtepuaisl ([lepuoaudeckyro cuCTEMy XUMHUUECKHX
anemenToB /I. . MenzeneeBa, TaOJIUILy pacTBOPUMOCTH KHCIIOT,
OCHOBaHUH U COJIEH B BOJE, FNEKTPOXUMUUECKUH psAJl HAPSKEHUI
METaJIOB).

Hcronb30BaTh NpH BHINOIHEHNH YIEOHBIX 3aJaHUH U B IIpoLiecce
HCCIIE0BATEIBCKOH AEATENFHOCTH HAyYHO-TIOMYJSIPHYIO JINTEPATypy
XMMHYECKOTO COZIep KaHMs, CIIPAaBOYHBIC MaTepHasbl, pecypcsl MiHTepHEeTa
10CJIe€ KOHCYJIBTAllUH C TIeAaroroM
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Tema 5. O6mast
XapaKTepUCTHKA
XHUMHYECKHUX 3JIEMEHTOB VA-
rpynmnsl. A3ot, pochop u ux
coeuHEeHHus

(79)

OO01mast XxapakTepucTHKa 3J1eMeHTOB V A-rpynnsl. Oco0eHHOCTH
CTPOEHHS aTOMOB ITHX 3JIEMEHTOB, XapaKTEPHbIE AJIsI HUX
CTETICHN OKUCIICHHUSI.

A30T, pacnpocTpaHeHNE B IPUPOAE, PU3NIECKHE U XUMHUIECKHE
cBoicTBa. KpyroBopot a3ora B npupoze.

AmMnak, ero pu3MUECKue ¥ XUMHYECKHAE CBOUCTBA, MTOTYyICHHE U
npumeHeHne. Cou aMMOHHS, NX GU3HMUECKNE U XUMHIECKHE
CBOHCTBa, MpuMeHeHne. KauecTBeHHas peakiys Ha HOHbBI
aMMOHHUSL.

A3zoTHast KuCioTa, e€ (PU3NUECKHe U XUMHYECKHE CBOWCTBA
(oOmime Kak mpeCcTaBUTENS Kilacca KUCIIOT U
*cnerpuueckne™). *Aszotucras Kucnora. Mcrons3oBanue
HHUTPATOB ¥ COJIEH aMMOHHUS B KaueCTBE MUHEPAJIbHBIX
ynoOpenuit.*

XUMHYECKOE 3arpsi3HEHUE OKPY>KAIOIIEH CPeabl COeANHEHUSIMA
a30Ta (KUCIOTHBIC IOXK/H, 3arPsI3HEHUE BO3/TyXa, TIOYBBI U
BOZIOEMOB).

docdop, *amrorporHsle Mogudukanuu Gocdopa*, pusmueckue
1 XUMUYECKHE CBOMCTBA.

Oxcua hocdopa(V) u GochopHas KUCIOTa, PUIUUCCKUE U
XMMHYECKHE CBONCTBA, *mosryueHue. ™ *KauecTBeHHas peakius
Ha (ochaT-uoHbL*

*Ucnonbs3oBanue GochaToB B KAUSCTBE MUHEPATBHBIX
ynoOpeHuit.* 3arps3HeHue IpUPOAHBIX BOJOEMOB (hocdaramu.

JdemoncTpauuu

Komnekmmn: ¢pocdop 1 ux coeTHHCHHUS.

B3aumonelicTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI €
MEBIO.

JlaGopaTopHble M NpaKkTHYecKHe PadoThI
JlaGopaTopHbI€ OIBITHI:

1. BzaumopeicTBHE COJIeil aMMOHHMS C IIETOYBIO.

2. O3HaKoOMJICHHE C 00pa3aMu a30THBIX U (OoCcHOPHBIX
ynoOpeHuii.

[IpakTryeckas padora:

Ne 10. IToxydeHue aMmuaka, U3ydeHHe €ro CBOMCTB.

Borunciaenns
M0 YPAaBHEHHUSIM XUMHUYECKIX PEAKITHIA

OOBSICHATH 00IIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOIMCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COSQUHEHUN ¢ yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3NIECKUE U XUMUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB
a3zota u pocdopa n uX coeNMHEHNH (aMMHUaKa, COJICH aMMOHUS, a30THOM
KHCJIOTHI, HUTPATOB, okcruaa hocdopa(V) u pochopHOit KUCTIOTHL,
¢docdaroB), crocoObI UX MOTyYCHHUS, IPUMEHEHIE U 3HAUCHIE B
MIPUPOJIE U KU3HH YEIOBEKA C HCIIOJIb30BAHNEM CXECMBI.

OmnpenensiTb HOHBI aMMOHHMS M hochaT-HOHBI B PaCTBOpE C
UCIIOJIb30BaHKEM Ta0HIIb! "' XapaKTepHble peakuy Ha KaTHOHBI 1
aQHUOHBI".

OOBICHATH CYIIHOCTB OKOJIOTHYCCKUX HpOGJ’IeM, CBs3aHHBIX C
HAXOKJICHHUEM COeIMHEeHMI a30Ta u (hocdopa B OKpyxkarolei cpere.

HHaHI/IpOBaTb " OCYHICCTBJIATH Ha MPAKTUKEC XUMHUYCCKUEC DKCIICPUMCHTEI,
MIPOBOANTH HAOMIOZCHUS, AENATh BEIBOABI MO PE3yIbTaTaM
9KCIIEPU-MEHTA.

CrenoBath npaBuiaM 0e30MacHON pabOTHI B TaOOpaTOpHH IpH
HCTIONIb30BaHNH XUMHIECKOH TIOCY/IBI M 000pYAOBaHUS.

[Tpou3BOANTE BEIYHCIICHHS IO XUMHUYECKHM YPABHEHUSM.

Hcnionp30BaTh IpH BEIMOTHEHNH YIEOHBIX 3aJaHNH TEKCTHI yIeOHNKA,
CIIPaBOYHBIC MaTCPUAJIbL (nepnounquKon CUCTEMY XUMHNYCCKUX
anemeHToB /[. 1. Menzaeneesa, TabnuIly pacTBOPUMOCTH KHCIIOT,
OCHOBaHUU U COJIEH B BOJE, MIEKTPOXUMUUECKUH PsiJ] HANIPSKEHUM
METAIJIOB).

Hcrionb30BaTh NpH BHINOJHEHUH Y4€OHbIX 3aJJaHUil U B IIpOLIecce

MCCIIE0BATEIbCKON ACATETbHOCTH HAYyIHO-TIONYJISIPHYIO JINTEPATypy
XMMHYECKOTO COZIepKaHus, CIIpaBOYHbIE MaTepHallbl, pecypchl IHTepHeTa
TI0CJIe KOHCYJIBTALNH C [Ie1aroroM

Tema 6. O0u1as xapakTepuc-
THKA XUHMHYECKHX

Yrnepon, amioTponHbie Moaudukamu rpaur, anmas.
BzanmopeicTBre ¢ MeTaiiaMH, HeMeTalaMHu,

OOBACHATH 00IIME 3aKOHOMEPHOCTH B N3MEHEHHH CBOWCTB 3JIEMEHTOB
IVA-rpynmns! u ux coequHeHuii ¢ y4€TOM CTPOEHHUS UX aTOMOB.
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31emMeHTOB IVA-rpynnel.
Yraepoa u kpemHuii 4 X
COCAMHCHHA

(84)

KOHLIEHTPUPOBAHHBIMH a30THOM U CEPHON KHCIOTaMH,
pacIpocTpaHeHHE B IPUPOAE, PU3NIECKHE U XUMUUECKHE
cBoiicTBa. Ancopommst. Kpyrosoport yriepona B mpupose.
Oxcusl yriaeposaa, ux (GU3NIeCKue U XUMHIECKHE CBOWCTBA, HX
JCHCTBHE HA KUBBIE OPTaHU3MBI, TIOJTydICHUE U IPHIMECHEHHE.
*DKOJIOTHYECKUE MTPOOIIEMBI, CBI3aHHBIEC C OKCHIOM
yraepona(IV); rumoresa rmo6anrbHOTO NOTEIUICHHUS KIIMMATa;
TIApHUKOBBIHN S ekt ™

VYronbHas KHCIOTa U €€ COJIH, UX (PU3NUECKHE M XUMUUECKHE
CBOICTBa, MMOJy4YeHHE 1 NpuMeHeHre. KauecTBeHHas peakiys Ha
KapOOHAT-UOHHI.

*TlepBoHayanbHbIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O
COCAMHEHUSX YIiepoaa: OCOOEHHOCTH COCTaBa U CTPOCHHUS.
[NonsTre 0 GMONIOTHYECKN BayKHBIX BELIECTBAX: XKHUPAX, OCNKax,
yrieBojax. MarepuaabHOE €IMHCTBO OPTaHUYECKUX H
HEOPraHMYECKUX COCANHEHUI. ™

*Kpemunit, ero puzndeckre 1 XUMHYECKIE CBOMCTBA (Ha
IIpUMepe B3aNMO/IEHCTBUS ¢ METaJUIaMH M HEMETaJIaMH),
MOJTyYeHHE ¥ IPUMEHEHHUE B 3JIEKTPOHHKE. ™

*CoenuHeHus KpeMHUs1 B mpupoae. O0uiue npeactasieHus 0o
okcuze kpeMuusA(IV) u kpemHueBoi kucinore. CUITUKATHI, UX
HCIIOJIb30BAHUC B 6I)ITy, MEINIUHE, MIPOMBIIIJICHHOCTH.
Baxnelinue cTpoUTENBHBIE MATEPUAIIBL: KEPAMHUKA, CTEKIIO,
LIEMEHT, 0eTOH, xee300eToH. [IpobemMbl 0e30macHOro
UCTIONIb30BAHMS CTPOUTENBHBIX MaTepHalioB B TOBCEIHEBHOM
KHU3HH. *

JdemoncTpauuu

Mopenu KpuCTaIIMIeCKuX pemeToK anMasa, rpadura,
MOJIEKYJIBI (hyIIiepeHa.

AncopOIus pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIEM.
IIporuBoras.

Buneomarepuainsl: CUIIMKaTHAS! IPOMBIIIIEHHOCTb.

Mopenu MOJIEKyJ1 OpraHUYECKUX BEILECTB.

JlaGopaTopHble M IpaKTHYeCKHe PadOThI

JlaGopaTopHBIii OMBIT:

KauecTBeHHast peakiys Ha KapOOHAT-HOH.

[MpakTryeckne paboOTHI:

Ne 11. Iony4yeHue yraeKUcIIoro ra3a U U3y4eHHe ero CBOICTB.
KauecTBennas peakiws Ha KapOOHAT-HOH.

No 12. PenteHne 3KCIepUMEHTANBHBIX 33124 110 TEME

XapakTepu3oBaTh QU3NYECKUE U XUMUYECKUE CBOMCTBA MMPOCTHIX BEIIECTB
yIJIepoia ¥ KPEMHHUS M UX COCTUHEHHH (OKCHAOB YIIIEpoia, yTOJIbHON
KHCJIOTHI, KapOOHATOB, OKCHAA KPEMHHS, KDEMHHEBOH KHCIIOTHI,
CHJIMKATOB), CIIOCOOBI UX TOJTyYEeHNUs], IPUMEHEHNE U 3HAYCHNUE B
MIPUPOJIE 1 JKU3HH YEITIOBEKA.

OmnpenensaTe kKapOOHAT- U CIUTHKAT-

HOHBI B PacTBOPE.

OOBSICHATH CYIIHOCTD 9KOJIOTUYECKHUX MPOOJIEM, CBI3aHHBIX C
HaXO0XJIEHHUEM YTJIEKUCIIOTo ra3a B OKpyKarollel cpeze.

WnmrocTpupoBaTh B3aUMOCBA3b HEOPTaHUUECKUX COSAUHEHUH yriepoaa u
OpPraHUYECKUX BEIIECTB IO/ PYKOBOJCTBOM YUHUTEIIS.

[InmaHupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUUECKHE 3KCIIEPUMEHTBI,
MIPOBOJUTH HAOJIOICHNS, JIeNIaTh BBIBOJBI [0 PE3YJIbTaTaM KCIIEpHUMEHTa
TI0CJIE TIPEIBAPUTEIBHOI PaOOTHI.

CrenoBath npaBuiaaM 0e30MacHON pabOTHI B TaOOpaTOpHH IpU
HCTIONIb30BaHNH XUMHIECKOH TOCYABI U 000pyIOBaHHS.

Hcnionp30BaTh IpH BEIMOTHEHUH YIEOHBIX 3aJaHNH TEKCTHI yIeOHNKA,
crpaBouHble MaTeprais! ([leproaudaeckyro cucTEMy XUMHYECKHX
anemenToB JI. . MenzaeneeBa, TaOJIUILy pacTBOPUMOCTH KUCIIOT,
OCHOBaHUU U COJIEH B BOJE, MEKTPOXUMUUECKUH PsiJ] HANIPSKEHUI
METAJIIOB) MOCIIE KOHCYIbTAIMU C MEJarOroM.

Hcnionb30BaTh MU BHINOJHEHUH Y4EOHbIX 3aJJaHUil U B IIPOLIecce
HCCIIEIOBATEIbCKOM 1eATEIFHOCTH HAyIHO-TIONMYJIIPHYIO JIUTEPATypy
XHUMHYECKOTO COAEPIKaHUs, CIIPAaBOYHBIE MATEPHAIIbI, PECYPCHI
WHTepHeTa nocne KOHCYIbTAIMH C TIEJarorom.

41




«HemeTamaby.

Borunciaenus
0 YPaBHEHUSAM XUMHYECKUX PEAKIU, €CII OJFH U3 pearcHTOB
JlaH B BUJI€ BOAHOI'O PACTBOPA C U3BECTHOM MAacCOBOM JOJIEH.

Pazgen 3. Meramuibl U ux coequnenus (20 1)

Tema 7. O01ue cBoiicTBa
METAJLJIOB
(49)

OO011ast XapaKTepUCTHKAa XUMHYECKUX DJIEMEHTOB — METaJIOB
Ha OCHOBaHHHM UX NojoxeHus B Ilepuoandeckoii cucteme
xuMuueckux 3aemeHToB [I. 1. Menzeneesa U CTpOCHUS aTOMOB.
Crpoenue MeTamioB. MeTanianueckas CB3b U MeTalInuecKas
KpHUCTaJTHUECKas perméTka. DIeKTPOXUMHUECKUH psin
HaIpsDKEHUN MeTallioB. OU3NYECKUE U XUMUYECKHE CBOMCTBA
MeTamoB. *O0muue crocoOs! nomyyeHns: MeTauioB. [IoHsATHE O

KOPPO31HU MCTAJIJIOB U OCHOBHBIC CII0CO0BI 3alIUTHI OT KOPPO3UH.

CrutaBeI (CTamb, 9yTYH, JIOPATIOMAHUI, OpOH3a), HX
NpUMEHEHHE B OBITY M IPOMBIIIIICHHOCTH. *

JdeMoHncTpanuu

O3HakoMIIeHHE ¢ 00pa3laMy METAJIOB U CILIABOB, HX
(U3MYECKUMH CBOHCTBAMH.

Mopenu KpUCTaUIMYECKUX PEIIETOK METAJLIOB.
Buneomatepuaisl: KOppO3Us METAJLIOB.

JlabopaTopHble M NPpaKTHYeCKHe PAadOThI
JlabopaTopHBIE OTBITHL:

O3HaKoMJICHHE ¢ 00pa3IaMy CIUIaBOB METAJLIOB.
3aBHCHMOCTh CKOPOCTH PEaKIIMU METaJlIa ¢ KUCIOTOH OT
MPUPOJIEI METAJLIA.

Brruuciaenus
— 10 YpaBHEHUSM XUMHUECKUX peaKui, €CIi OJUH U3
pEareHToB COEPKUT IPUMECH

PackpeIBaTh CMBICI N3y4aeMBbIX MOHATHI U IPUMEHSTh 3TH MOHATHS TIPH
OITMCaHNH CBOIMCTB BELIECTB U MX IPEBPAIICHHH.

OOBSICHATH 00IIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOHCTB 3JIEMEHTOB-
METaJJIOB M UX COCTUHEHHUH C y4ETOM CTPOCHUS UX aTOMOB.

XapakTepu30BaTh CTPOCHHE METAUIOB, 00IIHe GU3NIESCKUEC U XUMUICCKHE
CBOMCTBA METAJIOB.

XapakTepHu30BaTh 00IIHE CIIOCOOBI MOIYIEHHUS METAIIOB ITOCTIE
CTPYKTYPHPOBAHHUS MaTepHaa.

CrenoBatb npaBuiaM 0e30MacHON pabOTHI B TaOOpaTOpHH IpH
HCTIONIb30BaHNH XUMHIECKOH TIOCY/IBI M 000pyIOBaHNUS.

ITpou3BOANTE BEIYHCIICHHS 110 XUMUYECKIM yPABHCHHUSM.

Hcnionp30BaTh IpH BEIMOTHEHNH YIEOHBIX 3aJaHNH TEKCTHI yIeOHNKA,
cnpaBouHble MaTepuansl (Ilepuoguueckyro cucTeMy XUMHIECKUX
anemenToB /1. V. MenzeseeBa, Tabiuily pacTBOPUMOCTH KUCIIOT,
OCHOBaHUU U COJIEH B BOJE, MEKTPOXUMUUECKUI PsiJ| HANIPSKEHU I
METAIJIOB).

Hcrionb30BaTh NpH BHINOJHEHUH Y4€OHbIX 3aJJaHUil U B IIpOLIecce
HCCIIEI0BATEIbCKON AEATEIBHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOTO COJIEpP)KaHMsI, CIPABOYHBIE MATEPHAIIbI, PECYPCHI
WHTepHeTa nocine npeaBapuTeIbHON KOHCYIIBTAllNH € TIEarorom
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Tema 8. Ba:kneimue
METAJLJIbI U UX COeIUHEHHs
(16 9)

[{enounsie Metamsl. [Tonoxxenue B [lepuoanueckoii cucreme
XuMuueckux snemeHToB [1. Y. MenzeneeBa, CTpoeHHE aTOMOB.
Haxoxnenue B npupoze.

OmnuecKue 1 XUMUIECKHE CBOICTBA (Ha IpuMepe HaTpHs U
kamust). OKCHIBI M THAPOKCUABI HaTpus U Kamus. [Ipumenenne
LIEJIOYHBIX METAJIJIOB U UX COEANHEHUH.

[{enoyHO3EMENBHBIE METAIUIBI MATHUM U KaJIbLUH, CTPOCHUE
atoMoB. [lonoxxenue B [lepuoandeckoit cucteMe XUMUYECKUX
anemeHToB /1. 1. MenneneeBa. Haxoxnenue B npupoze.
®dusnueckue U XUMUYECKHE CBOKWCTBA. BaxxHelme coefnHeHUs
Kanblus (OKCHI, TUIAPOKCU, coin). *JKECTKOCTH BOIBI U
CHocoObI e€ ycTpaHeHUs. ™

Amomunuii. [Tonoxenue B [lepuoaudeckoii cucteme
XUMHUueckux snemeHToB [1. Y. Menzaeneesa, cTpoeHUE aTOMA.
Haxoxnenue B npupoae. Pusnueckue U XUMHUYECKHUE CBOMCTBA.
AwmpoTepHBIC CBOCTBA OKCHA U THAPOKCHAA.

Keneso: cocras, cBoiicTBa U nonyueHue. Ilonoxxenue B
[lepnoauueckoii cucTeMe XUMHUYECKHUX 3JIEMEHTOB

. 1. MenneneeBa, ctpoeHue atoMa. HaxoxxieHue B mpupoJie.

duznyeckue U XUMUUeckre cBOUCTBa. OKCHUIBI, THAPOKCUABI U
comu xene3a(1l)
u xene3a(Ill).

JdeMmoncTpauuu

B3aumonelicTBue HaTpus ¢ BOJOM.

OxkpammBaHue TUIAMCHH HOHAMH HATPHUS U KaJIHsL.
OKkpammBaHne TIAMEHH HOHAMHY KaJIbIIHs.
BsaumoeiicTBue okcuaa Kajiblus ¢ BOIOM.
Buneomarepuansl: ropeHue Kele3a B KHCIOPOIE U XJIOope.

JlaGopaTopHble U MPaKTHYeCKHe PadOThI
JlaGopaTopHbI€ OIBITHI:

O3HakoMJIeHHE ¢ 00pa3liaMy aTFOMUHHMSI U €T0 CTUIABOB.
AMdoTepHbIe CBONCTBA THAPOKCHUA ATFOMUHHUS.
KauecTBeHHbIEe peakiui Ha HOHBI JKeJe3a.
[IpakTryeckue padOTHI:

Ne 13. Penrenue sKCIEpUMEHTAIBHBIX 3a]1a9 10 TEME
«MeTaby.

Brruuciaenus
10 YPABHEHHUSIM XUMUYECKUX PEAKLIUN.

OOBSICHATH 00IIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB-
METaJJIOB B IPYIIAX U UX COSIMHEHNH ¢ YIETOM CTPOCHHS UX aTOMOB.
XapaxTepu30BaTh GU3HIECKUE U XHMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB
METaJUIOB M UX COCIUHEHHUH (OKCHIOB, THAPOKCHIOB, COJIEH) C OMOpoii Ha

CXeMy, CHOCOOBI MX TIOIy4YEHHsI, IPIMEHEHNE U 3HAUCHUE B IPUPOIE U
KHU3HH YEIIOBEKA.

Pacrio3HaBaTh ¢ TOMOIIBIO KAYECTBEHHBIX PEAKINH HOHBI METAIIIOB
(MarHus, KanblLys, aJFOMUHUS, [IMHKA, XKene3a (2-+), xkenesa (3+), meau
(2+) c ucnonp3oBaHneM TabuUIB! " XapakTepHbIE PEaKIMU Ha KaTHOHBI".

[TnaHnpoBaTh M OCYIIECTBISITH HA MPAKTUKE XUMUYECKHE SKCIIEPUMEHTEHI,
MIPOBOJUTH HAOJIOICHUS], JIeNIaTh BBIBOJBI [0 PE3YJIbTATaM IKCIIEPHMEHTA.

CienoBathb npaBuiiaM 0e30MacHOi paboTHI B J1a0OpaTOpHH MpH
HCTIOJIb30BaHUN XUMHYECKOM MOCY/IbI K 000pYA0BaHMSI.

[Tpou3BOANTE BEIYHCIICHHS TI0 XUMHUYECKHM YPABHEHHUSM.

BeicTpanBaTth pa3BEpHYTHIE MICHMEHHBIE U YCTHBIE OTBETHI C OIIOPOI Ha
nH(popManuio u3 yueOHUKA M CIIPAaBOYHBIX MaTEPHAIOB, TPAMOTHO
HCTIONB30BATh N3YyUCHHBIN TOHATHHHBIN anmapaT Kypca XUMHH.

Hcrionp30BaTh Mpy BHIMOJIHEHNH y4eOHBIX 3alaHUH U B TIpoIiecce
HCCIIEI0BATEIbCKON AEATEIBHOCTH HAYIHO-TIOMYJIIPHYIO JINTEPATYPY
XMMHUUYECKOTO COJIEpIKaHHMsl, CIPABOYHBIC MAaTEPHAJIbI, PECYPCHI
WHTtepHeTa nocine npeBapuTeIbHOM KOHCYIITAINH C TIearoromM
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Pa3nen 4. Xumus 4 oKpy:Kamoumas

cpena (3 9)

Tema 9. BemecTBa n
MaTepuajbl B }KU3HH
yeJl0BeKa

*HoBkle MaTtepHraJibl U TCXHOJOTUH. BeIIIeCTBa 1 MaTtepuralibl B
HOBCGZ[HGBHOﬁ JKM3HH YeJIoBeKa. XUMHS U 310POBLEC. besomnacuoe
HCIIOJIB30BAHUC BEIICCTB U XUMHYCCKHNX peaKunﬁ B 6I>ITy.

XapaKTCpI/BOBaTB POJIb XMMHUHU B Pa3JIMYHBIX C(l)ean JACATCIbPHOCTHU
HIO)ICP'I, OCHOBHBIC BCIIIECTBA U MAaTCPpUAJIbl, MIPUMCHACMBIC B JKU3HU
COBPEMCHHOTI'O YCJIOBCKA.
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G

TIPOMBIIIIJIEHHOCTH.

OCHOBBI 9KOJIOTHIECKOH TPaMOTHOCTH. XUMHYECKOE
3arpsiI3HEHUE OKPYXKAIOMIEH cpepl (PENebHO IOy CTHMAs
KoHneHTpanus semects — [1J1K).
Pounp xumMuH B pemieHnn 3KOJIOTHISCKHUX IPooIeM. ™

[TpupoHbIE UCTOYHHUKH YTIIEBOAOPOOB (Yrob, IPUPOAHBIH ra3, | OOBSICHATH yCIOBHs 0€30MaCHOTO UCIIOIb30BaHMUS BELIECTB U
HE(TB), MPOAYKTH UX MEpepabOTKH, HX POJIb B OBITY U

XMMHUUYECKHUX PEAKIMH B OBITY.

AHanm3upoBaTh U KPUTUYECKH OLICHUBATh HH(YOPMANNIO O BIUSHUU
MIPOMBIIIICHHOCTH, CEIbCKOTO XO35HCTBA, TPAHCIIOPTA U JIP.

Ha COCTOSTHHE OKPY>KaIOIIEH Cpebl.

YMeTh 0Ka3bIBaTh NEPBYIO MIOMOIIb TP XUMHUIECKUX 0XKOTaX H
OTpPaBIICHUAX.

[MpunuMmarte yuyacTtre B 00CYXIEHUH MPOOIeM XUMUUECKOH 1
9KOJIOTUUECKOM HapaBIEHHOCTH, BEICKAa3bIBaTh COOCTBECHHYO MO3UIUIO
10 Ipo0JIeMe U Npe/iaraTh BO3MOXKHBIE ITyTH €€ PeIIeHHs C OTTOpPOi Ha
nHpopManuio u3 yueOHHKa M CIIPAaBOYHBIE MAaTEPHAIIBI, PECYPCHI

Hurepuera.
MHOYPOYHOE IIVTIAHUPOBAHUE
8 KUIIACC
Ne Kouun4yecTBo yacos Jata JJleKTpOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoabnubsie IIpakrunyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3YYeHUs
padoThI padoThI pecypcel

1 [Ipenmer xumuu. Pons xumun B 1 bu6mmorexa [IOK
KHU3HM 4yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c

2 IlonsaTue o MeTOgaxX MO3HAHUA B 1 bu6nmoreka [JOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia

3 paboTHI B 1a00paTOPUU U IPUEMBI 1 bubnmuorexa [JOK
obparieHus ¢ 1adopaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
paszerneHus cmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pa6ovTa Ne 2 Bu6morexa LIOK

5 «Paznenenue cmecelt (Ha mpumepe 1

OYHCTKHU NTOBAPEHHOW COJIN)»

https://m.edsoo.ru/ff0d28c8
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bubmuoreka [JOK

6 ATOMEI H MOTEKYJIb! https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKH bu6mmoreka [IOK
(CHMBOJTBI) XUMHUYECKHX SJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIOXKHBIE BEIIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XuMudeckas popmyia. bubnnoreka [JOK
BajeHTHOCTh aTOMOB XHMHUYECKHUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OTHOcHTENIbHAS aTOMHAs Macca. bu6mmoreka [IOK
OTHOCHUTEIbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bu6nmoreka [JOK
3JIEMEHTA B COEIUHEHUHN https://m.edsoo.ru/ff0d350c
13 KommaectBo BemecTBa. Mok, bu6mmoreka [IOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUUECKHUE SIBICHUS. bu6nmoreka [JOK
Xumuueckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus MPOTEKAHUS bubnnoreka [JOK
XMUMHUYECKHX PeaKimi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnmoreka [JOK
XUMHUYECKUEe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Breranciieruns kommaecTBa, MacChl
17 BEILIECTBA 110 ypaBHeHI/ISIN; buommorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKITUi
18 Knaccudukanus XumMuueckux bu6nmoreka [JOK

peakuuii (CoequHeHus, pa3IoKeHuUs,

https://m.edsoo.ru/ff0d3f34
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3aMelIeHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIii-

bu6mmoreka [IOK
19 OHIHIGIOTEANCT. 0606erHHe " https://m.edsoo.ru/ff0d40c4
CUCTeMaTu3alus 3HaHUH
20 KonrtponsHas padora Nel mo reme 1 bubmmoreka [IOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
Bos — cmech ra3oB. Cocras
B03§yy:a. Kucnopox — snemenT u bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
Ou3nyeckue U XMMHUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObl MostydeHus: KUCI0po/ia B
23 nabopaTtopuu ZIquOMBIHIHerHOIlCTI/I. bubnuorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoit 3¢ ekt xumuueckoit
24 peaKuuu, MOHITHE O bubnmnorexa [JOK
TEPMOXHMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIIUIX
Tormnueo (HedTh, Yroib U METaH).
25 3anH3H€I-§I/qul;03’I[}},/rX3 CIIOCOOBI Zro bubmmorexa LOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuueckas pabora Ne 3 o Tem
26 «I?IOJIyqef{iIe u Eogzpajjl/lj T bubmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHUE eTO CBOUCTBY»
97 Bomopon — anemeHT u npocToe bubnnorexka [JOK
BertecTBo. Haxoxaenue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 du3znuecknue ¥ XUuMHUUECKHE CBOMCTBA bu6nmoreka [JOK

Bojopoaa. [IpumMenenne Boopoaa
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bubmuoreka [JOK

29 | IlomiTHe 0 KHEIOTAX H COMIX https://m.eds00.ru/ff0d5002
30 CriocoObl ToTy4eHHsT BOAOPO/Ia B bu6mmoreka [IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpaxkTuueckas padora Ne 4 110 TeMe
31 «I?IOJIY'-ICHI/IG i Eo6npaHI/Ie BOJIOpOJA bubmoreia LHOK
. ’ https://m.edsoo.ru/ff0d4f42
HU3yYE€HHUE €r0 CBOMCTBY
39 MoutsipHblii 00BEM ra3oB. 3aKOH bubnnorexa [HOK
ABorapo https://m.edsoo.ru/ff0d542e
Breruunciaenus o0béMa, KOJIMYECTBA
33 BEIlleCTBa ra3a 1o er(; U3BECTHOMY bubmmorexa [IOK
- https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Berunciienust 00bEMOB ra30B 110
34 YpaBHEHUIO PEaKIIMN Ha OCHOBE bubmmorexa [TOK
, . https://m.edsoo.ru/ff0d5708
3aK0HA 00BHEMHEIX OTHOIICHUI Ira30B
35 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsitue 00 bubnuoteka [JOK
WHJIUKATOpaXx https://m.edso0.ru/ff0d59e2
Bopa kak pactBopuTens.
37 HacrimieHspie 1 HeHACHIIIIEHHBIC bu6nmoreka [JOK
pacTBopbl. MaccoBas 07151 BEIIecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacCTBOPOB C bubnuorexa [JOK
OIpeIeIEHHON MacCOBOM JIOJICH https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEIIIECTBAY
39 KontponsHas padora Ne2 o reme 1 bubnuorexa [IOK

«Kucnopoa. Bonopoa. Boga»
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Oxcupl: cocTaB, KaccupUKaIs,

bubmuoreka [JOK

4
0 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOIMCTBA
a1 KHCIIOTHBIX, OCHOBHBIX U bu6mmoreka [IOK
aM(OTEepHBIX OKCUJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHU4ECKHE CBOMCTBA bubnnorexa [JOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kimaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnnorexa [HOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
16 crocotn moryuemn. xmmeorie BuGorera LIOK
N i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUIECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
8 xascommn meoprammeonn, buGorera LIOK
°op https://m.edsoo.ru/00ad9a50
COEIMHEHUI
49 O06001IeHre U CUCTEMATU3AIIHS bubnuorexa [JOK
3HAHUI https://m.edsoo.ru/00ad9cb2
'I‘<OHTpOJILHa${ pabota Ne3 o reme Butmiorexa [IOK
50 OcCHOBHBIE KJ1acChl HEOPTaHUYECKUX 1

coequHeHun"
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[TepBbie MOMBITKY KIACCHPUKAITUN
XUMHYECKHUX d1eMeHTOB. [lonstue o
TpyNIIax CXOJIHBIX JIEMEHTOB

bubmuorexa [JOK
https://m.edso0.ru/00ad9ffa

[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema

bubmuorexa [JOK

52 XuMu4eckux 3nementos 1. 1. https://m.edsoo.ru/00ada52c
Meneneena
53 [lepropl, TPYMIIbI, MOATPYIIIBI bubmmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX bubnuorexa [JOK
saep. U3ororsrl https://m.edsoo.ru/00ada342
CrtpoeHnue 371eKTpOHHBIX 060.]'[0‘161(“ Bu6miorexa LIOK
55 aToMOB 351eMeHTOB [lepuoanueckoit .
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoteka [JOK
[Mepuoanyeckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuoreka [IOK
57 .
. MenneneeB — y4€HbIi, Meaaror u https://m.edso0.ru/00ada96e
rpaKJaHUH
58 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmuorexa [JOK
XUMHAYECKHUX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b buomorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XuMU4ecKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrtHas HenossspHas bubnuorexa [IOK

XUMHNYCCKas CBA3b

https://m.edsoo.ru/00adaab9
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bubmuoreka [JOK

62 Creners okHCICHHA . https://m.edsoo.ru/00adae28
63 OKHCIUTETHO-BOCCTAHOBUTEIbHBIC 1 bu6mmoreka [IOK
peakiuun https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 OKUCIUTEIN U BOCCTAHOBUTEIIH 1 httos://m.e dSCL)E).ru 100adb076
55 | «rpoore s, Tomaescont | 1 Bubmnoreca LIOK
By https://m.edso0.ru/00adb486
66 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PezepBHblit ypok. O600meHne u 1 bubnnorexa [HOK
CUCTEMATH3AIUs 3HAHWM https://m.edso0.ru/00ad9cbh2
68 PesepBHrlit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHCTEMATH3alAs 3HAHWI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME

51



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoka Kontposbubie IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHHs
padoThI padoThI pecypcbl
Ilepnonnueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XII?IMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubmorexa HOK

R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK

3 1
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buinl XMUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no treme

5 «[ToBTOpEHUE u yrnyonaeHue 1 1
3HaHUI OCHOBHBIX Pa3/eNioB Kypca
8 k1acca»

Knaccudukanms xumuaecknx bubnuoteka [JOK

6 . 1
peaKIuii 0 Pa3INYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
IlonsaTre 0 CKOPOCTH XUMHUYECKOU

7 €aKIUU HOHSII’)H/IC 0 TOMOT€HHBIX U 1 bubmiorexa LIOK
PCAKIH. https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
TlousTre 0 XUMHYECKOM

aBHOBecHU. PaKTOPLI, BAUSIOIINAE
P Pbl, BIHATONL BuGnnorexa [IOK
8 Ha CKOPOCTh XUMHUYECKOU PEAKINH 1

U TI0JIO’KEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/00adc28c
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9 OxuCIUTENHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopus 31EeKTPOIUTUIECKOMN
10 ILI/IC(IJ)OHI/IaHI/II/I.pCI/IJ'II)HLIC " ciiabble bubmorexa [IOK
https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Honnble ypaBHEHHsI peaKIuit bubmorexa LIOK
https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JIACCOITHAIAN
XUMHUUYeCKHe CBOMCTBA COJICH B
13 CBETE IPEICTABICHUI 00 bubmorexa LIOK
. https://m.edso0.ru/00add8b?2
AIICKTPOJIUTUYECKON JUCCOIHAITIT
14 [TonsiTue o runponuse conen bubmmorexa [TOK
https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 A bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 <<1£)€HICHI/IG 3KcnipHMeHTaanmx bubnorexa LIOK
https://m.edsoo.ru/00addbfa
3aJa4y»
KonrtponsHast pabora Ne2 o reme
17 «OIIEKTpOIUTHYECKAs 1 bubmuorexa [IOK
nuccoruanusi. XUMHUYECKHE https://m.edsoo.ru/00addec0O
pEaKIuu B pacTBOPAX»
OO1as XxapaKTepHUCTUKA TaJIOT€HOB.
18 XI/III\I/III/IquKI:/Ie CBI())I\/'ICTBa Ha IpuMepe buommorexa LIOK
https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ColisiHast KUCTIOTa, bu6mmoreka [JOK

XMMHYECKHUE CBOMCTBA, IOJyYEHUE,

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

[IpakTrueckas padota Ne 2 o Teme

20 «ITomyueHne COITHON KUCIIOTHI bubmorexa LHOK
YHCHUE CO7L> ’ https://m.edsoo.ru/00ade348
HU3y4YEHHE €€ CBOMCTBY»
g | D BiSorea 0K
peartuiL, A https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnIOTpOIHBIE MOAU(UKAITUN CEPBHI.
Haxoxnenue cepol u eé bu6mmoreka [IOK
23 N
COEIMHEHUI B IPUPO/IE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
3| rcommen vmmonns Batmaorea 1K
~ https://m.edso0.ru/00ade802
CBOMCTBA
| o s e
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
XHUMUYECKUE PEAKIINY, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
26
XUMHYECKOe 3arpsisHECHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpeibl
COCIMHECHHSIMU CEPBI
27 Brruucnenue MmaccoBoi oy bubmuorexa [JOK
BBIXOJIa MPOJIyKTa peaKluu https://m.edsoo.ru/00adec8a
OO6m1ast XapakTepruCTHKa SJIEMEHTOB Bu6morexa LIOK
28 VA-rpynmnsl. A3oT,

pacnpocTpaHEHUE B IPUPOJIE,

https://m.edsoo.ru/00adeeab
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¢busnvecKkre 1 XUMHYECKHE
CBOMCTBA

AMMuak, ero ¢puznyeckue u

bu6mmoreka [IOK

29 XUMHUYECKHUE CBOWCTBA, ITOTYyYEHUE httos://m.eds00.ru/00adf04
Y IPUMEHEHUE
[IpakTrueckas pabora Ne 3 o Teme
30 «l?lonyquI/Ie aNII)MI/IaKa H3y4yeHue bubmmorexa [IOK
N ’ https://m.edso0.ru/00adf180
€ro CBOMCTBY
31 A3oTHas KUCOTa, e€ pu3muecKue u bubnnorexa [JOK
XHMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHue HUTPATOB M COJICH
aMMOHHUS B KQUe€CTBE MUHEPAIBLHBIX
32 ynoopenuil. XumMmuueckoe P bubmorexa LIOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpelibl
COCIMHCHHSIMU a30Ta
®dochop. Oxcup docdhopa (V) u
33 q)ocg)ogHaﬂ KI/I?J'I((i))Ta q)Q)IfI)SI/I(lIe)CKI/Ie " bubmmorexa LOK
N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocdaToB B
34 KauecTBE MUHEPATbHBIX bubmuorexa [JOK
yaoOpeHuid. 3arps3HeHne https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hocaTamu
VYraepon, pacnpocTpaHeHHUE B
35 Hpnpzn)el’ E)I/ISI/IIZIeCKI:/Ie u bubmmorexa [OK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOKMCTBA
Oxcunsl yriaepona, ux (pusnveckue
1 XMMUYECKHE CBOWCTBA.
36 DKOJOTHYECKHEe MPOOIIEMBI, bubmmorexa [TOK

CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)

https://m.edsoo.ru/00adfebe
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bubmuoreka [JOK

37 YTOMBHA KHCIIOTA H €€ COMH https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "[lony4yeHue yriieKuciaoro rasa. bubmuorexa [JOK
KauecTBeHHas peakiys Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[IepBoHavabHBIC MOHATHS 00
39 oprpaHI/IquKI/IX BEIIIECTBAX KaK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIiiepoJia
40 Kpemnunii u ero coenqunenus bubmmorexa [IOK
https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5.
a1 Pemenne skcriepuMeHTaNbHBIX bubnnoreka [JOK
3aj71a4 1o teme «BaxHeiune https://m.edso0.ru/00ae0bf2
HEMETaJIbl U UX COSTUHECHUS»
KonTponbras pabora Ne3 1o Teme
42 «Banfl){eﬁmne geMeTaHJ'II)I 1 UX 1 bubmorexa LHOK
https://m.edsoo.ru/00ae0el8
COCIUHCHHUS»
OO01mas xapakTepucThKa
XUMHYECKUX AJIEMEHTOB —
MeTau10B. MeTamindeckas CBsI3b U bu6nmoreka [JOK
43
MeTaTMYecKasi KpUCTaUTNIecKast https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METAIIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUYECKUN Psit bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJIoB
OO6mmwme crmocoOb! MOTyIeHUS Bu6morexa LIOK
45 MetaiutoB. CriiaBel. Beraucienus

I10 YPAaBHCHUAM XUMHUYCCKUX

https://m.edso0.ru/00ae1156
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peakuuil, eciy OJMH U3 PearcHTOB
COJIEPKUT IIPUMECH

46 [TonsATHE O KOPPO3UH METAJLIOB bubmmorexa [IOK
https://m.edsoo.ru/00ae1278
bubnmoreka [JOK

4 Hlenowsete MeTamts https://m.edscL)E).ru/Oan14b2

48 OKCHUIBI M TUAPOKCUIBI HATPUS U bu6mmoreka [IOK

KaJus https://m.edsoo.ru/00ae14b2

49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK

KaJIbIMI U MarHuii https://m.edsoo.ru/00ae15e8

50 Bakueiinme coequHEHNUA KLU bubmorexa LIOK
https://m.edsoo.ru/00ael15e8

51 O606H}€HI/I€ Y CUCTEMAaTH3AIIHS

3HAHUI

59 JKEcTKOCTh BOJIBI U CITOCOOBI €€ bu6mmoreka [IOK

yCTpaHEeHUs https://m.edso00.ru/00ae1886

o | P s 4 o e

yerpanenus” https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK

>4 AdtromHiHit https://m.edsi.ru/Oanch
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubmuorexa [IOK

THJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK

56 Keneso https://m.edsg).ru/Oanld%

57 Oxkcubl, THIPOKCUBI U COJIU bubnmoreka [JOK

xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMATU3AIIHS

3HaHUHU
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[TpakTuyeckas paGora Ne 7.

59 Pemenne skciepuMEHTAIBHBIX 1 bubmuorexa [IOK
3a71a4 1o teme «Baxnelmme https://m.edso0.ru/00ae3de8
METaJJIbl U UX COSANHEHUS
Brruuciienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKLUHU, €CIIH OUH
60 U3 PEareHToB JIaH B 30BITKE WK 1 bubmuorexa [IOK
COZICP)KUT npuMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIH BBIX0/1a IIPOTyKTa
peakuuu
61 O000I11IeHIE U CUCTEMATU3AIUS 1
3HAHHUN
KonTponbnas padota Ne4 o teme
62 «Baxkneline MeTaibl U UX 1
COCITMHEHUS»
63 Bemectsa u maTepuaisl B 1 bu6nmoreka [JOK
[MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHne 1 bubnnoreka [JOK
OKpYXKaIoIIeH cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponp x¥umuu B pelieHun 1 bubnuoreka [IOK
9KOJIOTMYECKUX MpolieM https://m.edso00.ru/00ae4270
66 PesepBHblil ypok. O6006111eHNE U 1 bubnnoreka [JOK
cUcTeMaTU3alvs 3HaHUI https://m.edso0.ru/00ae0dOa
67 PezepBHblit ypok. O60011IeHNE U 1 bubmuorexa [IOK
CHCTEMAaTH3aIUs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblitl ypok. O600611eH1E 1 1 bubnnorexka [JOK
cUcTeMaTU3alvs 3HaHUI https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I1O0 68

[NPOT'PAMME
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